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CSHCN Gollaborates with Hughes to Win
1994 UMCP Invention of the Year

Andl the awan poes in ..

CHHCN team members for A System
for Hybrid Metwork Data Communica-

tioms Terrninal Liskng r‘l.-:..'||1||-||_'|ri|_ TCFAIP

tir Support Internet Applications.”

The award was presented April 20 at a
ceremany hosted by the University of
Maryland’s Office of Technology Liaisen.

Flctiene] ad Ehe ovenk are (mong, from
left) D, fobin Baras, CSHCN Director:

Dhnszlas Dhilllem, Hughes Metwork Systems

Adwisory Engiveer; De Anthopy
|:|.'\l|1!'|."'|.'|1.-\.|-c'\1. CRHC™ Eaen |'h. b and
electrical engincering profe s Marin
Suphasindbu, CSHCN undergraduate
sbusdient; (hack, from kel Vivek Arorn,
graduate student; Daniel Friedman,
gracuiake skisdent: Thnothy Kirkwood,

LCSHO™ Assistant Directar for Commamer-
clalization; Brian Johnsen, praduate
student; and Aaron Falk, foemer graduate
stupdeni,

The winning invention is istured in the
article on page 1

GCSHCGN Develops Prototype Hybrid
Network Testhed Using AGTS and T1 VSAT

Thi CERIN in collsborasies with Comsal labs
il D¢ Daivergaly of Calorads = conSecimg
B BamaE ol exgarimenls in hy@rid pelworkag
1ha] obiird Ek# on-bomsd processisy iechanlo-
gex ol The HKEL Révanced Commpwieatiens
Technobegy Sabedlile {RCTSH

B et ix pemiEeivs are q.lq_",i'_"ﬂl.'q_l ber best
advanced conoepls that will |'||'r||l||
oommercial use of such hybrid networks.
ALTS was Lbmc e ||:.- M ASA N :'\'-|_l|_1|-_-:|1:-
ber 1905 I8 is an ex penmiial geestation-
ary sabellite; the first non-defense satedlite
I b con-lwoursd PrROCERS A |,~.||_'|il s,

Earlier comimwercial satellibes served as
signal relay stations, simply reflecting
Back b thie Earth the communicabons
:-I|.II|I.1:|-' poanded al e, pocording b D
Anthaory Ephremides, CSHCM facilty
mernier and electrical engineering
_";"I'I'Irl.'\-ﬁl o, w had (8 gldr |_'\-q,'|'i;|||_l| e CSHOCT
ACTS experiments. Howeser, ACTS is
capable of performing on-board process
Ing, such as Bpdwidih assignaent on
demand and remodulating and resenond
ing, sigrals. 12 switchable spot beams
corceTitrale power b e |.|I|l.|'|:.. ariall
areas on the Earth, and thus achieve
Pandwidih and e pHficienovy om a
demand hasis

s et py. 4
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CSHCN Advisory
Board ldentifies
Technology Areas

The CEHCH inviled sdvisory S
recommenialions Per (ulure 126 AR01GEY
w@reciions wl its Fehroany 16 semissamal

mRisary beard meeiing.

D John Baras, CSHCMN directon,
introdhsoed an interactive Baclitation
technicque similar bo that used ai
Semalech o salkoit beard member
imput.

Thee imbarmation from the board
b prm'h.'lﬁ. the CSEECM with a
list af tangible technalogy direchions
that may ultimately lead bo comumsr-
cinl products. Based wpan the posl-
v mesult of the mm:ti.n[l;. Baras 15
planming future interactive meetings
with the advisory board and other
industry participanis.

