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Participants' Detail

Partner Organizations:
University of Alabamain Huntsville: Collaborative Research

University of Alabanma in Huntsville is a partner in establishing a

regi onal gigaPOP. This project was awarded suppl ementary funding from
EPSCoR, whi ch has been used to establish a high speed connection

bet ween UAB and UAH. (UAH is also a HPC awardee; we are working

toget her to obtain nmaxi mum benefit from our high performance
connections.)

Southeastern Universities Research Association: Facilities; Collaborative Research

SURA' s Sout hern Crossroads Initiative (SoX) provides us with a
connection to the vBNS and Abilene, as well as to other research
institutions in the SouthEast. SURA is also funding other activities
such as a video intiative, which will be beneficial to us in obtaining
maxi mum benefit from our use of the HPNs.

Alabama Supercomputer Authority: Collaborative Research

Al abama Super computer Authority is responsible for the Al abana
Research and Education Network (AREN) and is a partner with University



of Alabama in Huntsville HPC award. AREN staff have assisted UAB in
revi ewi ng equi pnent sel ections and configuration, and in di scussing
NOC services specifications.

University of Alabama Tuscaloosa: Collaborative Research

University of Alabama is a partner in devel oping the regional gi gaPOP
and is a subcontractor on this HPC grant.

ITC "DeltaCom: In-kind Support; Collaborative Research

Other collaborators:

1. Ron Hutchins, Director of Engineering, GCATT, Georgia Tech
Techni cal and administrative issues related to activitating our |ink
to vVBNS, Abilene, and the SURA Sout hern Cross Roads (SoX)

2. CGordon D. Wshon, Associate VP for Information Technol ogy, Georgia
Tech. Managenent, funding, policy issues related to starting an

I nternet2 gi gaPOP

3. ViDe Video Devel opnment initiative, LSVNP project

4. Sout heastern Universities Research Associ ati on (SURA)

Activities and findings:

Research Activities:

Summary:

Maj or activites during this phase of grant have been inplenmentation of
our hi gh performance network plans to upgrade canpus networks for
provi si on of advanced tel ecomruni cati ons services to desktop

| aboratory, and classroonms required by the meritorious research and
educational applications and to establish a regi onal aggregration
point for provision of |ow cost high performance connectivity to our
entire institutions. Both campuses (the University of Al abama at

Bi r mi ngham (UAB) and the University of Al abama (UA)) have OC3
connectivity to high performance national networks via SoX. CQur

regi onal aggregration point is known as the Gulf Central G gapop. See
http://ww. gul fcent ral gi gapop. net

SPECI FI C ACTI VI TI ES:

1. Held SURA-sponsored workshop ' Advanced Network Applications' at UAB
in Septenber 1999. This southeast region wide neeting was attended by
nore than 165 people. Conference proceedings:
http://ww. dpo. uab. edu/ sur a/

2. Both UA and UAB have sent representatives to Internet2 menber
conferences, VvBNS/Internet2/ NLANDR techni cal workshops, Southern Cross
Roads (SoX-our regional gigapop) and SURA neetings. These neetings
general |y concern advanced networking activities and applications. A
list of these nmeetings is given in Appendix A



3. Conduct ed wor kshop about use of VvBNS and hi gh perfornmance network
i ssues for the 7 superconmputer analysts assigned to research
uni versities Al abama by the Al abama Supercomputer Authority.

4. Held '"Introduction to Video Conferencing' workshop at UAB
denonstrating perfornance over vBNS network, in May 1999. Attended by
nore than 60 peopl e.

5. After attendi ng NLANR Network Measurenents Wrkshop at SDSC, June,
1999, UAB began extendi ng network perfornmance neasurenents from the
edge of the canpus (end of NLANR neasures) to researcher desktops.

Dat a- gat heri ng experinents have begun, and data analysis is in
progress and will be reported and published during the next project
year.

6. UAB has installed equipnent to report actual usage of high
performance network (by type of application, major user, etc). Data
is being gathered and reporting tools are being refined.

7. UAB submitted a proposal to ViDe LSVNP (large scal e video network
backbone project) and was selected to participate.

8. UAB CAMPUS | NFRASTRUCTURE UPGRADES: The canpus-wi de network
i nfrastructure upgrade that we reported | ast year was approved by the
system Board of Trustees. Wirk in many buil dings has already been
conpl eted, and renai ni ng buil di ngs have been schedul ed. (schedule is
on-line at http://ww. dpo. uab. edu/ net wor k/ COVM PDF) .

The upgrade plan incl udes:
-optic fiber vertical backbone for each building
-allocation of space in each building for conmmunications cl osets, and
bui | d-out of those closets
-category-5 or better wiring fromthe comuni cations closet to the
deskt op
- upgradi ng connections to the canmpus backbone from 10MB to gigabit for
each buil ding
-The FDDI backbone has been replaced with a gigabit ethernet backbone

-inmprovi ng comuni cations inside buildings by dividing ethernet
segnments with |arge nunbers of users into nmultiple, smaller segnents
-introducing 10MB and 100MB switched et hernet connection options

The neritorious applications specified in the grant proposal were
given priority in planning the upgrade. Specifically, 13 of the
neritorious applications were at UAB. O these, 2 investigators have
left the university, taking their projects with them 100MB
connections to the desktop have been established for seven of the
nmeritorious applications; a couple of investigators are in the process
of obtaining nore powerful conmputers that can take full advantage of
this connectivity. It has been extrenely difficult to conplete
upgrades for projects located in buildings managed by the hospita
network staff; they have not been very cooperative, nam ng network
standards and security as reasons for nmultiple delays. Finally, the
research ATM network has not yet received a native ATMIink to the
switch at the edge of the canpus.

