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Abstract

The main purpose of machine learning is to create a model from input and
output quantities, state of training set which will be used to solve some kind of
problems (prediction, decision making and etc.). Intelligence systems are based on
machine learning (with other important aspects). Therefore it’s important to create
an adequate model. There exists many kind of intelligence systems: Mathematical,
Biological etc. Such kind of systems might be based on some kind of information.
There exists a lot of different algorithms which are used for such systems, for
example: Classification, Clustering. As usual if they are used separately, it does not
affect high performance. It appears from this we have to combine/merge such kind
of algorithms (Combining does not mean producing new algorithm, but it defines a
sequence of any kind algorithms which will be used in whole system). In any case
it’s required to define these important questions: Input and output information,
the main processes and principles of whole system. It’s important to define input
information adequately for every used algorithm. There exists many kind of
intelligence system, therefore input information might be defined in any format.
There exists many kind of information, therefore it may be: String based, Number
based and etc. As usual intelligence systems are based on two kinds of information:
Quantitative and Qualitative (In them any other kind of information are united).
System may be based on such kind of algorithms which are based on binary
format, therefore it is required to normalize input data before passing it to
algorithm. It’s also important to denormalize output information (Denormalization
means to restore output information in original value with adequate accuracy).
The usage of denormalization is clear in such kind of intelligence systems which
makes decision without human (If there exists multiple decisions, system suggests
human to select any of them). Of course if such systems won’t denormalize output
information (In human readable format), human won’t be able to understand

output decision, so denormalization is not less important than normalization. In



intelligence systems, when we are having combinations of algorithms, there exists
one important factor which is related to normalization/denormalization: Output
information of one algorithm may be used as input data for another one. Therefore
when system knows this, it is required to normalize output data (In order to use it
for another algorithm). It is important to normalize data when we use algorithm’s
output data as an input data for another one. Data Mining [7] is one of the most
important part of intelligence system. Such definition of data makes intelligence
system to draw a conclusion with using final results. It is not easy to make final
decision, it is depend of many factors, for example : problem description and
specification, environment which is important in order to make decision (or
approximately accuracy conclusion) and etc. Whole process analyze may be
required in order to make final decision with using specification of intelligence
system. This analyze contains: Observation of algorithm sequence, Observation of
each algorithm’s each step and their results, Observation of quantity of algorithm
invocation (This mostly depends on input data and specification of algorithm).
Additionally there may exist a lot of events on which system could not observe,
therefore human (Who uses this system) must be able to analyze some events and
guess what decision had system made, how adequate is this solution. The main
purpose of this PHD is to create model which will be used in intelligence systems,
which will be based on machine learning and will be represented as following
chain: Input information/data -> algorithms (Information
normalization/denormalization in order to communicate algorithms to each other)
-> Output Information -> Denormalization of output information -> Final

decision.
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You: Who is the president of United States?

Braina: I don't know. Can you tell me?

You: Barack Obama is the president of United States.
Braina: Thanks for that information.

You: Wife of Barack Obama is Michelle Obama.

Braina: Thanks for that information.

You: Who is the predident of USA?

Braina: Barack Obama is the president of USA.

You: Who is the husband of Michelle Obama?

Braina: Barack Obama is the husband of Michelle Obama.
You: 4th August 1961 is the birthdate of Barack Obama.
Braina: Glad to know that.

You: What is the age of Barack Obama?

Braina: 53 years, 11 months and 22 days

bm® 1. 068mMIs300l sliffagers

OMamO3  dogowomnbg BBl Braina oMo dbmerm@  0doblmg®mgdl  sbogw
06g3m®mTo305L, 90339 ol 9bIbL 5T  0bBMMTS300L QoS BOYOMEIS®
QOE93905L. 90b0dben LolEgdsl s1g3g 993l bsGO sTMTsErml 0bFMEOTs30s
doLo ,,$306056%.
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You: Barack Obama is the prime minister of Australia.
Braina: I will remember that.

You: prime minister of Australia?

Braina: Barack Obama

You: Barack Obama is not the prime minister of Australia.
Braina: Thanks for that information.

You: Prime minister of Australia is Tony Abbott.

Braina: Thanks for that information.

You: Who is the PM of Australia?

Braina: Tony Abbott is the prime minister of Australia.

b96. 2 06833300l 58mdems
Braina U slgg39 8999305 06g3m®3s300l 0sdw9ds390s GgduG Mo Bos0mo@absg.
98 30QMTs 35MR0S M5YD Lolifogwro 0bxM®MTs30s Tgodergds 0gml OO s
500590560 59 06xMEBs300L JABogL 490339990 39M0MEOL A56T53wMdST0.

Braina U 96m-90m0 80535600 5396J30mbsemdss sbgzg d6Mdsbgdgdol
Lo93mdzga by 063 9MBgEHTo 0bZMOTs300l dmdogds:
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COMMANDS

Find information on <subject>
Finds information on the specified subject from the Internet.
Find information on Thalassemia disease

Tell me something about Her mowvie

Search <term> on Google
Searches the provided term on Google
Search Real Madrid score on Google
Google Braina

Search <term> on Bing
Searches the provided term on Bing search engine.

Search Braina assistant on Bing

Search for <term=> on Wikipedia
Searches the specified term on Wikipedia
Search for Albert Einstein on Wikipedia

Who is <persen name>?
Shows brief information about famous people.

Whao is fohnny Depp?
I8 Brains - Human Language Interface - O *
File Edit view Tooks Melp @ 1 | X % &/ 11 @ L E
You: Find nformation on Thalassemia e

Braina: Thalassemia & a form of nherted autosomal recessive blood disorder
characterzed by abnormal formation of hemoglobn. The abnormal hemoglobin
formed resuls in improper oxygen transport and destruction of red blood cels.
Thalassemia s caused by vanant or missing genes that affect how the body makes
hemoglobin, the protein in red blood cels that carries oxygen. People with
thalassemia make kess hemoglobin and have fewer arculating red blood cels than
mormal, which results in mid or severe microcytic anemia.

Thalassemia can cause complcations, ncdudng ron overload, bone deformibes, and
cardiovascular liness. However, this same inherted dsease of red blood cels may
confer a degree of protection against malaria , which 5 or was prevalent in the
regions where the trait is common. This selective survival advantage of camers may
be responsble for perpetuating the mutation n populations. In that respect, the
varous thalassemias resemble another genetic disorder affecting hemoglobin, sickle-
cel disease.

Thalassemia resulted in 25,000 deaths in 2013 down from 36,000 deaths n 1990. -

W

dol  9mo-9ho  LoobBHgMgbe  m30Lgdsl  dslgg  Fomdmoygbl

b6, 3 06¢gMbg@do 0bgmmasgool dmdogds

0509353032960 M396530900L qLodgdEMds. 15300 SMLOM Fom9gIoE03LIMO
0396530900 990dgds 0gmb doe0sb 3033 gdLbMo, 5J9sb 498maobstg 5d
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396dm 99dmbggzsdog 990degds LolEgdal sFoMmEIL ILFsgEol wbs®ols

3990my9bgds:
I8 Braina - Human Language Interface — O *
File Edit View Tools Help @& J1 | % % R 1! @ i)
You: 45 + 67
Braina: 112

You: 12.5 plus 2.5 minus 5.75
Braina: 9.25

You: (25%4)/2

Braina: 50

You: square root of 64

Braina: 8

You: 6th root of 7776

Braina: 4.451032

You: primes between 50 and 100
Braina: 53, 59, 61, 67, 71, 73, 79, 83, 89, 97
You: Is 7654 divisible by 437
Braina: Yes, 7654 is divisible by 43.
You: LCM of 6,9,12

Braina: 36

You: 15% of $460

Braina: $69

You:

OMaMmO3 ©aLHYoLdo 503608690 0bEgrgdEHemo LolEGgdol geo-

L. 4 3500995303900 M39M530900

9Omo  9dmogzmgbo  ™M30L9ds 9GOl Jolo  EILFIZOL MBI (oI
300900 06xMmMIs300L LOxd39w B LolEgdsl »bs dggdwrml Lfogws s
39999 99 3m©bol godmygbgds). Bgdmsmbodbren Fs9e0mBY 3bowo sl
§o6Ima9gboro ol Bsd@Eo , MmA Braina 59 030905l 530594mB0egdL.

