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Overview

This interim report is a formative assessment gfoomg activities of the four project
groups. Itis primarily based on project membexgh reports on their activities and
accomplishments. Moodle communications were adsessed by the IPOR team. For
the three project groups with international papition, a map of Moodle message
exchanges was constructed to measure the amopattafipation by each group
member.

In this interim report we are primarily assessimgang activity. Based on this, we
conclude that all four groups are applying knowkedfjparallel computing and/or
distance collaboration tools (e.g EVO collaboratiool, http://evo.caltech.edu/evoGate/
to collaboratively solve problems and make programg/scientific progress. Three of
the groups involve successful international pgstiion. The groups are to be
particularly commended for their perceptive repartd awareness of their own progress.
This awareness increases the effectiveness of Ghteerbridges as a productive
environment for developing and testing cyberinfiacture procedures for collaboration
and learning.

In addition to this interim report the assessmealit is working on an analysis of GCB
objectives this year, individual participant objees, accomplishments, and concerns as
revealed through interviews with them, and revigwite external scientific evaluators.
This will be the basis for the final summative exslon to be completed after the four
project groups finish their work together.

1. A Novel Environment for Collaboration and Learning Based on
SAGE

Description: This project involves enhancing the Scalable AidepGraphics
Environment (SAGE) as a collaborative platform.

GCB Fellow and Participants
- Javier Delgado (Florida International University§A) - Project leader
Juan Zhao (Computer Network Information Centernése Academy of
Sciences) - SAGE Web browser development

Shuren Bi (Computer Network Information Center, i&sie Academy of
Sciences) - SAGE Web browser development

Javier Figueroa (Florida International UniversihddJniversity of Miami, USA)
- SAGE Web browser development
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Mark Eirik Scortegagna Joselli (University of Rie daneiro, Brazil) -
Enhancement of SAGE interface by adding supportMfomote input device
Silvio Luis Stanzani (Catholic University of Sant@&azil) - Enhancement of
remote desktop sharing functionality of SAGE

Summary from Project Leader:
(As of August 20, 2008)

This project has had and continues to have two miajeacts on its members. For one, it is
allowing us to work on a cutting-edge platform tbatild be used for remote collaboration
and e-learning. As part of the process, it is mgjpis to develop our skills in collaborating
with members who are in different parts of the gldim a way, GCB is giving us a motive
for improving this platform so that we can impraua ability to improve it. For the last
five or six months, we have dealt with several pgots. For starters, we had to wait for
students in different parts of the world to sthdit school year, since their vacation
schedules are different. We had to learn to wookiiad very different time zones in order
to agree on meeting times (which often took plaoceeey unconventional hours). We dealt
with software and hardware (e.g. network) problémthe classroom which have made it
difficult for students who were attending the ctassn “virtually” to follow (and thus get
the most out of the class). As students, we haammésl to deal with these problems. But
we have also learned the needs of a collaboratigimanment, and could apply those to
our project of creating a novel platform for suchesmvironment.

The project itself addresses the problem of reraoli@boration and/or learning by using
the Scalable Adaptive Graphics Environment (SA@G)ances in communication
technology have made it possible for individualsvidely distributed geographical
locations to collaborate by means of audio (elgpteone) or text (e.g. e-mail). These
means of communication have had a great impactalralization. Major scientific
breakthroughs have been achieved as a result pogmbilities that are opened by this. By
allowing diverse people in different disciplinesyrh different cultures, and with different
points of view to seamlessly collaborate, scientiieakthroughs are made more possible.

One link missing from the above collaboration maas is visual collaboration. There
have been developments to this end as well. Thiades video conferencing, remote
desktop sharing, etc. However, this is still araasEongoing research. Several software
solutions exist, including advanced remote desktaing tools such as VNC and NX,
videoconferencing solutions such as Access Grid‘Bnéebling Virtual Organizations”
(EVO), etc. These tools address many importanes#uat are critical in advancing
research by helping with globalization and rematiéaboration.

We chose to use SAGE as a platform for this kindatiiboration due to its promising
features that allow for a fully-integrated visualion environment. At the most basic level
of visual collaboration is videoconferencing. WBAGE, this is made possible without
any changes to the software. Multiple streams eagding on at the same time on a SAGE
display. Another common need is the sharing of evak. SAGE allows this as well. It
includes built-in Virtual Network Computing (VNCp#ware. One typical use of such
software is for showing presentation slides. Attwl” learning environment such as our
GCB class is one example of this. However, upoimgryhis on a SAGE display in the

case that students are in far away places, therpshce was inadequate. This is
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detrimental to the learning experience. As a restdthave begun working on porting a
high-performance remote desktop protocol to SAGte protocol of choice is NX
(Network X). Our team consists of several membaetls experience with computer
networking who are able to develop a solid platféomthis.