9. UA CAMPUS | NFRASTRUCTURE UPGRADES:



The University of Al abanma had originally proposed an ATM networ k
for the canpus backbone upgrade. After a review of energing
t echnol ogi es, The University of Al abama has decided to change its
canmpus backbone to one that is based on G gabit Ethernet rather than
ATM This will allow for greater speeds to the desktop, will be nore
conpatible with the existing Ethernet topology and equi pnent, wll be
cheaper to inplenent, and will not require re-educati on of technical
and support personnel. In addition, a poll of canpus researchers
i ndi cated no desires for ATM connectivity.

The University of Al abama's existing network infrastructure
provi des both 62.5/125 micron multinode fiber and single node fiber to
all academ ¢ and adm ni strative buildings on canpus. |In addition, many
of the residence halls have the sanme fiber connectivity with the
remai ni ng residence halls scheduled to receive this connectivity soon.
The | ayout consists of fiber stars Iinked to a central fiber ring with
sonme nesh links present across the central ring.

The University has enbarked on a total replacenment of the existing
shared/switched 10 Mops Et hernet canpus network. A layer 3 switch will
be installed for each major division (e.g., Engineering, Arts &
Sciences). This switch will be connected to the canpus core
switch/router via a G gabit Ethernet link. Each divisional switch wll
al so have G gabit Ethernet links to wiring closet switches. These
wiring closet switches will provide sw tched 10/ 100 Mops Ethernet to
every desktop in the division. In those instances where G gabit
Et hernet can be effectively utilized directly by a machine, a direct
G gabit Ethernet link to the nearest layer 3 switch will be provided.
VLANs will al so be supported as a mechanismto all ow workgroup
attachment where researchers are physically separated fromtheir
col | eagues. The proposed network design is presented in general terns
inthe Figure 1 attached to this report.

It is anticipated that the G gabit Ethernet network will carry
only IP traffic. Hopefully, existing | PX and AppleTalk traffic that is
carried over the current canmpus backbone can be dropped. AppleTalk is
al nrost conpl etely gone now, and the inplenentation of Net\Ware V5 will
all ow the University to drop support for IPX traffic. Until these
protocols are dropped, they also will be carried over the G gabit
Et her net net wor k.

Al t hough standard category 5, 4-pair, unshielded twi sted-pair is
run to nost of the '"neritorious researchers' currently, some of the
wire will undoubtedly need to be replaced due to faulty installation.
In nany cases, 66-block term nations will have to be replaced with
110- bl ock patch panel termi nations to neet the full category 5
specifications. In at |east one building, category 3 wiring will have
to be replaced with category 5 wiring. Although The University of
Al abarma currently has no fiber to the desktop installations, this
technol ogy may be utilized for sonme of the researchers that require a
full 1,000 Mips connecti on.

Overall, the canpus has about 37.5%of the roons wired with
Category 3 (or below) wiring. This will all be replaced with dual
Category 5E wiring. Each wire will be certified as Category 5E
conpliant before it is put into production. Additionally, all Category
5wiring will be certified and noved fromthe existing 66-bl ock
term nations to 110-bl ock patch panel terminations. It is expected
that this rewiring effort will take a nunber of years to conplete. All
wiring and certification work is being done by the University of
Al abarma Departnent of Tel econmuni cati on.

As buildings are rewired to conformto Category 5 or 5E



specifications, the active networking equipnent, typically shared 10
Mops Et hernet hubs, will also be replaced with 10/100 Mops switches as
descri bed above. The total cost of the wiring effort plus the cost of
electronics is in excess of $6.5 mllion. In addition, the annual cost
of mai ntenance contracts on the new networking equi pnent will exceed
$440, 000 per year.

The new central core for the canpus network upgrade has been
installed and is active. This involves a G sco 8510 ATM switch and a
Cisco 7507 router for ATM OC3 connectivity to the Gulf Central G gaPoP
(GCG, and then on to SoX, and Abilene. It also includes a new C sco
7513 border router that handles the University's access to al
of f-canmpus networks: the comodity Internet, the C sco 8510 for
Internet2 access, and the Al abana Research and Educati on network
(AREN). The new core equi pnent al so includes the canmpus central
switch, a Cisco 6509 with full routing capability.

