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1.1 Summary

The IIT Student Research Web, or ResearchWeb, rrerly active as a prototype online
collaboration tool for research, with basic funoatty and ability to add content.
ResearchWeb has been developed under the auspitkee T Undergraduate Research
Fellowship for the Fall 2008 award cycle. The megd purpose of ResearchWeb was and
remains to address the proliferation of non-tradai undergraduate coursework and summer
programs, the surge in published undergraduatengseand the power of wiki-like online
collaboration to produce high quality content wiigh impact.

ResearchWeb is meant to broaden IIT undergradustecipation beyond the existing
mechanisms such as fellowships, research and eaclnirses, and departmental
projects. There is also the possibility of broadening thissgsam to other scholarly
individuals outside of the IIT undergraduate comityun These individuals include: IIT
graduate students, students from other universdias promising high school students.
ResearchWeb is also meant to improve the transiiod perhaps promote if need be, the
transition from undergraduate education to gradwatecation. This would be fulfilled
through practical research experience; getting leéofieet wet per se. This environment
strives to encourage active collaboration amongslents and faculty alike by providing
resources that can link them together.

A waterfall model was decided upon to deploy thetqiype. The waterfall came in 3
primary phases:

1. Background survey of existing tools and relevasetditure;

2. Proposal of an integrated tool to provide the catgtontext for undergraduates to
begin research projects and to present results infarmal or peer-reviewed format;
and

3. Development of a prototype website, including pgontent, for IIT undergraduate
researchers to test and use in Spring 2009.

As it stands now, ResearchWeb is currently implaeeras a customizable MediaWiki.
This is similar to other wiki-based sites, like \i&dia. After a series of requirement



analyses, MediaWiki appeared to be the quickestsanglest path to fulfill the requirements
that had been laid out. The following sectiond diVve into the details of the configuration
and development of the MediaWiki based site. Twédlalso delve into why MediaWiki
may not be the correct approach anymore.

2.1 Prototype Deployment: Phase 1

Phase one began with exploring materials baseddn@search practices and
collaboration programs.
Why & Who:
The American Mathematical Society has been pudipgomote undergraduate
research work to:
1. Give students practical experience
a. Here lies a chance to become a part of a commaniyexperience the
feeling of being necessary to a group's success
2. Give students professional experience
a. Another outlet for students to gain professionglexience because not
everyone can get an internship
3. Exposure to topics beyond the undergrad's major
a. Research can be done in diverse teams
Since 2006, the American Mathematical Society reenlbringing select undergraduate
students together to perform research. Their fitenis, and has been to promote
undergraduates extending their education beyondhalocoursework. They have been
largely successful with their select students. eReshWeb will take this another step
further, by providing a tool that will assist interding research opportunities beyond
just a select number of undergraduate studentsh s idea in mind, the ResearchWeb
project stands as a cost effective solution to rektey undergraduate research
opportunities to the IIT’s entire collegiate comrityrand a step towards contributing to
what is known as Research 2.0. These opporturéties contributions may extend
beyond IIT depending on the results of the laurfdis program.

“The term “Research 2.0” was coined to announce tegearch world’s
response to this new Web 2.0 world. ResearcheéRssa dialogue with
consumers engaging with them continuously, conmmgctvith them
through the various platforms that Web 2.0 offérkis new paradigm
challenges the static “top-down” research approatlased on what
international Research 2.0 authority Ray PoynteOQ@) calls the
“‘command and control” research mode. It is a bottam approach that
often challenges the client — researcher - respahdaierarchy.
Techniques like blog research, online research conities, online
“coolhunting”, social network research and “Netnagphy” have all
evolved from the Web 2.0 collaboration imperativihis research
paradigm is growing rapidly in Europe and the U%ridus international
conferences are being organized that center salelynd this topic.”
~Research2zero.com



This says to take emerging technologies and integtaem with current research
standards and practices.

What & How:
Additional research on competing research webpibgsed to certain, recurring

characteristics. These recurring characteristimglevhelp define what ResearchWeb
will need to be able to fulfill.

