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B 2007roay J3Bua ®@eppyym U ero KOMaHIa HAYAJIH padoTy Ha/X CO3IaHHEM CHCTEMBbI, KOTOPasi CIOCO0HA
0oTBevYaTh Ha Hepopmasm3oBaHHbIe Bonpockl. Jlis 3(pdexTHBHOI 00PaGOTKH eCTeCTBEHHOI0 A3bIKA
HCHOJIB3YIOTCS CTATHCTHYECKHE AJITOpuTMEL. B mamsare IBM Watson 3arpy:karorcsi MHJIJIHOHBI HCTOYHHKOB
uH(opMann, OCHOBBIBASICH HA KOTOPBIX CHCTEMa MOKeT aHAJIM3HPOBATH BONPOCHI H 1aBaTh 0TBeTHI. PaGoTa
CynepKoMNBIOTepa ocyuiecTBJsieTcs 3a cuet ceppepoB POWERT n mporpammuoro odecriedennss DeepQA.
Watson noanep:;kuBaer pacnpenejeHHbIe BoIYncaennsi. CHcTeMa MoOKeT BECTH IHAJIOT B peaJbHOM BpeMeHH.
CynepkoMnbOTep 00YININ IHATHOCTHPOBATH PAK M BHIIABATh NMEePCOHAJIBHBIN Kypc Jedennsi. \Watsonrakike
paboTaer B 0aHKOBCKOI cdepe, chepe cTpaxoBaHUA M IOCYIAPCTBEHHBIX cays:k0ax. Jlas nanbHeidmmero
pa3BUTHS CHCTeMY 00YYMJIN co31aBaTh peuentbl 0J1101. Co3nan AP| ais croponHux pazpadorunkos I10,
MO3BOJIAIOIINIT MCIIOIb30BaTh BO3MOkHOCTH WatSON B cTOpOHHUK NMpuUJo:keHusXx. [lepcnekTuBHbIE cepbl 11
npumeHeHust Watson —ogucHas cdepa, npaBo, KOHCAJITHHI.
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In 2007, David Ferrucci and his team began work a& system, capable to answer unformalized questions.
Statistical algorithms are used for efficient procssing of natural language. In Memory of IBM Watsonwere
downloaded millions of information sources to analye questions and give answers. A supercomputer iaged on
POWER?Y servers and DeepQA software. Watson supportiistributed computing. The system is able to conadu
a real time dialogue. Supercomputer was trained tdiagnose cancer and give personal treatment. Watsailso
works in banking, insurance and public services. Rofurther development of the system it was trainedo create
recipes. An API for third-party software developerswas created, it allows to use Watson in the thirgharty
applications. Promising areas for Watson applicatio - office sphere, law and consulting.
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If we remember the most intelligent machines cebateman, then, definitely, Watson will
take first place among them.

The story of Watson supercomputer began in 200énvidavid Ferrucci, senior manager of
IBM's semantic analysis, engaged in testing orte@Mmost powerful supercomputers in the
company, which occupies one of the top lines of5d@ most productive machines in the world.
Ferrucci decided to try, how well the machine d#al with the tasks, formulated on "natural
language”. He suggested the machine to answer@ligns from the american TV show
Jeopardy. The results were disastrous: in compansih the real players, the machine is not
enough quick to respond, and the number of coresgtonses did not exceed 15%. Ferrucci
interested in the causes of such behavior of sopgpater. As a result, in 2007, he was able to
convince the leadership of IBM to give him a teadmi® people and 3-5 years for creation an
efficient automated system, capable to answer éormmalized questions. Such system would be
useful for all kinds of call centers, help systeansl any other services which serving clients. IBM

has already had a successful experience in crea@hines, that can compete with human



intelligence - a supercomputer Deep Blue, which wanworld chess champion Garry Kasparov in
1997.

Machine, that recognizes a natural language, fadesdifficult and complex rules of
language with numerous distortions and deviatioms fthat rules. The biggest challenge lies in the
fact, that people communicate within their culttaatl social context. Spoken language full of hints
and allusions, references to general facts, coe@qt phenomena certain for a particular social
environment. For efficient processing of such infation uses statistical algorithms, that allow you
to link different concepts with each other by amalg a variety of documents. Ferrucci team loads
into memory of IBM Watson millions of documentsatif kinds - textbooks, encyclopedias,
reference books, fiction and religious literature.analyze the questions Watson uses more than a
hundred algorithms, offering hundreds of possiblettons. Then other algorithms evaluate the

accuracy of the potential answers, eliminatingitjgossible and improbable.