Addi tional equipnent installed at the core to support research on
canpus includes a RadVision H 323 video Miultipoint Control Unit (MCU)
and a ViewStation H 320/ H. 323 video gateway. The University of Al abama
participates in a statew de H 320 vi deoconferenci ng system naned t he
I ntercanmpus Interactive Tel ecommunication System (11 TS). The IITS
began in 1991 as an effort to use energing tel ecommuni cations
technol ogy to share Al abama's instructional resources. Starting as a
University of Al abama Systeminitiative with a site at each of the
three main campuses, the Il TS has grown to becone Al abama's
interactive video network with nore than thirty sites. The IITS is a
m xture of universities, comunity colleges, area high schools, and
ot her agencies, such as the Bevill Research Center and the Bi rm ngham
Jefferson Civic Center. Recently, the Al abama State Departnent of
Educati on and Warner Brothers Studios have becone full partners in
this exciting venture. Use of the MCU and the H 320/ H. 323 video
gateway will enable researchers to easily participate in conferences
with their coll eagues who only have access to the H 320 based
vi deoconf erenci ng system

Currently personnel in the Seebeck Conputer Center, where the core
of the canpus network is housed, have sw tched 10/100 Mops Et her net
connections to their desktops provided by a C sco 6500 switch that
utilizes a G gabit Ethernet |link back to the canpus core
switch/router. This equi prent provides the network support staff with
the connectivity they require to manage the canmpus network. In
addi ti on, personnel assigned to the Help Desk and the Faculty Resource
Center, which is responsible for aiding faculty with projects dealing
wi th computer technol ogy, all benefit fromthe sw tched 10/ 100 Mops
connections. And, this connectivity allows these groups to denonstrate
and assist faculty with projects requiring high speed networking.

The entire College of Community Health Sciences has recently been
provi ded swi tched 10/ 100 Moips Et hernet connectivity to every desktop
with a Ggabit Ethernet Iink back to the canpus core switch/router
This provides the prom sed connectivity to the University's
"meritorious researchers' in that area. The first applications in this
area that will really take advantage of this high speed connectivity
will involve H 323 video for things such as distance education
participation in medical procedures perfornmed at renote |ocations, and
deskt op vi deoconf erenci ng.

Swi tched 10/ 100 Et hernet connections are being installed in the
Department of Astronony, the Materials Information Technol ogy Center
(M NT), and the Department of Aerospace Engi neering. Al equi pnent
necessary to provide this connectivity is on-site. Al necessary fiber



links are ready for use. Copper wiring replacenent is currently being
finished. It is expected that all of areas will have full sw tched
10/ 100 Et hernet connectivity to the desktop before the niddle of
April, 2000. In each case a Ggabit Ethernet link is being provided
fromthe canpus core switch/router to the core of the division's
network. Then, a G gabit Ethernet Iink is being provided fromthe
division's core to the individual departnments where the 'neritorious
researchers' are located. All connections within the affected
departments are being upgraded to switched 10/ 100 Mops Ethernet. Thus,
not only the "nmeritorious researchers,' but also all other faculty in
their departments benefit fromour efforts. Additionally, due to the
G gabit Ethernet |inks fromthe division core equi pnent back to the
canpus core equipnent, all faculty in the affected divisions wll
derive the benefit of this high bandwidth link. Initial applications
appear to be distance learning, renote instrunmentation, and
col l aboration with coll eagues at various Federal |aboratories and
ot her universities.

Researchers in these areas have already benefited fromthe
University's high speed Internet2 Iink through the GCG SoX, and
Abi | ene. An astrononer recently indicated that he was able to
successfully collaborate with sonme coll eagues at Kitt Peak with
excellent results. Quoting Dr. WIlliam C. Keel, Professor of
Ast ronony:

"I just had a chance to use our new and vastly inproved Internet
connection for one of the applications that went into the original
proposal . Over the weekend | was working with sone coll aborators at
the tel escope on Kitt Peak, near Tucson, The detector was a CCD array
of 8192x8192 16-bit pixels, 135 Mytes every tinme the shutter opens.
To general astonishnent, | could keep up with the data for 10-m nute
exposures. Quite reliably (within a few percent fromFriday night to
this nmorning), it took 13 minutes per file to pull these over. As far
as | can tell, this is about the raw speed of the link fromthe

nmount ai nt op to Tucson, at which point my guess is that it junps on |2
fromthat 'other' U of Ato here.'

And, this result is before he has actually been sw tched 10/100
connectivity to his desktop. Hi s path to Kitt Peak currently starts at
his desktop with a 10 Mops Ethernet connection to an Ethernet hub.
This hub then has a 10 Mips link to a second 10 Mops Ethernet hub in
his building. That hub is then connected to the School of Arts and

Sci ences' Cisco 5500 via a 10 Mops connection. The Cisco 5500 is then
connected to a Cisco 4700 router at the Conmputer Center via a 100 Mps
link. The Cisco 4700 is then connected to a Cisco 2948G via a 10 Mops
link. The Cisco 2948G then has a G gabit Ethernet link to the campus
core switch. The traffic next traverses a G gabit Ethernet link to the
University's border router (a Cisco 7513). Fromthere, a G gabit

Et hernet link is provided to the Cisco 8510 ATM switch which then
connects to the ATMOC3 link to the GCG Fromthe GCG the traffic
follows a 2*OC3 link to SoX then hops on an OCl2 link to Abilene. As
you can see, there are several 10 Mips links that this researcher's
traffic nust traverse to get fromhis desktop to the canpus core

swi tch/router.