The participants First sdentified sis
major pics for hybrid commumica-
Fiomis pesearch and dn‘-‘:ln‘pﬂmﬂt:
pateways ard inberfaces; satellie
coanmaunication paylosd;: hybrid
niebwork architecture: earth lerminals;
nehwork management and contred:
and transmission issues. Audvisory
board members and CEHCM Faculiy
i s mp-ﬂ'ldl_'\d with a.'ug_-.:-l.-stl.ht
speciiic technobogy directions with
potential for commercializakion. The
proposed technclegy diredions were
then ratid by the board miembers
lhased upon Eheeir determined com-
meercial support and significance

The rating exercise prodisced a
short list of technology directions for
wach of the six magor bopics. The
CSHCM will determive which
lovhnolegy directions will be ratiGid
based an the erabling fechnology,
potential collaborators and suppliees,
anel dependencis,

For maore informatson, contact Tem
Kirkwood at M0E-405-7HE; e-mail:
timk@i=r.umd edu.

Directors’ Message

Wheen the Center
fior Satellibe &
H}fl:n:l.l:l Compmuni-

(CSHCNE wis
alnhlishusl im 1991,
it Barggan with a
wisiom af 1w
cosvergence of
warlius mnides of
commanicabom—telephone, cahle,
wirehess ansd saselfile. Since s, e
CSHC™ has worksd with ingineces
il wirafegmis brom Boih sdustry asd
gl di dovolop reseanch and
delopmninl projicts o achbeve that
wimion. Hybrid peteorks, as we
predicted, are rapidly being established
as the only econcomically and beckmin-
logically Feasible mvolstion path
towards the Metivnal sl Global
Infarmation Infraststans N1,
Last pamerir m Powr Rewview of B
CSHOM wis canductad ciloring praiss
arel imenuragrsnnd (o e socomplishe
minis and progress achieved over our
lirst theoe wears. Adter having reached a
desired level af maburity, a decision was
made 1o simplify our managemendt
struschume s snple dirsctorship. D
Aantheeyy Ephnemmaclis servicd s a
fewanding eo=-director of et CSHL™N and
whr e Al grageful for Bis many
congrilnitions evand meeting the
deinaints ad challenges of the frst
Lee years. He will continue his
emlharsiastic effants & a partcipating

Dir, foby Barars:

Taculty member as v strive for farther
eacellence and

The CEHCEY bas bad many sucoesess,
aome af which you will mead absaat in
thies first edition of oar newsleiser, Thess
sucomses an, in e part, dus b the
talemnts of CRHOM participading faculty
thae conritrutioms made by our industrial
s dnd coawarkers, an outstanding
techrdeal and administrative staff and
our graduate stadents who ame fonging
ahead with new approaches s fackling
diffecult problems, 1 would like b thank
all of the CSEICR facalty and stalf, and
the facalty and staff of the Instise b
Systerrs Hesearch, our parend argasiza.
tiomn, for thair conkbribnilsons iowand e
estahliskmmenl of the Cenber loe Satetbie
& Hybrid Communication Metwaorks, &
spvial word of gratitude goes o the
pneiibers of casr Industry Advisary
Board whao have offered their adviog and
Eeedpeedd 18 dov foaoms o progeram b
achseye the micoess and noognition iBal
e engry hocday,

Mrw that the conber his been catabe
Eishixd amel sucewssiul parinerships with
Enclugsliy hivie Doy demnanstrated, it s
gl fo sizengiben those existing partner-
ships and baild rew ones o achieve a
steonger alliance and utilize leverage
resourres (o e benefit of all of mar
members. | ook forwasd S thes gine ol
increased groveth and apporiundy and [
walcerme the change and metw ideas Lhat
wll resmll oddeir Bl s di Doy,

— |27, John Baras
DHrcior

1994 Tech Report Abstracts Available

The CISEN Tecnnical Aeport LEsiracis
hiie DoeR campliad and Bre avelable
[rom Ihe Ceminr

Tha CEHCN TR Abstracts report
contains the abstracts of reports for
thee khdrd year i Fhe Cemler's GpHTa-
tiom. It also inclodes abstracts of
theses reports contribubed by CSHC™
students,

Techinical reposts ane a critical
msans by which the Center accom-
plishes its mardate for kechnology
transfer. They provide imivedinbe

access b reseanch resubts, ol invinaling
the alten lengthy delay prior by
joairnal pnhlu‘.‘.:lnu..

