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Abstr act

The Service Learning Practicumis a docunent driven know edge
managenent system The purpose of the Practicumis to involve
MSCI T students in IT projects that support and provi de sol utions
to non-profit organi zations or non-governnental organizations
(NG3s). The main docunents that drive the practicumare the
student application; the NGO needs statenent; and the student’s
t hesi s, design, and research docunents. The practicumunites
graduate students with NG3s. Both benefit fromthis union
because the student is able to reach academ c goal s and the NGOs
are able to inplenent | owcost or no-cost solutions for their IT
needs. This project inplenments a graphic user interface for the

coll ection, storage, and access of these docunents.
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Chapter One: Introduction / Executive Sunmary

Statenent of the problem and goal to be achieved

Research thesis:

A know edge managenent system can be desi gned and
i npl emented, using little or no cost Extensible Markup Language
(XM.) technology, to unite Regis University graduate students
seeki ng research projects with non-profit organizati ons seeking
engi neers to inplenment conputer and information technol ogy

proj ects.

Needs

Each year, non-profit organizations or non-governnent al
organi zations (NGO are faced with technol ogy hurdles. Sone
W sh to create databases to retain valuable information about
their services and their organization. Sonme wish to create Wb
sites on the Internet in order to provide information about
their services. Still others wish to get newly acquired
hardware or software up and running. And finally sone | eaders
in these organi zations are so busy with day to day work that
they cannot find the resources to even consider how t echnol ogy
can help them On the other hand, Regis University students in
Conmput er Sci ence need real and practical problens to study.

Most academ c problens in conmputer science involve fictional

11
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conpani es or organizations with fictional problens. The
Services Learning Practicum suggests a neans to provi de probl ens
posed by NGO needs and students who can work to find conputer
sci ence solutions. Faculty nmenbers need a way to track project

status and store project docunents for retrieval.

Barriers

Cost is the top problem faced by an NGO in inpl enenting
technol ogy. Second on the |ist of problens for an NGO is the
time required to | earn new technol ogy and i npl enent a technol ogy
solution. Finally, sone NGO | eaders cannot envi sion how
technology nay aid themto acconplish their mssions. On the
ot her hand, students may be limted to inpractical and fictional
probl ens posed in academ c cl asses and are barred fromtackling
real problens because they may not have access to an

organi zati on whi ch has technol ogy needs.

XM. solutions to be discussed

Each of these hurdles m ght be overcone if a student in
conputer technology were to teamup with an NGO to create a
project. To provide a web site that would unite the two,
student and NGO, a docunent driven know edge managenent system
was proposed. A search for working XM. projects that inplenent

this type of systemwas conducted for this project. Five
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potential solutions were found and researched for the Services

Learning Practicum

+ Apache Cocoon

+ Apache Lenya
e Mcrosoft Professional Ofice 2003
 Oracle 10g

e Orbeon

Table 2 XML Product Solutions

13

The proposed system al so had to neet the business requirenments

outlined at the beginning of the project (Litz). Included in
the requirenments is the proposition that the XM. sol ution
proposed can manage the docunents associated with projects by
storing student works in a docunent repository for retrieval as
needed by the faculty. Follow on projects can use the
flexibility of XML to provide search algorithnms to facilitate

t he ease of searching through all related docunents.
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Proj ect Scope

Cal endar requirenents constrained the project to six
nmont hs, Novenber 2004 through April 2005. Wth one person
wor ki ng on the project, the amount of programming was limted to
providing a rapid prototype of the systemand not a fully
functional software product. The project can be considered to be
primarily a software design project. Wile prototype sol utions
were built and tested as part of the primary research, tine was
not allotted to fully inplenent a working solution that
col l ected actual student or NGO docunents for storage and
retrieval. Inplenmentation will need to be finalized in foll ow

on projects.

Definition of terns

Apache — web server solution and the nane of the foundation that
provi des organi zational, |legal, and financial support to a broad
range of open source products.

ERD - Entity Relationship Diagramis a diagramthat represents
the rel ati onshi ps between tables and records in a database

NGO — Non- Gover nmental Organi zation or Non-Profit Organization
operating within the guidelines of US and International |aw
Orbeon — Orbeon is a service conpany that provides XM training

and production support for their product, Presentation Server
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XML — Extensible Markup Language, a WBC reconmendation for text
processi ng

WBC — The World Wde Wb Consortium a forumfor information,
commerce, and collective information that devel ops interoperable

t echnol ogi es
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Summary

NGO | eaders have technol ogy needs and graduate students are
in need of worthwhile projects that design, devel op, and
i npl emrent technol ogy sol utions. Faculty nenbers need a way to
manage projects. Wat better place for students to show
altruistic | eadership in advanci ng technol ogy but by working on
projects for non-profit organi zati ons who need | ow cost or no
cost technology to solve real world problens. The Student
Learning Practicum provides a design for a know edge managenent

systemthat can track and manage these practical problens.
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Chapter Two: Review of Literature / Research
Overview of literature and research on XM

The amount of literature which centers on XM. design is
staggering. Most information can be |earned by research on the

Wrld Wde Web. Another very good source is the XM. Handbook by

Charl es Goldfarb and Paul Prescod. Most of the design ideas for
the project had their roots here or fromthe WBC recomendati ons
(WBC). One of the business requirenents of the project centered
on the use of open source materials. “XM is a trenendous
victory for open standards. It is freely extensible, inposing
no limts on the ability of users to define markup in any

conbi nation of the world s mgjor natural |anguages; it is
charact er-based and human-readabl e, which nmeans that XM
docunents can be maintai ned using even the nost primtive text
processing tools.”(Goldfarb liv). By using open source
materi al s and sources, students and NGOs can keep the costs down

and | earn the open architecture that XM. processi ng enabl es.
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is outlined in

the followng table. 1In selecting and testing five XM engi nes
the follow ng chart shows which selection may be best for a
proj ect at hand.
Criteria Cocoon Lenya Office 2003 Oracle 10g Orbeon
Cost Free Free $199 single | $4.995 Free
| nf oPat h Per pet ual
i cense standard
($199 for an |edition
academ c li cense;
l'icense for | $149 naned
Pr of essi onal | user plus
O fice 2003) | per petual
Knowledge Deep Deep Smart Smart Deep
Knowl edge Knowl edge tutorials tutorials Knowl edge
Requi r ed Requi r ed avai |l abl e avai |l abl e Requi r ed
Time to learn | Long term Long term Expedi ent Expedi ent Md term
Usage Conmmon Wb Medi um Use Used often Used often Medi um Use
Use by sone by busi ness by busi ness | by sone
Architecture Open Source | Open Source | Proprietary Proprietary | Open Source
Time to build | Long term Long term Expedi ent Mediumterm | Long term

Table 3 XML Engi ne sel ection

“Apache Cocoon is a web devel opnent framework built around

t he concepts of separation of concerns and conponent-based web

devel opment”

conmponent s

t oget her

(Apache,

Cocoon) .

ina “lego-Ilike”

structure.