» Afile archive that is sorted by subject

* A search engine for finding specific materials ¢lyc

* A self updating home page

» Contribution tutorials

* American Psychological Association links for stytig and publishing research
» Some sort of administrative hierarchy for qualipntrol

* Rendering published material for viewing

* Web based platform

When:
The goal was to have some sort of prototype upranding by the summer of 2009.

2.2 Prototype Deployment: Phase 2

Phase two composed of drawing up the requirembatsatould define ResearchWeb.
These functional requirements are as follows:

* Vertically Integrated User * Web-Based Text Editing
Hierarchy * Media hosting

» Organized Page Linking » Simple Front-end Administration

* Discussion Alerts » Streaming Media

» Social Networking * Rapid Communication Tools

» Page Search Ability
* Subversion

Vertically Integrated User Hierarchy

The vertical integration hierarchy describes hoersisvill interact with the site and each
other. We expect vertical integration to lend tmsg quality control over contributed
materials. This sort of team structure is employechany large publishing websites that
have set the industry standard. Some examplesidacWikipedia, ReadOz, and
FreshMinds.
The hierarchy we have decided upon has five standser groups and one specialized
scripted, automated bot group. Each group hasats set of permissions that enable or
disable site functions. Features available touasr as follows:

» Create — Allows a user to create a discussion pagge a research question, or

publish a research article.
» Update — Allows a user to edit the information goege.



Super User Automated Script Bot

Flagged User Registered User

Administrator

Anonymous User

View — Allows a user to see what is written on gea

Delete — Allows a user to remove a page from tle@\option and update option.
The page will remain in the subversion repository.

Reset Password — Allows privileged users to changassword to a user account.
Private Message — Gives users the ability to sgmivate message that is similar
to an email to another user in the case that dieogy communication is
needed.

Reset Password

- Update

Delete

I o

020408010

Private Message

Figure 1: Vertically integrated user privilege hierarchy

Figure 1 illustrates the following user rights laierhy.

Super Users- Have access to all listed features.

Administrators- Have access all features exceptdbet password feature.
Registered User’s — Can create and view pagesy alse have limited update
capabilities on pages they have created. Thismagralso set pages they created
to private so only he or she may view the page.



* Flagged Registered User's — These users inheritedueires given to registered
users and have the limited ability to update spesdlfy assigned registered users.
These users can view pages others have flaggedvasepf given permission by
the author of the work.

* Anonymous Users — These users can only view genesahrch pages to spark
their interests in registering. They will be barfeom viewing articles flagged as
private by other users.

* Automated Script Bot — Is a super user, but igdidor reference, as a predictable
scripted actor.

» Server — Interacts with user requests to storeigtend data. Any actions that
manipulate the functionality of the site are saved the repositories.

Organized Page Linking

Organized page linking is a native feature of M@did. The software employs
powerful techniques that allow users to createtioelal content. This allows users to
rapidly explore the scope of any content postedfantlwhere missing research content
lies. Figure 2 is an example diagram of a padarihierarchy. Each line represents a
possible link to another content page. Note hdvwades are related to one another in
some sense due to the linked hierarchy. This mslu®is how one can be reading about
mathematics or writing research about the fieldygmeral, then moving into narrower
topics such as number sense (topic names are foordgration purposes only). The
writer or reader could go deeper all the way to dteams of applied math, or particular
applications to computer science and physics. téfgled with content would go much
deeper than this of course.

Discussion Alerts

Discussion alerts are another native feature asailthrough MediaWiki. This allows
users to be updated via emalil if their article bagn discussed using the discussion
function, allowing for rapid collaboration betweemltiple researchers.

Social Networking

Social networking websites have become an overmpgehomenon. Famous examples
include MySpace, FaceBook, and Twitter. ReseardhWi# include social networking
techniques to build community amongst its reseascaed fall in line with Research 2.0.
This is expected to be accomplished through atstred forum-style interaction because
the objective of the website is to be professioaat] not personal. A hopeful feature that
can be derived from this is user ratings. Peedseaglitors may give other users ratings
based off their submissions to the site. This lagllan incentive to produce quality work.
This is a very hard feature to implement becausth@iuncertainty of the climate of the
community that will be produced by ResearchWebing$ithat still need to be addressed
in order to implement this include:

* How personal is too personal?