It is not possible to predict any particular apalion requirement for a remote
visualization environment. SAGE, by its nature,uiegs applications to be written to work
with it. This presented a conflict for us as we teaito come up with a solution that would
be flexible for the needs of different types of Stamers.” A high-performing remote
desktop approach helps this issue somewhat, bntioely. As a result, we decided to
port the most popular application platform todays®GE: a web browser. A web browser
allows a vast array of applications to be developgkdout needing to know anything
about SAGE. Whether the purpose of the visualiragiovironment is e-learning, medical
visualization, geoscience, etc. a web browser eamsled for portraying the application.

The final missing link that we found was the hunaterface to the SAGE display. A tiled
display is a relatively new concept that requires mievelopments in human-computer
interaction. Since users of a tiled display areallgunot sitting down at a desk, a keyboard
and mouse do not always provide the best or mbstegit user experience. We therefore
chose the Nintendo Wiimote as a possible interéezece. We have a student who has
experience working with such a controller and payit for use by a standard computer
workstation. The fact that this controller worksaimvay that is natural to the user makes it
an ideal candidate for a SAGE display, in which ynames application windows are near
life-size and benefit from such a device.

Moodle Communication Review:
(As of August 12, 2008)

Discussions began on March 11, 2008 and are congjrtbrough the present time. There
were 32 total discussions or announcements initiayethe group leader (13), group
members (12) or the instructors (7).

The SAGE group began with a welcome message frengribup leader and followed
with discussions regarding a weekly meeting time tgpe of communication venue. It
was decided by the group to hold their meetings Wéedays at 9 PM (USA), 10 PM
(Brazil) and 9 AM (China). The group had bookedrtheeeting time with EVO, but
switched to SKYPE because there was no video dtalesharing at this time.

The group leader directed the team to the SAGE Vgige for general information
about the project and a list of group roles. Thaugrleader has instructed that the team
should continue posting on Moodle, but they alad ft necessary to use WIKI and
personal email for additional correspondence.

The group posted many comments regarding the Std®BBGE 3 at the various
locations and was directed to WIKI for installatiand configuration instructions. As of
April 1% all sites had SAGE 3 running.

The instructor requested additional input and pgstirom the CNIC students and they
replied that they would post their progress onWHKI page.
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It was noted that there were hardware problems thgh-1U tile displays, but there were
no follow up postings to this issue. Some of thmsato be addressed by the group were
the progress and/or findings regarding the VNC eewrowser, freeNX and Wii. There
were many discussions about problems and bugs@mdhey could be resolved, and the
group leader was efficient in responding to teanmimers. However the last post was on
April 30" and there was no indication on Moodle what progjtesd been made. The
instructor requested a project update on Juf§; 14

The University of Rio de Janeiro student replieat the had implemented the basic
functionalities of a Wiimote pointer for SAGE inahd was working on other pointer
functions. He wants to test the WiiSage pointer dke tile wall at FIU. He indicated
that weekly meetings had not happened for at mastmonth and that the group leader
was in Europe.

Group discussions resumed in August, and the geager rescheduled weekly meetings
for Tuesdays at 9 AM (USA), 10 AM (Brazil) and 9 RMhina). The last postings deal
with drafting a project update report.
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Moodle Communication Mapping:

Global Cyberbridges: SAGE
Moodle Communication Mapping
Through September 3, 2008
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E Numbers represent posts to the Moodle Group Forum to the team and between team members,

Project Tasks and Achievements:

The latest version of SAGE was deployed in two ldigmvalls: one at CNIC and one at
FIU (CATE). It is also working on two Windows desgtmachines at the Brazilian

2008 Global CyberBridges Interim Assessment * tnggifor Public Opinion Research * 5



universities. Regarding the SAGE-enabled Web Browike team is analyzing the
Firefox source code to determine how it works, libgould be parallelized for high-
performance rendering on a large tiled displaywahdt modifications are necessary to its
source code in order to project an otherwise unfieatFirefox application to a SAGE
display.

Two of the team members have successfully comilexfox from source and the WIKI
page was created in the LA-Grid. The team is amadythe X11 source code and
learning how users interact with the X11 interfabiee team is also working towards
compiling Firefox with SAGE libraries to visualiom the SAGE display.