By nmid-April, the above path will be shortened to | ook like the
foll owi ng: The connection at the desktop will be a switched 10/ 100
Mops Et hernet connection to a C sco 2948G switch. This switch will
then be linked to the School of Arts and Sciences' Ci sco 5500 via a



G gabit Ethernet connection. The Cisco 5500 will then be connected to
the canpus core switch via a Ggabit Ethernet |link. The traffic next
will traverse an existing G gabit Ethernet link to the University's
border router (a Cisco 7513). Fromthere, a G gabit Ethernet link is
provided to the Cisco 8510 ATM switch which then connects to the

ATM CC3 link to the GCCG Fromthe GCG the traffic follows a 2*0C3
link to SoX then hops on an OCl12 link to Abilene. This shortened path
will result in even better performance to the researcher's desktop
Sim | ar changes will be made for the researchers in MNT and Aerospace
Engi neering by md-April, 2000.

This will conpete the high speed networking activities promsed in
The University of Alabama's Internet2 grant. But, the project to
upgrade network connections will not stop at this point. The
University of Al abama fully intends to continue this project until al
faculty, staff, and student connections on canpus have sw tched 10/ 100
Mops Et hernet connections to their desktops with G gabit Ethernet
links fromthe switches back to the canpus core switch/router

There are several additional networking activities proceeding on
The University of Al abama canmpus in addition to a conplete
re-engi neering of the canpus network infrastructure. Al residence
hal | s on canpus are receiving 10 Mops Et hernet connections in each
room One connection is being provided for each resident. These 10
Mops connections are tied into shared 10 Mips hubs (some sal vaged from
t he canpus upgrade to switched 10/100 connectivity), which are in turn
connected to 10 Mops switches in each residence hall. These switches
have 100 Mops uplinks to a central Cisco 2948G switch in the Seebeck
Conmput er Center.

In addition to the ResNet project, H 323 videoconferencing is
being inplemented. Current activities in this area include an
eval uation of various products available for desktop use and others
suitable for small group videoconferencing. The addition of the
RadVi si on MCU and the Vi deoServer H. 320/ H. 323 gat eway expands the use
of this resource to include nulti-point conferencing as well as
interactivity with the existing state-wide H 320 I TS network
menti oned above. It is anticipated that an H 323 capabl e vi deo archive
server, such as the Cisco |P/TV product, wi |l purchased soon.

Anot her area of active interest is with wireless networking. There
are presently no inplenentations of this technol ogy on canpus. The
University of Al abama is scheduled to receive denonstration equi pnent
fromAironet before the first of May, 2000. This equipnment will be
tested for use in several areas including (1) providing Ethernet
access for devices on the shop floor in a new center specializing in
devel opi ng new, nore efficient manufacturing techniques, (2) providing
Et hernet access to students in classroons, (3) providing Ethernet
access to facilities such as the canpus track stadium baseball field,
and softball field, (4) providing Ethernet access to the University
ol f Course, a facility about 5 mles fromcanpus, and (5) providing
access within old, small residence halls that will be hard to wire for
conventional Ethernet connectivity.

10. The University of Al abanma joined the Abilene network in Decenber,
1998. the connection was activated through SoX in July, 1999. The

Uni versity of Al abama was joined by two other SoX menbers, the
University of Georgia and the University of Alabama in Huntsville, to
make t his possible, Each contributed their Internet2 connectivity
funding to provide an Abilene OC 3 connection to SoX at Georgia Tech
in Atlanta.



11. UAB | NTERNET2 APPLI CATI ONS WORKI NG GROUP: The Provost's office has
approved formation of this working group; its purpose is to inform
faculty and students about UAB' s hi gh performance networking
capabilities and to facilitate access to these resources. The |2
Applications Wrking Group is chaired by Joan Lorden, Associate

Provost for Research, and is staffed by Jill Gemmill,
Tel econmuni cati ons Services and vBNS grant co-Pl. Additional working
group nmenbers will include representatives from canmpus research

advi sory bodi es and persons involved in nmeritorious applications.

12. RESEARCH PRQJECT: Several research projects related to 'next
generation' networks and applications are ongoing at UAB. Mbst of
t hese opportunities have been primarily focussed on industri al
contracts, but have al so been cross-leveraged with NSF REU

suppl emental funding for the existing vBNS award.

These projects include:

(a)' ATM Qual ity of Service Evaluation in the Presence of Extrene
Oversubscription', S.McCellan (Pl), Network Equi pmrent Technol ogi es,
(b)" Anal ysis of Internet2 DiffServ Architecture', S.MCellan (Pl),
Bel | south Tel ecormuni cations | nc.

(c)'Issues and Techni ques in Network-Based Distributed Healthcare', D
Conner (Pl), S.Mdellan (co-Pl), Advanced Technol ogy Institute.

(d)' Voi ce over IP Environnent for Research', S.McClellan (Pl), C sco
Syst ens.

Under graduat e students in the UAB School of Engineering have been
actively involved in all of these projects, and have
publ i shed/ presented research results in several foruns.