Cocoon uses pipe-lines to glue

Apache Lenya is an open source content nmanagenment system

built on Apache Cocoon and ot her conponents fromthe Apache

sof t ware st ack

source standards |ike XM. and XLST (Apache,

Lenya) .

Lenya is witten in Java and i s based on open

The two

Apache systens are worthwhile for server architects to study as

web sol utions on the server side of a conplete XM. know edge

management

syst em
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O fice 2003 is presented as an “off the shelf” XM
solution. Because of Mcrosoft’s popularity as Ofice
application software, this solution may be natural for many who
currently use Mcrosoft products. The difference between
Prof essional O fice 2003 and previous versions is that now
“using XM. with Word docunents enabl es conpanies to capture nore
of the intellectual property that is created informally to
enterprise informati on systens. As XM., that property becones a
portabl e asset that can be reused as needed” (Goldfarb 418).

Around February of 1998, Oracle began to | ook seriously at
t he new and prom sing technology of XM.. “In fact the
Architectural Review Board decided that XM. was going to be of
conpany-w de i nportance and handed down a devel opnent charter to
t he CORE Devel opnent group as follows: Deliver the best platform
for devel opers to productively build and cost-effectively depl oy
reliable and scal eabl e Internet applications exploiting XMW"
(Scardina xix). This statenment best explains why O acle was
considered in the study for the Services Learning Practicum
The server product, Oracle Database 10g, was created with XM
Internet applications in mnd. It allows for a conpletely new
data type called a “CLOB” or “Character Large hject.” A CLOB
can store an entire |large XM. docunent within the Oracle
dat abase. “CLOBs can be indexed to search the XML as plain text

or as docunent sections for nore precise searches” (Scardina
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11). Oracle brings a nmedium wei ght to those designi ng XM
applications. |If one currently uses an Oracl e Dat abase product,
in order to convert froma relational database to the XM type
of database one can do it with Oracle support. “Databases and
XML offer conplenmentary functionality for storing data. ...Oacle
8i, Oracle 9i, and to an even |larger extent, Oracle 10g enable
you to store XML natively and build XM.—enabl ed applicati ons.
Orbeon is a service conpany that provides XM training and
production support for their product, Presentation Server. In
the Presentation Server Tutorial, an exanple application is
called, “The Biz Doc Application (Orbeon). Biz Doc is a snal
portion of a fictitious business docunent processing application
and allows the user to create, update, and del ete insurance
cl ai ne docunents (Orbeon). Wiat is useful in Orbeon is the
exanpl es are provided to nodify to the type of docunent needed.
In the case of the Services Learning Practicum the docunents to
be processed are the Student Application and the NGO Needs
statenent. Another practical part of the O beon Conpany’s
contribution is the Orbeon Studio. It is an open source
devel opnment environnent that provides a devel oper tools to
create and refine XM. docunents and the XM. pi peline | anguage
requi red to nmanage the docunent through a process |like the
Services Learning Practicum A great deal of primary research

through trial and error was conducted using the O beon studio.
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Summary: what is known and unknown about XM

“Where data was once a nysterious binary blob, it has now
becone sonet hing ordinary people can read and aut hor because
it’s text” (Goldfarb xlix). A great deal is made in the
research about XM. being both text and data. This is an
essential part of the flexibility of XML and is what enables the
Services Learning Practicumto nmanage docunents, precisely
because they are XM. docunents. “The conputer world' s excitenent
(about XM.) can be summarized in two words: information
exchange” (Goldfarb 5). This is what makes the choice of XM
architecture for the Services Learning Practicum know edge
managenent systema natural fit. “XM is about making conputer
systens work together through the exchange of everything from
si npl e nunbers to el aborate data structures and human-readabl e
texts” (Goldfarb 5). “XM. is a framework for any project that
i nvol ves noving information fromplace to place, even between
different software products and platforns” (Goldfarb 6).

“The easiest way to understand the central ideas of XML is
to go back to their source, the Standard Generalized Markup
Language (SGW)” (CGoldfarb 6). As a subset of SGW, like its
sibling HTM., XML comes froma history of text processing
systens. “Text processing is the sub-discipline of conputer

science dedicated to creating conputer systens that can automate



Services Learning Practicum 22

parts of the docunment creation and publishing process” (CGoldfarb
7). The file format saved by a text processor is called a
rendition. “Sonme historically inportant rendition notations
include troff, R ch Text Format (RTF — used in sone M crosoft
software), and LaTeX ...newer prograns |ike Mcrosoft Wrd and
Adobe Page Maker! still work with renditions, but they give
authors a nicer interface to mani pulate them The user
interface to the rendition (the file with formatting codes in
it) is designed to look like the presentation (the finished
paper product). W call this Wiat you See is What you GCet
(WYSI SYG) publishing. Since a rendition nerely describes a
presentation, it nmakes sense for the user interface to reflect
t he end-product (CGoldfarb 7).

What is unknown about XML is the extent to which it is
being used in the world or howit wll be used in the future.
As an open-source recomendation fromthe WBC and the ability of
one to conpose XM. on any text processor avail able makes it

extrenely popular as a web portal tool.

' Microsoft and Adobe (as well as Oracle) are large text processing software companies that have chosen to build
software that utilizes XML technology.
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Contri buting aspects of this project

The research provided in the docunentation of this project
wll aid others who are building XM. portals for the purpose of
know edge managenent. The use of data processing for managi ng
docunents has progressed significantly in the | ast decade. Wth
the use of mark-up | anguages for docunents, such as hypertext
mar kup and extensi ble markup, and the ability of a wide variety
of people across the globe to access nmaterial posted on the
Wrld Wde Wb has created nearly instant information on a
nearly infinite variety of topics. The task to manage t hat
information is increasingly dependent upon machi ne processing.
In order to provide docunents that can be both read by humans
and processed by machi nes, the standard extensible markup
| anguage has been developed. It allows so nuch flexibility
because it incorporates what is known as “netadata” right al ong
with the human readabl e character data. For sone the ability to
create docunents that contain what would nornmally be considered
dat abase schema type netadata make XM. particul arly useful for
managi ng data content. In this project for instance, a contact
can be a student, a faculty nenber, or a representative of an
NGO, The netadata which surround the character data that
represents the nanme provides a place to put that data nmuch as
rows and colums would place that data in a rel ati onal database.

But within the XM. schema, the paradigmis not rows and col ums
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but trees and branches. A natural XM docunent repository can
store the sane type of data as a rel ational database but XM
provides for nore efficient docunent retrieval. Search
algorithns for the docunents within an XM. docunent repository
search first for the netadata, then for the text allow ng for
qui cker response tines than traditional database searches.
Search engi ne al gorithns which have been built to find text on
the Internet can also be applied to search through an XM
docunent repository and provide detailed data as well as

met adat a whi ch descri be that data.