The SAGE group is also analyzing the SAGE VNCViewsaile to improve existing or
create new remote desktop software. They are attegnie modify FreeNX to be
workable with SAGE, and have discovered that coatipih of the stock source code is
possible, but are unable to modify it. The tearoissidering different approaches to
using FreeNX alone. The team members are analyzingRenambot’s Display sharing
code for Windows and Mac to learn how it works @ndsibly apply the concepts to
FreeNX.

The group is developing an extension to SAGEUM®bimote functionality as a pointer
for a SAGE display. After some limitations wereatigered with a Java implementation
of the remote interface, a C version was writteth igrperforming well. Several
functionalities have been implemented and willéstdd on high-resolution displays.

Goals for the future:

The team members will have the next steps and imgai¢ation details prepared by the
end of August. In September the team plans to saskegerformance and display quality
of Firefox on a SAGE display, the functionality\Wiimote on SAGE (local and remote),
and the progress of the implementation of NX. Afganned for September is to begin
working on the project poster and to assess thgress of Firefox parallelization
scheme, Wiimote functionality with different apg@teons and progress of
implementation.

By October 18, the team will begin to work on the conferencegrapn November they

will submit their poster for the IWIC 2009 confepen finish their technical report and
submit the project paper for the CSEDU 2008 comfeze

2. WRF Grid Portal: Hurricane Modeling

Description: This project deals with developing an innovatyvil-enabled multiple
scale hurricane modeling system.

GCB Fellow and Participants
Konstantinos Menelaou (Florida International Unsigr, USA) — Project Leader
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Sean P. Leslie (Florida International Univerity, A)S- Developer — PIRE student
Allison M. Lana ger (Florida International Univti USA) — Developer — PIRE
student

Marlon Bright (Florida International Univerity, USA- Developer

Javier Delgado (Florida International Univerity, A)S- Developer

Javier Munoz (Florida International Univerity, USADeveloper

Diego Lopez (Florida International Univerity, USA)Developer

Eric Meyer (Florida International Univerity, USA)Developer

Javier Figueroa (Florida International Univeritynidersity of Miami, USA) —
Developer — REU student

Seychelles Martinez (Florida International UniveridSA) — Developer — REU
student

Elias Rodriguez (Florida International UniveritySW) — Developer — REU
students

Summary from Project Leader:
(As of August 20, 2008)

Although there has been a substantial improvenmecomncern regarding the problems
faced in atmospheric science meteorologists gthsl much of there time dealing with the
construction of the basic tools and not totallyueed on understanding and explaining the
principles of the atmosphere. Having this in minBRM/Grid portal project is challenged
with the task to develop a web base portal thdtprlvide people who want to study the
weather with easy access and usage of the WeadlseaRth and Forecasting model
(WRF).

To better approach this project and be able toigecaccurate results good knowledge of
both atmospheric and computer science is needegdBan this, the project team is a
combination of people with strong backgrounds thesi meteorology or computer science.
Throughout this collaboration we’ve been able tbardy enhance our knowledge within
our own fields but also to achieve basic knowledgelifferent fields.

With part of the team being out of the country veel o deal with the issue of
communication. Though with the tools introducedha GCB class these challenges were
overcome. Working with people form different coumgrwas the key fact that gives this
project a spherical prospective and provided guidam how to achieve a solution that
would be available to a broader majority of people.

Building an accurate meteorological tool not ongyrdinds indispensable knowledge but
also lots of money. Many people may have the ghilitbecome good meteorologists but
they lack money, facilities, or instruments. WRFRd3yortal is intended to be a primary
tool for many underrepresented groups and providmtwith the opportunity to contribute
and be active in the prediction of the weather.

Predicting the weather was and still is mandatoiyaith significant socioeconomic
impact for every country. Easy and cheap acceasdorate meteorological forecasting
gives the opportunity for more people to learn ammit research. With Grid WRF Portal
schools and Universities of varying sizes will hélve ability to generate meteorological
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programs and teach people about the amazing phewontleat is the weather. As for
meteorologists they can now focus to their job.

The purpose of WRF Portal is to provide a simptifieterface with which Meteorologists
can work with WRF in a simplified manner. This atijee by itself is not the immediate
goal of our research, but is rather more of a misstatement. During this project we hope
to kick start the development of what we hope héla web tool with full WRF simulation
creation capabilities. This will be eventually attd by fully integrating multiple tools

into one simplified tool accessible via a web bremws

Moodle Communication Review:
(As of August 12, 2008)

Discussions began on April 2, 2008 and have coadritbirough the present time. There
were 37 total discussions or announcements initiayethe group leader (4), group
members (25) or the instructors (8).