13. RESEARCH FUNDI NG SCLI Cl TATI ONS:

(a) Pre-Proposal: 'ITR/ SSI+HCl: An Oder of Magniture |ncrease of Usage
Effici ency for SER- CAT Synchrotron Beamnlines at APS through

Aut omati on, Renbte Control, and Tine-Sharing,' David L. Shealy (Pl),
Bi - Cheng (B.C.) Wang (co-Pl), University of Georgia and SouthEast
Regi onal Col | aborative Access Team (SER- CAT) Consortium M chael C
Wight (co-Pl), Oak Ridge National Laboratory, Robert M Sweet,

Br ookhaven Nati onal Laboratory.

(b) MRl Proposal : ' Al abana Sof tware Engi neeri ng and Networks Research
Laboratory,' Stan A. McClellan (PI), Murat M Tanik (co-Pl), David L.
Shealy (co-Pl).

(c) NSF/ITR Proposal: 'Renote Eval uati on and Managenent of
Transportation Structures', S.Chen (Pl), S. MOellan (co-Pl).

(d) UTCA Proposal: 'Bridge Safety through Renbte Sensing and
Distributed Networking', S.MCellan (PlI), S. Chen (co-Pl), M Tanik
(co-PIP).

(e) Cisco Proposal: 'Voice over |IP Environnent for Research', S.
McClellan (PI).
(f) Bellsouth Proposal: 'Analysis of Internet2 Diffserv Architecture',

S. MCdellan (Pl).
(g) NET Proposal: 'ATM Quality of Service Evaluation in the Presence
of Extreme Oversubscription', S.MCellan (Pl).



Activities and findings:

Resear ch Fi ndi ngs:

1. '"Alabama's Internet2 and Advanced Networking |Infrastructure' Dave
Cordes, UA; David Shealy, UAB; Sara G aves, UAH, David McGrt,
| TC"Del tacom Al abama EPSCoR Conf erence, Feb, 1999.

2. 'Standards Based Delivery of IP Milticast to the Desktop : A
Progress Report' Jill Genmmill, Southeastern Universities Research
Associ ati on (SURA) Networked Vi deo Wrkshop (March 3-4, 1999)

3. "Applications over Differentiated Services in the Next Generation
Internet', S.McClellan, MStricklen, B.Cumings, Bell South
Tel econmuni cati ons | nnovati ons Showcase, Oct. 1999.

4, 'Quality of Service', S.Mdellan, SURA Wrkshop on Advanced
Applications, Sept. 1999.

5. 'Denmonstration of QS Technol ogies: ATM Diffserv, 802.1p/q,
et.al.', S Mmdellan, M Stricklen, B.CUmm ngs, S.Chataut, SURA
Wor kshop on Advanced Applications, Sept. 1999.

6. 'Inmportance of Cinical Trials in Network-Based Medicine',
S.Mcd el lan, SURA Wor kshop on Advanced Applications, Sept. 1999.

7. 'Internet2: The Al abama Connection', S.MCellan, |EEE Region 3
CGeneral Meeting, Birnm ngham AL, Feb. 1999.

8. Alabama's Internet2 and Advanced Networking Infrastructure
Initiative. Al abanma State EPSCoR Conference, Auburn, Al abana. Spring
1999.

9. Alabama's Internet2 and Advanced Networking Infrastructure
Initiative. The University of Al abama Board of Trustees, Spring 1999.

10. Poster session presentation on Al abama's Internet2 Project. 1999
Nat i onal EPSCoR Conference, Perdido beach, Al abanma, Fall 1999.

11. Internet2: Status of the @ulf Central G gaPoP and Networking at

EPSCoR School s. Al abana State EPSCoR Conference, Montgonery, Al abana,
Spring 2000.

Resear ch Trai ni ng:

1. Technical staff have continued to attend NLANR/ vBNS j oi nt
engi neeri ng workshops. (both physical and virtual attendance)

2. Representatives from UAB attended the NLANR Network Performance



Measur enments conference in June 1999

3. Organi zed the SURA Advanced Network Applications Wrkshop in
Sept ember, 1999

4. Through the ViDe LSVNP project, we will receive technical training
and support in nanagi ng videoconferencing sessions and equi pnent

5. The University of Al abama's chief network technician has attended
several Cisco training sessions dealing with router configuration and
troubl eshooting. Since all of the router and switch equi pment utilized
in the University's new network infrastructure will be Cisco

equi prent, this training has been, and will continue to be, very
benefici al .

Educati on and CQutreach:

Jill Gemmill:
(a)lnvited speaker at NIH General Cinical Research Centers neeting,
March 2000

(b)'Internet2: What is it? Wiy would you use it? How would you use
it?', UAB Information Technol ogy Day (May 6, 1999)

(c)' Report fromthe SURA Advanced Network Applications Wrkshop', U S.
Nati onal Conmittee for the International Union of Biochenistry and
Mol ecul ar Bi ol ogy (Septenber 23, 1999)

Stan A. Mcdellan

(a) Invited participant in AAAS National Wrkshop on Devel opi ng

CGui dance for NSF Advnaced Networking Infrastructure Support post-vBNS
Era (2000-2005), February 22-23, 1999.