Mycin = [16] §o60mopabl  gdudgOHGHwee  LobGgdsl,  GMIgEos

39900949gbgdmeo by mgzby® 0b@9wadEdo 05439M0gdolL
0©96¢053035300BsmM30L,  obgmo G030l 99350 YdYOOL  ILOYIBO,
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9999bs0650:

MYCIN Architecture

Phy; il;:ian
Consultation

- N Static DB
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39b6bogolmgol  godmz09gbmom Fmoergo -1 @b 1 8g). seam®omdo
390d9ds §o6Im3zs0a0bmm d9dgao d0xgdol bLsboom:

1. Lofgolo Fo@®oEol 30639wo bE®Modmbol 3039w 9wqdnb@do
Mbs Bsofgmml dmsegool dobodswremo 360d369cmds, bmerm
d9m6g  LEAH®OJmMbol oMz  gwgdgbBHdo 3o FMoegOl
dodLodosErmEo 36003690 mds. 99L50500bo© 3394690s:

result[0][0] = —1;
result[1][0] = 1;

2. 39babm 0FgMs30L g 2 39393006 Bgdmo N ).
(2930@BI33gmd® 30M39L, MY 6 33573l Bvbboywo
obgmo  390mbgzgzs  OHmELsg  dmigdos  dbmerme 1
39%)930605)

fork from2toN {

3. 30003000 4M5E00L 39B0(3096GL. Y39 SHESE 53900
353030l Jomgds bgds Hobs ds@®oEol godmygbgdoom (smgs
39mM956  ©o30(ygm, Tgusag  39(3)JAMMHO0LIMZ0L TGO EOL
dopgds  Tga30dwos  fobs  Bo@GHMoEosb,  MMIgEos  M339
3369M0MIOY0d)
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f_sqrt(N*N—l)_
r
395b9bm Fo@®oEoL 03 boffoBg 030l GMIgEos 339
350033509 Qo dmg5bobgm dobo 2055300
forifromOtok{
forjfromQOtok —1{

result[i][j] *= f

}

}

390m3m35mm  Fd9GH®oEol  Bezsm0  (39dBHMM-139GHJOOL

29633990 360083690 ™d900)
r=—1/N;
forjfromOtok{
result[i][k — 1] =r
}

doBHMmoaolb  dmewem  36003bgermdsdo  Bogfghmo 1 o
39393639 Mo d9 2 dox by sofhgMoo (30300:
result[k][k — 1] = 1;

OMEILYE (3030 IME0sbs  EIlOWMWEgds  , Mbd
9m35b@obmm  dmrosbo  BsGHMogol  gMssgos  [-1, 1]

d95engdo:
dataLow = —1;
dataHigh = 1;
forrow fromOto N {
forcol fromOtoN —1{

result [row ][col |=dataLow
dataHig h—dataLow

result[row]|[col] = ( ) * (normalizedHigh —

normalizedLow) + normalizedLow;
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3M6309@Mwo 39393600l Lobobogo (@390 339
B®dseobgdmwoy), bgos 53m300Mmm d9Lsdsdolo LE®oJmbo
300909 0/296900690mwo 353M0(300056. ©93M0MHJOOLMZ0L
(©9bmMToeobs-300Lomzol) 30 Mbs  3o3mgmo  FoGMmoEsdo  olgmo
LEHOOJMbo, HMIGELSE A99Bb0s MI30MLO 9330 IOHO BsbdoEro Fodmdsgawn
39906 (bmGmoobgder 39dGHMOob) d0ds0rngdsd0.

Dgdmo  sefghomo  smMomdol  Loywdlzgebg 9930000
dm3094356mm  3m63M9G o BogoWom0:  30MHMOOMIE  5300M™M 900
356599 900: 35393MM0JO0L/Islgdol MomEgbmds - 5, dmswgoo - [-1,1].
Seam®omdol  LyxdzgwHg  Jogdeo  FoGH®ogs 899 gabsoco

3500094 mMH9ds:
Output
Class Output O Output 1 Output 2 3p
Class
'1. 0.7905694150420949 -0.4564354645876385 -0.32274861218395134 0.25
#
Class
4 0.790569415042095 0.45645546458/6585 -0.522748612185951 54 -0.25
Class
”‘,. 8] 0.912870929175277 0.322748612183951 34 0.25
3
Class
o] (8] 0.9682458365518543 0.25

#4

Class

8} 8] (8] 1
#5

b, 40 Equilateral Encoding ols 8sg5¢romo

39230005 dm3094356mm oo 3oBPwmo  FoMdmygbs,  OMmEILL3
393930600930l MM bmds sGob 4:
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(0,0,1)

(0,0.94,-0.33)

(-81,-0.47,-0.33)  (0.81,-0.47,-0.33)

bm6. 41 Equilateral Encoding ols 30b¢1sc0m®o (o®mdmoagbs

LoLEHYFsdo  0bGFMEOTS305 39430 MO  JOMOMIP  35BIFMO0S,
OMIgmogobsg 9o ghoml  Homdmoygbl 99ds3500  0bg3mEBs30s.  Lobsd
Mdmowm©  LobGgds  ©o0fggdl  mog0l0  5EMOHOMIGOOL  9dmygbgdsls,
(300090 g0s  dmbal  39Moddbs  dmboggdgdol  (b®BoeroBeEos).
6900L30gMHo  SEAMOHOMTOLIMZOL 930 GdJ0s  F9Bs35¢0  0bFMOTS3E0s.
OMamO3 9339 9036036900  250050Y39BH0Wgdsms  bggdol[8]  seramGomdo
0Y9690L do@G®M0EL, MHMIgEoE 990905 3mE3MYEHWwo Mom©gbmdol 39JEme-
139GHOLOYD O Yy 39dBHMO-UZ9gBHOLOYSD.  SLg3g  [obolfatss  ImEgdmwro
©M300  bydmomm  9bGHMmM30900.  89dsgoo  0bgm®szoosb  B3z9b
d90dwgds  303Mm©Y®  FbMEm©  FGH®0Es, ¥ UL3gdHoL  2ocms.  dobo
RMOI0MGO0LIM30L B396 490Mm3099badm 9.f Wwmy03M® LJgdsl, GMIGELY3
d9L5L3 9B F0gfimgds 0 9d0 s 1 gdo, bmerm godmbsligergebg 0wgdls 0 b
56 11, 3m63M9@™o wma03M®mo 25dmbobmegdosb 459mdobsdy. sligmo
Udgdol  FgMBgzs  OIM30EIOME0s  Mm39Mobgdol BomEYbmdsby,

73



39290omolm30L  d9a30deos  dmz09zsbmm  Bgzgbl  dogM 938539090
©M2032960 1d9ds, HMIGE03 FOBLIBOZOME0S 12 M3gEMHbEDY:

—_—

R

|
oy

)
|

B -
e N

|

L. 42 99993539099¢00 m0379M0 1sggds
9,399 Bdgdsdo go8mygbgdmeos 4 Hodol s@GMIMEmO M3gesdEmMo: "©s" (&) ,
96" (V), "modymazs" (7), "do@Gémo 56" (XOR). 99bsb3wganbg doghmegds 0 gdo
5 1 gd0, LoEdmWMmm© 30 3030090 0 L 56 1 b 58 BJgl0@sb odmAObsMY.