24
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Chapter Three: Methodol ogy
Research met hods to be used

This research paper is a conbination of primary research
and secondary research. “Primary research is the study of a
subj ect through first-hand observation and investigation.
Secondary research is the exam nation of studies that other
researchers have made on a subject” (G baldi 2).

The primary research nethod in this project was the design,
construction, and testing of the prototype. In the design and
construction phases the software code was actual |y mani pul at ed
and tested until it produced the desired results. This trial-
and-error nethodol ogy provided great insight into both the
flexibility and conplexity of designing a web portal using XM.

The secondary research nethod was used in gathering design
docunent ati on and software tools in order to design and build
the software for the prototype. Two sources provided the
foundati on to understanding XM.; Charles Goldfarb’s The XM
Handbook (Gol df arb) and the XM. reconmmendati ons of the Wrld

W de Web Consortium (XM).
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Life-cycle nodels to be foll owed

The rapid prototypi ng nodel was chosen for this project.
Gven the tinme constraints, the rapid prototype was chosen over
other software life-cycles. “A rapid prototype is a working
nmodel functionally equivalent to a subset of the product”
(Schach 70). The goal of this project was to build a software
engi ne that could be tested, not nerely to design one. To
achi eve that goal, a rapid prototype was created to show how XM
can work to gather and store data. The figure which follows
this text description shows the specific phases of the rapid
prototype nodel. |In software engi neering one of the greatest
chal l enges is change. At the beginning of a project
requi renents are assenbl ed and specifications designed to neet
those requirenents. Devel opers have to accept and manage change
ina project. A rapid prototype allows for nearly instant
denonstration of a software product to the requirenents anal ysts
and business users. By selecting this type of software life-
cycle, within the six nonths allotted, an actual software
product was devel oped and denonstrated. The scope of the
project did not pass beyond the |line marked “Project duration”

on the follow ng figure.
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Speci fi c procedures

The first prototype fornms were witten in XHTM. usi ng Amaya
i n Novenber 2004 and posted to a prototype website:

http://sl p.regis. honme. contast. net/ Amaya is the WBC open

source HTM. and XHTM. editor (Amaya). “Amaya is a Wb client
that acts both as a browser and as an authoring tool. It has
been designed by WVBC with the primary purpose of denonstrating
new Wb technologies in a Wat You See |Is Wiat You Get (WSI WG
environnent. The current version inplenents the Hypertext Markup
Language (HTM.), Extensible Hypertext Markup Language (XHTM.),
Mat hemat i cal Mar kup Language (Mat hM.), Scal abl e Vector G aphics
(SVG@, the ani mati on nodul e of Synchronized Multinedia (SML

Ani mation), Cascading Style Sheets (CSS), and Hypertext Transfer
Protocol (HTTP)” (Amaya). The fornms for the Service Learning
Practi cum coul d be designed and built using a various open
source and commercial products but Amaya was chosen because of
its cost; Amaya is free and can be downl oaded fromthe WBC
website (Amaya). The figure that follows is a screen shot of
the WYSI WG edi tor holding a Student Application form designed
for the Services Learning Practicum The formwas built and

tested easily within mnutes using this open source tool.
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Student Application - Amaya 8.7

File Edit XHIML 2 Links Views Style Attributes Annotations E Cooperation Help
o e BRSO AlmmEEERNESSN
Open C:Documents and SettingsOwner'\My Documents'SLP xhtml docsStudent Application htm j

Regis
University

Leamers Becoming Leaders
In the Jesuit Tradition

Services Learning Practicum

Masters of Computer Science and Information Technology

Student application
Student Name

Last [ -

First |

email address |

Distant student: JYES

Contact us
Text | input{text) \ p | body \ html

Figure 2 Amaya
Source code for the above form

<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.01 Transitional//EN' "http://ww.w3c. org/ TR/ 1999/ REC-
ht m 401- 19991224/ | oose. dtd" >
<!-- saved fromurl=(0055)http://home. contast.net/~slp.regi s/ SLP/ Application.htm -->
<htm >
<head>
<title>Student Application</title>
<meta http-equi v="Content-Type" content="text/htm ; charset=i so-8859-1">
</ head>
<body>
<img alt="Regis University"
src="Student Application_fil es/Regi sHonel nageSn01.j pg"><a
href="http://ww.regis. edu/ defaul t.asp"><ing
alt="Regis University, Learners beconing Leaders"
src="Student Application_files/logo.qgif"></a>
<h1>Servi ces Learning Practicunx/hl>
<h3>Masters of Conputer Science and |Information Technol ogy</h3>
<p><enpSt udent application</enp</p>
<p>St udent Nane</p>
<p>Last <input type="text"></p>
<p>First <input type="text"></p>
<p>enmi | address <input type="text"></p>
<p>Di stant student: <button></button>Yes</p>
<p>Cont act us</p>
<p></ p> <p></ p> <p></p> <p><code></ code></ p>
<SVG xm ns=http://ww. wW3. or g/ 2000/ svg versi on=1. 0><TEXT x=177px
y=119px></ TEXT></ SVG></ body>
</htm >
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Formats for presenting results/deliverables

Pr ot ot ype docunents were saved as HTM. and XHTM. docunents
and presented on the SLP website. The XM. engines to drive the
data collection were built on a notebook conputer to sinmulate a

web server and allow for prototype display to the review group

Revi ew of the deliverables

Meetings were scheduled with the faculty advisor and SLP
group nenbers to review the design and go over the form graphics
and prototype. The first reviews were conducted in Novenber and
Decenber 2004. Subsequently nore research showed that while the
initial proposal defined the project in terns of building a
wor ki ng nodel, the resources involved in actually running a
website proved to be a constraint to conpletion of the second
part of the project, the actual inplenentation of the website.
However, the designs were proved and tested on a variety of

platforns and were able to be displayed for review

Resource requirenents

Initially one programrer was available for witing the
XHTM., HTM., and XML.. One programrer was available to wite the
dat abase and the XML schema. The second programer |eft the

project and this inpacted the schedule. A Contast web server
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was available to host the prototypes. However, the XM. docunent
storage sol ution was not possible on this server because of
restrictions placed on the server by the host. Wat was

requi red was a host server which could house an XM. engi ne |ike
Apache Cocoon. Questions were addressed to find a host server
for the project that would provide the necessary support. O her
Regi s Professional Studies Practicumweb sites are hosted by
comercial firns who provide mai ntenance support. No

mai nt enance support can be provided on Regis servers. A plan
was | aunched to start the project running on a web server |ate
in the project devel opnent stage; however the project never nade
it out of the prototype phase into the inplenmentation phase.