It appears that the Hurricane modeling group betgadiscussions via a communication
device other than Moodle. The group began usingd#oon April 2, and began
discussions relating to WRF. The postings gavendication of a meeting schedule or
project goals and timeline. However on Apfif,2here was an inquiry from a group
member whether there would be a meeting in peredBaturday. The assessment team
assumes that this is the group meeting time; homswyae of the team members
indicated schedule conflicts.

The main topic of discussion in the Moodle forunemsuring that WRF is compiled
correctly on the GCB and MIND clusters. The tearated a WIKI page for WRF on the
LA Grid and posted links to WRF website and pulti@as on the WIKI pages.

Once WRF was successfully compiled to GCB clusker jnstructor assigned project
members tasks relating to WRF and clarified assegre He requested assistance from
Diego Lopez and Javier Munoz with the problemstéaen was having running
benchmarks on stock WRF installation.

The team seemed to still be working out a meetohgdule for Saturdays to resolve
issues of technical problems while running a sirtiotha running “Bob” scripts on
compiled WRF and the integration of the newly cdegpWRF with Bob scripts. The
decision was made to compile WRF again with liveudnentation to make sure there are
no missing steps.

The instructor reminded the group to update thdikMgage with details. It was noted
that the group needed to clarify the goals of tleggat and their plan. The instructor
posted a message clarifying items for the groufudinog scheduling, assignments, and
meetings and wanted to verify that all were onsli@e page. Again, the instructor
reminded the team to use Moodle instead of dinectile
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The group was still working out issues with WRF aedided to work with WRF-2 and
to not use Bob Scripts because they were too dlbe.team was working on the WRF
database, file storage and API definitions. Thé&ursor requested group input.

The team began discussions regarding visualizadeas for the project, verifying WRF
output files, portal design and a user ensemblatiore template.

The team identified that it takes as much time efifatt to install/compile WPS as it does
to install/compile WRF and that this may changegtmgect goals.

There were a number of posted discussions that @Wehlthe WRF portal diagram
regarding users, history, ensemble components amelist property tables. Also, the
team noted that they were working on a web setagcan jobs on GCB and the
possibility of creating a dummy web service for guetal to test the API calls.

The remainder of the posted discussions relatéaetdVeb Portal Architecture including
diagrams, flow charts, structure and ideas.

Moodle Mapping not completed for this group since bhmembers were at FIU and
had many alternative modes of communication.

Project Tasks and Achievements:

The team first met with past and present WRF ptgadicipants to exchange
knowledge and be introduced to WRF. A very genepacept of WRF as a system was
introduced and some of the problems faced with VijRé~enablement were discussed.
The team then created a Software Requirement $mmh and learned the basics of the
tools required to complete the project.

A mock Ul was created and project and databasgul@ss determined by the team.
The team developed the User History page whichdyiiamically create a table based
on the number of jobs a user has created and isplal the jobs for a specific user.

Namelist variable editing was enabled via the coeatf a page using web forms. This
allowed a user to submit data from the form on b tim®wser and into the database.
Sessions were added to the Portal enabling aczes®t specific histories. A logged in
user will now see his/her history of jobs only e®d of a default person’s history. The
java code for parsing a namelist file was alsotexaut not launched on the web.

The team created the capability to upload files ashdied the ability of a logged in user to
change their password as well as their email addes®l create new accounts for new
users. The addition of the option to create Fieteb@dy specific single runs was also
added.

Goals for the future:
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At present the goal of this team is to providelibsics needed to accomplish job creation
and submission. The goal will be attained by primgcah combination of features and

web functionality including creating a basic websititerface which allows the creation

of WRF simulations, allowing files to be uploadethintaining a job history, enabling

the exposure of namelist variables and the capabaliedit them, enabling login and
session features for users, and to visualize th&\8/Rulation output. The team is
currently working on job submission to the portakearching visualization and adding
visualization to the portal.

It is through the creation of these features thlitemable the basic functionality of the
WRF Portal. Session enablement is an essentialifunadity that will preface the
addition of features such as job history, persatitifications, and job tracking. The
exposure of namelist variables and their storadjgpleiy an essential role in making
WRF Portal more meaningful to its users. Finally tisualization of output received
from a WRF simulation will lessen the post-procegdiurden on the user.

3. Finding Discriminating Probes in Bacteria

Description: To create complex and time consuming Bioinforoséxperiments in a
Parallel Computing environment.

