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nfiveyears, expect the stae-of-theeart honeto

be well-comected. A broadband pipe wll pro-

vide the hone wthdigital video and hi gh-speed

Inter net access; one or nore P& will connect

wth the livingroometer tai nnent center ; and
oe FCwll sit a the ceter of ahytriddcita vace,
video, and contrd netwo k( Hgure 1) The choi ces
for inpl enenting hone-autonation or control net -
wa ks are stabl e and nat ure, but ani nexpensi ve and
foo proof LANthat can carry avaiey o daa types
isgill just acoogt. Bt dont let thisinmatu ityf od
yau The biggest conpanies in the RCindustry are
fer vertly wo king on a new LAN for the hone. The
tecmdogy wll rdl ot ragpdy over the next 18
nmont hs, poviding enticing oppor tuities for the
entreprenewrs and desi gners that tap the rigt tech-
nol ogi es and qui cKy br i ng product s to nar ke Mor e-

Connecting The Home

ove, the technol ogy
wll beeqdly gica-
bl e i n sone enbedded
systens wth PG
indstr yvol unes once
agan dlowng design-
ers to tap new tech-
nd og es a | owcost.
The requirenents
for control and data
netwa ks dff er sub-
gatidly. A hone LAN
wil regire farly hich
data rates to dlow
Iner net access
t hroughout the hone
along wth file and
periphera sharimg
Dita rates mst fu -
ther escalate if the
LAN is used to cary
vi deo streans. Gnitrd
netwao ks require ve'y
low cost so that the

Vo types of et -

wor ks are headed
into the hone. Gotrd,
or hone- aut onat i on,
net wor k t echnol ogy has
fina |y natured enough
to pronmise w despread

depl oynent. Meanwhi | e,
the RCindwstry is furi -
ousl y pursui ng new dat a
LANs for the hone. 1G
card, and systemven-
dors nust choose the
right LANand neld it
wththerigt cotrd ret -

technol ogy can be integraed irto lowcost nodes,
such as light dinmers, the mostats even toasters
a iras. Fo tuatdy, nest cotrd appicaions don't
require detar ates above 10 kbps, ad seve a com
pani es have deve oped rel i abl e schenes to tr ansmt
such datarates over a hone s ac wrirg That ubig-
utous power linedsofufills axther ng o regire-
nent of a contro netwa Kk an easily accessible,
essatidly free physcd layer or nediumthat can
tanspor t the oatrd irf o nati on.

Your chaices in cotrd-netwa k technol ogy cone
down to the Gonsuner H ectroni cs Bus ((ABuUs) and
LonW ks. In sone cases, ather netwo ks, such as
Feldous have been used in factory a indstr id,
autonation, and contro agpplications. Only CEBus
and LonWr ks, howeve, neet the cost require-

Thefuwe state-of-the-ar t hone wil be wel | -connected, and conpani es
aef e vently pursuing hone netwo k technol og es thet rely on power-lire,
phone-line, RE and 1394 data links.
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nents of hone-control netwo ks. CEBus
resuted franthe tradtiod dectroics
industr y- st andar ds process and has been
published by AN and BA as H A 600.
The (HBuUs Industry Qudl (QGQ is &fil -
iated wth BA and now shepherds the
st andard.

Athough Echelon created LonWr ks,
the technd ogy is today arguably as open
as or nore open than CEBus. Inf at, just
ths Aril, the HArecogized the wide-
spread usage of LonWh ks and has pub-
lished a newstandard f or hone netwo k-
ing (HA709) based on the technal ogy.
LonWr ks is much nore w del y suppor ted
today, achieving much of its success
through factory- and building-contro
goplications. Echel on asser ts that there
aeclose to 5 nillion instdled Lol ks
nodes. Meanwhi | e, CEBus proponents
estinate the nuner of installed nodes at
much fewer then 1 mllion You can get
copes of the specs for both standards
from G obal Engi neer i ng Docurrent s
(Htp//ddd.ibs. con). (See References
1,2, ad 3)

In the past, nost conparisons of
CEBus and LonWh ks have centered on
each canp s assertion o superia phys -
cd layers. Today, bath groups have rdi -
able physcd layers. You shoul d choose
one o the other based onthe f dlowng cr i-

te ia

¢ Wi ch technol ogy, based on your own
detailed analysis, wll utinatey
becone ubiquitous or at least preva-
lat inyour godicaion

¢ Wii ch software architecture best
neets the needs of yor aplicaion

¢ Wiich avalalephyscd layer or com
hintion of physcd layes cn fufill
your application reguirenents.