Sirgle copees of Techndcal Beparts
are free to Cenber Industry Advisory
Bowrd membsers, participating Center
faculty members and stadents, and
imterested representatives of aca-
demie mstilutions, CSHON theses
seports are available for 512 per copy

T obtain a copy of the CSHUM T
Abstrects meport, contact Suzanne
Kirchhofl at 300-408-7303, ar send
v fexuesk o skirchatisr.umd. edo.
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CSHCN Device Driver Deployed in Hughes’' DirecPC™

Ragpnichars # e CIHCA have oollabe-
rilled wilh Bephes Hobwork Gysiems
ENDINEETS 0 deveion A low-cosl hyasdd
itorresirisd smd eallineg natwork
eofvite Dhal cin defiver daty from B
intermst o the sser ab much tesier rabes.

Hughes armaourced the comimercial
nvailability of the technology in
Movember of 195, and have begun
ter enarked Chesir mw line of proslucts,
Drrec U™ b bissinesses and cofm-
puter enthusiasts.

Sabeflite techrology makes it
possible for CinecPC™ o provicde
maborwide service I.I1'|I!|'||'|'.||r|1|'|ll.'.
eliminating the need for incremsental
upgrades to the cable or telephone
plants in each lecality, Acconding to
Hughis representibives, users
equipped with a 9,600 bps madem
could expersence a dl-fold increase in
speed in receiving material nsing
Dhirec PO,

DarecPC™ i a hybrid system
cumsisting of a receive-only satellite
dish couged with a special SLIP
telephome modem conmection
Increasing the rate ab whilch users can
meceive information is desirable
because most computber wsers,
enpecially those in & home environ-
meent, want o consume mioch moe
indormation than they generate. A
mCeive-only satellite terminal is
considerably less expensive o
manufachire and much easher o

install than one that can also ransmal

Irhernet protocs] encapsulation
mmanipulabés the transmission control
prodocal finkernet probocol (TCE TP
b moube packets awaw from and hack
tar Ehee user asymmeetrically:

“LHr joind ethort 0 desedog e
pensive Fivbirld ferminals that can
provide a variety of services b the
user and to foster hybrid communica-
Hioms is the most promising path o

From 5%, Bod Coatellp, Dir, Steven Marcas, D [odm B, aisd Mastn Sapdiiaiidhe fool o de
Awrow Falk svmoersdibes Wi n:'lulllﬁ:_u. of bemd ot Aoderied socess

the Mational Information Infrastroc-
tume, bt techimically and financially”
sasd . Jabin Baras, CSHOM dinector
“As the most direct demonstration of
these capabilities we are developing a
variety of tools that can extend
Intervet services through sabellite
broadcasting,. while al the samse lime
providing the end user with higher
qualily servioe”

DrrecPC™ yeps a device driver
developed at the CSHC™ that broaks
the metwork link into two physical
chanmels: the terrestrinl dinl-op that
carrles data from the terminal inko
the Intermet and a n*-;.,-lv.:--;ml}'
sabellite link that carries information
froom the Inbernet o the user Ths
aE b 1S aimed ak mwﬂl‘jrm 3
b.ar'-d.l.'ndl:h-lmrlﬁr:,.' ke a pdica-
tions such as Mosaic and FTP and it
wirks with the [nternet without any
mckdifications, In aglcition, it =
compatible with amy lnbel 81346,/ 486
or Pentium PO

