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Participant | ndividuals:

CoPrincipal Investigator (s) : Stan A. McClellan: Jill Gemmill ; Priscilla A. Hancock
Senior personnel (s) : Joyce W. lannuzzi : SheilaM. Sanders: David Brown : David Cordes: Stephen A. Szygenda
Technician, programmer (s) : Doug McLean : Clayton Bell : Landis B. Manderson : Craig White : John Watters

(See Appendix for Participant’s Details.)

Partner organizations:

University of Alabamain Huntsville : Collaborative Research

University of Alabama in Huntsville is a partner in establishing a
Regi onal gi gaPOP. This proposal was awarded suppl enentary funding
from EPSCoR, which will be used to establish a high speed
connection between UAB and UAH. (UAH is al so a vBNS awardee; we
are worki ng together to obtain nmaxi mum benefit from our high

per f ormance connecti ons.)

Southeastern Universities Research Association : In-kind Support; Collaborative Research
SURA's Sout hern Crossroads Initiative (SoX) provides us with a
Connection to the vBNS, as well as to other research institutions
in the South East. SURA is also funding other activities such as a
video initiative, which will be beneficial to us in obtaining

maxi mum benefit from our use of the vBNS.

Alabama Supercomputer Authority : Collaborative Research

Al abarma Super conputer Authority is responsible for the Al abana
Research and Educati on Network (AREN), and is a partner wth
University of Alabana in Huntsville vBNS award. AREN staff have
Assisted UAB in review ng equi pment sel ections and configuration,
and in discussing NOC services specifications.

University of Alabama Tuscaloosa: Collaborative Research

University of Al abama is a partner in devel oping the regional

gi gaPOP and is a subcontractor on this vBNS grant.

Other collaborators:

1. Ron Hutchins, Director of Engineering, GCATT, Georgia Tech.
Techni cal and adnministrative issues related to activating our link
to vBNS and the SURA Sout hern Cross Roads (SoX).

2. Gordon D. Wshon, Associate VP for Information Technol ogy,
Ceorgia Tech. Managenent, funding, policy issues related to
starting an Internet2 gi gaPOP.

3. Larry D. Conrad, Director, Adninistrative Information System

Fl orida State University. Technical and adm nistrative issues
related to SURA SoX regional Internet2 network.

4. Sokrates T. Pantelides, WIliam A and Nancy F. MM nn

Prof essor of Physics, Vanderbilt University. Hi gh performance
conputing in materials physics.

5. Larry R Quattlebaum Conmunications Pl anni ng Manager, Conputer
Services, and Joe G pson, Acting Director, Tel econmunications and




Net wor k Services, University of Tennessee. Shared experiences in
Devel opi ng regi onal aggregation point for connectivity with vBNS
and Internet2 within Southeastern US

6. Mark Johnson, NC Research & Education Network, and Guy Jones,
CGeorge Washington University. Technical discussions about

Tel ecomruni cati on equi prrent, connecting to vBNS and SURA SoX, high
Per f or mance net wor ki ng.

7. Wendy Harris and Jim Gri sham NYSERnet, Techni cal discussions
about hi gh performance network engi neering and tel ecomruni cation
equi pnent .

Activities and findings:
Research Activities: Sunmary:

Maj or activites during this phase of grant have been detail ed

pl anni ng to upgrade canpus networks for provision of advanced

Tel ecomruni cati ons services to desktop, |aboratory, and cl assroons
Required by the neritorious research and educational applications
and to establish a regional aggregration point (gigaPOP) for

provi sion of |ow cost high performance connectivity to our entire
institutions. Inplenentation of these plans has al so begun at both
campuses (the University of Al abama at Birni ngham (UAB) and the
University of Al abama (UA)).

Specific Activities:

1. UAB CONNECTI ON TO THE VBNS: Established an active DS-3
connection from UAB to the vBNS through the Southern Crossroads
(SoX) gigaPOP at CGeorgia Tech in April 1998. Al research and
education activities at UAB have access to this connection

2. REG ONAL d GAPOP: UAB and UA have worked with University of

Al abama in Huntsville to formthe Qulf Central G gaPOP (GCG, an
initiative to build a distributed gi gaPOP in Al abama. GCG
activities include:

(a) Devel oprment and circul ation of an RFP for high perfornmance
connectivity between UAB and UA, UAH and UAB; an upgrade to at

| east OC-3 of the vBNS connection; and for NOC services for gi gaPOP
equi pment. Responses have been reviewed and final vendors have
been selected. The contract for tel ecomunications services is in
the final signature stages and will be announced shortly.
Negoti ati ons are ongoing with the sel ected NOC services provider.
(b) Alist of equipnent to be purchased for the distributed gi gaPOP
has been devel oped, and is currently under review. Expertise from
NLANR and el sewhere is being actively solicited to advise us on

Equi pnent sel ecti on.

