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Al Is The Able Assistant 
After years of media hype and grand promises, artificial intelligence (AI) is finally 
finding some real-life applications-although they are seldom the kind of dramatic 
schemes being ballyhooed just a few years ago. The shift in emphasis was readily 
apparent at Stanford University recently during the first national conference on 
successful A1 applications.* In the early 1980s, said conference cochair Alain 
Rappaport, president of a small expert systems company in Palo Alto, California, 
known as Neuron Data, millions of dollars were invested in "knowledge engineering" 
to extract the appropriate rules from human experts, and more millions were invested 
in special-purpose LISP machines just to run the programs. Yet today those efforts are 
beginning to look like fossils. With rare exceptions, he says, "the old, heavy AI" is 
simply not economically feasible. 

Nowadays, says Rappaport, successful A1 applications are starting to follow the 
same pattern that NASA is trying in its shuttle flight control system (see accompany- 
ing story): that is, start with a set of conventional programs, and then use A1 as a kind 
of "technological glue" to link them together-and to help the user with the inevitable 
avalanche of data and choices. "Here is a database that means nothing to me," he says. 
"But by using AI, I can collect and illuminate just the right data and enhance the 
decision-making process. I can enhance the activities that are inherently human." 

In organizing the Stanford conference, Rappaport and his colleagues deliberately 
limited the talks to A1 applications that were in productive, everyday use-as opposed 
to prototypes, laboratory demonstrations, and bright ideas. "If we're promising 
people miracles at Lourdes," said expert systems pioneer Bruce Buchanan of the 
University of Pittsburgh, "at least we ought to count the crutches." 

Consider just two examples: 
TAM-the Technical Analysis and Reasoning Assistant-is an expert system 

developed at the Manufacturers Hanover Trust Company in New York to aid foreign 
currency traders in making their decisions to buy, sell, or hold. This is a high-pressure 
environment, to say the least. Traders are constantly bombarded by pricing data on 15 
major currencies and a host of minor ones. They communicate with each other via 
120-line telephones. They always have their lunches brought in because they might 
lose a fortune if they ever took the time to go out. And even the best traders are 
pleased if their predictions are right as much as 60% of the time. 

T A M  is accordingly an effort to ease the level of frenzy while simultaneously 
improving the odds. The system takes in a stream of live financial data-with "dead" 
data being defined as older than 3 seconds. Then it automatically analyzes the data for 
trends, presents the user with an on-screen display of the essential facts that he or she 
needs to know (but no more), and makes recommendations for trades. In short, it 
serves as a high-level assistant, so that the trader does not have to monitor the 
situation constantly. 

a The Force Requirements Expert System (FRESH) is a naval battle management 
expert system developed by the Defense Advanced Research Projects Agency as part 
of its Strategic Computing initiative. It has been in regular use by the staff of the 
Commander in Chief of the U.S. Pacific Fleet since August 1987. The problem they 
face is to coordinate the movements of nearly 300 ships, including aircraft carriers, 
submarines, destroyers, and tankers, together with more than 2000 aircraft, spread 
over some 95 million square miles of ocean and 2450 ports of call. Any plan for 
deploying these forces has to take into account such factors as the time available to 
meet a crisis situation, and the combat readiness of each individual unit-which may 
be very different in reality than it is on paper. Devising such a plan by hand is 
inefficient, at best, and often results in important factors being ignored. 

The FRESH system attempts to do better by using expert system techniques 
combined with existing databases and command and control systems. As a resource 
manager it monitors the current state of the fleet and evaluates the impacts of any 
changes in plan; reports that previously required hours can now be produced in 30 
seconds, with accuracy improved from 90% to 99%. And as a planning assistant, 
FRESH can generate and evaluate some 100 options in just a few minutes, versus the 
hours it used to take to evaluate perhaps a dozen options by hand. M.M.W. 

*Conference on Innovative Applications of  Artificial Intelligence, 28 to  30 March, Stanford University, P d o  
Alto, California. 

more efficiently than a conventional algo- 
rithm can. The upshot is that the control 
center's new workstations can display not 
just data, but interpretations that help con- 
trollers make better decisions faster. 

Interestingly enough, one of Muratore's 
strongest supporters is Eugene F. Kranz, the 
Johnson Space Center's Director of Mission 
operations and one of the people who 
originally created the mission control center 
back in the early 1960s. 'When you look at 
how John has been received by the other 
controllers, it's incredible," says Kranz. 
"They give him a problem and he can give 
them a solution in just a few weeks." Mura- 
tore has put together his own tiger team to 
implement the new technology, and has 
even had black silk jackets made up for the 
team members sporting the Mission Opera- 
tions Directorate logo. "John's gotten too 
valuable to use in routine console opera- 
tions," says Kranz. 

"The only problem," he adds, "is that we 
have to grow out of the old system and into 
the newland  that means big bucks." Re- 
placing the whole existing system means 
putting in workstations for more than 100 
controllers at a time, not to mention all the 
necessary backups and redundancy. Now 
add in enough expanded capacity to handle 
ground control for the space station starting 
in the mid-1990s-assuming that the space 
station is really built-and the bill will come 
to several hundred million dollars. Given his 
current budgetary situation, says Kranz, he 
is going to have to string out that expendi- 
ture for the better part of a decade, although 
he is now trying to reprogram some hnds  to 
speed things up. 

Lending urgency to this changeover is the 
two-tiered structure of control center demo- 
graphics: one group of relatively young con- 
trollers who were brought in for the shuttle 
era, and one group of older, more experienced 
controllers who originally signed on in the 
Apollo era-and who are now starting to 
retire. "I'm losing the whole 45-and-older half 
of my organization," says Kranz. So if NASA 
really does manage to fly the shuttle at least a 
dozen times a year, as it hopes to, and 
especially if the agency gets the go-ahead for 
its space station, those remaining controllers 
are going to need a lot of help-which is 
precisely what Muratore and his artificially 
intelligent machines can provide. 

As Muratore himself points out, the new 
systems will not only allow the control 
center to get by with fewer controllers per 
shift, but they should ease the training bot- 
tleneck. He believes that the time it takes to 
bring a novice controller up to speed could 
be cut from 2 years on the old system to 
about 18 months on the new-a savings of 
25%. a M. MITCHELL WALDROP 
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