A market analysis conducted prior
ir kb clevelopment af the system
I:I1'|F||.'|l||."|.‘| fioner -cl.-l_'\-'igr'l redquiremends
fior thie comenercial sucoess of the
product. The sysbem must redoce
l.!l.'|-i:l-' responcling b neguesks for
|.1:I'ﬂ|' data files UEINE & el e work
with any commeerncial '.I'I.'“I'_-'Ir']'.m.'h-
age and any commercial SLIP service

provider; access any Internet bosi;
and support Intermet initiated connecs
tioms,

A wilreless broac cass moghe of
communbcation oifers extraond inary
efficsencies compared bo wineline
pormmumnications, even where the
wirelive service employs sophist-
cated I'h'll.'h."'l: I.'l.-nh'hlng technigues
Traditicmal radio ard TV brosdoasi-
ing have exploited the efficencies of
the brasadensd mode for years using
lerressbrlal radio rn'\ll,ll_'m'itn:. Py
satellibes offer TV and radio braad-
asts from the vantage of a geosyn
chiemos arbiat in space. Hughes
-:.".Il'rt'lltl}' markets o satellite dish and
tedevision set top boo called
Dlirec TV™ designed on this basis.
Dire TV™ prowvides 150 channels of
digital beleviskon

I:h.'rwi"l.'f“"ﬂ.|1.'|mis e soape of the
evolubon from terrestrial to sabellite
broadcast beyond radio and TV i
data services delivered o the remote
personal compusier, Thee Internet and
numerous commercial onlime data
seryvices, such as Feuters Mew Bedia,
Amserica Dnlime™™, Compumserve ™
and Predigy™, could benefin from
thiz enhancement to satellibe-bacod
broadcasting,.

=ee [lieME, . &
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ACTS Employed to Test Three Hybrid Network Experiments

oot froms e 10

The CRHCN ACTS paperimients ane
mvestigating dynamac bandwidth
allocation algorithas, eeror conlnol
aehemes for wse in salellibe and
hybrd netwarks, and are comparing
frame relay and X.25 probocals by
uslng LAMN-t=LAN intercomnection
and multimedio database scoess in
h'l,brﬂ,l itk @ VITQINTEsn,

Engtrimesl | — Dynamic Besdwidin
Allpeanen e Woice and Bala Tralic
The first experiment adcresse the
econumacs af hemd sty allecatian by
twstenyg d neimber of diblerenl algo-
rithms for yoboe and data bralfic,
These 1 Hhar acrniisd
of sukn haselwidil, o well i the
divisios of bapdwidih between vorce
and data traffic. This requines a
Balinoe bebwaren vaig and cdada =0
ahial e it quirdis di ok grow oo
large, while maintaaning ad squate
ancdwidth for service of Hie inodsing
wirien calll ragquests at as geod a level
as poessible. This experiment is
monitaned by Sinjad Gugrla, an
elvctrival engincorieg graduse
shadent.

Hybrid matwiorks inhegrate the
teehmologies of sabellile penvorks and
lermesirial nebworks. The CSHCK
experimierits whilize for their fermes-
trinl nebwiork compoments the Public
Switched Metwork and the Interniel,
and will expdait the advardages of
Framw: Relay, which Is an important
protoced widely used in terrestrial
neetwirks buat shll relabisely unbested
over sadellite lnks, The experiments
are based on a bvbrid network
architecturne wheneby & node may s
Bt sabellite ared terrestrdal links in
obtaining a service froan the etwork

These esperiments go beyond
trndifional .'||.'|pllr.'||:in11:-._. which
pypecally utilize satellite and terres-
trial links as separabe endities rather
thar as a single integrated system,

Phetuped sl the T1-VEAT termiral are (Teft do right) Dr. Ambhory Epliremides, Or

Apostales Tragumitis, Somjar Gupthi, laras Konstaalepules, amd Changuoe Zhag
Tieet Jeranivan wnis fasiealled af e TER i fuly for three movehs of deshing,

avordaig b Lk, I'_'I,'lll'rl.,'l'll.llll_i. I thie
|I:|.'|'¢|'||J ek, lovwe-rade conbral and
link maragement messages, applica-
Bon commands, and high-rate
transpert pervices are routed via the
safellibe or the termestrial link accord-
ing to specialiaed algorithmes. These
algorithms are designed fo exploit the
inherent advantages of eitler the
saellite e terresirial link for npll.mal
performanoe.