393300¢005 3Mm30Y356mm 3063609EH™ME0 dogoeromo:
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Fio_t

U

1
Fn .

AR

Fo_t ,

U9, 43 0ey0399MH0 1ggdol godmygbgdol dsgseomo

090535000  0b@mMTS300L oM 9Mbo3ergd  3b0dzbgrmgsbos
399m3535¢00 0bg3m®ds3ool Be635c0B5305/@gbmOTo0Bo30s.
3300093905 Hobslfo® ogml 36mdowo My GHo3ol Mbs 0ymb 25dmdsgswo
0683mM3530s. sbgmo  GH039d0 godewgds ogmb: wmyozco Godo (0 6 1),
©o3bgz0m0 030, 50dg bbgs mdogd@Eco Godo. bdot dgdmbgzgzsdo boFoMms
WMA03MM0  BHO30L  godmdsz5wo  0bgm®Ts305. 3mg3sm  dm(39dMwos  ©
3093303096@0 (Gogbgzomo Lsbol) s Mbs 303mzmom G0dg rij 999963900
(i=0,1....N, j=1....M) dobm3z0lL 89230005 25dm30949bmom d9dgao dodsOmMgdomO
53300093 9ds:

; {o if v/ <d
r/ = .
o ifr >d
50b0dbe  ©sdM30gdMwgdsdo  Boddg  @239d3l  mMo  dglsderm
360083690 md0l 300gdslimsb (0 96 1) md3s 00539 go8mdsg3s¢0 0bgmMIsi300l

00bsMEo Lobom BmOIoMdoLZ30L F9a30d0s 45dMm30Ygbmm WMmA03)MO
9005OmmMgdol  MRO™  3mA3gduGo  JgMEYO0,  FoPIWOMO® M0
WMR037900 BmMIMs ((A&B)||(A&C)). sbgmo 3mI3wgdbmeo wmy03MeOO
RMOIMEs 990dgds dmoEszgl gembg 9@ ™39Mbl s bbgsolibgs
3035Mm9d90L o0 IMEOU.
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Mogbgzomo  Godol Tgdmbggzsdog dgodergds  godmygbgdme  ogbsl
909500905 03039 d 3095303096E 96 808610790580, 5653 gl JoEYMAd> 3560
046905 03 d90mbgzg3zsdo vy dobopgdo  ®oabzgdo  sMoL  Hobolfom
39bLoBE3OMEo  LOdMsgol  gEgdgbBHoo (Foy. vy LOIMS3Egdo  SGOL
Goabggdo {1,2,3,7,12}, dodsengdom dowgdmeo Gogbgzos w9bs oyml s
LodMs3ol  9w9dabBGHo). 0d Tgdmbggzsdo vy Moibzol  I60d3zbgMds
390dgds  0ogml 6300130900, 930093 90s  FOBOLYBEOIOML  BMOIMW.,
Omdgwog  9my3390L8 Mm3GH0doE 9609369 mdLL.  slgomo  gbd00L
39bLsB3MS odM300YOME0s 035D U F0MIOEO 0bFRMOTs30S OMAMOO
GHo30L/3m63609BH s MMIGo  5eamO0mdobmzol 0d69ds 4sdmygbgdeo
OMamO3 9905350  0bgm®To305, MILOE o 96  obgzobowsgzm  (MoYD
5060360 Lszombo [o®mdmoygbl (35039 33¢g30L LogsbL).

39b30bowmm  3m6309F Mo Boaoomo. 30935  ImEgdmeE0s
9mbs39dgdo HMIwgdoi 99039396 MM 33WeEDY Mv0dy Gogbzomo Godol
06353050 [10]:

1.0 1.0
L5 2.0
3.0 4.0
5.0 7.0
3.5 5.0
4.5 5.0
3.5 4.5

6. 44 LsfigoLo Imbs3999d0

9m399Mwo 8mbs3gdgdo IZORAMNBMO MG 3esliGYMO®, 30M39MO©
53000 1 s 39 4 0bgdbol 8Jmbg LEGH®OJMbBYdO s 303Mm3Mmm (396GHG™MOIdO

(550m309496m 933€0EIL FNOIE):
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()[ig;g{];]li() g9bGH®™oo
(1.0, 1.0)
41 (5.0, 7.0)

b, 45 Lsfgolo 3emsliGghgdo

00MMIMWO  JWILEGHIOMWO  XaIBROLMZ0L  gobgLsbwzmmm  0bwgdugdol
00009300930 s  2odmzm3omm  396GHMMogdo  (0bg3  933X0EIL

d9oOMm©Om):
| abegdgde | (39b@®™oeo 0begJlgdo (306 Omowo
| 1 (1.0, 1.0) 4 (5.0, 7.0)
2 1, 2 (1.2, 1.5) 4 (5.0, 7.0)
3 1, 2,3 (1.8, 2.3) 4 (5.0, 7.0)
4 1, 2, 3 (1.8, 2.3) 4, 5 (42, 6.0)
5 1, 2, 3 (1.8, 2.3) 4,5, 6 (4.3, 5.7)
6 1, 2, 3 (1.8, 2.3) 4,5 6,7 (4.1, 54)

bm®. 46 J3esbiGMPOOL SB5gds dmboEgdms gobsffoangds

Lofgolo  3asbBHIOMo  gobsffoegds  8gogows,  9dgsb  2sdmAobaty
339Jb90>:

(L8, 2.3)
4, 5,6, 7 (4.1, 7.0)

b6, 47 3e05BGgMol 356m@sgddbs
5dob 9909y LOOMWMME 9O 35000 IO[IMNDIdIMbo BMI MocmMgMo

0009430 LHMO 3sbGHIOM™ XaMRdos, SJoGHMI 350IMGOI0  IODMMYYO
0bggbols GgLsdsdolbo Md0gJBHOL Bs3MMs® 3¢sliEgOmb dsbdowo Bozwrgdos

Y] 565 89mEg 300bBHYMmD sbdogrols s vy 9GO (9.0 MBOM sbeEMbss

39069 3sLEBHIO6) b Pos303)9bmom dgmMg 3 slBgemdo.
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L. 48 356d0ggdOL IMZEs BHZoElbZd Jeslit)MsdY

LodmEmm X5ddo Mommgyo 0bgdlol dglsdsdolbo mdogd@o dmbgzgds od
3wobBHg®do  OHMIgmsbs3 MBO™  sbembss  (3sbdogro  glisdsdols

3obBHMedg oMol Bogwgdo 30069  Ubgs  3wsbGg®med©g).  9d9sb
399m30bs6g 2439969ds:

(1.3, 1.5)
3, 4,5, 6,7 (3.9, 5.1)

L. 49 LsdMeEmmE J00gdEo JesliBHgMo

Lodmemm  xsddo  0@gMsEowo  abom 03900  Mm3EGH0ToE
3906509058y, MMdEs 9ol Jgdmbzg3zgdo MmEILsg LYo 0FIMI30900L
650mEbmds 96  doewosh oS, b6 MLslBEmE  gMdggds.  Slgom
d9dobgg3sdo 99330005 ©9394MEbM®m 0@ Ms300ms  3mB3MgE
50 bMdsl, MHMIgoz 8osbErmgdom b BMLGHI© 9MOL  ASBLIBLIOMO
30b636M9GH o 5dmEsbolmgob.

