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A Indian
studet inthe
UShes huilt
theverld s
snal | est

Web server.
Hetdks to
CH P about
hs

ariharan Subrahnmani am Shri ku-
mar, an Indan student at the Wh -
versity of Mssachusetts, USA
hes hu It the verld s snal | est Wb serv-
er that he calls the iHc froma 49
cent chip bought at an el ectronics store!
Hs invention beat a dozen conpeting
devices to bag the title. The Mt chbox
Server constructed by Vaughan Rratt, a
professar at Sanford, had earlier held
thedstintion
Sri, as he is known, says that the
potentia of the iAc is boudess. The
iAcis about the size of a natch head .
I thirkit vill bevery df ficdt tobest ths
ae Sri sas. It wil beineestingto
see peope try to better it. TheiHc can
be comnected to the Internet through a
serial port and does not require a key-
board or display it can be contro | ed by
any nachi ne connected to the Wh

Isnt there nore to the iAc than just
being the snal | est Wb server in the
wor | d?

Yes, it was nuch nore than just
bresking a nationd record. Adevice like
the iA ¢ has nany practica applications.
It has atiny standards-conpliant TG IP
stack many different applications can
be witten based on TGP IP and Wb
stadards, adthe possibilities o thisae
now open. Serving Wb pages is oy a
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very snall part of the story. Remenber
that a Web browser not only fetches
infornation it can a so be used to nake
sel ections, click on swtches and check-
boxes, enable or disable features,
change settings and send themto the
renote conputer to nake the settings
take ef fect. Wth the iRc, that renate
conputer has shrunk to the size of a
nat ch-head, and costs less than addlar.
This neans you can connect practical ly
any device or appliance to a netvork, and
cotrd it over the netverk.

Wiat kind of practical applications
are you referring to?

(e good exanple is this: nost
appliances today are electronic, and
nmany of themcone with snal | enbed-
ded mcrocontrol | ers. However, each has
its own user interface and, due to cost
ad size restrictions, the interface dten
cosi sts of nerely a couple of cursor but -
tons and a mninal LY LED display.
You have to wal k through nultilevel
nenus to change settings, whether you
are using a ncrovave, a cof fee nachi ne
o even a fax nachine or laser printer.
Oten, this has you rumning for the user
nanual .

Wse of Web standards can change
ths. Your RCalready has a nice gener -
a purpose dynanical ly configurable

QU the Wb-browser that runs Java
The appli ance or devi ce could export its
contro panel as a Java appl et, and you
can control the device using graphica
prinntives and Hel p screens, rather than
punch tiny keys wth pudgy fingers. Aso,
we can use inexpensive Wb ternminal s
o thindierts, adge ridd the RCdto-

gether .
Sorme exanpl es?

Devi ces on such a netvork can tdk to
each other and coordinate their settings.
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You set a new wake-up tine on your
aarmclock, andit autonaticaly updates
the tine setting on your autonatic cof fee
brewer, and aso turns on your room
heater 30 minutes before you wake up.
Thsisdfficut todowthout conmonica-
tion standards, and the Wb provides a
good standard for us to huild such
appl i ances on.

The appl i ances a ready have the intel -
ligence, and the Internet provides the
comectivity. Davices likethe iR c comect
themtogether, and d | owapd i ances to be
networked at a very af fordad e cost.

You nean there are huge conmer ci al
applications for theiRAc ?

The possibilities are quite bound ess.
I n essence, every devi ce and appl i ance
we use today can be connected to an
easy-to-use contro panel. S far, ve
had to learn the | anguage of the device
and consult the user nanual we were

subservient tothe appliance. 1ded ly, the
nachi nes should be subservient to us,
and speak a | anguage of our choi ce.

If we vant a MRto work wth a TV,
we now need to ook up the MR s au -
put channel setting, then pick up the
renate for the TVtoflick tothet chand .

The equi pnent should talk to each
other and get settings fromeach other
as required. W shoul d not need to read
settings fromone device ad feed it to
theaher. Devices liketheiFc canadlow
appl i ances to connect to each other, pr -

haps by sending signals over electric
wring, infrared, wreless or cables and
nake this dreampossibl e.

Wiat exactly is the TGP IP stack
design and the specific features
inplenented in the i A c?

The T IPstack is wittenin a nod-
ular style as nuch as is possible wth
such spece comstraints, thet is. It con-
sists of a nedia access nodul e, a pro-
tocol processing engine and an
application interface. The application
inerface is not the socket interface
instead, it is described interns of task
precedence rel ationships in a red -tine
G5 and conmuni cation and interlocks
between these tasklets constitute the
A interface. The AH, therefore, sup-
port not oy static files, but a so dynam
ically generated data, which you can
think of as sonething akintocg-hin

I'n the deno server, the nedia access

“Devices like the
iPC allow various
appliances to he
networked ata
very affordahle
cost’

nechani smused is SLIP, wvhich oper -
ates over a conmon seria line. This can
be replaced by AUP (pardle line IP o
BEhernet. The innovation is in the
TR IP firmare core, and this can be
used wth any of these ned a

The i A ¢ can connect to any standard
9IP router. It gets IP packets ad
replies to themaccording to the TQP
and |Pprotoca s. During a recently con-
cluded technica test period, for two
veeks, the iFc was connected to a
Li nux nachi ne configured as a router.

The router does not do anythi ng ot her

than forvard packets to the iHc and
send the packets its gets from3IP on
to the Internet. It does not process the
packets in any other way.
Wiy did you use Si RP and not PPP ?
Wiy have you connected your PC
wth the i Fc server and why do they
share an | P address?

A this nonent, for avariety of prac-
tica reasons including the need to get
an | P address assigned on our LAN
the iHc is connected to a nachine in
such a
nanner that it can shareits | P address.
SiRP does this as it puts a regular
Sl1PcorectiontotheiHc adtheiHFc
is doing al the packet processing by
itself. SiRP is exactly like IP nas-
Querade inLinux, only it is done as user
process instead of a kernel inpl enen-
tationit is only forvarding packets
and nappi ng | P addresses so that the
sane | P address can be shared by two
nachi nes.

The SLiRP arrangenent is not
absol utel y necessary; the iAc can be
directly connected to the LAN or to a
router wthout SiRPor | P nasquerade.
In fact, ore verison of the iHC uses
PPP, and connects directly to a nodem
It candad inoay |, o youcandd
intoit and comect toit using planFP.

Qoul d you gi ve us nore details about
the file systemyou ve devel oped ?
Howis it inplenented?

The file systemis very sinple. Hw
ever, it isimotat tomdethe it ismt
hard-coded. There are 64 file slats, and
you can think of these as 64 entriesina
Fle Alocation Table (FAT). No sub-
dredaiesedist sneit isafla filesys-
tem why would you need directories
when you have only 64 files? Each file
can be from512 bytes to 4 KBin the cur -
rent inplenentation, but this can be eas-
ily extended to up to 1 MB (or what ever
the capacity of your nenory device is).
The current FAT sizing table entry of
512-40% bytes is just perfect todlocate
the 32 KB have in the 24l c256 B=P-
RMinto 32 dif faet files d df feret
sizes. You can see dl the files in the
filesystemat ww ccs. cs. unass. edu/
~shri/ iHcTech. htnh. They add up to
32 KB the capacity of the EEPRIM

The FAT is al so stored on the EEP-
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