You shoul d & so consi der a conloi nati on of

ahe factas, iduwing oost, levd d irte-

gration, imstdled bese, and mitivendor

suppor t

(hasi ng a ubi qui tous standard

Hone autonation and contrad are still
wdtimgfa aklle gdicdion but propo-
nents have never wavered in thar bdief
that the techndogy will evertudly per -
vak ar lives. For this reason, choosing
the eventual wnning technol ogy can be
citid. A fird, you mgt nat thirk a sin-
g e standard cou d be so critid. Ate dl,
when you as hone owners wart to ato-
nate ligting o heating and coding, you
can just nake sure you buy intergper able
products. Moreove, these products are
just conponents, suwchasligt cotrdlers,
di mmers, adoul&s.

Thrk for a nonent, howeve, about
sone exanples provided by G ayson

Evans, a long-tine
horre- au-t omat i on
proponent and owner
d The Training De-
par tnent, a CEBus
consul ting conpany.
Evans envisions an
ironthat atonatica -
ly shuts off ween you
leave your house. t
tuns out that the
ironers o the wo ld
aent thrilled wth
noodl s that shut off
after 10 or 20 mn-
ues o inectivity. f
you get interr upted
by a phone cd | vhile
ironing, you night
reaurntoaocddirm

Desi gners who wat to eval uate (EBUS can buy ether a powe-lire

o an RFevduwionkit fromintdlm

An autonated iron
coud shut off when
you & m your hone-

@a glance

¢ CEBus and LonWr ks control
netwa ks df er mature choi ces
fromhone aut onat i on.

¢ Utinatedy, onlyaubiquitos stan-
dard f or hone contrd wll lead to
appliance vendors enbeddi ng a
contra netwo kineve y product.

c The Inter g Wil d ive a newfla-
vor of LANs into the homne and
possi bly spur the hone- aut ona-
tion nar ket as wal.

c Earlyon expect the phone wring
wthin hones to carry LAN data
and later to see anew 1394 stan-
dard energe that can delive dg-
ital video throughout the hone.

secur ity system wen you lock an auto-
nmated door |ock, o even when you
renotely cl ose your gar age door fromyour
car .

Evans also points out that sone
devices woud natur dly benefit fromthe
cgehilitiesinaher devices. Fa exanpl e,
you coud have one naster clock in an
entire house. The clock coud be super-
accur ate because it coul d be updated by
preci se tine data broadcast via cable TV,
satellite video streens, @ even alow cost
Gobal Positioning System (@S receiv-
e that deciphers oy thetine datathat s
constant!y broadcast by GS sattelites.
This naster clock woul d then broadcast
the tine via a power-lire netwo k Axdi -
ances, such as nmicrowave ovens, VCRs,
and even cl ockr adi os, woul d & ways have
the accur ate tine and recel ve autonatic
updat es dur ing the tr ansitions between
standard and daylidgt-saving tine.

Evans scenario nay never cone to
fution tsdear that iron or toester nan-
d acturers won t add suppor tf o a cotrd
netwo k uless thereis a ubiquitous stan-
dard Wthout a standard, consuners nay
autonate lighting or heating and cod i ng,
bu they wil mt resch the ful paetid o
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hone aut onat i on.

Conpar ing softwar e schenes

Despite the inportance of a univesd
hone- aut onati on standard, you nay mt
be abletodck a wnrer.You nmay need to
choose a technol ogy based on the soft -
ware architectures. Both CEBus and Lon-
Wa ks leva age a peer-to-peer architec-
tueadrdy onrdaivey sinpl e netwo k
protocol s inpl enented on mcrocon-
trdles.

Echel on devel oped the LonTd k prao-
col and nade deals years ago wth
Mt orol a and Toshi ba to devel op Neuron
|G to host LonTdk Both seniconduct or
vendors have devel oped seve d gerer a-
tios of Newos that typcdly inegrae
two microcontrollers that hand e the
LonTa k pratocd and | eave a third nicro-
cotrdle avalablef or node tasks. Com
dex nodes can require an additiond mP
o microcortrd | er. Echel on reasoned t hat
the Neuron approach vir tud |y guar ant eed
100% LonWr ks conpetihility, ad eve y
LonWr ks node shipped to date incl udes
a Neuron I1C The latest Neuron |G cost
around $6 (1000), wth sone versions
dligfa s littleass Rinvey hidgh vo -
unes.