399353500 0635305 BodMmEmm© Mol 0bgdlgdol Fglsdsdolo
000994}9%0. 59 999mbgz935d0 3030m, MM 306039 JWsLBHYHTo sGOL 1 s 2- g
0b6@gdLbol  Jglodsdolo  Md0g]BHYO0, bmerm  IbsMRIBo  93mm3zbol  Fgmey
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303G IOL.  0dobsmzol MMI  s©bodbmeo  dmbs3gdgdo  39930Y3956Mm™m
0Bt gm®TsBdo,  gobgLoBMzOmom  Fodsdmgds d 39803096 0L
dmbsfoergmdom, 396dm:

l

y :{o if 7/ <d
lif v/ >d
o9 d=1.1 9530b:

e
[—

6. 50 BsdMEMME 300900 35MEsgddbs dBobsmmer gm®mdsdEdo

390dwgds 3m35b0bmm Bb3gsolibgs Lobols 30Bwo0BsE30s 93900
303G 9M900L Aslimsb 393006930 3356d9000:

=
R =~ ﬁ v
. b" il b_,-" " ¥ e
v - -
e ‘l‘."’ \\“’ b .F
’ .. A -

. 51 3emsLEIMOBIGOOL 9o gPmO 30BMsEOBIE0s
3OLYOMBOL 3¢05L3YMHJOOL 0603050DIEFOOL MO JOMOMIWO F5M0bEO™
e 990mbzg30m0 06030sOBI30S -  300JP 5330639350

LodMS3gl s  JgBMB3g30m  39bsHogdm  [gOEHowgdl
Lbgoolibgs 3eslidg®do;

79



*  (396¢®mMoEYb) ©s8xd3690Mwo - 33mWMmdm 396GHMMOEIIL
@ §9OG0WgdL  35mo3Lgdm 03 3WsbBHYM3o,  BIol
d9L50530b0 39B6GHOMOPOE MBOM SHEML SGOL 53 H9HEHOWMb;
d9dombggzomo  0bogoseobsgool  dermz Uggds 89909absoto
359Mm0ygm9ds
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Random: Create K clusters and randomly place
each observation into one.

Assignment Step: Loop over all observations and
assign to the centroid with the lowest distance.

Update Step: Update the centroids fo be the

Yes means of all of the observations assigned to it.

Did any
observations
change cluster
this iteration?

L. 52 990003930000 060305¢0BsEooL Ligds

bome  396GO™0©gdbg  ©oxmd3zbgdmwo  060EgosoBsE0s
3990093650615 59Mm0Y)OH9ds:

30
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Qo

Forgy: Create K clusters and set each centroid to
a random observation.

Assignment Step: Loop over all observations and
assign to the centroid with the lowest distance.

Update Step: Update the centroids to be the
means of all of the observations assigned to it.

Did any
observations

change cluster
this iteration?

bm®. 53 396@HM0gdBY 8369690 0bogosmoBsEos

9mbs39005 Moo s30s 890degds 0gmb Bs3domE Mo 3OHMEgLO

00MMI IO

Go3ol

5o mIoLOM30L  LoFoMm  obal  3ow3g

B350 Bs30ol seam®omTol InR0JM9ds. HMaMOO GHo3ol Imbs3gdgdoi o6
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Mbs 23JMmbgl M)30 o0 RoM3JIbom MoEb3gdd0 3939y RO™ Jo®EH0Z0
096905 60635 0Ds(305/@gbMEOms0BS(305.

304350  8m3gdMwos  Gsodg  Mogbgzomo  dmomgo s  sbY3Y
Bm®ser0Bgd Mo dmsergo:

e dataHigh - Lofigolo dm39999co 36033690 mdOL dsdloddo;

e dataLow - Lofgyobo dmgdweo 360d369crmdol Jobod)do;

e normalizedHigh -  Bm®3swobgdmwo  8609369wmd9d0L

dogbodmdo;

e normalizedLow - b0m®dserobgdero 36033690 mdgd0l dobod)do;
30MMB0MOQ©  Pob3LBOIOM™M Mo0dg Mogbzomo d608369wmdgdo, GMIol
B350 B305/96MMTo0bs30sLs3 909y Im3zsbgbo:

e dataHigh - 4000;

e dataLow - 100;

e normalizedHigh 1;

e normalizedLow -1;
mbs Qodmgmzommo 9. dataRange s normalizedRange:

dataRange = dataHigh — dataL.ow = 4000 — 100 = 3800;
normalizedRange = normalizedHigh — normalizedLow =1 - (-1) = 2;
5393500 dm390wos Gs0dg 800obscg sample=1000 9609369 mds, dob
Log3)d39bY 30 ZoMZEoo:

d = samle — dataLow = 1000 — 100 = 900;
300900 8603369 mMds o0©s34dbsm 3Mm39b@s:

dPct = d / dataRange = 900 / 3800 = 0.230769... (23%)

LodMEPMMEO 30003OM:

dNorm = dRange * dPct =2 * 0.23 = 0.46
LodME MM do©gdmEo d600369mds  J9a30dq0d 5319053 ™M
normalizedLow U:

Normalized = normalizedLow + dNorm = -1+0.46 = -0.54;

doo0sbo 3MM39L0 9933000 SO3FIOMM JOO J9BEGHMWGd0:
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(r—dy Jing—mng )

.”t::' — .;,;‘,If —dz) T L

6. 54 6o 0BO300L JMH0560 FMEOTMs
b 30 3bsbmom Hmymm bgds ©IbMMTo0BsE0s (08039 TogoomOob

L5839 DY)

-0.54 - (-1) = 0.46
0.46 / 2 = 0.23
0.23 * 3900 = 897

897 + dataLow = 897 + 100 = 997

f. ;. :I .j..’;_—n’”fu—n:nH-r."'gffl—-rf*:f-.TtL
F l-I — (ngp —ng)

L. 55 gbmMIse0Bs30s (800360 3MHm3gLo)

5060360 39mMmEOMEMY0s Homdmoygbl 9eHm-gmHo 35606EL 09
MmO J90degds 9OHMO 5mMH0mdol 999900l 35dmygbgdom 0bxzmmdoios
doghmml Igmeg seam®omAL (v LobGHYds oLgMBsoMmsss Imfiymdowro,
OMmd 9OMO SPMOHOMT0 IIMIO0IOIN0s FJMOIHY O .U5). M5 »Jds w9bs
d9L5dgdg0s 899535000 @O 49dMBs35¢0  0bZMETs300L  BMGI0MYOOL
3obLb35390wo dgomEmEmyool d98w9dsg90s, 39650 50bodbwmwo doymds
0o60mo9bl 9309 mdsl  0bGHgwgdBMOe  LobGHgdsdo  (Loss
39909969005 35654569960 Loz gdol sePaMOO0MTGd0) s0bzghmL LolEgdol
§960500MdS @ obgl MBOH™ 9B39JGIMO0 s LOHYIYMBOEO.