After four years of study Watson made his debuh&énAmerican television show Jeopardy.
Watson played against the champions of America.rébelt was stunning for humanity, Watson
won with clear advantage.

What is Watson? At the time of debut it was 75@aer POWER7, united to the system
with a volume of 15 terabytes of memory. Uniqudwafe is more important than the hardware.
This software has been called DeepQA. It inclutiesritegration of natural language processing
machine NLP, information retrieval IR, machine l@ag ML, multiple-parallel computing and
knowledge representation and reasoning KP & R.urhgue intellectual core of Watson includes
40 key programs. Watson'’s software written in @asi languages, including Java, C++ and Prolog

and uses the Apache Hadoop.

Watson'’s hardware architecture allows distributechputing, i.e simultaneously work with
multiple tasks in parallel mode. In addition, iioas to run programs at many devices connected to
the head cluster of servers, implemented in thedclgvatson has operating speed of
supercomputers, which allows to solve the most dexproblems in real time and thus maintain
operative dialogue with the person without delayt¥en is able to work with super big data, ie,
structured and unstructured data, including noy tm text and tables, but also images, video and
audio streams. All these disparate data formaggrate into a common information base and
streams. The system has a powerful intellectuahegips of multidimensional processing of any
data. This apparatus uses not only statistical oasthut algorithms, based on pattern recognition
theory and other branches of mathematics. Watsprements the principle of machine learning.
The results of computations are constantly compdtethe reference answers, and, if there are

errors, the system in the automatic mode rebuidsimproves itself so as to obtain more correct



answers each subsequent iteration. The systenteisaaperceive a natural language, as in the form
of a series of sounds or text, on the input antheroutput. In this sense Watson is the most
advanced expert system in the world, which ablenigage in dialogue with the person in ordinary

language.

After winning the show Watson went to study at MeiadSloan Kettering Cancer Center.
Here, the developers team with leading US oncolsd@iained Watson to diagnose the cancer. It
was taught to help doctors diagnose patients asahmeend appropriate treatment courses for each
case. After careful study Watson started practidaice. Not so long ago, IBM and Memorial
Center told the public that today Watson signifibamcreased the accuracy of diagnosis of cancer
and can give advice to physicians of ordinary skilat significantly increase the effectiveness of

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 Watpooved himself as an perfect actuary,
calculator of insurance risks and investment advidiss recommendations for the formation of a
portfolio of shares were much more profitable tti@recommendations of the control group of
investment advisers from Wall Street.

For the development of creative abilities of Wat&ertreators chose the culinary arts. This
IS very convenient testing ground: cooking is ayv@iuman” intuitive process, poorly responsive
for algorithmization and standardization. Millioakrecipes, collected on the Internet, served as
initial data for Watson. They were passed throughogen natural language processing algorithms,
that were used before. It has been extracted irg&tom from Wikipedia about the typical
ingredients and reception processing specific éadifferent cuisines of the world. Finally, Watson
received a thorough knowledge of the chemistry@ngiology of human perception of taste and
smell. New recipes are generated, based on theéngxaes, using a genetic algorithm. As a

suitability function, the values of novelty, pleas@ess and compatibility were used.

As a result it was created an application in whjich can specify a set of products, national
style and variety of dishes, and then Watson gavest of recipes, that can be sorted by degree of
novelty, pleasantness and compatibility. In additoindividual dishes, Watson is able to create
entire menus, ensuring diversity and the right doation of food through the use of thematic
modeling. This method of constructing models of¢bkection of text documents, which devides
the collection on themes and determines to whgestukefers each document. Watson uses this
model to the recipes. As keywords are the indiMithgredients, as documents are recipes

themselves.



All this has allowed to announce the start of thidtstage in the life of Watson. He moved
into the cloud and open to third-party applicatitavelopers. Now Watson has an API, by which

third-party programs and services may use the poiratson cognitive computing.

The development teams can write their applicatfonspecific subject areas, getting
knowledge on Watson architecture and software isoisit Yet IBM limits the number of third-party
developers. Those who want their applications ke &dvantages of Watson, should first contact

the company to get approval and access to the cémadonly then start working.

Cognitive computing in coming years will be in derdan various fields. First of all, they
will affect those office areas where work is roetand it is very, very expensive. Watson offers
great promise in law and consulting. Here, main pathe time is spent not on the search for a

solution but on sorting vast amounts of information

Watson also be able to help in the sphere of health services. Undoubtedly, this is only

the first steps of cognitive-computing business.
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