The CEBus spec, neawhile, simgy
defined the praotocd stack dlow ng any-
one to depl oy the netwo k on a nicrocon-

T
[

¥
K
]
o F
-
g
f

trdle . You can buy devel opnent tod s that
dlowyou to depl oy (HFBus on an 8051 or
68xx nicrocontrol | er from conpani es
such as Intellon, Donosys, ad ACS. A
conpl ete devel opnent envi ronnent can
cost around $2000, and you can use the
tod s todevel op node functional ity as wal.
The A C also recognized the need fa
conpetibility and has establishedatesting
programthat can ve ify that a product
conplies wth the (BBus standard.

Now that LonWr ks has becone an
BA standard, Echelon al so recogni zes
that sone designers nmight wert to host
the LonTak protocd on a mP o thar
chai ce. Anyone can do so nowthat the
standard i s published Echelonis wo king
wth a par trer and hopes to off & ard & -
ence inpl enentation this year.You need-
nt wary about LonWs ks competihility,
howeve , because the LonWs ks comu-
nity in 1994 pbeat G@Cto the punch and
established the LonMr k |nteroper dility
Associ ation. The group has around 200
nmenbers, ad its nany functions incl ude
conf @ nance testing.

The LonMar k group has been defining
common contexts o data str uctures thet
dlow products fromd ff erert vendors to
comnunicate. The AC gar nered even
nore recent publicity wthits Hne Rug &
Ray specification, athough the LonMr k
df ot peates it by seved years. Both

miw BE S

T T T | B S— | TR H T | ST S SV (ST, | I P
Ml ==l i

B - B i

. u E I ] "
-l b -
e : t

{ L I - F

BRI - "

—— il ] ! = T
T il o

(- B

Echel on has adapted the wdely popular Misiotechnicd d awng package inits LonMker prod-
ut, dlowng users to configure LonV ks contrd netwa ks wthagrghicd o ag-and-drop inter -

face.

wa k smla ly. Fa exanpl e, the GC has
defined seve al categories of products
includng secur ity, ligting hegtingcod -
ing, consuner electronics, ocoveni ence
(cgr age-door openers fa exanpl €), user
inaf aces, ad ohers. Wthin each cate-
gy, @Chas al so published contexts tha
gui de node oper @ion Each context can
include a nuniber of objects or dataitens
for input, oupa, o I/Q yjects can be
birery, scchas ona of, or nore conpl ex
such as inside tenper aure or inside
hunndi ty. More conpl ex g ects require an
anal og val ue. The contexts dlow even
wlike praduets to listen for ad react to
net wo k broadcast of status contexs.

To devel op a (HBus node, designers
must extend the netwo k pratocd  stack
wth the aporoor iate cotexts. The node
must a so be capable of sending com
nand strings based on the oy ect-oriat -
ed Gonmon Appl i cation Language (CAL)
defined in the CEBus specs. Intdlm
Donosys, ad AGS off e tads thet hep
you i npl enent CAL. LonWr ks lacks such
a fully specified coomand | anguage, bu
programming f or LonWb ks nodes is typ -
cdly less conplex then it is for CEBus
nodes.

Net wa k protoca s and ser vi ces

Dff erentiating LonWs ks and CEBus
softwere can becone dfficdt. LonWr ks
df ers a nore robust protocd wth nore
grias for guar ateed ddive y o cotrd
packets, lowlatency delive y services,
and suppor tf or nuch larger netwo ks.
Howeve, sone of the advantages nay
ma &f ect hone applications.

(s promises to be sinpler to con-
figre.The Hone A ug & A ay spec defi nes
far |y conpl ex node-desi gn procedures
thet wil dlow a consuner to buy products
frandff erent vendors and install them
wth no naster contraler on the netwo k
Fa exanpl e,you cou d buy a i ght-di nmer
contra nodu e and comnect it to the powe
lire, and the nodule wou d essetidly
publish a status & a catrdler ove the
netwo k You could then connect a dm
ner - capable ligt fixtue that woul d
request a conpatiblecatrdler adbindto
the unattached dinmer nodule. GCis
sue that this schene will wo k as con-
suners increnentally add CHBus nwod-
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ues,bufa paticd pu poses, the hone
wll reed a naster cotrdler.