The next generation of this project could nove on with clear

focus to the Internet to collect student and NGO dat a.

Qut cones

The rapid prototype |ife cycle produced a product that
coul d be judged and new requirenents were generated fromthe
denonstration. The prototype proved to be an i medi ate vi sual
denonstration of the project’s potential.

Usi ng open source tools proved to be frustrating and yet
the “no cost” and availability of these tools to anyone is a big
plus. Exam nation of the nore expedient Ofice 2003 and Oracle

10g solutions proved that this sort of XM. docunent storage is
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new and prom sing technol ogy which is being enbraced by |arge

conpanies |ike Mcrosoft, Adobe, and O acle.

Summary

The final prototype was built and functioned as expected
using Mcrosoft Ofice 2003. The schema built using open source
Orbeon Studi o devel opnent environnment was placed into the
M crosoft InfoPath application which is part of Professional

O fice 2003.
R

File Edit Wiew Insert Format  Tools  Table Help Type a question forhelp «
g =i ,‘}»Erewew Form | = |4 -4 W= A ),) = & M“’Des\gn Tasks... | (@ H
A Verdsna +14 | B I O gggg; =L .aEaE W, A -B
_/TDraﬂTabIe 4 Mo border - # - | & . Insert = e ;‘ﬁ "3* B
Data Source X

Reglq . 08 Layout

H '}‘{" Controls
Unlverblty ' ?:_1 D.ata Source

Ll Miews
L EaTnNeErs I.; eron IHN L({(ILF
Data source:

In the Jesuit Tm dition

' |Ma\r| |v|
‘Student Application Form - Services Learning Practicum| E ':gd:gr;atteve‘ E
h 1 i startDate

[T Distant student {outside of the Denver-Colarado Springs area) (=8 endDate

H H =8 description
‘Persanal Infarmation (See privacy guidelines) : = [ wreferadsy

:Student Id Mumber: : [ id*

H H = (8 name

: X ' 5§ prefix

EprEﬁx' E 8 lasthlame

: H (=5 firsthlame

Last Name: ! = middleMame

E : =8 suFfix

First Name: (=8 singleName

| [0 address

: ! =8 emailaddress
EMlddIe MNarme: : j website

Suffin: : [ :areacfinterest

™ shiw details

@) Help with the Data Source

‘Street Address 1

iStreet Address 2:

iClty: I x|

Figure 3 | nf oPat h



Services Learning Practicum 33

The InfoPath formeditor is a “Wat you see is what you
get” type of editor that displays the formin the format one
woul d be able to see in a web browser. People are becom ng nore
and nore famliar with this sort of word processing. This
docunent, itself, was created using Mcrosoft Wrd which has
becone a standard word processing application. Forms built with
I nffoPath also allow dynam c entry. “Conmon productivity tools
like office suites supported on specific XM. docunent types,
when they supported XML at all. Mcrosoft Ofice Professional
Edi tion 2003 changed that situation forever by accepting custom
schemas as first-class citizens. As a result, mllions of
deskt op conputers were transforned fromnere word processors
intorich clients for Web services, editors for XM. content
managenent systens, and portals for XM.-based application
integration” (CGoldfarb 415).

The data entry fornms used by the Services Learning
Practicum can be built using open source software and detail ed
programm ng. However, as a denonstration, the Service Learning
Practi cum Student Application pictured above was built in a
short thirty mnute session. Sone InfoPath features that m ght
be famliar to Wb devel opers are the use of style sheets.

“Unli ke Wrrd, InfoPath generates an XSLT style sheet to control
the rendering of the form so there is no ‘InfoPathM..” The

formatti ng can even be based on data entered in the fornt
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(CGol dfarb 419) For exanple, a negative value on a | edger data
entry formmaght be in a different colored text, like red for
negati ve nunbers.

So once the data is captured in a form what happens next?
XML provi des the pathway | anguage and the neans to process it.
“XM. el enents, whether captured in Wird or Excel or InfoPath are
as wel |l -defined and predictable as the colums and tables of a
dat abase” (Goldfarb 420). (Construction of XM. does not depend
on the tool such as Wrd, Excel, or InfoPath used to create it;
if time permtted, one could | abor over an XML docunent sol ution
using a sinple text editor) This was proven with the unit tests
of the schema defined for SLP in M crosoft Devel opnent
Environment (.Net). One can review the results of that testing

in Addendum B of this docunent.
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Chapter Four: Project Hi story

Project Oigin

The Services Learning Practicum began with the research and
desi gn of Joyce Snowden who devel oped the Professional Project
Wor kbook and Workflow as a Master’s Degree Project at Regis
University (Snowden). Snowden’s |ead project identified a
process to track and store project information for students
engaged in Master’s Degree Professional Projects.

The Services Learning Practicumwas | aunched to neet the
needs of two different groups; graduate students | ooking for
practical application of their technical and professional
know edge and non-profit organi zations | ooking for inexpensive
technol ogy solutions. The three objectives of the project
becane 1) to neet the needs of students, 2) to neet the needs of
non-profit organi zations, and 3) to track, manage and store the
know edge and project papers generated by the Services Learning

Practi cum

Proj ect Managenent

The project itself was managed as an academ c research
project. As such, the project fell naturally into five phases;
1) business requirenments phase, 2) technical specifications

phase, 3) project proposal phase 4) prototype devel opnent phase,
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and 5) preparation of academ c docunents and presentation phase.
The rapid prototype software life cycle was used to nmanage
sof tware devel opnent and testing. Defects uncovered during

testing were fixed and the software retested.

Project M estones

Phase 1, Novenber 2004, the business requirenents and
dat abase schema were di scussed and proposed for the project.

Phase 2, Novenber 2004, the business requirenents were
anal yzed and devel oped into a specification docunent (Addendum
A) .

Phase 3, Decenber 2004, the initial proposal and data
schema were finalized and presented to the faculty advi sor and
ot her project devel opers for review (Addendum B).

Phase 4, March 2005, final prototype designs were presented
for denonstration and review

Phase 5, April 2005, academ c papers and presentation were

made avail able for faculty and student reviews.

Changes to the project plan

The changes in the initial project plan reduced the scope
of the project due to | ack of resources working to achieve the
goal of inplenenting a prototype and coll ecting docunents for

the repository by April. The first concept of the project set
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t he expectation based upon the assunption that a server at the
Uni versity m ght be nmade available to host the practicum In
the course of investigation the discovery was made that other

pr of essi onal project practicumwebsites are hosted by service
provi ders that provide server maintenance at a cost to the
project. This was not known at the begi nning of the project and
reduced the scope to a prototype devel opnent project.

Addi tional ly, a student database progranmer was al so
initially available for the project but was called on for other
work and was not available to build the XM. schema for the
project. That left one programmer to conplete all progranm ng

tasks for the project.