3. UAB NETWORK EQUI PMENT ADVI SORY COW TTEE: UAB forned a Network

Equi pment Advi sory body to sel ect high perfornance networKking

equi pment for the UAB canpus. Meritorious applications were

reviewed to deternmine their network requirements. Applications

were found to have one of these sets of network requirenments:

(a) Hi gher Bandwi dt h,

(b) Hi gher Bandwi dth and special QoS considerations,

(c) Higher Bandwi dth, QoS considerations, and tine-constrained
interactivity requirenents.

It was determined that rmany of these applications would be well



served by a canpus backbone upgrade to gigabit ethernet; the nost
demandi ng applications, however, will be connected to an ATM
backbone which is inter-connected to the canpus ethernet and
hospital system ATM networks. Menbers of this committee included
the UAB grant PI’'s; Dr. Stephen Szygenda, Dean of the School of
Engi neeri ng; Todd Bowden, Director of Health Systens |Infornation
Systens; Martha Giffin, HSIF staff; Joyce lannuzzi and Landis
Mander son, Tel ecommuni cations Services. |In addition, the faculty
menbers with neritorious applications participated in the
applications’ requirenments discussions: Mchael Carson (Center for
Macronol ecul ar Crystal |l ography), Peter Prevelige (M crobiology),
Al'l an Dobbi ns(Vi sion Sci ence Research Center), WIIiam Johnson
(School of Medicine, Division of Pediatric Cardiology), Barton
Gut hrie (Computer Aided Neurosurgey Facility), Andrew Pollard

(Bi onedi cal Engineering), Cndy Kirk UAB Options, WIIliam Hardin
(School of Medicine), Mchael Angell (Misic).

The ATM equi prent for the canpus has been ordered and
delivered. The equi pnent has been installed, and its stability is
bei ng evaluated with the ai mof connecting the designated
nmeritorious applications in the near future. (See attached di agram
" UAB Newbri dge ATM network’.)

4. UAB CAMPUS | NFRASTRUCTURE UPGRADES: The canpus connection to the
VBNS served as an inportant inpetus in developing a plan for a
canpus wi de network infrastructure upgrades. The requirements of
hi gh performance research applications, conbined with planning for
future client-server admnistrative applications, led to a plan for
upgradi ng the entire canpus network. The UAB canpus had al ready
invested in optic fiber connections to each building on canpus.
However, the state of wiring and use of electronic conponents

i nside each building varied fromexcellent (as in newy constructed
buil dings) to out of date "do it yourself’ jobs put into place by
net wor k pi oneers.

The university’'s Tel econmuni cati ons Services departnent took the

| ead in devel oping a plan for upgrading the entire canpus network,
I ncluding both wiring and el ectroni ¢ conponents. The upgrade pl an
I ncl udes:

-optic fibers for the vertical backbone of each building

-al l ocation of space in each building for conmunications closets,
and buil d-out of those closets

-category-5 or better wiring fromthe conmunications closet to the
deskt op

-upgradi ng connections fromthe backbone to each building; these
connections are currently 10MB connections, and will be upgraded to
100MB i n nost cases

-repl acing the current FDDI backbone with a gigabit ethernet
backbone

-inproving communi cati ons inside buildings by dividing ethernet
segnents with | arge nunbers of users into nmultiple, smaller
segment s

-introduci ng 10MB and 100MB swi t ched ethernet connection options

Thi s six-year plan has been revi ewed and adopted by the
institution, through the office of UAB' s President Anne Reynol ds,
and will be presented to the University of Al abama System Board of
Trustees for approval in early 1999. |In the interim upgrades to



several buildings are under way, using avail able funds.

The neritorious applications specified in the grant proposal have
been given priority in this planning process, and the buildings in
whi ch these applications are |ocated are at the top of the
renovation |list. The canpus plan includes integration of the ATM
networ k conponents funded by this proposal

5. UA CAMPUS | NFRASTRUCTURE UPGRADES: The University of Al abama had
originally proposed an ATM network for the canmpus backbone upgrade.
After a recent review of enmerging technol ogi es, The University of

Al abama has decided to change its canpus backbone to one that is
predom nately G gabit Ethernet based rather than ATM based. ATM
will still be provided to those areas where the technology is
beneficial or where the technology is required for ongoing
research. It is anticipated that video and voice applications wll
be maj or users of the ATM net worKk.