LonW ks netwo ks can al so wor kwth-
at acotrdler,bu they do require a con-
trdle fa intid cafigraion LonWr ks
nodes feature nore intelligence than
CEBus nodes. Fa exanpl e, LonWr ks
nodes can respond to an inquiry froma
cotrdler wth an address ad a list o
device capeilities. Essertidly, LonWh ks
configur ation relies on the LoV ks Net -
wa k System a mitigedieat, mitige
server netwo k oper aing systemthat s
optimzed for configuring contra net -
wa ks. In large netwo ks, such as com
nercia -buldng netwo ks, you can use

to yd eve y node on the netwo k and pre-
sent each node as a Msiodject. You can
then graphi cal | y nani pul at e the LoV ks
nodes on screen and connect or bind the
desired sensors and actuators. Qnce con-
figured, the Lonvd ks netwa k wil qer -
ate wthout the FC.LonMaker costs $8%
ad includes a ful copy o the techricd
vesand Vso.

The only potential d sadvantage of Lon-
Wa ks softwere is its tie to the LoV ks
netwo k The A C has succeeded in sep-
aaingGLadadl o the cotrd cotexs
fromthe (HBus physcd layers. Infad,
the @Cis pronoting CAL as the | anguage
for contrad no natter how you choose to
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The nost likey near-ter mnedi a f or hone LANS appear to be the phone wires already instaled

in the walls of hones. Next

nonth,  Tut

Ystens  wll ship a

1.3-Mbps B her ret-like LANthat shares the phone wringwthvacecdls.

mul tiple LonWs ks cotrdlers simitane-
ousl y on one netwo k

Bit dont nisconstr ue LonWb ks as too
conpl exf or a hone application. Echel on
parnts ou thet buldmg dedricians regu-
laly configwe ad naintain contrd net -
wa ks wth thousands of nodes. As an
exanpl e of how si npl e LonWr ks cofig-
uaion can be, consider LonMke st -
wae fa Wndows. LonMake is a rew,
highly customzed version of the popd a
Msio (ww\vso.com technical d aw ng
program LonMaker can use the inquiry
capahi lities of LonWr ks totake aninven-

tansport the conmands.

Qntro netwo k physicd laye

I slikdy that the software envi ronnent
wll heavily influence yor chaice in con-
trol -LAN technol ogy, bu you nay need to
consi der the physcd layers avalalef a
CEBus and LonVWr ks. You coul d cer tan-
ly conpare the under lying physicd-laye
technol ogi es, such as wdeband versus
narrowpand tr ansnissi on on powe lires,
bu yoauwll nest likdy fird taday s phys -
d layes rdiable. You will berefit nast
froma physcd layer or conbination of

physcd layers that neet your godication
requi renents.

The (FBus standard defines five phys-
id-layer caces fo twstedpar, pwe-
lire, coax, 5, ad infrared nedia The
standard d so includes a place ho der fa
a fiber-optic nediumthat s nat fuly
defined Al o the physicd layers suppor t
10-kbps data rates. To date, aly powe-
line and RF products are wdely avalable.
Indlandf ers the broadest group of prod-
ucts. Intellon 1G, including the P200,
i npl enent t he basi ¢ netwo k ser vi ces and
include a powe-lire tr anscei ve . These
IGHl for aslittle as $2 50 (10,0000 ad
require an exe nd $1 (10,0000 anplifier
ICto conect to the powe lire. They d so
include a serid irtaf ace for communi ca-
tions to a nicrocontroller. Donosys,
neanwhi | e, hes |G thet integrate a nicro-
cotrdler wththe tr ansceiver ad sl fa
around $10 (1000). RF products are fa
nore costly. Armet Dat acomm of f ers
rado frot ends for around $100 (1000)
thet wo k wth Intdlon IG. Indlon dso
df ers power-line ad R evd letion kits
for $199 and $299, respectivdy.