GCB Fellow and Participants:

Michael Robinson (Florida International University$SA) - Project Leader
Guangyuan (Gary) Liu (Computer Network Informati@enter, Chinese Academy of
Sciences) - Developer

Camilo Silva (Florida International University, U$A Developer

Summary from Project Leader:
(As of August 20, 2008)

One of the most challenging problems in Bioinforicgts the large amount of data that
needs to be analyzed. Many problems in Bioinforasatan only be done using statistical
methods, many others take months and years of §8imgg and many other can not be
done at this time because of the amount of datdiangdthat is needed to get any
meaningful results.

My Bioinformatics advisor Dr. Giri Narasimhan dasggl over 36 possible experiments
that we could implement in a cluster environmeriteAdeveloping several of those
experiments in single user mode, we selected agroplled “Finding Discriminating
Probes” (Project 18) as the most suitable for ateluWe also found that we could
implement this project in many different ways, aveldecided to select five bacterias of
the same family to find all the discriminating pestof length 10, in all 20 possible
combinations. Because of the large amount of whdad of us, we also decided to process
each of these 20 jobs, individually of each otleefaa as sharing results.
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After creating many programs that produced inifiala and processed it, we found all the

discriminating probes, and validated the results.tién developed two mpi programs that
have gone thru many modifications, and used themartdhe jobs in the two clusters using
different size data files, with great results.

Finally we merged the two mpi programs into onalfprogram that ties all fully tested
single user programs without modifications, to becpsses in two independent clusters at
FIU, GCB cluster and Starscream cluster, whickeiadpdone at this time.

All of the programs were done in native ¢, exceptfie mpi programs that use mpi
functions.

Finding Discriminating Probes in multiple bactenashe task of finding what probes and
their corresponding reverse complements are irbagterium and not in the other. This
information is very important because when a stodia bacterium mutates producing a
new strain, this process will allow us to find tiéferences in multiple bacterias, of all
probes of any length.

Because of the complexity of these processes, mmiting them in parallel processing
will allow us to embark in larger and more detaifedearch. These will allow us to create
tools for all areas of Biology, Chemistry and aidital fields.

I, Michael Robinson have been doing Bioinformatiesearch for almost four years.
Guangyuan Liu has been working in parallel procesgor the last two years and has done
some Bioinformatics implementations. Camilo SilsaiComputer Engineer student, with
a tremendous amount of energy, curiosity and wskne work. | have worked in group
projects for more years that | want to admit, Ibig group without a doubt has been the
best.

The large amount of projects that Dr. Giri Narasimigave us, as well as his constant
advice, and the permanent help and guidance frars&idjadi, and our group made it very
easy to conceived and organized the project aesvit

We were also fortunately in that each member ofgtioeip had its own laptop computer,
and we had access to the GCB cluster at all tilddsough we had access to many
different modes of communications, we elected ®kEgO as a method of doing our
weekly meetings, as well as the Moodle system amaildor overall communications.
Access to resources has been excellent.

Learning to establish and implement internatiomajgxts like ours is one of the broader
impacts of these project activities. It has greh#ip us in advancing discovery and
understanding what is being done in other countvigite promoting teaching, training,
and learning. This experience has taught me hosnseitranscends all gender, ethnicity,
disability, geographic, and other areas.

Creating projects like this one at Cyberbridge®etd and enhances the infrastructure for
research and education, it also facilitates theagtfucture needed to create partnerships
between schools and research groups allowing botlly disseminated and enhance
scientific and technological understanding.

It makes it possible to bring technology and digeguto any corner of the world, which
obviously benefits society greatly.

A very important by-product of this project, for pig that | have been asked to be a
visiting professor by a university in Latin Amerjda be part of implementing a

Bioinformatics class for the school of Veterinargdicine, nine PhD and two Master
students have already signed up. | will be usimegctimmunications techniques, and
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running all projects in the same manner as | haenluoing since January, in
Cyberbridges.

Moodle Communication Review:
(As of August 12, 2008)

Discussions began on March 12, 2008 and have amtithrough the present time.
There were 99 total discussions or announcemeiti@st@d by the group leader (76),
group members (19) or the instructors (4).

The Genomic Sequences group began their Moodls pot a discussion of weekly
meeting time, description of project goals andfietion of class requirements. The
group determined that EVO was the best communicatévice for their meetings
because the recorded log makes it easier to dieataeeting minutes document. The
group is implementing the WIKI pages through the GAd and is using personal email
for additional correspondence.