» Personal attacks versus constructive critique

* Community cliques banding together to drive thedion of content



Page Search Ability and Link Hierarchy

Page search ability allows users to enter key wonrtdsa field and attempt to pull up a
desired article. This iteration of MediaWiki wile powered by Google.

Mathematics

Imaginary Munmber

Mumber Sanse Sorise

Caormputer
Science
Applied Math Physics
Cabculus Etc

Gaometry

Algebra

Eic

Figure 2: An abstracted example of organized page linking

Subversion

Subversion tools track and store historical versiasf content. The particular
implementation that comes native to MediaWiki kebstories of each article uploaded
onto the site server. This fits the needs of Reb&deb very well. It allows users to



rollback content to a state that is satisfactong gives an easy method of dealing with
vandalism and errors.

Web-Based Text Editing

Web-based text editing is critical to this projeas, it allows users to collaborate in a
single place, rather than losing track of iteminails or desktops. The text-editing in
MediaWiki is highly modifiable. The ResearchWelntptype includes an extremely
simplified LaTeX engine integrated into the texited interface. This allows
researchers of all skill levels to get experiendd @& technical writing language, albeit it
a shallow one.

Image Upload Capabilities
This is a required feature so researchers mayriiiesfacts and conjectures

Simple Front-end Administration

This requirement is to allow site managers witts lexh know-how but with experience
in research to manage ResearchWeb after the proggesrare done working on it.

Streaming Media

This is a required feature so researchers mayriliessthoughts via streaming video. The
following link contains many resources on how tad avhy to use streaming media:
http://www.networkworld.com/research/streaming.html

Rapid Communication Abilities

Things that would fall under this category woulddmsy sort of integrated instant
messaging, or voice over IP.

2.3 Prototype Deployment: Phase 3

Phase 3 consisted of obtaining and configuringware, loading software, some coding,
and configuring software.

Hardware acquired (Dell Dimension Desktop) and &e®S implementation

« 24GHz P4
« 512mb RAM
- 80Gig Hard disk
« ArchLinux
o Super light OS on a weaker server machine is ar pips.
o Highly customizable
« Set up of Linux, Apache, MySQL, PHP
o Thisis also known as LAMP.
o These technologies allow us to hosts the site.
o This is the standard for webhosting due to itsifigixy and extensibility



Physical Server Space
« The server is currently located in Stuart Buildirfi®b.
Network Integration

« 1IT's Computer Network Services have assigned #rees the domain name:
researchweb.iit.edu

MediaWiki software loaded and configured

- Sample documents uploaded
« Plug-ins installed and tested

3.1 A New Direction

The site currently is launched as a prototype.e fbious of it currently is not the
aesthetics but the functionality. This is wheoaine to believe that MediaWiki may
actually fulfill the goals of the ResearchWeb pobjdut it does not do so elegantly. The
goals in question are displaying content and géimgraontent.

As it stands now, submitting any sort of contergxactly like submitting content on
Wikipedia. Users may create or edit a page usifogra embedded in the center of the
page. This form will automatically generate HTMbde to display the input content.
The problem is that the pages that are automatigalherated are not generated with
APA standards in mind. They are generated to veditally, along web standards; not
in any sort of APA research standard format. Téeses two approaches: modify the
current prototype to display in a research stantisiion, or develop a new platform.
The following is a screen cap of an example resepaper being displayed by
MediaWiki’s native html generator:
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discuggion

view source
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= Help
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Hearing the shape of a graph via its spectrum

This page addresses an idea by Robert Ellis. It relates the significance of audio chords and their relationship ta eigenvalues

Contents [hide]

1 Hearing the shape of a graph via its spectrum
2 Can One Distinguish Graphs by Listening to Them?
2.1 An Eigenvalue Chord Played with All Edges
2.2 An Eigenvalue Chord Played with a Missing Edge

3 Gallery of Graphs

Can One Distinguish Graphs by Listening to Them?

This i a question which has intrigued me since | have been investigating an area of mathematics known as Spectral Graph Theary, wherein one of the central questions is whether a
graph can be distinguished by certain characteristic valueg called eigenvalues which are associated with the graph. Here are several examples of "chords of eigenvalues” which are
associated with various graphe. Be sure to listen carefully for which chords are harmonious and which are digsonant. There is a tie between symmetry in the graph and
harmoniousness of its chord!