Echel on s abundance of physicd-laye
choices could be an advatage o a ds-
advantage. Fa exanpl e, the conpanys
three powe-lire physicd layers wo ka 2
5 and 10 kbps, ad each use dff erent
t ansmssi on technol ogi es. You nay have
an gpplication that requires such a chaice,
bu havi ng onl'y one choi ce nay speed the
search for a udiquitous standard Echel on
clains the 5-kbps physcd laye wll bethe
ikely cdhace for hone netwo ks atr ans-
caiver costs less than $15, depend ng on
vol une.You can t directly conpare (EBus
and LonWr kstr anscei ver costs, toweve .
Echel on packages its products in a nod-
e that indudes dl the dscrete pessive
conponents.Wh Irtdlan s 1G&,you have
to add the discrete conponents on a pc
board. Echelon points out that seve &
conpani es sell end products that use the
5-kbps physcd layer and cost less then
$0.

Echelon a so off ers many ather phys -
cd-layer choices, including 1. 25 Mbps
twsted-pair schenes. The conpany has
devel oped dozens of nodul es that com
bine Neuron |G and tr anscei vers, nod-
uesthat kridge physcd layes, ad even
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boxlevd lridges and routers. Echel on
doesn t preclude other conpanies from
maki ng conpeting LonWr ks tr ans-
cadvers. One conpany even devel oped a
tansceive torun a LonWr ks netwa k
over andectr idf ence. See Echel on s Web
dtefa lins to tr anscei va vendors that
suppor t specialty and standard physicd

The power conpani es woul d di scount
powe rates to such custoners. Powe
conpani es have tested and sparsely
i npl enented denand nanagenent and
autonatic neter reading, but these
havent proven to be the awated killer
gicaion

The RC industry bdieves that broad-

NOTES:

POTV = PLAIN-OLD TV.
HAN = HOME-AUTOMATION NETWORK.
LPN = LOCAL PERIPHERAL NETWORK.
HDTV = HIGH-DEFINITION TV.
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The VESA Home Netwo k conmittee envisias thet hones wil utinatdy feature a backbone net -
wao k based on 1394 with bridges to access and conponent netwo ks.

layers.t sdsoinerestingtonae tha the
cotra netwo k hatched wthin a conpa-
ny essential ly has an open physicd laye,
bu avendor thet werts to dfer an HA
hat ched CEBus powe-lire tr anscei ve
must negtiate alicese wth Indlon

Wadtigfa thekiller ap

Wile contro -netwo k technol ogy has
been maturing, consuners as wdl as
appl i ance and consuner - €l ectroni cs ven-
dors have been wdtirgfor a conpelling
g ication bef ore adopting the technd o-
gy. Many have specul ated that powe-
demand nanagenent mght spur the
nar ke. Power uilities cadd provide i mput
to an autonated househol d, allow ng
power - hungry appl i ances to oper ate
vhen the ove al denand f o powe islow.

band Inter net access and hone-data
LANs can spur the hone-aut onat i on nar -
ket. You wou d cer tarly wat tolridgethe
contrd netwo k and data LANin a wred
home. Infat, the Inter net provides the
persistent data link that hone-autonati on
proponent s have | ong envi si oned a par td
hone- aut onati on and control applica-
tias. Fa exanpl e, ardaive codd ar ive
a your hone while yaurea wo k \\hen
trevidta rings the doorbel |, your cotrd -
netwo k secur ity caner a coul d capture an
inage of the visitar, and the data LAN
caddtransfer theinage toyar dficevia
thelnter ret. Upon recogni zi ng yar visita,
you coul d send a conmand to the control
netwo k to open the front door . The sane
scenar iocadd cachirnr uders breaking in
a dlowyou to preheat your spa bef ore

leavig the dffice.

Utinately, howeve, the RCindustry
wants to pronote mul tipl e- RC hones and
even RC techndogy in the living room
Ths isnt just a nar kees pipe dream
Sudies show that consuners buying a
second PC account for an increased per -
centage of saes.Just as LA prdifed-
edindfices, consuners wil went to shere
files ad per ipher d s in the hone. The pro-
ponents of hone LANs ultinately view
Irnter net access throughout the hone as a
kille gicaian You cer tanywou d wat
Irnte net access at eve 'y PC bu you night
a so need access fromlInter net phones,
fax nachi nes, and set-top boxes.

Ahone LANW | havetocaryava iay
d trdfic thee aly stats wth tygcd IR
based data. You can envision audo ad
even vi deo streans tr aversi ng a house via
a hone LAN Twopr inary obstacl es stand
inthe way of LANs in the hone. Rrg,
hones arent wred f or LANs and theref are
requre expensive customwring bef ore
LANirstd laion Evenalow cost LAN can-
not nake wp for the high cost of custom
virirg Second, LAN software even a
sinple Wndows LAN i s too conpl i cated
far the ave age consuner .