This group had the most postings to the Moodle gfowum, and thus had the most
detailed account of the project’s progress as coetpaith the other three groups. If the
assessment team were to only use Moodle as a metlea@luate the groups’ projects,
this team would stand out in their communicatiaganization, research methods,
priorities and division of labor. The Moodle postalk the assessment team through the
project’s development, including technical problemessons for team members’
absences, schedule changes, outside consultimjyedsssues and any revisions to the
team’s goals.

The group leader posted files to start developipgogram that will allow them to do
grid computing. There were discussions about hr@ject’s contribution to the field and
input was given from the group’s mentor, Dr. Giadsimhan, as to the project’s
direction and 18 subprojects.

It was discovered that Moodle could only accept att@chment, so the group was using
email to send documents and data files. The greapteally used a website to post large
data files for team member downloading. At thigsetthe group had done the following:
1) tested data output from existing Perl prograres @.5 million searches and java
programs with no errors found.

2) perl program to c language, 3) created seatomuake applications writing easier and
faster, 4) application sample to find probes irag&) provided a complete DNA bacteria
pa0l with data, indexes and application in C, &ymloaded complete record for PAO1,
to create a new file with 4 fields from each geRge group was then ready to implement
the first application in the GRID and plans to ¢ee@ new application that will expand
the information given to the users, using the aljmegrams and data.

There was a note that the CNIC student was havinple receiving Moodle posts, but

this was eventually resolved by using the mostneeersion of Moodle. The two FIU
students were meeting in person every other dayateukeeping the CNIN team member
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up to date on their progress via Moodle and eri&ié group revisited their goals and
timeline and decided they wanted to have a usefidllel application running in the grid
by August 18 In addition, they determined that their subproji8 (“find
discriminating probes present in some genomesnabsethers”) would have the most
impact and contribution to the field, so this waasd® the primary focus.

The group identified that they were using an o@®daluator to spot check their results
and that one team member was temporarily relocatimdexico. Despite this change, the
group continued to have their meetings (increasétiger week), frequent
communication and forward progress.

The team was checking test results for locatindpgsaising algorithms and was
modifying the code to run in a cluster. The MPIldguwas posted and there was
discussion regarding the steps to running a pagibgram. One of the team members
posted a guide on how to submit jobs to GCB arldva €hart describing how they are
finding discriminating probes using a cluster wiiPl. Data was posted on the GCB
cluster and all nodes have project informatiorsfilfehe team did three tests of MPI-10
and the tools for parallelization were acquiredihsy could move forward with the
parallelization of the code. They found a bug & pinoject, but corrected it and reran the
program.

The group had many discussions about testing dat&l@ecking results. The data being
used was posted at the cs.fiu.edu website. The teaated a document describing the
methods used to test the data and a PowerPoirdrpat®n was posted describing the
parallelization of project #18.

The instructor has recommended that the group renheir project with more
identifiers.

The group found an error in the operating environinaed discovered and fixed the
problem with the directory. They modified the systeo no manual input was needed
and then were ready to test all jobs to see if thajched the manual results. The
remainder of the posts dealt with running all 28sjan full size files. This required 30
hour run times and was producing some errors. Témed the GCB cluster and SS
cluster with no errors, but found “bugs” in the Mftbgram that was preventing the
running of 20 jobs. At this point they were rerummpi test with 5K files and trying to
figure out a memory leak.
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Moodle Mapping:

Global Cyberbridges: Genomic Sequencing
Moodle Communication Mapping
Through September 3, 2008

Michael Robinson
Group Leader
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Numbers represent posts to the Moodle Group Forum to the team and between team members.

Project Tasks and Achievements:

The team developed all bacteria data needed fqorthject as well as all programs to run
on a single computer. They developed all validapioygrams and tested all data results.
The group created an mpi interface that usedrmdilsiuser programs and corresponding
data to run in the GCB cluster and created anathglementation of an mpi interface
using advanced error checking techniques as wathplementing queue subroutines to
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control the nodes processes. One mpi version wasrihe GCB cluster and the other
version was run in the Starscream cluster: botstets used the same data and the data
files results where the same. Data validation veeslacted on both data sets.

Goals for the duration of the project:

The most immediate goals for this project incluid@lizing the results of all jobs using
the final mpi program implementation and to hawesthresults validated. At the present
time is collecting statistics from the results ah¢al and creating the graphical
representations of those results for their paplemsssion in September. By October the
team plans to have another paper ready to submpufalication and by November have
a list of future additions to the project

4. Distributed Multimedia Data Management over Grd

Description: To design and develop an efficient multimeditadaanagement
framework over Grid with a capability to supporipéar multimedia retrieval strategies
like Content-Based Information Retrieval (CBIR).