An Eigenvalue Chord Played with All Edges

Figure 1: A 2x2
Grid Graph
Figure 1: & 2x2 &)

Grid Gragh

Figure 3: 2x2 Grid
with edge missing
Figure 3 & 22 &
Grie with an edge
missing

Walues between O and 2 are place on two octaves starting at A (440 Hz). Thus a walue of 1 corresponds to A (380 Hz), a
value of 2 corresponds to A (1760 Hz), a value of 1.5 corresponds to D# (860 Hz), and so forth. All the notes are played
simultaneously in a chord. If a graph has a multiple eigenvalue, the corresponding note is played louder.

Figure 1 to the left depicts a graph which is a 2 by 2 grid. This graph is very symmetric - just by looking at it you can see
the horizontal, vertical, and diagonal symmetries of the graph. As it happens, the eigenvalues of the graph, displayed in
Figure 2, also have a lot of symmetry. The horizontal axis gives the values of the eigenvalues, and the vertical axis gives an
idea of which eigerwalues appear maore than once, by the height of the peak. The eigerwalues are 0,1, 1, and 2

Listen to a 2x2 grid graph chord( way)
An Eigenvalue Chord Played with a Missing Edge

The second graph, depicted in Figure 3, is the first graph with one edge deleted. you might suspect that this disrupts the
harmony of the graph's chord. Indeed, it does disrupt it to same extent, but there is still enough symmetry in the graph that
the chard is reasonably harmonious. The result of deleting the edge is that the two eigervalues that corresponded to A (380
Hz) are split into one at D# (660 Hz) and another an octave higher at D# (1320 Hz).

Listen to a 2nd graph chord(wav)

Figum 2. spectum associated with 222 gril
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Figure 4 Spectrum associsted &
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Figure 3: A sample page generated using MediaWiki. Notethat the content isbuilt like a standard
html document, built from the top down.



Biotechnology: Producing Nature

Anandha Abhoy
CS485
Computer Science Deparment
Mlinois nstitwe of Technology
Chicaga [Minais SHSE01E
anbhay &iitadu

Absrract — The Unlted Natlons Conventlon on Blolegleal
Diversity has deflned blotechnology as such:
Yy technological application that uses bological syalems, living
arganitma, or dedvatives thereaf, to make or modify products or
processes for specific use. "

This decumsent will discoss the implicatlons and
effects of biotechnelegy on the werld In the presentand
luture contexis,

Index  Terms- History, Modem, Stem Cell, Genetic
Indexingiclassification, lsves, Consequences, Effects, Futume

Historleal Contexct

Bistechnology bagan 1o find s first, strong foothalds amound
10,000 BC during the Neolithic Revelution. This agricultural
revolution  transitioned  hwmanity  from  hunding/gathering
socieies 1o communities centered abowl agriculiure and
sofilement.

The parly wse of histechnology was 1o selectively
hreed animals and grow crops. By being selective in the
choice of znimals and crops for development, farmers and
herders ware shle 1o aller the natural genetic coumes of their
procfuoe and livestock. The shility 1o create large surpluses of
fooud mllowad the homan population o boom sed 1ake this
technolagy Further.

Along  with  this populsiion  boom, madical
opportunities  were  found with  the explosation  af
immunization, Civilization discovenad how 1o pravent illness
by allowing trace amounds of infectious hacteria or viruses

famous smibiotie prescribed today by doctors becanse of iis
cheap cost and effectivensss. | 6]
On June |67, 1980 the United Siates Supreme Coun wiouwld
rule five to four in favor of Charkrabany in the f¥omend v
Chakrabarry case tha
Frsarrni-redecle sl Fo-Grganism s el R
matrer wnder [Tide 37 USC)] 1)
Respondenl’y  nlcro-organisn  consiles
siifaetrd " or “comipogiton of martee” witldn
Ot Sranee. "

This coun ruling would make patenis that related 10
bictachnologies have legal standing. Dwe 10 this,
hiotachnology would become accepied a5 o field of
technology late in the |980's, even thowgh it found 15 noois at
the dawn of the Neelithic Revolution,