(b) Reviewer for |EEE Trans. Speech/Audi o Processing, Trans.
Educati on, Trans. Info. Tech. in Bionedicine.

(c) Presented 'Internet2: The Al abama Connection', |EEE Region 3
CGeneral Meeting, Birnmngham AL, Feb. 1999.

(d) Mentor & Advisor, NASA/ SHARP student, 1999.

(e) CGuest Editor, Journal of SystemIntegration: Special |ssue on
Tel emedi ci ne, 1999- 2000.

(f) CGuest Lecturer, 'Infornmation Technol ogy, the Next GCeneration
Internet, and Medicine', UAB School of Health Rel ated Professions,
Cct. 1999.

(g) Invited Seminar, 'Diagnostic-Quality Network Video with MPER',
UAB Pedi atric Cardiol ogy, Cct.1999.

David L Shealy:

(a)lnvited participant in AAAS National Wrkshop on Devel opi ng

CGui dance for NSF Advnhaced Networking Infrastructure Support post-vBNS
Era (2000-2005), February 22-23, 1999.

(b)Presentation at Virtual Laboratories Wrkshop, Research Triangle
Park, NC, April 15, 1999.

(c)Represented UAB at SURA CI O Meeting, Atlanta, GA, April 13, 1999.



(d) Revi ewer for NSF I MR proposals and professional journals (Optics &
Lasers in Engineering, Optics Letters, Applied Optics,

Journal Publications:

M.Stricklen, B.Cummings, S.McCléllan, "Linux and the Next Generation Internet: a Diffserv Testbed”,
Linux Journal, val. , (2000), p. . Accepted

Y.L. Liang, S. McClellan, K. Burst, "Issues and techniques in network-based distributed healthcare:
Quality of service and bandwidth", Proc. Fourth World Conf. on Integrated Design & Process
Technology, val. , (1999), p. ??. Published

S. McClédlan, G. Grimes, K. Burst, "Issues and techniques in network-based distributed healthcare:
Advanced network technology", Proc. Fourth World Conf. on Integrated Design & Process
Technology, val. , (1999), p. ??. Published

S.Chataut, SMcClélan, J.Gemmill, D.Shealy, "Tools for application performance management”, Proc.
Integrated Design & Process Technology, voal. , (2000), p. . Accepted

Book(s) of other one-time publications(s):

Y.L. Ling, "Performance Analysis of Telepathology in an ATM Network™ , bibl. University of Alabama
at Birmingham, (1998). Thesis Published

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

S.McCléellan, "Applications over Differentiated Services in the Next Generation Internet” , bibl.
Bellsouth Science & Technology Innovations Showcase, (1999). Conference Published

S.McCléellan, "Quality of Service & Telemedicine" , bibl. SURA Workshop on Advanced Applications,
(1999). Conference Published

S.McClélan, M.Stricklen, B.Cummings, S.Chataut, "Demonstration of QOS Technologies: ATM,
Diffserv, 802.1p/q, et.al.” , bibl. SURA Workshop on Advanced Applications, (1999). Conference
Demonstration Published

I nternet Dissemination:

http://www.uab.edu/internet2/nsf_vbns _award.html
http://www.uab.edu/internet2/research_applications.html
http://www.uab.edu/internet2/uab_survey.html

This site summari zes UAB"s activities in inplementing this award. The
nmeritorious research applications and other applications requiring
hi gh perfornmance network connections are described at this |ocation.



Future publications and research findings will al so be posted

Other Specific Products:

Funded Research Grant

The University of Al abama has nade presentations to NASA and Arny
personnel in Huntsville in hopes of devel oping research grants with
these federal agencies. As a result of those neetings, The University
of Al abarma has obtai ned and conpleted a planning contract with the
Army Mssile Command (AMCOM) to obtain their involvenment in Internet2
research. All three University of Al abama System universities were

i nvol ved. The planni ng contract was conducted July 1 — Septenber 30,
1998 and brought in approxi mtely $95,000 to the universities.
Results of this research project will be distributed through AMCOM

Contributions:

Contributionswithin Discipline:

Wthin the discipline of conputer science and engi neering, this

proj ect 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 QS, traffic
prioritization, and resulting inpact on network traffic. Results of
this research will contribute to the devel opnent of new networ ki ng

par adi gns and/ or architectures.

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

Contributionsto Other Disciplines:

The availability of high performance networks i s changi ng how courses
are being taught and how research is being done in nany fields on our
canpuses, such as, biochenistry, physics, materials science, nedicine,
nursing, electrical & conmputer engineering, conputer science,
bi omedi cal engi neering, astronony, and nusic. Higher bandw dth
net wor ks enable real-tine, remote control of medical and scientific
i nstrunents, graphic visualisation of |arge dataset generated at
renot e superconputer, |arge database analysis, and collaboration using
digital video. Miltinmedia is now becom ng viable for use in
web-assi sted instruction, collaborations, and conference attendance.