GCB Fellow and Participants:

Kasturi Chatterjee (Florida International UniveysitSA) — Project Leader

Dongri Luo (Computer Network Information Center,i¥se Academy of Sciences) —
Developer

Fabio Lopes (University of Sao Paulo, Brazil) — Bieyper

Summary from Project Leader:

(As of August 20, 2008)
The project proposes an efficient multimedia datamagement over the grid environment
and especially concentrates on image storage #émelved across a distributed
environment. Multimedia data is voluminous and &astypical representation which calls
for special attention. Multimedia data is usualipresented as multidimensional feature
vectors where the features are extracted by priogete contents of the multimedia
objects like images or videos. Content processingniultimedia data like images/videos
requires a lot of computation power and effort Ed@to improve it as much as possible as
the subsequent quality of retrieval results dised#pend on the multimedia object
representations. Retrieving multimedia objects feohuge multimedia storage require one
to search the multimedia database based on soniargincriteria and provide a ranked
set of available results. Grid provides the perfgatform for storing and managing such
voluminous data which can harness its computinkifyabl he grid data management
framework mean for file based text data can beneldd and improved for managing
multimedia data. In this manner the storage spaseeil as the computing power of each
node can be utilized to improve the overall perfance and extend the capability of the
multimedia data management system.
The project requires an in-depth knowledge of mdtilia data base, content-based
retrieval as well as expertise of Grid architectamel Grid Data Management framework.
Thus, it provides the perfect diverse collaboraptatform to exchange domain specific
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knowledge among the team members having variedrés@eThis team has three
members. The lead, Kasturi, is in her final staigéhd and her thesis concentrates on
developing a universal multidimensional tree-basddx structure to organize multimedia
data like images and videos and devise similaggreh methods based on their contents.
The other two members, Dongri and Fabio, work nyadm Grid architecture and
distributed computing. Thus, they share the knogdeidom one another to solve different
problems. The outline of the project i.e. proposaingultimedia index structure is a PhD
thesis topic. Almost three years of research waklbeen conducted on it with several
published papers and verified results. Thus, ttesrgdt to implement it over the grid
environment and tailoring the grid database managétools to achieve it is a novel
approach and as far as our knowledge, was not jtiéehbefore. The group, located in
three different geographic locations i.e. Chinagdtlrand USA, communicate via skype
and online course management site, Moodle reguiardychange ideas. Though,
managing and organizing such meetings becomeiautiff at times but the group makes
an effort to keep in touch as closely as possibmmunications as well as
implementation of the project require plenty ofegxto computing as well as internet
resources. Also, a detailed knowledge of the sjpatibn of the Grid environment, need to
be mastered.

Since the project includes a multidisciplinary ablbration, some training/teaching is
required to transfer the knowledge. Also, we havaréed ethnic representation like a
female student, a South American as well as a Ghinational. The project enabled an
environment where a partnership was developed anfiwag participating institutes viz.
FIU, CNIC and USP. The GCB cluster and the Gridremment are located at FIU and
the resources are used by all the students frdier€lift participating institutes. This opens
the gateway for future resource as well as idedrgihhamong these institutes and each can
leverage the best of the other. The project alscanaundeniable effect on the society as
firstly, people from different ethnic and cultutsickground collaborate with each other
overcoming the communication problem, secondiyaessful implementation of the
project will help people to share and utilize therage and computing facility of each
other to access multimedia data, one of the mgatilpoform of expression, easily and
efficiently.

Moodle Communication Review:
(As of August 12, 2008)

Discussions began on March 11, 2008 and have eattithrough the present time.
There were 29 total discussions or announcemeniat@d by the group leader (13),
group members (13) or the instructors (3).

The Multimedia Data Management over Grid group begh a test topic and sorting
out the modes in Moodle. The group leader postaaygested roadmap and timeline for
the project and requested that the team membéitsadilacument of their related
experience in the project’s topic. The group scheiweekly meetings for Thursdays at
8:30 AM (USA), 9:30 AM (Brazil) and 8:30 PM (Chinaying SKYPE.

It is evident that the group is using WIKI and meral emailing for additional
correspondences. Detailed meeting minutes weregast Moodle, which allowed the
assessment team to follow the progress of the gifugre were eight meetings
beginning April 4" and finally on July 2%
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The instructor directed the group to the WIKI p&getheir literature review and citation
postings and reminded them to use the Moodle forum.

According to the minutes of meeting 4, it was dedithat both the CNIC and University
of Sao Paolo students would share the lead rdieegbroject. It is unclear why the
former group leader changed position.