3933000005 3m309356Mmm 49633900 F9M9ds 3eol0TR035300Ld O
303G IOO0BIEO0L SEMmHOmMIGOL JmMol:
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Classification vs Clustering

s CIUSterinB

Prior Knowledge of classes Yes No

Use case Classify new sample into Suggest groups based on
known classes patternsin data

Algorithms Decision Trees, Bayesian K-means, Expectation
classifiers Maximization

Data Needs Labeled samples from a set of Unlabeledsamples

classes

U9, 56 3¢slOBOIdGO0LS S 3eslHIHODBIGOOL BYEIMmYdS
396boo SWMOHOMIGOOL godmygbgds Tglsderms ogmlb 9539dEHMMo
0v)  dmgzobgbo  doon  3m3d0bs3EosL. 3m3d0bsgos 96 eoldmdl
3EaMm®03gd0L JgMfydals s M50 sboo 5EMMO0mMAol oMgdls, 5M539 ob
doM0MOEI©  9xYd3bgds  oM339M  36M0bEodl,  HMIol  Jobgz0m93
99ds 030l OHMYMOO 3030l 5WaMmOH0mMId0 b 58MMBOML 535 vy 0d
59m3560L 95HY39G0L OMU.
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4. 94396008960 3Mb3MgEHMeE Bmbo3909dbY

3009350 3m 3909905 d9bmdol MH50dg BoHowro Lo 2obwsagdmeos 12
MM9bo , OMIJDINZ0LSE ©oYgbgdmeos 12 WIFI dm{igmdowwmds (momm
WIFI 8m{ymdoemds 599bos momm mmobdo). mommgmeo 53 mmsbolsmgol

399990 33593L 16 bLbgoslbgs FgdEowo:

Wi Wi W
R R Rs R
W2
Wr
R R Rz Rs
Ws Ws Ws
Wo Wi
Re Rio Ru Riz
Wio Wit

b, 57 Wifi I g96a0s3980L 3063609 M0 3539¢r0mo
399303 9bmm s0bodzbgdo:
o Wy ... Wi, - Wifi 3m{iymdoermdgdo;
® R; ...Ry; - m»sbgdo;
J

o 77 ©5F)M0L/35380600L  LoddEs3Mg, Losg 1 goblaBzmegl

mmsboll 0bgdul, bmerm j 90bodbmer mmsbdo  {odEHowol
0bgdLl (H™Agero HgOEowosbsg dg@¢)-bozwgds bogds Wifi
9mfymd0mdILmIb 53530069d5);

r{: 356599@®0 45b60LsbM3M9ds F90gabsoMo:

W Omgyrl.]:Sd
"oy >d
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d §oMImoa9bl Hobolfo® dm3gdme Go0dg 3mgBR03E0gdAL. 93 3mb3OgEH o
ds5omols dgdmbggzsdo d = 0.67;

30639 9393%g 30996900 3sbBHYH0DoEo0L SErMmMHomaAL, 39Mdme K-
means 5¢MMomMAL Mymd 303m3mo J9390 BodMO3wol 3603369 Mdgd0 (rl.j
ol Lofilgobo 3603369emdgd0, brmerm 99dgy 98 MoEbzom 36508369wmdadL
53043560 0 B9 56 1 By, H™amOE gl Bgdmom s0fig®ow BmGmIMEsdos):

1,2 23 24 .5 .6 .7 .8 2.9 .10 .11 .12 .13 .14
Ri=lri,v3, vt 3, v§or v, r], r10, 1L 12 23, 14 15 ri0 )

1.2 23 24 25 .6 .7 .8 2.9 .10 .11 .12 .13 .14
Ry={rd, v3, 73, 74, v3, v8, v, v, v, ri0, vil vd2 13 1% 415 163,

1.2 .3 24 .5 .6 .7 .8 .9 .10 .11 .12 13 .14 )
Ry={ri, v5, 73, v4, v3, v§, v}, v§, r3, 10, vil, rd2 13 714 215 rl6

4 .5 .6 .7 ,.8 .9 .10 .11

1.2 .3 12 .13 .14 16 5.
Ry={ra, 74, 74, 74, 74, 74, T4, T4, T2, T4, Ty J¥

rid rd, rit ridrh

1.2 .3 .4 .5 .6 .7 .8 .9 .10 ..11 .12 .13 .14
Rs={rs,rs, 15,75, 13,15, 15,75, T's, s, T's, 155, r5,r5,r5 r5 5

4 .5 .6 .7 ..8 .9 .10 .11 .12 .13 .14

1.2 .3
Re={re:Te: Tos To: T8 TG T, Ter Tes T80 T8, 765, 16, To s T 7’6}

Lp2 r3 ¢4 v 78, 7] 8, 19, rl0 pll 12 113 14 415
R;={r;,r5, 15,17, 75, 13,77, 15,77, 177, T7, 175,177, 177, 6%

4 .5 .6 .7 ..8 .9 .10 .11 .12 .13 .14 16},

Rg={ri, 73,73, v&, v3, v8 v3, v8, rd, 10, ril, ri2 vr33, vt v, r

4 .5 .6 .7 ..8 .9 .10 .11 .12 .13 .14

1.2 3 .
Ry={r5, 1§, 73,78, 73,78, 73,78, 73,780, 5", r5%, 5%, rg*, v8, 15 };

1 .2 .3 .4 .5 _6 8 .9 .10 11 .12 .13 .14
Rio=1{r10. 710, T30. 710, 730- 750- 710, T80 T30- 710, 716, 716 710, 710, T10 710 %

1 .2 .3 .4 .5 6 .7 48 .9 10 .11 12 .13
Rii={rin i rin i rd vl rdg, rdy i il it rtd it v r28

1 .2 .3 .4 .5 .6 .7 .8 .9 .10 .11 .12 .13 .14
Ryz={riz, 12, 12, 12, 712 T12> T12> T12> T12> T12> T12> T12 112> T12> 7"12’ 7"12 I8

Y={y1,¥2,¥3, Y4 ¥5: Y6, Y7, ¥8: Yo, Y10, Y11, Y125 Y13, Y14, Y15, V16
¥: 360936939080 30 gob0lsB3Mds 9090 BMEOIMEOL LoggydzqgwHy:

3 Omgyi=d;
P 1ogyy, +d;

K-means s@wam®0omdol Lsxdzgemdg Hgo0mowbodbwmer LodGMsgwrgdo
9030090 d999 36033690 mdgOL:

R,={1,0,1,1,0,1,0,1,0,1,0,1,0,1,0,1}
R,-1{0,1,0,1,1,0,0,1,0,0,1,0,1,0,1,0}
Ry={1,1,0,0,1,1,1,0,0,1,0,0,1,1,0,0}
R,-{1,0,1,0,1,0,1,1,1,0,1,1,0,0,1,1}
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Rs=1{0,1,0,1,0,1,0,1,1,1,1,0,1,0,0,1}
R¢=1{,1,0,1,0,0,1,0,0,1,1,1,0,1,0,1}
rR;=1{,0,1,0,1,0,0,1,1,0,0,0,1,1,1,0}
R¢g=1{1,0,1,1,0,1,0,0,0,1,0,0,1,1,1,0}
Ry=1{0,1,0,0,0,1,1,0,1,1,1,1,0,0,0,1}
Ry={1,0,1,0,1,0,0,1,0,0,1,1,0,1,0,1}
Ry={1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,0}%
Ryp={1,1,1,0,0,0,1,1,1,1,0,1,1,1,1,0}
yYy-{,0,0,1,0,1,1,0,0,1,1,0,1,0,0,1}
00mMJMo R; §o60HIMopqbl dsGHMoiEol 39JG™M-1393HL, bmerm Y
39936 b39E0 30 FoMmBMoyIbL 39JB™E 139EJOOLOYSD FoMIdMO ToBHMoi30L
LEAHOOJMbol  Fglodsdobmdsls . 0bxMGTsgo0l  slgmo  Lsboo oMM qbs
530009090 Decision Tree b sergm®omdobmgzol, 3gMdme@ dobo 99dsgswo
G030l 0683mMT5305 FoMdmgds BMLES® sbgmo boboo.
LOdMEM™  9BHodbg  godmzoygbmo Decision Tree U  sgmGomdo
(090535000  0bxgm®dozos 30 046905  Bgdmombodbmwo  do@GHeois) Mol