UA' s existing network infrastructure provides both 62.5/125 m cron
Mul ti-mnmode fiber and single node fiber to all academn c buil di ngs on
Canpus. The | ayout consists of fiber stars linked to a centra

fiber ring with some nesh |inks present across the central ring.
Current plans call for inplenenting |ayer 3 switches in each of the
star center buildings with neshed links to other [ayer 3 swtches.
Each switch will communicate with its peers with both G gabit

Et hernet and ATM running at OC-12 speeds (where required).
Connected to each switch via Ggabit Ethernet links will be 10/100
Mops switches to provide 10/100 Mops connectivity to each desktop.
In those instances where G gabit Ethernet can be utilized directly
by a nmachine, a direct link to the nearest layer 3 switch will be
provi ded. VLANs will also be supported as a nechanismto allow

wor kgroup attachnent where researchers are physically separated.

For those devices requiring native ATM connectivity, a small ATM
switch will be provided in the wiring closet with an ATM OC-3 |i nk
back to the nearest layer 3 switch. The proposed network design is
shown in the figure attached as a PDF file to this report.

It is anticipated that only native ATMtraffic will run over the
ATM portion of the network, and that the G gabit Ethernet network
will carry IP traffic. Hopefully, existing | PX and Appl eTal k
traffic that is carried over the current canpus backbone can be
dropped. If not, it will also be carried over the G gabit Ethernet
network. There is no intention of running MPOA or LANE over the ATM
network at this tinme.

Al t hough standard category 5, 4-pair, unshielded twi sted-pair is
run to nost of the neritorious researchers currently, sonme will
Undoubt edly need to be replaced due to faulty installation. In many
Cases, 66-block term nations will have to be replaced with 110-

bl ock terminations to neet the full category 5 specifications. In
at |least one building, category 3 wiring will have to be repl aced
with category 5 wiring. Although UA currently has no fiber to the
desktop installations, this technology may be utilized for some of
the researchers that require a full 1,000 Mops connection

By the end of the first year, UA is schedul ed to connect at |east
ten dedi cated vBNS researchers and to provide connectivity to three



Bui | di ngs on canpus. The University of Al abama plans to have
Physics, M NT, and Conputer Center connected by end of the year
The Engineering and Arts & Sciences networks will be connected by
end of February 1999. This will connect nore than ten dedicated
VBNS researchers before the end of the first year of our grant
period. The University of Alabanma is in the process of submtting
our budget change request to NSF for approval to purchase G gabit
Et hernet equi prent for the canmpus backbone. We will order the
equi pnent and start installation as soon as approval is granted.

6. UAB | NTERNET2 APPLI| CATI ONS WORKI NG GROUP: The Provost’s office
has approved formation of this working group; its purpose is to
informfaculty and students about UAB' s hi gh performance networking
capabilities and to facilitate access to these resources. The 12
Applications Wrking Goup is chaired by Joan Lorden, Associate

Provost for Research, and is staffed by Jill Genmm ||
Tel ecomruni cations Services and vBNS grant co-Pl. Additiona
wor ki ng group nmenmbers will include representatives from canpus

research advi sory bodi es and persons involved in nmeritorious
applications.

7. UAB H GH PERFORVANCE NETWORK NEEDS SURVEY: A survey to assess
canpus hi gh performance network requirenents was conducted; about
40 such projects were subnitted. Descriptions of these projects
may be found at http://ww. uab. edu/i nternet2/

8. RESEARCH PRQJECT: Stan McClellan submtted a proposal for
inclusion in Internet2 Differentiated Service Testbed (the

" Bone’ ) .

9. RESEARCH PROPCSAL: Jill Genmill, Stan McCellan, and David
Shealy subnmitted a NSF EPSCoR 'one-tinme grant’ proposal for a
state-wide I P video-nulticast testbed, in collaboration with

Al abama Research and Education Network, a state-w de research and
educati on Network, and the Intercanpus Interactive

Tel ecommuni cation System (11 TS), a state-w de vi deoconference

net wor k.

10. UA PRESENTATI ONS: The University of Al abanma has nmade severa
Internet2 presentations to faculty and student groups.
Specifically, presentations were given to the Faculty Senate
Steering Conmittee, Information Technol ogy Commttee, ACM | EEE
and The University of Al abama applications faculty. |ndividua
nmeetings with Education, Communication, Engineering, Continuing
Studies, Library and Social Wrk faculty have been held to discuss
their participation in Internet2. The University of Al abama has set
up di scussion groups for the admi nistrative, network, and
applications faculty and staff who participate in our Internet2
efforts.