Some of the points being addressed by the group therprogress and/or findings
regarding setting up a stream media server, thareaxtraction code, installation of
matlab in Linux, launching f and p server and hovinstall GT4. The group made note
that image file names must be specific, for exam@lgpg” works, “09.jpg” does not.

The MDM group set goals to deploy the index strieeia the grid and develop the
application, organize the grid (3) to use the aggpion, test 100 pictures after deploying
the prototype and set up a GCB cluster account.

There were some communication problems noted btetim@ members. The University
of Sao Paolo student lost SKYPE and Moodle comnatioins and the CNIC student
was having trouble with Moodle. It seems thesedssmere somehow resolved.

The group’s working discussions and meeting mipatsts describe some of the projects
the team were working on as well as issues thaeasnod were resolved. The group spent
time testing c++ codes for image retrieval andaieced that they need to set the c++
executable at each node, set up at grid servitedtont-end node at the GCB cluster.
Then in the grid service, can call the c++ exedewato extract the image.

The team stated they were having trouble instaT4 and that they were working

with “David” to get matlab installed correctly dtet GCB cluster. Eventually, the team
installed GT4 successfully and matlab at the Limachine. They ran tests and produced
“** mat”, which allows for jobs to be submitted tbe GT4 server using matlab codes as
the application.

The group spent some time revisiting the goalefproject and decided they want to
describe how the application will perform and sew ldifficult it is to use for image
sharing among different nodes or over the intersed, to see if it can be extended to
videos and multimedia objects. They plan to write+& code to invoke the retrieval
algorithm at each node one after another like ehlbaxecution/parallel.

For clarification, a team member drew up a flowrthadescribe how the user retrieves
images from the grid service which executes thdiegippn from other nodes. Another
team member drew a diagram of UML showing deployimsmponents, use case and
sequence for discussion by the group. These teelsied helpful to the group and
initiated discussion.

2008 Global CyberBridges Interim Assessment * toggifor Public Opinion Research * 17



The next items the team worked on were make ST code and MTREE. The team
solved their problems with the installation of MTRENnd make file modifications and
posted the steps they took for modification of¢bdes on Moodle. The last posts
identified the group’s action items to extract features of images to build an index
structure using matlab code and to use MTREE t@ ¢pet file with ids of query images.
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Moodle Mapping:

Project Tasks and Achievements:
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After executing a detailed literature survey orsérg state-of-the-art multimedia data
management and grid data management techniqueg,aiye leader held training
sessions for the team members regarding Multim@dia Management and
Multidimensional index structure knowledge. The ¢r@a&ontent Extraction code was
made available to the group and a proxy clusteemaas set up at a CNIC computer to
test the code on sample images.

The team made a sample of the multidimensionakinide® code and changes were made
to the environment variables as well as to the ¢odeake it run successfully on the
computing environment at the test setup at CNIC.

The team designed the frontend and backend fqorthject and created a software
engineering document with the help of UML Diagrdike Class Diagrams and
Sequence Diagrams to lay down the flow and idga@project. They also set up the
necessary environment at the GCB cluster; instaNiatlab, testing the c++ compiler
and its capability of handling the code for thedrdtructures

Goals for the duration of the project:

The main goal of the project is to provide an aggilon over the Grid which will provide
a front end that will let a user upload an imagea choice or select an image from the
database of existing images. Then the user canisthi®uery which will be received
by bridge application that communicates betweemtdes and the GUI. The user can
refine the query results by submitting his/her feszk and the search method may be
repeated for improving the relevance.

This group is finalizing the data replication p@® on the Grid and by September will
develop the front end application consisting ofldl @nd deploying it on the master node
of the GCB cluster. By October, the team will impknt an application that will
communicate with the code for the multidimensidndex structure and the front end.
The application will take care of the differentdydata management policies. During this
time the team will be testing and conducting perfance evaluations. The team will
begin the final report and paper and prepare ®mtarkshop in November.

Moodle Assessment - News Forurfas of August 18, 2008):

The News Forum was used ten times by the instrsicteer the course of the semester.
These postings related to announcements regartlisg iequirements and assignments
as well as meeting time/ place changes

***The assessment team would like to note thatradl groups developed visual aids such
as flowcharts for project clarification and postedm to their respected group forums.
These diagrams sparked much discussion betwedaaimemembers and pointed out
discrepancies in the team’s concept of the plansTany versions were drafted and
modified by the team. If this is not already a slesquirement, we recommend adding
this exercise to the curriculum of future GCB ctass
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