Eval uation of project goals

The requi renents anal ysis, specification, design, and rapid
prototype goals of the project were net. However the
i npl enentation goal to collect actual data from students and
non-profit organi zati ons has not yet been realized. Qher goals
i ncluded study and a gain in know edge about XM. and how to
i npl emrent a knowl edge nmanagenent docunent driven systemon the
Web. The knowl edge gained in this technology that is rapidly
gaining popularity with web designers was worth all the effort

to conplete the project within the short tine allotted.
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Di scussion: Project achievenent and frustrations

The initial scope of the project was over estimated. This
is due to a |lack of personnel resources to carry out all the
programm ng tasks and a | ack of a host server.

The Services Learning Practicum as an academ c research
project was a great success. The project docunents contain
instruction and actual source code on howto build a know edge
managenent systemusing XM.. Several XM engines and tools are
described in detail that are avail able and woul d be valuable to
one who i s beginning research into know edge managenent with XM

docunent s.

Di scussion: | npact of project variables

1) Host server; where to host the website was a big concern
at the onset of the project. In Novenber, the project
t eam di scussed where the site would be hosted and
agreenent was nade to have the prototype conpleted in
March to begin docunment subm ssion and storage by Apri
2005.

2) Schema design and devel opnent; the original database
desi gn and ERD (Addendum B) created by Joyce Snowden
were prepared for an Oracle rel ati onal database. An XM

docunent repository was selected as better suited for
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the Services Learning Practicumarchitecture and an XM
schema (Addendum B) was created for the project.

3) XML Engi ne; which XML Engi ne to choose for the prototype
was a major part of the research and analysis. Five
candi dates were selected for review and are di splayed in

Tabl e 2, Chapter 2.

Fi ndi ngs/ anal ysi s

1) XM. can be used effectively for building a docunent-driven
know edge managenent system

2) Open source XM tools while inexpensive are time consum ng
to use.

3) Open source XM tools require those using the tools to
| earn a nmedi um anount of mark-up | anguage skills to be able
to build XM. docunents.

4) WYSIWYG editors |ike InfoPath and Amaya al |l ow students with
m ni mal programm ng experience to devel op source code for a

proj ect .
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Chapter Five: Lessons Learned / Next Evol ution
The project experience

By organizing the work into a project, the goals and
requi renents could be better tracked and managed. O great
benefit was to set the scope of the project early on so as to
define the direction the devel opnent effort needed to take and
the tinmeframe in which to acconplish all the required tasks.

Wt hout the franmework the project provided, the Services
Learning Practi cum study woul d not have been successful at all.
W thout a proposed cal endar of action and without clearly
defined requirenents, the overall software life-cycle plan could

not have been reali zed.

What coul d have been done differently

The academ ¢ and secondary research goals shoul d have been
addressed first as the top priority; then the construction of
t he prototype should have been the secondary goal after the
secondary research was conpleted. Both were done simnultaneously
and as a result, the boundaries between primry and secondary
research were blurred. A nuch better approach woul d have been
to conpl ete the necessary academ c paper which woul d have

i ncl uded the secondary research on XML as it applied to the
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Services Learning Practicum design. Once conpleted, the primry
research of actually building and testing a prototype would have
probably been nore fruitful.

This academ c project as part of Master’s degree program
shoul d have been limted to an individual student so as to
denonstrate single-mnded achievenents in both academ c study
and the application of conputer science. Initially in this
project there was a sense that nore students woul d be
participating. This created assunptions that nore work could be
done. Wiile collaboration is good, especially given the nature
of the conputer science industry, a case can be nmade that an
academ c research can best be conducted by an indivi dual
student. Because of this assunption, the schedule and tasks for
the project needed to be reallocated and the scope reduced to

get the project conpleted on tine.

Di scussion: achievenent of initial project expectations

The initial project expectations were to have a website
collecting data from students and NGOs before April 2005. While
not unrealistic, the initial goals were not net because of two
separate issues:

1) The nunber of student’s progranm ng the software for the

prototype was reduced fromtwo to one.
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2) A server could not be procured in tine to host the Services

Learning Practicum XM. engi ne or XM portal.

Next stage of project evolution

Fol | ow-on projects can benefit by this project in that the
Services Learning Practicum project papers discuss the open
source materials available for XM. design and know edge
managenent. Anot her project which follows this one could
actually place the XM. portal on a website to begin data
collection. The forms that would drive this collection wuld be
the Student Application and the NGO Needs Statenent XM
docunents.

Anot her stage to the project mght be the introduction of
t he docunent repository for project docunents. Student papers,
presentations, and web designs could be placed in this
repository for future reference.

Further research coul d be conducted on devel opnent of
search algorithnms or search engines to find and display the
information placed in academ c project papers stored in the
Services Learning Practicum docunent repository.

More work is al so needed on defining and creating the pipe-
i ne | anguage to nmanage the knowl edge stored in the system
This work can be done as nore and nore docunents have been

included in the system
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Concl usi ons/ reconmmendat i ons

A docunent driven knowl edge managenent system can be built
to manage the information needed to unite graduate students with
NGOs for neani ngful and worthwhil e conputer science projects.
XM. has proven to be a flexible and useful neans to achieve the
Services Learning Practicumgoals for two primary reasons:

1) XML is becom ng wi despread as a neans to nmanage docunments on
the Wworld Wde Wb. “All of the najor software conpanies are

ent husi astic about XM.. New i ndustry standards based upon it are
rel eased daily” (CGoldfarb 5).

2) XML is an open source recommendation of the World Wde Wb
Consortium (WBC) and therefore can be inplenented with little or
no cost to students or NGCs.

If time is not an issue, the best choice for conplete
application devel opnment and hosting is the solution presented by
Orbeon. The Orbeon Presentation server conmes wth a devel opnent
studio and plenty of exanples that will |ead the XM. devel oper
to success in building a fully operational system i ncluding
Graphical User Interface and server conponents for docunent
repository. The learning benefit in using Orbeon is valuable.
One will learn many of the fundanental parts of the XM | anguage
and especially how to design XM pipe-|ines.

If time is [imted but funds available, utilizing Mcrosoft

Prof essional Ofice 2003, specifically InfoPath, would prove to
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be a workable solution for many. \While noderately expensive,
the benefit of needing less tinme for training and devel opnent

m ght outwei gh the overall costs. Future Mcrosoft Ofice
versions will probably include features available in Ofice 2003
and therefore one m ght expect that in the future, XM. docunent
solutions created with InfoPath, Excel, or M5 Wird 2003 w |l be

as conmmon as M5 Wrd docunents and Excel spreadsheets are today.

Summary

This project has cone down two separate paths. On the one
hand, this project is about the business side of managi ng
projects for graduate students and NGOs. This effort feeds into
sonme of the values that Regis University espouses; nanely that
| earners becone |eaders. In this case, the graduate students
may benefit in the future in that the work that they do may have
practical application for those in need of their work.