Iy additiom fo delay miligation, a
bytariad metwork alao albaws the use of
i reveive-omly sateflite station at the
destination. Such a berminal =
signilicanl I:.-' loss expensive than a
twio-way freceive and ransmit) -
sabedlite station, so signilicant cost
aavings may be achicwed by adopting
the hybrid architectune.

The CSHUN experiments wene
I_nr'l'!-ﬁl'n‘l onear thee course of the past
vear by a team led by D
Ephremices, arxl inctucling ISR
visiting faculty member D
Apostolos Tragomitis, CSHCM
Asaistant Direcior Timoiky
Kirkwond, and Faoulty Kesearch
Assistant [oannis Konshantopoukes
Seseral Hr.frl.!l,ull_ 3 I.Ir'H'i-I_'r.ul'u'lljﬂl'“I.'. ard
iechange students are participating

m each experiment. MASA has
provided the rsearch team with use
of a specialized T1-VEAT terminal for
several months, The SIS00000 equip-

Experimen] [i=—Error Gonlml
Schemes ler Salailite dsd Eybrid
RElwOrRE

Satllibe coisimisic adions Sysems are
celleii s for bagh-speed ransfer af
Information, /& penalty bypically
incarnsl in Phe s ol satedliles it
roaind trip propagation delay, Thas,
error cantrol achemes that are ARC-
hassed prerfimn poarly since a lnrge
nusnboer of unmacknowledped packets
1 i tramait at any given time, By
providing & berrvserial path fee reply
i rFanEs MRl Messages, the
performance af such schemas can e
sigraficantly snharsnl.

The aina of this experiment = 10
coarvpare [vrwarnd srmor-costrol and
AR schemes usang a hybrid configu-
et Vi spocilic FEC codes and
AR warlants ane being tested dn
dietermime s ho best ke advasage
iof i hyloridd setworke Thee experiment
i= mnonitored by Dantel Friedman, an

electrical engineering gracuaiy
whiiderid,
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el was installed at the CSHCM on
Iuly B 15954, In addition, the Depart-
mient of Commerce’s Matiopal
Telecommunicatians and Information
Administration has provided Tl-
VEAT aceess (o the University aof
Colorada. An lmportant portion of
the preparation was the development
of the Frame Relay Access and
Comered Savitch (FRACS), which was
bl by Cramesat Laks,

“We believe we ane conducting the
miet forward-locking and sophisti-
caibodd et using this sabel-
Ite,” Ephromides sald, “They will
heelp r]'u.‘dl:lIEna:n.d np:mnl:l-m ol
qu:rhy‘hrid.mhand W ane
grateful i MASA and the Depart-
mient of Commerce for the opporta-
nity b use the terminaks and the
sirbel e ™

The experiments are to be con-
ducted on a bivbrid network beatbed
which carsists of bes ACTS T1-

VSATs comiplemented by terrestrial
network services. “The equipmmsent
will allow 1= b evaluate the unigue
capability of the ACTS on-baard
hasehand processon,” Dr. Ephiremides
added. “In additon, i§ will allesy us
fo establizh a hybeid network testlsxd
o support investigations inko the
biardwidth management challenges
Ehat will comfromd futuirne commercial
and military network service prosid-
ers as they try bo meet demands from
tha maarkied and mission requirements
Bor mrultimedia network servios,”
*The team at the Univessity of
Melaryland OCCS has pmfn:rmnd an
cutstanding set of Far-reaching
experimenis,” safel Mike Smith, ACTS
Experiments Progran Manager af
MASA Headguarters. “They quantlfy
and galilarabe the capabilities of
advanced technologies in futume
commuricabion satedlites and will
hetp to define the mde of communica-

tion satedlites i the bybed Mational /
Global Information Infrastroctone”

The C5SHCN experiments have
by uncderway siveoe July 19%4 and
results will be gemerated in early Fall
1995, Far mare infoematien on these
xperiments, contsct D .Fu'l.l'.l'u'ru}r
Ephrernices at (301} 405-3641 or via
cmall: bosydsee, umd, edu, or

Timathy Kirkwood at (401} 405-744
or win e-mail: Hemk@sre.umd.edo.