390939©5G 80300900 89909y 3°0HY39G0WIOIMS byb:

by, 58 gdbdgModgbEols 3999w FomgdrEo gssfY39d0wYdms by
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5. LoLEBgdol 3OMMFME0o dmEYErol Lsboo
Po0mpqbs

Bsde™ddo  3oLodGmgm  06F 9B Mmo  LobEgdol bbgswalbgs
3™33mbgbFHgdbg, OMIgWwmoE  Me305bm0 333960  29bLBLIOWO
RBJ30MmboErmds  530LM0sm. BsBO gogmlzom 03 GodBHL, MMA sbJsbmMo
1§93 gds 5Ol Jobo gOM-9Mm0 MdmezMglio bofiogro.

06®9w9dBHomo bLobGgds Fgboderms gobboryan 04bsl GmamO3
36OHmyM535, GMIgrog LBb3s B39 gdMH030 3MMYM53900LsRD goblibgogzgdom
399Mm0Mbg35  ILHI3ol MBI o SHBOMZDIIL 2063399  ©mbyBY,
U§93c0MdL 450MEEO0GD0IB s 9J3L MbIMO Q599 Tx MBILMUL LH3MMIMO M30.
Lo6sd MIMoerm© 06EHg 9GS MMO LobEGHgdol B396L doge T9gmo35HgdME
50940G9dBH M5B 3935w m, 3bsbmm vy MOl FoMdMoa)bl N @mbosbo
50J4oG9dBHmol  dJmbg  3MMAGMmsTMmo  MHOMBlgw3ymagdo. msbsdgmmagy
L53gomMmTo JoMOMOOE F50b3 JodMmYMGBoEros YA Mbosbo sOJo@gddE Mol
dJmbg 9303530900, HMIOL IMNPOGOISE00MSE FGUsdErMms J0Z300MmM MBOM
3930 »©Mb7x9d0“ (Ml53306039¢05 53 3560L LM LTSLS S 3BIMAMSTOLEHOL
3390930353009  9MH0L  ©IIM30PdIMwo  MdEabs  LfimGow  0dbgds
9993600 ©s 496300000900 s 099 ol 3OHMYMFYWO YBOHMB3gE3gmas).

dg 20 Lomzmbol  Bdmrmb  3m3MEs®mvmo  oym M6 mbosbo
504oG9dGmeOol Jmbg 3OHMyMsdmwo MBOHE39w3gmds. 30639 ©Mbyby
0o63my9gboo ogm 36MHMyM53oL 30DsEmMo dbsMY (MsBgE dmdbdsmgdgwo
30500 935 m), bmerm dgmMg dbomgl 3o 890dwgds YMmBOEoyMm
dmbsi3gdms BB,  49dMmmM3gdol bofogro LM IdMm©s  IMILAsMGOEOL
dbotgl, bmwm  bsfforo 30 Fmbsggdoms  dsBoL  FBIOYL.  Sbgd  OML
36MHmaM530LBHL IgBfows MHg3s 085D BodMo OHMYMEM 4596w gdobs
39903 gd0 0lgmMbs0M, HMI IMIHI>MGOOL 3nd30)BHIO0 BYIYGHO© 56
4mxzooym  SGH300mo. 3939 obog olomzswolfjobgdgwwo oym vy
O0dgwo  m3geogoicmo  LobGgds  0gm  sYgbgdo  ImIbAsMdEOL
30330993H9HDY o 3Jmbs Y] 565 03L9dSEMBS  3OMYSAsL  50bodbmen
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3960530 LobEYIolomsb. slgmo Godol gEOwgdo Ladmermm xsddo Jabows
15305m@ 333 gJuLyE LobEBHYIGOL, Losg F93™MIYdOL 3mgbs s FobfiraMgds
©0© BOOMMEYGOMIB 0gm 353806090 wO.

Database Server

I &

Network

Client
by@. 59 M ®bosbo sHJoGHgdGHreol dsgowomo

21 9 Lsm3Mbob sLLHYoldo 3930l A96305MYGOIBMIb ghrms© Fgbo
903005 158 Mbosbo OJoEgdBIOOL 3OMAGMSINWds MBEMMBlgE3gmaols
296300006905053, MMIOL JOMOMSO MHAMEGd0s: 3¢0gbBo , BgM3gMo ©s
05Bs.  M1Y330039w0s  3W0gbBHo  FoMBMoYbL  dMMBYOL,  BATol
1595 9d0MSE FMIBAsMGOYE0 FFomdL 3OMAMSTsdo. gl YO0 TBsGYE
390dgds  Bos0mzomml Moyob slgo  J9gdmbggzsdo  Loghom 6 543l
565bs0M0  36003bgemds  GMIgE  m39Mo3gome  LobGgdsbg  8wgdomdls
8mdbdsMgdgero, HMmIgeo 39MLooL Mm3gMoEowo LolEgds mygbos s ©.0.
9O gOH»0  3609369crm3zs605 ol M) GMIgo  dGOYBIOHo  FMIomdL
36MHMyM535d0. b M3965L369wo Bozdom@ 8600369 M3z560s Mo BoGs
3190 G030l 3OMaMsdM MbBOMB3gE3gmasls Tgboderms 56 2o5Bbgl yggams
0M5BgIOoL  TFbo®ELFgMs. g BoJBHOE 390339 fows®  sbobogl
36MHMaM53oLEBHOL 3350033035308 @S 3OHMABGLOMDBoDBAL, MMIEs SOLYOMDOL
39000b3939%0, OMIolL LsxRMdz9HBY3 FOFIONWIGIMW0s ol BodGHo, G™J
Mm99 3MMYMTsL 56 gosBbgl yzgs dMsmbgcmol IbsmsFgms (sLgoo
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BodBHMOd0  Fgodegds ogml  LsFomdmbg I3y O™,  GMIgeos
36HMaM530L3HT> LGRS LoLEZYIoL 89JdbsBg s 5.9).