After UA connectivity to Internet2 Iink through the GCG SoX, and
Abi | ene, an astrononer recently indicated that he was able to
successfully collaborate with sone coll eagues at Kitt Peak with

excel lent results. Quoting Dr. WIliam C. Keel, Professor of Astronomny
at the University of Al abanm:

"I just had a chance to use our new and vastly inproved Internet



connection for one of the applications that went into the origina
proposal . Over the weekend | was working with sone coll aborators at
the tel escope on Kitt Peak, near Tucson, The detector was a CCD array
of 8192x8192 16-bit pixels, 135 Myytes every tinme the shutter opens.
To general astonishnent, | could keep up with the data for 10-m nute
exposures. Quite reliably (within a few percent fromFriday night to
this morning), it took 13 mnutes per file to pull these over. As far
as | can tell, this is about the raw speed of the link fromthe
nmount ai nt op to Tucson, at which point my guess is that it junps on |2
fromthat 'other' U of Ato here.'

Contributionsto Education and Human Resour ces:

W despread interest in web-assisted instruction/distance educati on was
docunent ed t hrough the Hi gh Performance Network Needs Assessnent
Survey at UAB. As a result, a canpus-w de group at UAB known as the
Faculty Interest Group on Distributed/ Online Learning was organized
and neets nonthly to share experiences, |ocate resources, and neet
potential collaborators. Due to their interest, the campus library is
hosting a WbCT server for all UAB schools for web-assisted
i nstruction.

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

UAB Professor Stan McClellan has directed network research projects of
two under graduate engi neering students during the sumer 1999 with NSF
REU support from ANI R

Contributionsto Resourcesfor Science and Technology:

The vBNS/Internet2 project will, in the near future, provide a fully
i ntegrated network/video delivery systemfor the State of Al abama by
conbi ni ng the Al abama Research and Education Network (AREN) with the
statew de Intercanpus Interactive Tel ecommuni cation System (I11TS)

vi deoconferencing service. Integration of these two highly
successf ul

exi sting tel econmuni cation systems will produce a single statew de
net wor k capabl e of handling contenporary inter-canpus educationa

vi deoconferencing requirenments while allow ng for desktop video
delivery to be seam essly nmerged wi th advanced research projects and
state-of-the-art multinedia 'virtual classroons'. AREN and IITS

al ready share common clients, custoners, and nenbers and their
integration will be of great benefit to researchers and educators at
all levels of the educational spectrum while

at the sane tine elininating the cost of redundant conmmuni cations

i nks. The proposed Asynchronous Transfer Mdde (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 di stance | earning
applications found at participating research institutions. Wth the
availability of a high speed QoS-aware network, multiple nodes of



di stributed col |l aboration becone possible 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 administrative domains.

Contributions Beyond Science and Engineering:

Joan Lorden, Associate Provost for Research, attended a state-w de

i nformati on technol ogy planning nmeeting to comment upon a pl an
proposed by Al abama Departnent 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 Requirementsfor Annual Project Report:

Unobligated funds: less than 20 percent of current funds

Categoriesfor which nothing isreported:
Special Reporting Requirements
Animal, Human Subjects, Biohazards

Return
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We welcome comments on this system

Other Project Participants

McClelan A Stan : CoPrincipal Investigator

Hasworked for morethan 160 hours: Yes

Contribution to project : Assistant Professor, Electrical and Computer Engineering, Center for
Telecommunications Education and Research, University of Alabamaat Birmingham (UAB). Work
with the University of Alabama System campuses to develop regional aggregration point (gigaPOP)
within Alabama.

Gemmill Jill : CoPrincipal Investigator

Hasworked for morethan 160 hours: Yes

Contribution to project : Internet2 Applications Lead, University of Alabama at Birmingham
(UAB). Formed UAB Internet2 Applications Working Group. Work with the University of Alabama



Investigator on grant to obtain matching funds for this proposal and project manager for the
resulting McCallum Building infrastructure upgrade. Southern Crossroads (SoX) advisory board
member. Senior Network Applications Specialist, UAB Telecommunications Services.

Hancock A Priscilla: CoPrincipal Investigator

Hasworked for morethan 160 hours: Yes

Contribution to project : Associate Vice President for Information Services, University of
Alabama.

lannuzzi W Joyce : Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Information Systems Manager |1, Data Communications/Network
Support, University of Alabama at Birmingham (UAB). Member of the Network Engineering
Committee and has primary responsibility for upgrade of the UAB campus network to provide UAB
faculty, staff, and students the advanced tel ecommunication services needed to achieve their
teaching, research, and service objectives.

SandersM Sheila : Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Director, Telecommunications Services. Worked with University of
Alabama System campus representatives to develop a Request for Proposal from vendors, and then,
along-term contract with ITC Deltacom for high performance networking connectivity between
campuses and to VBNS, SURA SoX, and Internet2.

Brown David : Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Professor and Director Computing and Information Division Engineering
Research Laboratory, University of Alabama.

Cordes David : Senior personnel

Hasworked for morethan 160 hours: No

Contribution to project : Professor and Head, Department of Computer Sciences, University of
Alabama.