Mpdern Context

In modemn sociery, blotechrology has become an assantisl pan
of everyday life. There are alss many different contexts in
which hitechmology can be classified. Cumently, their well
known uses are categorized into four different colors,
¢ HRed histechnology desls with all pans of the
madical industry. Synthasizing organisms 1o
creata Panicillin orto assist the body in its natursl
processes ame solid examples.  Also, controvarsial
genatic manipelation  also  fElls under this
CHRgrY.
¢ (reen hiotechoology is defined a5 bimechnology
opplied 1o agriculiural processes end plant life

inio the hody. This brought 3 huge surge in the discovery of SF-me of  the  moe """3‘_:'!'-""5 green
medicaion; the meas of curing disesse thar wes. nol biotechnologies include: Herbicide,  selective

hresdine  oenstic nlant enoinserine  fertilizers

Figure4:"A-§1'mple resear ch document that employsthe APA style.

It should be especially noted that the item intfegfour is built from the top down and
then left to right, whereas the item in figure thieas made purely top to bottom.
Obviously, there is a distinct difference betwedess tenderings of the content. | feel that
the industry standard for research should be fabbwalosely to give users the proper
research experience.

Secondly, and most importantly, from a non-techrusar’s perspective, those
unfamiliar with LaTeX or mark up languages will leea difficult time formatting and
setting their content. As a user, working with MediaWiki platform is not simple
enough to be powerful in just anyone’s hands.

However, other tools out there can be used to sapght, or replace this platform. That
is where the future IPRO of this project comeshktaving many minds survey

additional tools beyond what was found duringrésearch fellowship will
introduce new perspectives to the mix. This wallghbring fresh ideas to solving the
content generation/creation problem.



An example of displaying content can be foundtgi://www.readoz.com/The
following screen captures will illustrate the poveéralternative software that can
replace, or be integrated into the current system.
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Figure5: A zoomed out view of a ReadOz document
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These are screen captures using the flash plaz@oi function:
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The Research Magnificent

H.G. Wells
THE PRELUDE. ON FEAR AND ARISTOCRACY
1

. The story of William Porphyry Benham is the story of a man who was led into adventure by an idea. It was an idea that
took possession of his imagination quite early in life, it grew with him and changed with him, it interwove at last
completely with his being. His story is its story. It was traceably germinating in the schoolboys: it was manifestly present
in his mind at the very last moment of his adventurous life. He belonged to that fortunate minority who are independent
of daily necessities, so that he was free to go about the world under its direction. It led him far. It led him into situations
that bordered upon the fantastic, it made him ridiculous, it came near to making him sublime. And this idea of his was of
such a nature that in several aspects he could document it. Its logic forced him to introspection and to the making of a
record.

An idea that can play so large a part in a life must necessarily have something of the complication and protean quality of
life itself, Tt is not to be stated justly in any formula, it is not to be rendered by an epigram. As well one might show a
man'’s skeleton for his portrait. Yel. essentially. Benham's idea was simple. He had an incurable. an almost innate
persuasion that he had to live life nobly and thoroughly. His commoner expression for that thorough living is "the
aristocratic life.” But by "aristocratic” he meant something very different from the quality of a Russian prince, let us say.
or an English peer. He meant an intensity. a clearness. . . . Nobility for him was to get something out of his individual
existence, a flame, a jewel, a splendour--it is a thing easier to understand than to say.

Db it i it

Figure 6: A 2x zoomed view of a ReadOz document
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THE PRELUDE. ON FEAR AND ARISTOCRACY

-3 story of William Porphyry Benham is the story of a man who was led into adventure by an idea. It was an idea
took possession of his imagination quite early in life, it grew with him and changed with him, it interwove at last
completely with his being. His story is its story. It was traceably germinating in the schoolboy: it was manifestly preser
in his mind at the very last moment of his adventurous life. He belonged to that fortunate minority who are independen
of daily necessities, so that he was free to go about the world under its direction. It led him far. It led him into situation
that bordered upon the fantastic, it made him ridiculous, it came near to making him sublime. And this idea of his was «
such a nature that in several aspects he could document it. Its logic forced him to introspection and to the making of a
record.

