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IBM Watson supercomputer

If we remember the most intelligent machines cikdtg man, then, definitely,
Watson will take first place among them.

The story of Watson supercomputer began in 200@nwibavid Ferrucci, senior
manager of IBM's semantic analysis, engaged inngestne of the most powerful
supercomputers in the company, which occupies drteeotop lines of the 500 most
productive machines in the world. Ferrucci decittetty, how well the machine will deal
with the tasks, formulated on "natural languageg' ddggested the machine to answer 500
guestions from the american TV show Jeopardy. Témults were disastrous: in
comparison with the real players, the machine tsemough quick to respond, and the
number of correct responses did not exceed 15%udennterested in the causes of such
behavior of supercomputer. As a result, in 2007Ayvas able to convince the leadership of
IBM to give him a team of 15 people and 3-5 yeanscreation an efficient automated
system, capable to answer on unformalized questgunsh system would be useful for all
kinds of call centers, help systems and any otbeMicees which serving clients. IBM has
already had a successful experience in creatindgnimes, that can compete with human
intelligence - a supercomputer Deep Blue, which wenworld chess champion Garry
Kasparov in 1997.

Machine, that recognizes a natural language, fag@sdifficult and complex rules
of language with numerous distortions and deviatidrom that rules. The biggest
challenge lies in the fact, that people communieatiein their cultural and social context.
Spoken language full of hints and allusions, refees to general facts, concepts and
phenomena certain for a particular social envirammEor efficient processing of such
information uses statistical algorithms, that allpou to link different concepts with each
other by analyzing a variety of documents. Ferrieam loads into memory of IBM
Watson millions of documents of all kinds - textkepencyclopedias, reference books,
fiction and religious literature. To analyze theegtions Watson uses more than a hundred
algorithms, offering hundreds of possible solutiofken other algorithms evaluate the
accuracy of the potential answers, eliminatingitmgossible and improbable.

After four years of study Watson made his debubha American television show
Jeopardy. Watson played against the champions ariém The result was stunning for
humanity, Watson won with clear advantage.

What is Watson? At the time of debut it was 750/aey POWERY7, united to the
system with a volume of 15 terabytes of memory.quaisoftware is more important than
the hardware. This software has been called DeeftQ#cludes the integration of natural



language processing machine NLP, information nettidR, machine learning ML,
multiple-parallel computing and knowledge repreaton and reasoning KP & R. The
unique intellectual core of Watson includes 40 geygrams. Watson'’s software written
In various languages, including Java, C++ and Bralud uses the Apache Hadoop.

Watson’s hardware architecture allows distributedhputing, i.e simultaneously
work with multiple tasks in parallel mode. In adlii, it allows to run programs at many
devices connected to the head cluster of servedemented in the cloud. Watson has
operating speed of supercomputers, which allovsolee the most complex problems in
real time and thus maintain operative dialogue thth person without delay. Watson is
able to work with super big data, ie, structured anstructured data, including not only
the text and tables, but also images, video andastdeams. All these disparate data
formats integrate into a common information basksireams. The system has a powerful
intellectual apparatus of multidimensional proceg®f any data. This apparatus uses not
only statistical methods but algorithms, based atiepn recognition theory and other
branches of mathematics. Watson implements theciptén of machine learning. The
results of computations are constantly compare thi¢ghreference answers, and, if there
are errors, the system in the automatic mode mbaihd improves itself so as to obtain
more correct answers each subsequent iterationsyidtem is able to perceive a natural
language, as in the form of a series of soundsxy dn the input and on the output. In this
sense Watson is the most advanced expert systéme mworld, which able to engage in
dialogue with the person in ordinary language.

After winning the show Watson went to study at MeiaidSloan Kettering Cancer
Center. Here, the developers team with leading iiSlogists trained Watson to diagnose
the cancer. It was taught to help doctors diagmpageents and recommend appropriate
treatment courses for each case. After carefulystMdtson started practical advice. Not
so long ago, IBM and Memorial Center told the pabhat today Watson significantly
increased the accuracy of diagnosis of cancer amdive advice to physicians of ordinary
skill, that significantly increase the effectiveaed treatment of cancer patients by these
doctors.

Simultaneously, Watson began to help in the puddiwice. It is now known that
the system is ready for use in the NSA and the FBI.

Also Watson proved himself as an perfect actualgutator of insurance risks and
investment adviser. His recommendations for then&tion of a portfolio of shares were
much more profitable than the recommendations ef dbntrol group of investment
advisers from Wall Street.

For the development of creative abilities of Wat#srcreators chose the culinary
arts. This is very convenient testing ground: cogks a very "human" intuitive process,
poorly responsive for algorithmization and standaaiion. Millions of recipes, collected
on the Internet, served as initial data for Watsbmey were passed through a proven



natural language processing algorithms, that wesed tbefore. It has been extracted
information from Wikipedia about the typical ingredts and reception processing specific
to the different cuisines of the world. Finally, ¥an received a thorough knowledge of
the chemistry and physiology of human perceptiotaste and smell. New recipes are
generated, based on the existing ones, using digaigorithm. As a suitability function,
the values of novelty, pleasantness and compayiltere used.

As a result it was created an application in whjigch can specify a set of products,
national style and variety of dishes, and then Waigives a set of recipes, that can be
sorted by degree of novelty, pleasantness and ddmipa In addition to individual
dishes, Watson is able to create entire menusriaggliversity and the right combination
of food through the use of thematic modeling. Thethod of constructing models of the
collection of text documents, which devides thdemtion on themes and determines to
what subject refers each document. Watson usesnthilel to the recipes. As keywords
are the individual ingredients, as documents ampes themselves.

All this has allowed to announce the start of thedtstage in the life of Watson. He
moved into the cloud and open to third-party agion developers. Now Watson has an
API, by which third-party programs and services raag the power of Watson cognitive
computing.

The development teams can write their applicationspecific subject areas, getting
knowledge on Watson architecture and software isolsit Yet IBM limits the number of
third-party developers. Those who want their agpions to take advantages of Watson,
should first contact the company to get approval access to the cloud, and only then
start working.

Cognitive computing in coming years will be in derdan various fields. First of
all, they will affect those office areas where wakoutine and it is very, very expensive.
Watson offers great promise in law and consultihgre, main part of the time is spent not
on the search for a solution but on sorting vasiuats of information.

Watson also be able to help in the sphere of health services. Undoubtedly, this
Is only the first steps of cognitive-computing mess.
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