Three-Tier Client-Server Architecture

data request
4+——>
% selected data
Database

Client 1 Application Server Database Server

@ @

CI|ent 2 Cllenl

b, 60 153 EMB0BO sBJoBgIBmes

3wogb@ol mbg [11] - FoMTmoAgbl Mos0dg 0bEghxzgoll , HmIwol
©b3sM9d0md3 3domdl ImIbIsmgdgeo  LobBgdsdo. sl Jgbodgrms
LogMMmE 56 3Jmbgl HoMdmygbs 9300353008 bR Bofow by,
OGOM®O 030l OMYMEO  250m0ygbml  3OMEMsds.  3e09bGoL
06@9mx90L0 Fgbsderms SHgmdoEro 0ymlb MHMYMEOE 0 HDMol Tbodgls
31939  BBXOIOOL  LobBHgdom (58  Lsgombl  (gy393L  dglodsdolo
36MHMyM53oL 5OJEH0dGHMO0 Lbggdmsb d9msbbdgdom);

UgM39M0l ©mbg [12] - LyMzgMo FoMIMoAIbl desgz® 30309FBHgMOL,
OIgebog 9999305 356G IMIQ BoOFML 1 By TgEHo Lb3zsslbls
LOOMMEOL 53M(356930. bLgM39M0L MBIBY 56 0Folibdgds FbMEME
D90momngdmwo  2obdsMGHGos. 3OMYMTM M BOH639w3gmesdo
«dgAHILo©  23b3W0Jds  93w03s3ool  LyMzgho  [14],  OHMIgBYs
©)3v95¢0© 399domdL 3MIMAEMSTOL BOMM3Z0, bergm 53¢035300L bYM3gMHO
30 35039005 ©5009 80DB0o3ME F9bdsbsbg, OMIglsg BoBoIM®
bgMH39MLs3 MHM©YdYD. Lodmwmm %5880 235d3L BoBo3MGO LYMH3gOO
(890degds  Lge39M0  0gmb  30OEHMSEMMOE  ™dzs  S©bodbmwo
300G MO0 YM39MH900  LEdMEMmm  Xsddo  Fooby 45939090
Omdgwody  goHozmed  LyM3z9mHvg), OMIGWDBY3  vYgbos M09

L9gMH39MME0 M39MS30Eo LobGHYs [15] s 3T0Z35 398390E0s
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9600 96 ©59m©Ybodg 530353008 BMZ9MO. 53¢035300L bYM39Mo 30
9mo3o3L  bbgosbbgs  3gdbmemaogdl @ 0935 930353090,
OMIgbsog 5999953908 50bodbmo 930353008  LgMz96M0. MBOM
bMbGHo  HoMmImpagbobmmgol  dga30dwos  dm309435bmm  Gglsdsdolio
QO05M505:

Web Browser
Application Server
Java Enterprise Web Application
Presentation Business Generated Persistent

Rich Client Layer (JSP, Logic Java Code Library
Serviet ...)
Other /I_l\ ) A b ..
Applications T N— 5

Java Virtual Machine

b®. 61 9O0-9OHMO 53¢r035300L BYMZIMZ0L Fo85¢0mMO

Database

o Jmbs3gdms B5Bol mbg [13] - dmbsggdms 0By  FoMBTMoqbL
3OM3BINWO  @MPOOM> @S LAOYIHIO0D  EIXJIBIVY
0b6x3m®35305L. 50bodbmE 0bxgMGT30sl Fglsderms 09gbgdgl gBoo 56
990 93035305 5J9sb 498mA0bsMg doewosb oo 3603369 mds
593L 09 HMAMO SHOL 45390090990 dMbs(39dMe BB, MO IEHZOMOMZOL
39905 O™ 4599 ml o 5.9.

SOLYdMBOL  53¢03530900, MHMIGdo3  Tguoderms  BILOsMIOM©DID
UGHOBIOGHMDY) OO  IGHZ0MZ0m.  SbJMO  BHO30L 93035309000
“©OEILO IGHZ0MMZS JMEOL MMM LgMZgMBY sbgzg dmbszgdms d9BIBY.
59 36Md9dol 15300056 530¢gds FglodEdgE0s MO FHBom:

*  253B5M©Mm bYH39MOL/BIBOL BODBOIMGMO MHYLMOLYdO

o dm35bobmom 3¢sliEgMH0BOE0s

MHMEILSE PIGZOOMZS OO, FogMsd 3MMdEGIOL ooFMs TglodwgdgE0s
M9LOLYOOL AOBOEOm, LodMEIMM %5800 g 5OE 0lgMO OO 3OHMBEGDs,
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053650 MHMOLsE 8MIBAMGdJ DS M3MEIBMds 0BMHEYOs, 98 IOMBdYISL
05300056 396 9303300090 FBMEME BODBOIMMO MHYLMOLYGOOL QOBOO.
Sbgom  89dmbgg3s8o  LyFodmm bgds LYMH39MOL  3eLEBIMOL 53905, LOWSS
3996000056900 046905 mGo 96 dgBo LyM3z9Mo. Lsbsd JMAbIsGgdEOl dogm
39033900 dmmbmgbs  MBmewm@  MHMIgerodg  LgM3gOL  JoToMM3L,
bogddgdo BogMm39ds 3930w MHo dmEwro, MHMIgebsg 9hmgds loadbalancer
0 5 HMIGE03 5OOL 19585350 300096EBS s BLYMZIOL TGOU:

fr.'Xr//_ - Firewall \ ‘

: Load Balancers

HTTP Traffic

Runtime
Engines

Raurlime State -\h Rurtime St

Managermerd Managesmen

-]

S

Administrative |

Console '
\ Y

L. 62 LgM396M0L 3ElEIHOL Bog90mO

Loadbalancer ol 9935mdol 36MH0b3o3o doMoms@ dgdmbggizsdo d9dgos:
dmmbm3zbol dgamlizerolisls ol 93300090 y39ws LyM39ML s IMIHBAsMGdGEL
39999390 03 LgM39MHBY, OHMIGEDg3 d0dEObsMY IMIIBEGHT0  IGZOOMZS
y39wsbg Bo3wgd0s.  Mol6330603905 IMIBTsMgdgwo  SToL 396 2MIbMBL,
doLm30l 30535005 08omb 3GMYMT>d0 JJ39MHbIdMS.
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BLMEOoGMMs© 03039  3M0bzodom  Tgagodwos  gobgobowmm
3mbs399m5 35BOL JesLEBHIMOD305G:

Server IP: Server IP:
192.168.10.11 192.168.10.12
Server port: 8080 Server port: 8081
Tomceat 1 Clustering JDBC Tomcat 2
jdbc:sequoia://192.168.10.19:25322,192.168.10.20:25323/portal
IP: 192.168.10.19 IP: 192.168.10.20
Port: 25322 Port: 26323
- Monitoring port: 1090 Monitoring port: 1091 T —
( Virtual database 1 =T - intual database \l
IP: 192.168.10.13 IP: 192.168.10.14 IP: 192.168.10.17
Port: 9001 Port: 9002 ! Port: 9005
Controller 1 Cdntmller 2 .
Database 1 Database 2 IP: 192.168.10.16 Database 3 Database 4
Port: 9004
Recovery log 1 Recovery log 2
Vs IP: 192.168.10.18 \ yes ,/
Port: 9006