An idea that can play so large a part in a life must necessarily have something of the complication and protean quality ¢
life itself. It is not to be stated justly in any formula, it is not to be rendered by an epigram. As well one might show a
man's skeleton for his portrait. Yet, essentially, Benham's idea was simple. He had an incurable, an almost innate
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perpetually rediscovering them, i
have decided that, to be plain aby
expensive even (o attempt, we
for us. we decided that instead of
fellows, or sly dogs, or sane, 50! Edp < i €5
exceptionally, there were not these praccanie UNTES. Diundered; e fe
told-- some astonishing rebuffs. but they never wmed him aside for long.
of nobility as a linnet hatched in a cage will try to fly.

And when he discovered--and in this he was assisted not a little by his frie
Nobility was not the simple thing he had at first supposed it to be, he seth
the discovery of Nobility. When it dawned upon him, as it did, that one ca
himself to discover a Noble Society. He began with simple beliefs and fin/
If he could not get through by a stride. then it followed that he must get th
_ his life studying and experimenting in the noble possibilities of man. He
@ splendour. At first it was always just round the corner or just through
beyond the distant mountains,

rch Magnlflcent For this reason this story has been called THE RESEARCH MAGNIFICE
In the rooms in Westhaven Street that at last were as much as one could c:
L.G. Wells one hesitates to call it a book--let us say it was an analysis of, a guide to tt
his old friend White, the journalist and novelist, under a promise, and four
I FEAR AND ARISTOCRACY a crammed bureau, half a score of patent files quite distended and a writin

exercised to find them. They were, White declares, they are still after muc
aggregation. On this point While is very assured, When Benham thought |

dreaming, White says. There is no book init. . ..
aman who was led into adventure by an idea. It was an idea that . .
" Perhaps too, one might hazard. Benham was dreaming when he thought th
like the ape and the hyaena and the tapeworm and many other of God's ne
such exalted ends. That doubt never seems to have got a lodgment in Benl
it the basis of White's thought. You will find in all Benham's story, if only
loud and amazed and di; L. but always ble. this startled, protest
it. Its logic farced him to introsnection and to the makino of a ARENT WE?" As though necessarily we ought to be. He never faliered it
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grew with him and changed with him. it interwove at last
traceably germinating in the schoolboy: it was manifestly present
life. He belonged to that fortunate minority who are independent
world under its direction. It led him far. It led him into situations
i, it came near to making him sublime. And this idea of his was of

4.0 Summary

An idea and direction for the ResearchWeb projastlieen laid out. The idea is to
provide a tool to publish quality research undergbrutiny of a vertically integrated user
hierarchy to enforce quality control.

The direction is to contribute to the emerging Resle 2.0 idea by bringing emerging
web technologies together on one platform. Theserging technologies include social
networking, integrated rapid communication, anadaétic computing.

There are some issues in the theory behind itstilbheeds to be reworked; the role of
social networking, content generation, contentteaaand how strictly to follow APA
standards. This is going to require some debatepauch additional research into
industry standards and emerging web technologies.

The Fall 2009 IPRO will be addressing these issaled,continuing the development of
the prototype platform.

A.l1 Resources

Resource Description

http://www.ams.org/employment/REUproceedings.html American
http://www.ams.org/ams/studentposters-sacnas06.html Mathematical
http://www.ams.org/government/DMSWorkshopOnMathMsjbtml | Society — The
need for




undergraduate
research

http://math.furman.edu/~mwoodard/fuejum/contenthtrul
http://www.pme-math.org/journal/
http://www.cst.cmich.edu/org/kme_nat/pentagon.html
http://www.rose-hulman.edu/mathjournal/
http://www.hcs.harvard.edu/~jus/home.htmi
http://www.jyi.org/
http://www.morehead-st.edu/colleges/science/matjaimée

Collaborative
research website

http://en.wikipedia.org/wiki/Vertical integration

Vertical
integration
organizational
scheme

http://www.ams.org/employment/reu.html

Applications to
undergraduate
research projects.

http://www.maths.abdn.ac.uk/services/Ims/index.html

An indexing of
mathematics
research projects

http://wiki.cs.princeton.edu/index.php/UgradReskanpics

Wiki used to dole
out research
assignments, ang
archive projects

http://www.apastyle.org/

Formatting
standards by
APA.




