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Tambe's -Friday -learned

ning more than 10 minutes late,

",.{ he had atendency to cancel meet-

1 | ings.:So one day when Tambe was -

delayed, Friday took it upon hinself to

'} send out a last-minute canceliation, Un-
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fortunately, the -meeting was with
Tambe’s director to-discuss the project’s

L funding for the next year.

_Aghast, a .project assistant called

.| Tambe to ‘confirm. After a stight ad-

justment of priorities, the elf went back
to running Tambe’s schedule,

On the positive side, “you don't have
to worty about elves gossiping,” Tambe
says.

Leaving the organization of your life
in the hands of technology is always
dicey; for most of us, just dealing with
pocket organizers stretches our pa-
tience. But the Electronic Elves Project
pushes the limits of the possible. The
elves don't just interact with their own-
ers; they interact with one another,
without hurnan intervention, and take
action on their own initiative,

Blending humans, software

The project is financed by the federat
government’s Defense Advanced Re-
search Projects Agency (DARPA), the
same agency that created the Internet
30 years ago. It's “one of the first proj-
ects to demonstrate that humans and
software agents can be blended togeth-
er searnlessly,” says james Hendler, pro-
gram manager in the information sys-
tems office at DARPA,

Friday and his kin show “how agents
can be significantly more capable than
other software approaches, performing
fasks based on human goals and re-
acting to changes in the environment
based on human needs,” Hendler says.

The elf “conclave,” as the researchers

to anticipate every desire
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call it, inctudes one elf for each partici-
pant, plus several helper elves, including
information and schedule agents. Using
information supplied by their masters,
they decide which researcher will deliv-
er the week’s lab presentation, as well

as which meetings to postpone and

which to cancel.

The results were originally designed
to show up on participants’ Palm digital
assistants. But of late, users have taken
to doing most of their “talking” to their
individual elves on cellphones that pro-
vide Web access.

“What 1 like about it is that these
shoemalkers are trying out the shoes
themselves,” says Tim Finin, a computer
science professor at the University of
Maryland who also works on autono-
mous agents. “They really use these
things on a day-to-day basis. I've been
with Milind many times, and his
phone’s constantly going off, and it's his
agent trying to set something up. lt's
very neat.”

The non-descript Information Sci-
ences [nstitute buiding overlooks Los
Angeles’ stunning Marina del Rey hat-
bor. Inside, the sight of denim-clad engi-
neers being ordered around by their
Palms iso't unusual. On one floor, scien-
tists are busy mapping an ant's brain us-
ing X-rays to test a method of remotely
harressing the computing power of a
dozen ‘university supercomputers to

By Ale)andra
Gonzalez.
USA TODAY

quickly
" render that
image  in
3-D.  One
_ flight up, re-
searchers are
training machines
to trapslate Sinha-
lese and Tamil, the
main languages of Sri
Lanka, into English.
Because much of the research
the institute does is government-fund-
ed and sensitive, scieatists must use se-
curity cards embedded with computer
chips to access each level and individual
labs. Originally, Tarmbe’s group planned
to tie its elves into the building's securi-

ty system, so the -elves would know -

where their masters were at afl times.

“But when we tried to explain to se-
curity that we wanted to open their en-
tire system up to a bunch of autono-
mous computer programs ..." re-
searcher David Pynadath says, pausing
as his colleagues burst into laughter.

“Let’s just say they didn't go for it,"
Tambe finishes.

Elves tap into GPS locators

The Electronic Elves Project is the
first instance of a real-world use of truly
autonomous programs. “It's a living lab-
oratory,” says Phil Cohen of the Center
for Human-Computer Communication
at the Oregon Graduate Institute of Sci-
ence and Technology in Portland, who
has followed the research. “Not many
organizations use what they build when
they're doing really advanced stuff”

Each researcher carries a smalf Global
Positioning Systetn (GPS) device that is
synchronized to his or her elf, allowing
it to pinpoint the person’s focation with-
in a few hundred yards and make deci-
sions based on that inforration.

On a recent trip from the Los Angeles
airport to the institute, Tambe’s phone
beeped hint that he had an incoming e-
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mail message. It was his elf, re-
minding him that he had a
9:30 am. meeting and
that it was 9:25. Using
Tambe’s GPS locator,
the elf knew he was
several miles from the
office and couldn't
possibly make it on
time, It gave him the
option of postponing
the meeting by 10, 15
*_or 30 minutes or cancel-
ing it. :
Tambe chose to post-
pone by 30 minutes. The elf
then networked with the elves
of others scheduled to attend and
passed the word, :

DARPA hopes that someday intelli-
Fent computer programs will simplify
ogistics for complicated military opera-
tions. Elves assigned to individual sol-
diers would work in real time, making
split-second changes based on updated
information about enemy troop move-
ments-and casualties. “They'll act as

roxies,” says Pynadath, whose work
ocuses on decision-making in multi-
agent environments. “They'll provide
swift reaction in a crisis.”

‘Combat elves' possible

The defense agency believes that
“combat elves” could be used in com-
mand and control, Hendler says.
“Knowing what is happening on the
battlefield, and using that information
appropriately, is becoming more difficult
as our forces become more sophisti-
cated, flexible and capable.

“Saftware that can automate some of
this burden, alfowing humans to ignore
some of the pesky details and focus on

‘the-big picture, should significantly im-

prove the speed and accuracy of US.
military forces.”

The ability to do logistical shuffling
makes the Electronic Elves Project of in-
terest to more than the military, NASA,
for one, has put out feelers. “They've
been talking about possible use of
agents on the space station,” Tarmnbe
says. Agents could help a space station
crew get more done and save trips —
and therefore lots of monefy‘

Another possible use of the agents:
commercial aitlines, which must coor-
dinate the schedules of pilots, flight at-
tendants and maintenance personnel,
all in accordance with complex federal
laws governing who can work where
and for how long before taking a break.
Anything that could streamline the
process and remove waste would be in-
valuable,

This may seem cutting-edge now, But
Maryland's Finin thinks such agents will
begin showing up in consumer cell-
phones and Palms soon. “I would guess
within two years this will be fairly com-
mon as a way to help you, if you have an
Internet-enabled device.
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