On the other hand, this has been a technical research and
| earning programthat has led to a technical understandi ng of
the potential of XM. in devel oping a know edge nanagenent
system The flexibility and versatility of XM. provide ways to
manage docunments that are no doubt being utilized today and w ||
be used in the future. So |earning XM. has been a useful

exercise. The know edge gained in | earning about XM data
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structure and XM pipeline | anguage will no doubt prove useful,
to those who seek to study it. The hope is that the practi cal
application of the research done for this project can be applied
to future projects.

Knowl edge managenent has | ong been done by those in
academ c and research fields. One usually considers going to a
library to conduct that research. Today, with so much
i nformati on avail abl e online, managi ng the trenendous anount of
i nformati on has beconme a sizable task. Wat better way to

manage it than with eXtensi bl e Markup Language.

Hi storically, one of the nost interesting discoveries
recaptured in this project is the origin of markup. The world' s
libraries could be considered the storehouse of human know edge.
And the art of markup can be traced to early printers who marked
manuscripts to prepare themfor printing. Today, the markup
becones “netadata” or data above the data which can be used for
machi ne processing the docunents. Metadata can provide
different renditions of the sane data for different users, thus
provi ding the kind of personalization required for a project
i ke the Services Learning Practicum For instance, while an
NGO may see “dat abase devel opnent” as a need, a graduate student
may see that character data as the area of interest for a

project. Uniting the two by presenting the sane data to each of
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themin separate ways is the essence of the flexibility of XM
in the project.

So this project has seen the potential of taking a
hi storical nmethod of managi ng know edge, research at a library,
and provided a vision of managi ng know edge usi ng XM. docunents.
The progress down this pathway is not only logical but is proven
to be the pathway taken by |arge software conpanies |ike
M crosoft and Oracle. Each of themsee the future in XM
processing and storage. It only nmakes sense to use the | atest
technol ogy to solve sone of the nore practical problens faced by

conputer scientists of today.
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Addendum A: Business Implementation

| mpl ement ati on of Business Requirenments using Extensible Mrkup
Language ( XM.)

Docunent type: Software Requirenent Specification (SRS)
Busi ness Requi renents
Pur pose: Business Requirenents are specified in this docunent.

The busi ness requi renents defined by Professor Litz are napped
to software requirenents for the SLP portal. The term“portal”
W Il be used throughout this docunent to describe the net
centric conputer systemthat interacts with various users. The
term“admnistrator” may refer to a human adm ni strator who can
access the entire system and nmake changes or to an automatic
adm ni strator that can perform automated changes within the

portal |ike adding docunents to repositories upon subm ssion or
revi ew.
SLP Portal
Student
Faculty
Member
NGO Administrator

Figure 4 Business Use Case Diagram
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1. “Central Wb site for students, faculty, Non-CGovernnenta
Organi zati ons (NG3s) and adm nistrators to use”

a. The SLP nust be a net centric portal fromthe Wrld
Wde Wb (Internet).

b. The initial security |level nmust require registration
by the user as student, faculty, NGO or
adm ni strator.

c. The hyperlink path that the user will follow nust be
unique to the user’s level of access as student,
faculty, NGO or adm nistrator.

d. The portal nust be personalized for each user.

e. The portal nust be secured with a user |ogin protocol.

f. The portal nmust provide a general access index page
that allows user |ogin and provides high | evel
i nformati on about the SLP

2. “Students can find out information about what the SLP is
and what types of projects are done in the SLP”

a. Wb pages accessed by the student nust include
i nformati on docunents that provide a high | evel of
organi zation and detail as to the projects sponsored
by the SLP called “Project Papers”

b. Students have access to a specified set of “Project
Papers”

c. NGOs have access to a specific set of “Project Papers”

d. Faculty and adm ni strators nust have access to al
“Proj ect Papers”

3. “Students can apply to the SLP online”

a. Students nust register through the portal or with a
witten “Student Application” which is then entered by
Regis University staff.
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b. Students who submt an online application will create
an XML docunent called “Student Application” with the
root el enment name “Application”

c. Data entered by the student nust be checked for data
entry errors against the Application Schema

d. Students nust be pronpted i mediately if data entry
errors prohibit the publication of the Application.

If the student fails to correct the data errors, the
portal will notify an adm nistrator and only a parti al
application will be posted.

e. Mninmumrequirenents for a partial Application and
limted access to the student portal are the student
name, enail -address, country, postal code, and at
| east one phone nunber.

4. “Faculty can review and accept student applications online”

a. Once a conpleted and verified Application (data
checked agai nst the Application Schema) has been
submtted to SLP, the portal will notify an
adm nistrator and store the Application in a queue for
review by faculty.

b. Once marked “Revi ewed” by a faculty nenber the
Application nmust be stored in the Student Application
Repository and be available for data retrieval.

5. “Projects can be created and nmanaged onl i ne”

a. A “Project” is an XM. docunent that unites a student
with an NGO to acconplish a specified task to neet the
“Need” of an NGO

b. A “Need” is defined by the NGO in the “Needs
St at enent” docunent.

c. Only a faculty or adm nistrator can create a “Project”

d. Only a faculty nenber or adm nistrator can assign or
reassign a “Project.”
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e. The portal nust display in a concise manner “Needs”
that match student candidate fields of “interest”,
“experience”, “know edge”, and “coursework” taken from
the “Application.”

6. “Students can read background information for their
assi gned project accessed through the Wb site”

a. Once assigned to a “Project” the portal wll notify
t he student upon login and provide a link to a
personal i zed portal for the student which includes
other links to project specific docunents such as the
“Project Calendar.”

b. The personalized portal nay be configured by the
student to include links, contact information, and
access to update information |i ke nanme changes,
address or phone changes.

7. “Students are tested on the basics of their assigned
proj ect online”

a. The faculty nmenber |isted as the “Reviewer” nust
provide criteria by which the project is tested.

b. The student nust neet the criteria.

8. “Students and faculty can submt, track and edit project
deliverables and tine franes online”

a. The portal will create a “Project Cal endar” for
del i verabl es

b. The “Project Calendar” nmust be an XM. docunent with
the el enent name “Cal endar.”

c. The student and the faculty nenber will create and
update itens on the “Project Cal endar”

9. “NG0s can submt application to be a part of the SLP

onl i ne”
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a. NGOs nust register with through the portal on with a
witten “Needs Statenment” which will be entered by
Regis University staff.

b. NGOs who register online will create an XM. docunent
called “Needs Statenent” with the root el enment nane
“St at enent”

10. Students can be matched with NGO projects based on the
students’ skills and interests and the NGO project needs,
goal s, deliverables.

a. The portal nust display student candi dates and NGO
needs to the faculty nmenbers during the review process
and the project creation process.

b. See “Project creation and Managenent” above

11. Key user can search the information on the SLP site to
pull up different types of docunents/information. For
exanple, if I want to know all the NGOs that are requesting
e-commerce functionality, | should be able to pull that
i nformati on up.

a. The “Statenent,” “Application”, and “Project”
repositories nust be searchabl e.

b. Access to docunent retrieval is controlled by user
security levels.