The potential physcd-layer o nedia
chaices for hone LANs may sur priseyau
Industr y groups are chanpi oning RF,
powea-lire, and phone-line physicd lay-
es, dtenqpingtoavadthe need f a rero-
fit virirg Surpisirgy, near-ter mtech-
majes wil ddive rddivey high data
rates over these channel's. Qher industry
grouss believe the reed for a hone LAN
tocary dgtd video wll reqire a nrew
| ong-cableversion of 13%4. Perhaps, tre
hone of the fuure wll wseahylridof LAN
technal ogi es.

Mar ket |eaders, such as Mcrosoft
(- www. niicr osof t . com) and Intel
(wwwinte.com are nowf ocusing on o
newwres irtigives for hone LANs.
Each of the potential nedi uns has advan-
tages and di sadvantages. R= technol o-
gesdf e thedtinteinflexhlity, dlow ng
suppor tf or untethered devices, such as
handhel d PG or renote controls, bu
today s RF LANs don t cone cl ose to con-
suner cost requirenents. Power-line
access is practicdly wiqutos, wthat -
lets locaed & 8ft inevas aong wdls
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throughout nost houses. Mbst proven
power -1 ine comruni cation schenes,
howeve , operate at approxinately 10
kbps rather than the approxinately 1
Mps of LANs. Fhone wires off er the sim
plest technica challenge and theref ore
reasonable oost, but phone wres arent
avdlaleineve y roomin nany houses. A
phone outlet night be unusable just
becase it s onthe wong side of aroom

Ind s netwo king busi ness group has
Oeci ded to f ocus on power-1ine LAN. Dan
Sweeney, naneger of Inted s hone-net -
wa king business unit, asserts tha aly
power-line LANs neet the cost and acces-
sibility requirenents of hone LANS and
that consuner de-nand wll place the
maxi mumcost of a hone LAN at $200 to
comect the first two nodes. You can find
sevag a white papers and presentations
on hone net wa ki ng at
www.intel.com/ home/
netwo Kindex. htm The naterid pinarily
descr i bes the nar ket and its requi renents
but nay be the best and nost easily
accessi ble sorce for nar ket dita Irtd
clains that hone LAN could be a $1 hil -

lionnar ke infiveyears.Intd does nat pro-
Vick detals o its power-line techna ogy,
other than to say that 10-Mbps rates
appear feasible ad thet it can neet the
cost requirenents of the consuner nar -
ke. The conpany envisions w despread
avalailityrex year . Sweeney dsoirsists
thet theresdt o Intd s wor k wil be open
and avalablef or (B use, athough no
other (BMs are publidy odlar &ingin
the powe-lire éf o t

Judgi ng fromother power-1ine conmu-
nicaion techndoges, Ind caldface a
tough chal | enge. The contral netwa kven-
dors haven t pushed powe-lirer aes past
10 kbps, ad seve d previous powea-lire
LAN star t-ups havef d ded Adaptive Nt -
wa ks has had the nost success deve op-
irgfaster powe-lire physcd layers and
df ers |G and power-line nodens that
can achieve 100 kbps. Such nodens,
howeve , cost nore than $2000. Adaptive
Net wa ks also clains to be devd oping a
lower cost hone LAN and believesit can
boost rates to 3to 5 Mys.

Inthe shor tte m you nay ke linted to
hone LANs that run over phone wrirg

Mcrosoft and Tut Systens are chanpi -
oning this technology (Fgure 2)
Mcrosdt s endorsenent of T s technd -
ogy appears to be based on the technal o-
o/ S near-ter mviaility. InJdy, Tu vidl
begi n shipping the HoneRun famly of
products. These products essertialy use
an Bhernet MAC (nedi a- access con-
trdler) wth a pore-lire physcd laye .
The HoneRun physicd layer becones
just another Bher net physicd-laye
choi ce along wth thin coax, 10BaseT, ad
Fast Bher . Intidly, HoneRun product s
wil suport 1.3Myps rates over hone
phone wres, despite the prevd et free
for mt opol ogy wth nunerous w r ing stubs.
The conpany asser ts that HneRin wil
wa k rdiably, povided that |ess than 500
ft d vir ing exi sts between any two nodes.
The HoneRun transnission is frequency-
isolated fromthe anal og phone va ce-
band, so the wring can simutaneously
suppor tvoi ce and data. Tu dansitstech-
ndogy wil aso coexist wth xC82 lirks
into the hone via phone wres.