GSHCH researchers conbributed 10
papers at the first annusl MASA Confer-
e far e Cénbers lor Commereial
Bevelopmen| of Sgace GLOS. The ewem
iook place in lanuary n dlbuguenges,

Thee OO0 program wis designed
by MASA b increase private sectar
invesimsent amd inberest in commes-
clal space-related activithes wikile
stimulating advances in promising
areas of research and development.
This conberence provided a forum far
th: cembers bo aluare accomplishmenits,
compare strategles, ard formalabe
synergistic approaches o commomn
space exploration and technology
diwe i oals,

A highlight of the conferemoe was
nn introducton :!:I’!I!ug]'u:s Metwork
Lastem's latest product, DerecPCT™,
Hughes developed the termestrial and

salgdliie petwork service in collabora-
tiom with CEHCN researcivers,
DirecPC™ delivers data from the

useT ba the Internet, and vioe versa,
faster and more efficiently thag
conven kil mrﬂ'hndsilu:]:'.lﬁeﬂ-:l.
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GSHCN/Colorado’s New Class of Phased Array Antennas

A preap in the Hecirical and Comguior
Engingerieg Deparimest al lhe Ushier-
gy ol Colgrado and Superconducbing
Gore Fechnolonies ol Golden. Gainradn.
are jevelsping 5 sew class of thin s
fetroplecivic phiia Ehilbers (hal can be

integrated info phised arrsy anlennas.

The d:_-l.-'e'hmmml af F-haa-d:i:l'l:-:'m
that can be rapidly tuned presents an
exciting opportunity bo generatbe
srtall Banms from & fled antenng
that can be clectronically scanmed 1o
mainiain commumnkations with
moving targets.

Ctlnml:l:,."lhn-mr.l iof array
antenna systems is oo high to allow
theemy o bee wsend i many commernial
systerns, Tl developmsnt of an
ntegrated phased armay system that
coubd be Eabricated on a singhe waler
ahwonalid pedluce thi cosd of phased
arrays =0 that they can be used on
commameercial systems, as well as with
muilitary and satellibe sysbems.

For example, a base statkon for a
celfular commumnications system
using a single antenma armay system
conikd geperabe maltple spot beams,
@ach of which could track cars
maving through their aren of cover-
age, The addition af speee diversity
and the ability to track the moving
cars electronically with a well-
defined beam will ircrease the pum-
ber of customens thal can be served
h:..' a s-mgle base station, thnes reduc-
irg Ehe cost of operating a osllular
phime gystemn in high traffic aneas
where the cost af property for locat.
ing base stations may be very high.

A secone pobentinl application is
Pedwiessn o Eoving werhbole and a loaw
orbit satellite. The ability bo generate
a small beam that can be seannesd
ks i possifile o radinbe less
pewer fine the same received signal

levels, Sinee the amount of radiated
pewer dictabes the size of the solar
cell array on satellites and the size of
the bhatieries thal ane meguined in
harsd-held transcetvers, mductions In
the: requimements for radiated power
bewed 1o reductions in cost and weight,
Tweor Eradisabe sludents and a pos|
doctoral fellow are being funded bo
develop these rew fermoelectric
mdcTae eompsenks. This
auEppart Is e BASA, Ihmu;gh thi
LUniversity of Marvland CSHCMN, and
from Superonducting Core Tech-
nodogies, The approach thal B being
takeen ks bo use eximer Lacers o ablate
thin films of BaSrTe03 onto a LaAlOS
subsirate, These filins ane pattermed
using photolithography. Thin metal
films ane evaporated onto the wafer
amel patberned to form voltage
fuirabde delay lines ar phuce shifters.
[rath the phase shifber and small
amfermas can be abricated on the
sarne substrate using a sivghe se-
quence of processing steps. This
greatly reduces the cost of fabricating