12. “Performresearch on project information, deliverables
to wite white papers, etc. for publishing and presenting
at conferences and sem nars and to obtain financing for
grants/foundations or to fulfill grant obligations.”

a. Each XML docunent stored in the repositories nust have
been verified against a published schema

b. The schema netadata wll allow for reuse of XM
docunent content for portal display, printing, or
ot her nmeans of publication.
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13. “Track the different SLP students on their
Pr of essi onal Project courses”
a. see Manage Projects and Test Students above
b. The portal will provide a personalized web page for

faculty nenbers.

Docunent Servi ce

In order to capture the XML docunents inside the portal a
service needs to be used to collect, verify, and organi ze the
docunents for storage and presentation. Several open-source
engi nes to acconplish this task already exist. Wrk will need
to be done on the server side to provide the service inside the
SLP Portal. A great deal of ny research paper will conpare and

contrast three open source portal engines.
 Apache Cocoon
* Apache Lenya

* Orbeon
All three use the Mddel, View, and Controller (MWC)

Archi tecture.

View
XForm Model view.xsl
SLP.xsd —p
Page
page-flow.xml » Flow
Controller

Figure S MVC Architecture
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The “view' is the graphic user interface that is displayed,
but behind the scenes in the server a nodel or schema is used to
control the data (for exanple making sure that only nunbers are
entered into the phone nunber field). |In addition to the nodel,
t he page flow controls what happens when for exanple, the
“submt” button is pressed on a form The SLP project depends
on the choice of which engine to use. At a mninumthe SLP
project wll be dependent on a service resident on a web server
to acconplish collection of XM. applications and needs
st at ement s.
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Addendum B: XML Schema

XML Schena for Services Learning Practicum

An Entity Relationship D agram (ERD) is “a diagramthat
represents the relationshi ps between tables in the database”
(Snowden, 27).

The ERD presented by Joyce Snowden in her paper is as follows:

MSCIT_FACULTY

PK |fac id - | ADVISOR_STUDENT

fac_fname i<| PK |fac_id (FK)
PK |stu id (FK)

fac_lname
fac minitial PK |adv_accept date
f dd
f:z_zityress adv_status
fac_state adv_active
fac_zip adv_effective_date

fac_hphone
fac_wphone
fac_email

MSCIT_STUDENT

PK |stu_id t

stu_fname
stu_Iname
stu_minitial
stu_address
stu_city
stu_state
stu_country
stu_zip
stu_hphone
stu_wphone
stu_email
stu_estgrad_date

Figure 6 Workbook, workflow ERD
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To convert the ERD froma rel ati onal database design into
the XM. schema one can create a nanespace called “slpns” for
exanpl e and use the nanespace to define the schema. Using this
nodel , the XML schema can be illustrated on the foll ow ng pages
(note that the address elenent is a child of the faculty el enent
and can be defined further as an attribute itself; this
denonstrates the power and flexibility of the XM. schema):

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:slp="http://slp.regis.home.comcast.net/SLP/slpns"
target Namespace="http://slp.regis.home.comcast.net/SLP/slpns">
<xsd:element name="faculty">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="lastname" type="xsd:string"/>
<xsd:element name="firstname" type="xsd:string"/>
<xsd:element name="middlename _initial" type="xsd:string"/>
</xsd:sequence>
<xsd:element name="address">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="slpns:street address 1" />
<xsd:element ref="slpns:street address 2" />
<xsd:element ref=" slpns:city" />
<xsd:element ref=" slpns:state" />
<xsd:element ref=" slpns:zipcode"/>
<xsd:element ref=" slpns:homephone"/>
<xsd:element ref=" slpns:workphone"/>
<xsd:element ref=" slpns:emailaddress"/>
</xsd:sequence>
<xsd:attribute name="id" type xsd:ID"/>
</xsd:complexType>
</xsd:element>
<xsd:element name="facultyaddress" type="slpns:address"/>
</xsd:complexType>
</xsd:element>

And so forth....
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Anot her security consideration in the design was noted
during project developnent. 1In order to collect and store
i nformati on about a person on the Internet, one needs to be
considerate of privacy |aws and custons, especially as they
pertain to storing the private information about individuals.
In MSCE-610 E-Security, as part of the research associated with
this project, information about identity theft was found that

m ght prove useful in this and follow on projects:

Technol ogy is lagging behind the thieves in identity theft.
One tool that is beginning to be used nore widely is P3P. The
Wrld Wde Wb Consortiunmis Platformfor Privacy Preferences
Project, (P3P) provides a standard for web sites to communi cate
practices about collection, use, and distribution of personal
information. P3P uses XM. expressions to define its policies.
All P3P policies are downl oaded fromthe web site itself.
Because a web site’s P3P statenents may be intimately related to
a web site’s witten privacy policy, an organization that treats
personal information in a manner that is inconsistent with its
P3P statenents nay be guilty of commtting an “unfair trade
practice” and may be opening itself up to an enforcenent action

by the Federal Trade Comm ssion (Garfinkel 607).
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Sone questions raised about privacy are very inportant to
answer in regards to Joyce Snowden’s proposed schema. For
i nstance, why do we need to gather and store a student’s mailing
address?

The purpose of storing contact information |ike email
address, web site, and phone nunbers seens necessary.
I nformation on how to comuni cate woul d be required for
transm ssi ons between the student and the faculty and between
the student and the NGO representative. On the other hand, a
mai | i ng address woul d not be necessary and m ght conpromn se
security and privacy. |If a mailing address would be required,
one of the individuals within the practicumwould be able to

cont act another individual for that nore sensitive information.

The schema was created with the mailing address fields, however,
they m ght be considered to be uninportant, optional, or just
take themout of the forns altogether. The final schema which
was built with the “optional” data included was inserted into

M crosoft InfoPath and M crosoft .Net devel opnent environnment to
produce fornms and an ERD

Here is the finalized XM. schema script:
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<l
Copyright (C) 2005 Regis University, Services Learning Practicum (SLP).
Author: Andrew C. Swanson Last modified 24 FEB 2005
Faculty Advisor: Trisha Litz

This XML schema encorporates the two driving documents of the SLP; the student
applicaiton and the NGO needs statement. The combination of the two create an
SLP project. The key fields that match a student to an NGO is the student
areaofinterest and the NGO areaofneed.

This program is free software; you can redistribute it and/or modify it under
the terms of the GNU Lesser General Public License as published by the Free
Software Foundation; either version 2.1 of the License, or (at your option)
any later version.