Tu vill df er HoneRun netwo k- inte -
face cards, |G that integrate an Bher ret
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MACwith a FHoneRun physcd laye, ad
stand-al one physicd layers that wo k wth
other Bhernet MAC | Gs. The netwo k
ineface cards sell for $140 not an
unreasonable introductory ricefo a
lr and- new t echnol ogy. The conpany
clains that RCvendors wil be abletoship
HomeRun support inrew P& fa less
than $50 and ultinately see the price
appr oachi ng $10. AMD began suppor tirg
Tu s techndogy in ear |y My. The sen -
conductor vendor |icensed HneRun and
vill df er conpati blelGvithdl o itsdhe
B her net products.

Tut isnt the only conpanyf ocused on
phone wres. Sar t-up B gramal so pl ans
todf er an B her ret-like LANw th a phone-
line physicd laye . Bpigram howeve ,
believes that 10-Mps rates are an
abso ute requirenent for nar ket success
and plans to delay a product announce-
nent until the conpany can economcal |y
reech thet r ate. Expect an announcenent

ths year. Tut sys-
tens is aso plan-
ning a 10-Mps
upgrade to Hone-
Run but indicates
that a lowcost,
shi ppable inple-
nentation nmght be
twoyears away.

RF cost nay
hanper nar ke
Meanwhi |l e, RF
LANs are shipping in va une in busi ness
goplications. Net wo k-irtef ace cards thet
conply wth the new | BEEE 802. 11 wre-
| ess-LAN standard typically cost around
$500. Businesses are happy to pay thet
picetosdveadffialt viring probl emor
increase productivity. Restaur ants are
equi ppi ng ser vers wth wrel ess-LANunits
to te&ke orders and transmit themto the
kitchen. Unf o tunately, the $500 price

Usi nesses are

happy to pay $500
for anetverk-i nterface card

that conplies wth the | EEE
802. 11 wrel ess-LAN
standard. The price doesn t
neet consuner denands,

doesn t neet con-
suner denands.

The Home
Radi o Frequency
Wa king G oup
( HRF WG,
www. honer f .ag),
an indwstry odi -
tion is prsing a
lowcost RF LAN
that can carry
data and voice.
The HRFWG con-
sists of PC nar ket |eaders Conpaq
(www. conpag. comy, Inte, ad Nlcrosaft,
as well as leading conpanies fromthe
netwo ki ng and t el ecommuni cati ons nar -
kets. The group hopes to publisha spd -
ficdion this fal that defines a spread
spectr um RF physicd laye, a MC, ad
the Shared Wrel ess Access Protocol
(SWH. SWPwll dlow conpanies to
design interoper able products, such as



wrel ess-phone base stations wth mli -
pl e handsets.The pratocd wil a so be key
to phone-cal | processing, such as unified
nessaging and call forwardng A the
sane tine, SWP wll dlow Inter net
access fromd | linked nodes r angi ng from
Irter net phones to PGs.

The HRAWG bor r owed fromtwo estab-
lished standards to creste its M\C, phys-
id laye, and SWP specifications. The
MAC and physicd layer are essetidly
feat ure-reduced inpl enentations of
802.11. The physcd layer adopts the fre-
quency- hoppi ng spr ead- spectr un fl ava
that isoe gtionin8R 11 The HRFWG
wll lasen csdllaa ad filter tde ances
and suppor tarange ony equd toatyp -
cal hone and yad Meanwhi | e, the SMP
spec borrows heavily fromthe OECT (D g-
ital Bropean Grd ess Tel ephone) stan-
dardf or wrel ess-phone systens and | ocal
| oops.

Proponents believe thet by ear |y rex
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year the HRAWG wa kwill yid dalow cost
LAN capable of 1- and 2-Nips r ates. By
then thecaditionpredcts, ICvendors wil
df er compliat chip sets wth a hill-of-
naterials cost of $20 the cost from
ateratodgtd hts.

Uhf @ tunately, none of these hone-
LAN alter reives df ords the data rates
necessarytocary dgta video streans.
Yet, dnast any view of a wred hone of
the fuueindudes dgtd video ddivered
by stdlite, cable, a dgtd vesdiledsk
Gonsuners w il need a way to nove those
streans between living-roomenter tan-
nent devices and d soto ather roons wth
Ts a dgtd VCRs. Moreove, the nod-
a@n PC enables video editing, sothe RC
needs to be connected as wdl.