Research Fi ndings: Presentations:

1. Planning and Living the Reality, Priscilla Hancock, EDUCOM
Ol ando, Cctober 15, 1998.



2. Internet2 : Inplications for and Applications in Hi gher
Education Jill Gemmill, Faculty Interest G oup on
Di stributed/ Online Learning, Cctober, 1998.

3. UAB Internet2 Update, Sheila Sanders and Jill Gemm ||, UAB
Presi dent’s Executive Council, Septenber, 15, 1998.

4. University Panel, David Shealy, Dynanics of the Networked
Acadeny, Sponsored by M ssissippi State University Infornmation
Technol ogi es Oversight Commttee, SURA, and UCAID, Starkville, M5,
Sept enber 9-11, 1998.

5. UAB Internet2 Activities, David Shealy and Jill Gemmill, UAB
Academ ¢ Prograns Council, Septenber 9, 1998.

6. Local Networks and M ddl eware (University Panel), Jill Gemml|
and Ci ndy Kirk, Networking Resources for Collaborative Research in
the Sout heast; sponsored by the American Association for the
Advancenent of Science, Southeastern Universities Research

Associ ation, and National Conputational Science Alliance, Atlanta
Ga June 3-5, 1998.

7. Internet2: Build it and they will cone, Priscilla Hancock, UA
President’s Executive Cabinet, April 21, 1998.

8. A Review of Internet2 Activities on the UA Canmpus and Beyond,
Davi d Brown, Association for Conputing Machi nery Student Chapter,
Tuscal oosa, April 8, 1998.

9. Distance Education in Al abama, Jill Genmill, SURA Advanced
Net wor ked Applications and Networ ked Video Wrkshop, RTP, NC, March
17, 1998.

10. Tel epath Paradi gm at UAB, Stan McClellan, SURA Advanced
Net wor ked Applications and Networ ked Video Wrkshop, RTP, NC, March
18, 1998.

11. Managi ng Diverse Networks - strategies, Peggy Davis (MCNC),
Hunt er Thonpson (UNC), Tom Cox (UNC-W I 1lington), Phil Ener (NCSU)
and David Shealy (UAB), SURA Advanced Networked Applications and
Net wor ked Vi deo Wor kshop, RTP, NC, March 18, 1998.

12. Internet2 : Wat is it and why does UAB need it? Jill Gemm ||
UAB | nformation Technol ogy Day, February, 1998.

Research Training: 1. Several of the faculty and staff have
attended each of the vBNS Techs and vBNS gi gaPOP operators
wor kshops sponsored by NLANR

2. Jill Gemmill attended the NLANR ' Coding for the Wde Area
Net wor k wor kshop

3. Several UAB faculty nenbers attended the June SURA/ EPSCoR/ AAAS
neeting to find collaborators at other institutions and to learn
nore about funding opportunities.



4. Stan McCellan hosted a semnar on 'Routing Technol ogy for the
Next Generation Internet’, Birm ngham AL, Aug. 24, 1998.
5. Participation in 3Conis Internet2 Partnership program

6. Participation in Torrent Networking Technol ogi es’ Internet2
Part ner shi p program

7. Participation in Starburst Technology' s Internet2 Partnership
program

8. Doug McLean and Cl ayton Bell attended a Newbri dge ATM Network
Trai ni ng cour se.

9. UAB Tel econmmuni cati ons Services sponsored a sem nar presented by
Rich Seifert on gigabit ethernet technology. M. Seifert also net

with researchers in the School of Engineering and Conputer Science

Departnment. M. Seifert is author of the book G GABI T ETHERNET.

10. Participation in the following Internet2 conferences and

wor kshops: SURA Advanced Networked Applications and Networked Vi deo
Workshops (March 16 — 20, 1998); Spring Meeting of the Internet2

Project (April 13- 16); First Internet2 Joint Applications /

Engineering QoS Workshop (May 20 — 22, 1998); AAAS/SURA/NCSA

Networking Resources for Collaborative Research in the Southeast

(June 2 — 4); and the Fall Meeting of the Internet2 Project

(September 26 —29).

10. UA's network technician attended CISCO training classes in
preparation for the network installation.

Educati on and CQutreach: The vBNS award to UAB-UA was announced in
university publications, in the local TV, newspapers, and on
several radio stations.