Szygenda A Stephen : Senior personnel

Hasworked for morethan 160 hours: No

Contribution to project : Dean, UAB School of Engineering. Chaired the UAB Network
Engineering Committee which interviewed campus wide faculty with meritorious research
applications associated with the NSF vBNS grant and determined technical requirements of
advanced telecommunication services necessary to satisfy applications requirement. Recommended
plans for deployment of high performance network services at UAB.



Panion Henry : Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Lead investigator from the UAB Department of Music using high
performance networks in their Music Technology Program which is devel oping a concentration in
music emphasizing concepts and techniques for MIDI (Musical Instruments Digital Interface)
sequencing and scoring, analog and digital multi-track recoring, synthesis, sampling, and
multimedia production.

Carson Mike: Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Research Scientist, Center for Macromolecular Crystallography UAB;
use of high performance network for distributed crystallography research

Twieg B Donald : Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Associate Professor, Departments of Biomedical Engineering and
Medicine

Hyatt M Raobert : Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Associate Professor, Computer & Information Sciences; use of high
performance network for distributed parallel processing

Johnson H Walter : Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Jr. Associate Professor Pediatrics, M.D. evaluation of high throughput
ethernet technology for remote pediatric echocardiogram diagnoses.

Pollard E Andrew : Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Associate Professor Biomedical Engineering. High speed access to
remote super computer for calculation of 3D model of heart electrical rhythms.

Mitchell Maurice: Senior personnel

Hasworked for morethan 160 hours: Yes

Contribution to project : Maurice Mitchell assisted the Pl and Co-Pl in their decision making by
participating in regular planning and implementation activities. He also represented the project at
regional and national high performance network meetings to gather and share information.

Manderson B Landis: Technician, programmer



Contribution to project : Software & Network Specialist Leader,UAB Communications Servies.
Worked with technicans at Georgia Tech, Cisco, and telecommunication vendors (MCI and ITC
Deltacom) to bring up the UAB link to vBNS in 3 months. Attended vBNS Techs meetingsin San
Diego, Jan 28-29, 98, and in Pittsburg, June 1-2, 98, and the Internet2 QoS Workshop in Santa
Clara, May 21-22, 98.

White Craig : Technician, programmer

Hasworked for morethan 160 hours: Yes

Contribution to project : Network specialist, Seebeck Computer Center, The University of
Alabama.

Watters John : Technician, programmer
Hasworked for morethan 160 hours: Yes
Contribution to project : Seebeck Computer Center, The University of Alabama.

McL ean Doug : Technician, programmer
Hasworked for morethan 160 hours: Yes
Contribution to project : Network staff, Telecommunications Services, UAB.

Bell Clayton : Technician, programmer
Hasworked for morethan 160 hours: Yes
Contribution to project : Network Staff, Telecommunications Services, UAB.

Merritt Shane: Technician, programmer

Hasworked for morethan 160 hours: No

Contribution to project : Shane Merritt was integral in the implementation of the UA inteface to
the high performance network, assisting John Watters in matters of design, configuration and
testing.

Return

Appendix A: List of Meetings Attended

Internet2 Member Meetings:
First General Meeting, 22 January 1997, San Francisco, CA

Internet2 Spring Members Meeting & Applications Demonstrations, April
14-16, 1998 Washington, DC

Internet2 Project Meeting and Applications Demonstrations, September
26-29, 1998 San Francisco, CA



Spring 1999 Internet2 Member Meeting and Applications Demonstrations,
April 28, 1999, Renaissance Hotel, Washington, DC

Fall 1999 Internet2 Members Meeting, October 11-13, 1999, Seattle, WA

vBNS Technical Workshops:
First vBNS Techs Meeting, January 28-29, 1998, San Diego, CA
Second vVBNS Techs Meeting, June 1-2, 1998, Pittsburgh, PA

NLANR/Internet2 Technical Workshops:

First Joint NLANR/Internet2 Techs Workshop, November 1-4, 1998,
Pittsburgh, PA

Second Joint NLANR/Internet2 Techs Workshop, March 7-10, 1999, New
Mexico State University, Las Cruces, NM

Third NLANR/Internet2 Joint Techs Workshop, June 6-9, 1999, Pittsburgh,
PA

Fourth NLANR/Internet2 Techs Workshop, December 5-8, 1999, Florida
International University, Miami, FL

SURA Meetings:

SURA/Jefferson Lab IT2 WORKSHOP, July 29, 1999, WASHINGTON,
DC

SURA Advanced Network Applications Workshop, September 7-9, 1999,
Birmingham, AL

SURA CIO Council, July 13, 1999, Atlanta, GA.
SURA CIO Council, September 20-22, 1999, Washington, DC
SURA CIO Council, January 5, 2000, Atlanta, GA

SoX Meetings:
Technical Meeting. March 18, 1999, Washington, DC
Technical Meeting. January 10, 2000, Atlanta, GA

Other Related Meetings:
EDUCOM 98, October, 1998, Orlando, FL
EPSCoR, May 27, 1999, Birmingham, AL
NET@EDU PKI Workshop, August 11-13, 1999, Snowmass, CO



EDUCAUSE 99, October 26-29, 1999, Long Beach, CA
NET@EDU, February 6-8, 2000, Tempe, AZ
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