The |EE 1394 or Frewre standard
sdves the video-tr anspor t prdblemin the
living room Tre interf ace can carry data
& fast as 400 Myps wth fester versions
on the way. Lhf o tuetdy, 1394 suppor ts

onl'y 5ml ong cabl e between nodes, sothe
standard i s unsui tablef or use throughout
the hone. Howeve , theeis yet another
indstry group wth ideas about a future
home LAN The Mdeo Hectronics San-
dards Association (VESA), which is
responsi blef or sone graphi cs-rel ated FC
standards, hes fo ned the VESA Hone
Netwo k Gonmittee. It tuns ot thet the
mand acturers nost concer ned wth a
Vi deo- capabl e hone LAN such as con-
suner- el ectroni cs conpani es, were a so
adive VESA nenbers.

VESA s vision of the hone LAN runs
sigtly cotray to the no-newwres
nantr a repeated by Ind and Nlcrosdft &
recent devel opers everts.t s obvias that
a Vvideo-capable hone LAN wil require
sonme newwr irg VESA consi dered sev-
gal communication technd ogi es, ind -
ing Fast Bhernet, that codd be routed
over Gitegory 5 twstedpar wrirg The
conmttee decided to develop a new
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physcd laye for 1394 that coul d suppor t
long cabler uns and a star topd ogy. The
conmittee chose a new version of 1334
rather than Fast Bher net because 1394
i nherent|y suppor ts i sochronous Ser vi ces
for video streans. $ill, VESA hone net -
wa k nodes wil be Inter nt Aratocd (1B-
based.

In VESA s scenar io, the rewverson o
1A wll ser ve as a backbone netwo kf o
the hone (Fgwe 3) The backbone will
connect to broadband access netwo ksvia
X3, terestrid cble, a stdlite. Insice
the hone, it wll coret to wet VESA
te ns conponent netwo ks. These net -
wa ks coul d i ncl ude hone aut onat i on and
contro netwo ks, adog panddtde-
phone-system
phones, tr ad ti ond
analog TVs, and
next-gener ain dg -
td Tvs and VCRs.
VESA doesn't pre-
cl ude the powe-lire,
RF, and phone-line
LANs from connect -
ing to the beckbone
asaaxliay LAN

Unf or tunatel y,
VESA s backbore is
chronol ogically the
fa thest fromredity
and surely the nost
expensi ve approach
to hone LANs. dll,
the commttee
hopes to have a spec
available lae ths
year . It isdsowo king on a software spec
for device cotrd thet liesntop o the IP
netwo k stack The conmittee i s consi der -
ing borrow ng CAL fromthe CEBUs arena.
CAL includes suppor tf or data channel s
and cou d easi |y ser ve as a software stan-
dadthat dlows VCRs, TVs, cantorders,
and PCs to communicate. Some mem
bers of the coomittee woud pref & to
adopt a much less robust command set
that Sony (wawv sony. con) devel oped
gridly for audio-visual devices. VESA
may utinately support both approaches.
The consuner - el ectroni cs conpani es
may conetoredize that CL providsfa
nore capabilities and noves the hone-
autonation industry along at the sane

roons Wth

[ nast any vi ew of

awred hone of
the fuueind ues dgtd
video ddivered by sadlite,
cde a dgtd verstile

disk. Gnsuners wil
a way to nove those
streans between |iving-
rooment ert ai nnent

devi ces and a so to ot her

tine.

Snplifying LAN softwere

Regard ess of whi ch LAN t echnol ogi es
mekeit tothe home,it s dear theindstry
wll need software thee s much essier to
cofigure than Wndovs 95 o even Wn-
dows 98. Nicrosoft has pledged to deveé -
op software layers that reside on an IP
LAN that inplenent netwo k plug-and-
day. Grrently, a user mst eter daain
nore than 0 fidds to cofigre a Wn-
dows LAN Experienced users nayfirdit
tivd, bu ave age cosuners wil find it
i npossi ble. B'ror nessages use arcane
te nind ogy that can beffle even exper i-
enced users. The success of the hone
LAN may hinge on
Mcrosoft s reduc-
ing the cofigur a-
tion of each node
toaf ewsteps wth
&r aightf or ward
questi ons.
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