an array af |:-'I1.1nr- shifters and anten-
nas owver the present approach that
regquires the assembly of & lange
nsirnber of pares

The ferraclectric BaSrTild films
chinrge thesr diedectric constant and
ibas the e pequined Tor am elecin-
cal slgnal b propagate aloing the e
when a large electric fueld is applied
betwomen the bwo conducors of the
iransmilszbon line. Thues far, changes
in delay time of about X picoseconds
have been obtained o0 Eransmission
lines that are less than i centimster
lomg ared the Insertion losses are less
then & dB at 2GHz. Work &= now
umdlerway b reduce the insertion loss
aned incrvase the delays.

Thiree different types of planar
antennas have been fabricabed & 8
part af the develspment of anbenna
elements that can be evaporabed onbo
a waler and integrabed with the phase
shifters. Tesbs are urderway on b
racliathon patierns and the efficlency
with which they can be driven froam a
coplanar lire.

University of Colorado Update

This has Been & very predecive period
for Whe CSHEN group af the University of
Eeloradn.

“We constriscied car first group of
phase shifters operating at rosm
bemperature. To our knowledge, Hiese
phase shifters ar the best that hawve
been made anywhere,” said Dr. Frank
Hamnes. “Wie have achieved vamations
in e clelays of more than 3 ps ona
1.8 cen coplanar line and cur best
insertion keses are now bess that 7 dB
at 10 G Hze We believe we will == able
b0 el this tee bess il 4 d 18"
Fapid progress is also being made in
understanding the sourse of the
bosses and Dir, Barnes p:rn.i:lﬂr.ﬂut thir
groayp can eliminate about half of
them without a major breakthrough
“We are excibed about our resulis as

wi Tl Wi ame E{'Ill:ng; close to being
able to fabricate a phase shifter that
could be used in anbenna systems,”
bve mavied

r. Barnes awthored a paper, “Some
mixrowave applications of BaSrTil13
and high femperatine superconduc-
toes,” with John Prace, Allen
Hermann, Zhihang Zhang, Huey-
DCraw W, David CGalt, Ali Maziripous,
The paper was presentbed at the
International Ferroelectrics. Confer-
enoe last year, and has now appeared
in Jirdegwntial Ferroelectrics, vol. 8, o,
1-2, pp. 171-184. (1995

D Barnes was also imvited o pre-
senf i lectune My 20 in 58, Pelers-
hlirg_.. Foussia, on the CSHCM MU niver-
sity of Colorado work. The lecture =
part of the [EEE Electron Device So-
cieties Distinguished Lochuser Serles.
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GSHCN Hosts Telecommunications Industry Workshop

Anitvesdays af the Aprnd 25 meeling of the Jatelfite Imadustry Task Foree, ssich nvs
hested by the CSHCN

The CENEH s hosSng @ senes of wonk-
shops: bor The Sabeilite Indusiry Task
Force, The lirs] mesing was bl s Jaly
1954 and he mEgiNQE 310 GbEing.

The task force was mrgamized by the
Cimmmmenications Devision af MASA's
Cifflee of Space Acvess and Technol-

ogy. [t was sel i bo determine the
directiom of MASA s coummmunicalions
program and to assess boww the
program fits fislo the Matienal
Infarmation Infrastroctume SGlobal
Indormation Indrastroctume.