This program is distributed in the hope that it will be useful, but

WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
or FITNESS FOR A PARTICULAR PURPOSE.

See the GNU Lesser General Public License for more details.

The full text of the license is available at
http://www.gnu.org/copyleft/lesser.html
>

<xsd:schema xmlns:xsd="http://www.w3.0org/2001/XMLSchema"
targetNamespace="http://slp.regis.edu/2005/slpns"
xmlns:slp="http://slp.regis.edu/2005/slpns">
<xsd:element name="student">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="personallnformation" type="slp:contactType" />
<xsd:element name="objective" type="slp:blockType" />
<xsd:element name="workExperience" type="slp:blockType" />
<xsd:element name="education">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="school" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="schoolName" type="xsd:string" />
<xsd:element name="location" type="xsd:string" />
<xsd:element name="degreeLevel" type="xsd:string" />
<xsd:element name="startDate" type="xsd:string" />
<xsd:element name="endDate" type="xsd:string" />
<xsd:element name="description" type="slp:xhtml" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
<xsd:attribute name="label" type="xsd:string" use="required" />
</xsd:complexType>
</xsd:element>
<xsd:element name="referedBy" type="slp:contactType" maxOccurs="unbounded" />
<xsd:element name="areaofinterest" maxOccurs="unbounded">
<xsd:complexType>
<xsd:attribute name="yearsExperience" type="xsd:string" />
<xsd:attribute name="courseHours" type="xsd:string" />
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</xsd:complexType>
<!-- The area of NGO need matches up with the student areaofinterest field -->
</xsd:element>
</xsd:sequence>
<xsd:attribute name="distant" type="xsd:boolean" />
</xsd:complexType>
</xsd:element>
<xsd:element name="NGO">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="NGOContact" type="slp:contactType" />
<xsd:element name="needs" type="slp:blockType" />
<xsd:element name="dateSubmitted" type="date" />
<xsd:element name="dateEarliestDeadline" type="date" />
<xsd:element name="otherRegisPersons" type="slp:contactType" maxOccurs="unbounded" />
<!-- otherRegisPersons can be contacts or groups or referedBy contact information -->
<xsd:element name="areaofneed" maxOccurs="unbounded" />
<!-- The area of NGO areaofneed matches up with the student areaofinterest field -->
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:complexType name="blockType">
<xsd:sequence>
<xsd:element name="description" type="slp:blockXhtml" maxOccurs="unbounded" />
</xsd:sequence>
<xsd:attribute name="label" type="xsd:string" use="required" />
</xsd:complexType>
<xsd:complexType name="blockXhtml" mixed="true">
<xsd:sequence>
<xsd:any namespace="http://www.w3.0org/1999/xhtml" processContents="lax"
minOccurs="0" maxOccurs="unbounded" />
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="addressType">
<xsd:sequence>
<xsd:element ref="streetAddress1" type="xsd:string" />
<xsd:element ref="streetAddress2" type="xsd:string" />
<xsd:element ref="city" type="xsd:string" />
<xsd:element ref="state" type="xsd:string" />
<xsd:element ref="zipcode" type="xsd:string" />
<xsd:element ref="timeZone" type="xsd:string" />
<xsd:element ref="phonel" type="xsd:string" />
<xsd:element ref="phone2" type="xsd:string" />
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="contactType">
<xsd:sequence>
<xsd:element name="name" type="slp:nameType" minOccurs="0" />
<xsd:element name="address" type="slp:addressType" minOccurs="0" />
<xsd:element ref="emailAddress" type="xsd:string" minOccurs="0" />
<xsd:element name="webSite" type="xsd:anyURI" minOccurs="0" />
<xsd:element name="ftpSite" type="xsd:anyURI" minOccurs="0" />
</xsd:sequence>
<xsd:attribute name="id" type="xsd:ID" />
</xsd:complexType>
<xsd:complexType name="nameType">
<xsd:sequence>
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<xsd:element name="prefix" type="xsd:string" minOccurs="0" />
<xsd:element name="lastName" type="xsd:string" minOccurs="0" />
<xsd:element name="firstName" type="xsd:string" minOccurs="0" />
<xsd:element name="middleName" type="xsd:string" minOccurs="0" />
<xsd:element name="suffix" type="xsd:string" minOccurs="0" />
<xsd:element name="singleName" type="xsd:string" />

</xsd:sequence>
</xsd:complexType>

</xsd:schema>

Figure 7 SLP Schema

62



Services Learning Practicum 63

The schema was built using an open source devel opnent
envi ronment used to devel op presentation server objects called
Orbeon Eclipse Studio. The schema text was then | oaded into the
M crosoft Devel opment Environment “.Net” and the schema was
i mredi ately displayed in the nore famliar ERD format. This
unit test verified the validity and applicability of this schema

to be used in further devel opnent.

¢ Microsoft Development Environment [design] - SLP.xsd™® =1l
File Edit Wew Debug Schema Tools ‘Window Help
BB ScHE| PR o-a-8-B - | g DEPROP_DATASOLRCEMAME - | [ o =3 9B 33 -
& L E) By o 1
Object Browser 5LP.H5d"‘| d4 b X
=
rudent Jstudent)

E personallnfo contactType &
E ohjective blockType
E workExperie  blockType
E education {education)
E referedBy contactType =

ersonaIInFornJFontactType blockType ducation keducation)
E name nameType &l E |description blockxhtml %k E |description blockxhtrml E school ({schaool)
E |address addressType A label skring A |label string A label string
E ref=emaiad |string
E |website anylURI s
E ftpSite anyURT hd
[ 1
fameTvpe ddress faddrassTvpe Blockshtml escription Plockhtrl chool Jschooly
skring = E |ref=streetad |string = E schooldame  string =
string E |ref=streetad |string E location string
skring E ref=city string [l E degreelevel string
skring - E ref=state string E startDate string b
skring - E |ref=zipcode  |string - E endDate string LI

K| | %2
[0 schema [E1 0|

Ready I I

Figure 8 Schema converted with MS .NET
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Addendum C: Project Schedule

Initial schedule plan
Schedul e 8week2 Fall 04 8weekl Spring 05 8week2 Spring 05
Regi s Courses | MSCN 690 MSCE 610 E- MSC 696 A, B,
Security C
CGoal s Comrencenent ,
May, 2005
Phase one Busi ness
Requi renent s
Anal ysi s
Phase two Speci fication
and
architecture
Phase three Compl ete first
draft of MSC
696 A “Thesis
Proposal ” and
Facul ty
Appr oval
Phase four Funct i oni ng
gr aphi ¢ user
interface
pr ot ot ype t hat
coll ects
docunents from
students and
NGOs
Phase five Conpl eti on
proj ect
docunents and
academ c
papers

Table 4 Project Schedule
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