Book(s) or other one-time publication(s):
Y.L. Ling, "Performance analysis of telepathology in an ATM network” , bibl. University of Alabama at
Birmingham, (1998). Thesis

Jill Gemmill, "UAB Internet2 Web Site" , bibl. http://www.uab.edu/internet2/, (1998). Other

Other specific products:

Other products:

The University of Alabama has made presentations to NASA and Army
personnel in Huntsville in hopes of developing research grants with
these federal agencies. As a result of those meetings, The

University of Alabama has obtained and completed a planning
contract with the Army Missile Command (AMCOM) to obtain their
involvement in Internet2 research. All three University of Alabama
System universities were involved. The planning contract was
conducted July 1 — September 30, 1998 and brought in approximately
$95,000 to the universities. Results of this research project will

be distributed through AMCOM.

Contributions:
Contributions within Discipline: Within the discipline of computer science
and engineering, this project has so far focused on establishing connectivity
to high performance networks for research institutions within a state that is



geographically distant from such resources. The ATM conponents of the

UAB canpus network will be used to investigate QoS, traffic prioritization
and resulting inpact on network traffic. Results of this research will
contribute to the devel opment of new networki ng paradi gns and/ or
architectures.

This process of building, operating, and utilizing high perfornance
networ ks represents devel opnent of an inportant information science
and technol ogy infrastructure within Al abama

Contributions to Oher Disciplines: The availability of high performance
networ ks is changi ng how courses are being taught and how research is being
done in many fields on our canpuses, such as, biochenistry, physics,

mat eri al s science, nedicine, nursing, electrical & conputer engineering,
conmput er sci ence, biomedical engineering, astronony, and nusic. Higher
bandwi dt h networks enable real -tinme, renote control of nedical and scientific
i nstruments, graphic visualization of |arge data-set generated at

renote superconputer, |arge database analysis, and collaboration using
digital video. Miltimedia is now becom ng viable for use in web-assisted

i nstruction, collaborations, and conference attendance.

Contributions to Educati on and Hunan Resources: Wdespread interest in web-
assisted instruction/distance educati on was docunented through the High

Per f ormance Network Needs Assessnent Survey at UAB. As a result, a campus-
wi de group at UAB known as the Faculty Interest G oup on Distributed/ Online
Lear ni ng was organi zed, and nmeets nonthly to share experiences, |ocate
resources, and neet potential collaborators. Due to their interest, the
canpus library is hosting a WbCT server for all UAB schools for web-assisted
i nstruction.

Faculty and network staff from both canmpuses have received training in
new network technologies as a result of this grant award.

Contributions to Resources for Science and Technol ogy: The vBNS/Internet2
project will, in the near future, provide a fully integrated network/video
delivery systemfor the State of Al abama by conbining the A abanma Research
and Education Network (AREN) with the statew de Intercanpus Interactive

Tel econmuni cation System (11 TS) videoconferencing service. Integration of
these two highly successful existing tel ecomunication systens will produce a
singl e statew de network capabl e of handling contenporary inter-canpus
educational videoconferencing requirenments while allow ng for desktop video
delivery to be seam essly nerged with advanced research projects and

state-of-the-art multinedia "virtual classroons’. AREN and IITS already
share comon clients, custoners, and nenbers and their integration will be of
great benefit to researchers and educators at all levels of the educationa

spectrum while at the sane tine elininating the cost of redundant

comruni cations |inks. The proposed Asynchronous Transfer Mde (ATM
architecture provides a flexible, configurable foundation to support present
video and data requirenents as well as the advanced Quality of Service (QoS)
requirenents of future highly integrated nultinmedia applications.

The resulting network will be the crucial conmponent in a statew de test-bed
for the wide variety of research and distance |earning applications found at
participating research institutions. Wth the availability of a high speed
QS-aware network, multiple nodes of distributed collaboration becone

possi ble on a large scale, and the joint optimzation of cost/benefit

anal yses, effective content delivery, and availability of network services



spans into application, technical, and adm nistrative domains.

Contributions Beyond Science and Engi neering: Joan Lorden, Associate Provost
for Research, attended a state-wi de information technol ogy pl anni ng neeting
to comment upon a plan proposed by Al abama Departnment of Econonic and
Communty Affairs. Internet2 and hi gh performance connections for research and
education are included as a conponent of the state naster plan.

Special reporting requirements: None

Change in Objectives or Scope: None

Unobligated funds: less than 20 percent of current funds

Animal, human subjects, biohazards: None

Categoriesfor which nothing isreported:

Products: Journas
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