SMASAs objeciives for the work-
shops include the follvwing: 1o
identily amd define communication
services for the next 15 vears; fo

delermirse what role satellites will
play in fgure communication
services and their service requine-
mrnds; ho examine architechures for
an information mfrasisuchine to
identify lechmology. policy, stan-
dardds, arnd regulatory conocerns; and
1o identify indistry-government roles
and poteriial areas of collaboration
Ior paidinessing key issoes.

MASA has i:hnn::.lr'.lﬁ:d the imdiaskry
tnsk foroe 1o ke a cooperative and
cillabarative approach and o base
Ehir results on market forces and
indicators. The findings of the task
foace will be presented e MASA
headquarters and bo the White Hovse
Crffive of Science and Techraology
Podicw

The comparies that participated in
the workshop include ATET, Amern
can Moebile Sateflive Corporation, Ball
Aprpapace, COMSAT CTA [N,
GLUOEALSTAR, Hughes, Lockheed
Martin, Loral, Midorola and TRW

Alumni Transfer CSHCN Know-How to Industry

Many of @ GBI gradumies go os in
work | ey

These graduates help Gaciliaie the
tmnsfer of echnology 10 busbness and
Imderiry, The (allowing is a last of
gradaaies and the comnpanses whene ey
weme employed after gradumieon

Manaj Agarwal, %3 Texas Instrumenis

Mledly Bryson, ™93 ATET
Keahizil Clian, ™% Lockheed Martin
CEeorpe Chimihas, "4 Boox Alkn
Shiuwyi Chen. "84 TELOGY

Sarddm Delaney, 93

Aaros Falk, "4
Pal Fouzas, "k
Shravan Caali, "4

Heian Jolinsam, "95
Ahris] Kamal. "%
Yu-Husg Kan, 02
L& Kaing. 93
Harsha Kamar, "S54
le-Homg Lin, ™94

A

TEW

Aribuer Anderson
Hughis Metwork
Sysberms {HMN%)
HKS

HN4

Texes [viramests
ADVANTIS
Bellcore, Ine,
Cosmessarcly, Inc,

Michoel Lynch, 22 15T
Eytan Modiano, 92 MITRE
Diavied Paiion, *93 Supereondueling

Core Technolgies (SCTH
Knj Sivernjen, *9d THW
Mulugu Srinlvisarsa, "8 LS Sprini
[Haniel Shslz, 9% Heew lett Packard
Davdil Tuna, '3 GEISCO

Taing-Hewem W, "4 Comsearch, Inc.
Wwen-Bin Yang, 93 LT, Ine.
Fhahang Zhung, "4 ST
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University of Maryland
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Hughes & CSHCN
Collaborate on
DirecPC™

feomtinued from page 1)

The system and resulting products
ran nonw be wsed to providee high
performance, afforlalde services in
several areas, iIncluding linking
alesnentary and high achools b
digital libraries (with irvgesl,
providing telemedicing and conpera-
Hve -:1_I.'|gn:rr.u systems, and linking
news and business services

Participants in this woek were
Dpaglas Dillon, Dya Faenson and
William Stantom, of Hughes Metiwork
Systema, and D, Jobn Barss and Dy,
Anthony Ephsemnddes, Vivek Arora,
Anaron Falk, Daniel Fredman, Marin
Suphasindbns, and Tim Koo, af
the CHHCN. It was siupparted by
MASA, the Institute for Systems
Research, Hughes BMetwork Syabems,
arud the state of Marylaned, under a
cooperative Industry-University
conbract from Marvland Industrial
Partrerships.

For muore information aboai this
profect and the results and products,
cantact Dr. Baras at 1 -405-6606; e-

miall: barasfissr amid edu or Timothy
Kirkwood at 301-405-T94; e-mail:
timnbeEisr umel edu,

b

Application Berver |

Bé: ShvR
OA GATL .
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s BAVA

2 Sgurni Aulilepis

=z llmanaiise fidornes

s BLIF TP dubdress
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