IP: 192.168.10.15
Port: 9003

L. 63 306539905 d53BOL 3EBEIPOBHGOS

d9Lsdems Lobidgds 08gbo GO 0gml, GMmI ol bsliosmgdmogl
OMamO3 bYO39MME0  JWSLEBHIO0M 1939 BMbs3gdms BIBOL  JESlEBIMO.
SLgmo  BHo3oL  9MJoEgJBHIOSL  4ooBbos  AMOz9wo  bbgoolbgs  39M0s6E0,
OMIJogob  gPm-9Mmos  99dgao  doamds  (pobgoboermom  LyHzgmol
99000b393500) : 3OMYMT> J0FsMMZL 9GS 30MES30E  BOZ5M  LgMHzgM,
5059900  B39309 GO  AdIMYmGBor  bgMz9ML, MHMIgEoz ™sg30L  dbMog
90050053l 003560  LgM39eOl, IbsOMRGbo 3MMEglo 30 ME3wgEos. 9L
y4m39eo3g  999megdmeos  MLIBOMLMYB0IL  25dmI0botg, Mo
d9L5de Mo 89356 bLYMH39M-BY IMbEIL 296339990 F93H93900 S LgbLoEoGO
063m®ds300L  IM35M35.  9©0bodbmwo  Foamds  25dm0ygbgds  Imboizgdms
051900l 99dmnbgz935d03. 9Ol Sb9g39 9MJoBgdBHIcs, MHMIEoL dJobgz0m93
§o63ma9gboos GHMIEDI30900L dmbs390ms 35BS GO39, beaerm MB¥MIMO
dmbs3999d0L dsbs (35 39.
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OMaMO3 365Hgm sOBYGOIMOL ©953M530 BZoILHZS 35M0BEH0 ) MM
390dgds dmbgl 930353006  5MJoBgdBH OOl dMmBOJMdS @S 93gdS
y4m3903g H90mm 0ddmemo 99gaz0d¢0s 49395900056Mmm 9P ©0syMds©
Loo3 PomImagbowos MHMYMOL LYM3gMOL JasbBgMo, U939 dmbsigdme

05BobL 30sbiGYOO:
Flayers
T - Database -
[ F————==1uLobby (éﬂ'a S/l | Cluster f—
— e T : Riak
- g Maode
— -~ !
C————" |ty 5 (@} m
— 8 [ge MNode —
L ———— |semer Eg \?‘3{ " Riak |
e iak
- Moda
C— —
e @——/ E 5 1=
O senver l&, g TRiak
[} y, /,/ i Mode
B - 7 ! _
—————— | Unity e @f
C—— server lo8) | e

by@. 64 1sgM396MHoLs ©s d3BOL JealiBgMol gM0sbo dsgsmomo

B396L Bog 89949053900 BMmEEo J9a30d¢0s 35dMm30Y9bmm oligmo
0b@9w9ddHvmemo G030l Lol gdol d9bogdbgarsco, Mmdgwoy
MBOHNB393gmdL 30096 MLOFOHMbMGdSL. b5IOMITo B396 dImz0y35690 0dob
3525om0 Y] MmO d90dwgds ©5039 LoLEGIS 930335  (LEMBIMOS
535390000 Imols d9gJdbsbg MHMIgeoi Imbo@mMmobal 49mHg3l Go0dy
LoLEBHYIOL, 9530JLOMGOL FGIMFMHIOL S 5©0339L AoL).

SOLYdMEo  9MJoBgdBHMOS  FmoiEsgl  olgm  doMoms  Baflogdl
OMAMO0(35 3039O MLOBOMbMYdOL 06E9aMm0MmdME0 13MgodzmM30, 3rEbol
05Bd @ 5.9. g Y39weRIMO 930305 HoMIM350a0bmm 99990 LGsmols

Lsboo:
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30090
mlismmobergbols

ob@naHodndmero

godgmezo

Ly, 65 Bggbls dogH 3983900 LoliBgdol Bemaswo sGJodgdGcs

doGOMOIEO  B0MOM30  OMIGEds3 Mbs  MBOHMBIgyml  IMFomdol
3905MMEMds SMHOL 3039O MLBOBOMbMIOOL 0b(3YAOOMIOMO BOHGOIZME 0.
030 560L LobEgdolb olgmo bsfowo GMIgLsg f3mds od3l bbgs yzgws
650Bgb BofoeBg 0obgmadbg GMAMOOEss @ Fmbsggdms dsBs, 03390
©Mbolidogdsms 153 Tomgdol 92035, 3oL dsBs s 5.0.

do60mo©o 3mgddggdol 30063030 sdmobs@gds 99dgydo: 30639
9353y LobEgds ,MLIgbL“ Jugeol 08 Bofoel Losg Fgodargds dmbgls
399m365, 565 Lolwmz9w0 0bxgm®Ts3ool 9dmbgzws s 5.8 (M3 dmoEs3L
LodOMbL). 9909y 9AHI3BY  Fgofigzoms  sdmdbgbo  LobGHgds  30096M
MBOBOHDHMYOOL 063HM0MGdM0 BOHYJOIZMOI0L EobTsMYOOm 353006010 dS
LoLBE YOOl 56sEOBOL LOLEYISL Goms dmbEgl 0ol sIbs ) G
LobMLEBHYJd0  A9TMO33900 985 vy 0d dgdmbggzsdo.  MoLS3Z300390s
00mMgMwo dgdmbgzgzs 890dwgds 0gmb (39em39 256bogrgol Losgsbo dolo
60350 OHMd06  4o8mI0bsdg I3y Ggloderms dmbgl FgdmFGoms
390339900 35393MmO0900L BsdmMmyse0dgds , Lo J59MmM0sbgds s 999y

29633999000 513360 49FMFHIBS s 25Y39EBH0W OOl oM.
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Lob39dgddo. Logerols 39dsboBdo gmeErolbdmdl 9999 doyMAsls: Fobslfo®
LoLEHYdsd ,030L" (5938 VbFMETs305) 23390 9336900, bLbgs LoEyzgdom
Omd 30043500 LoLEGYIL  Fgmderos 4903390 BoMBmgddo  dobgqgl
063m®3o300L 65350000  2odmMmIobstg F9dmFMss g vy B39 gdMHOZ0
09000bg935, 85658 935600 OO dEYMIsMJMIL 035do GMI ™v) LoliEgdsd
50dmsbobs  olbgmo  @Godolb  89dm3FMs  OHmIgeroi 9998y 9Gslimqgl
©5830JL0MGIMS, IMIbEObML 53 0bgM®mTs300L ILHsgEs s J9dgy V)
3093 39609mMm©s  sbgmo  BHo3ol FgmFMs S0  ©OOFYML 05306 53
439woxOHOL  565¢0B0o, 9Msdg IMobobml sMOLGdIMWwo 3MmEboL 35H0WIb
5009939530 13360l godm@sbs vy My GHodob F9dmFemss gl. bbgs byzombos
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©0653035. 80053500 30mbgs 98 Jgdmbggzodo 0dbgds GmamMo GHodob mbs
0ymb dmboggdms 35%s, MM doldo dmbgl sLgmo GHo3oL 0bxm®dsiool
d965b3s . Dgamm 256boErmo sOJoBgd@E s ML5330039¢0s 9y bmds Data
Mining b ®m39wbsg 9ma30569000 25630b0mogm s MMIgeog g3035bwIbgdls
50 8930mbgs%bg.

96 gm0 3609369 mgs60 Lsgombos LoliBgdols BmEgEomgds s
5b65¢roBo . 030 2olbIMBL 96339 FJOMOMWMY0sDY ©OYMHEBEMdOM
090 IMmEwol 99ddbsl GMIgerbsi 993@gds 4595650 BML  sGBYOIEO
Lo@MoEos bmwrm bmwm  m3z3ommb gMmYodzmMzo oyml  4sdmddsbgdgero
Omdgwog  3mb30gAHMe  LoGYEosdg  sbmME0gwgdl  dodsMmgzols  AsliBy.
LobBYdob  SBoEOBol  dmEgeo Mbs  9yMEbMdMEIL obge  doGoMS©
Bofoegdl Hmam®mgdoEss:
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5e0amM0mdgdoll ©obsdoMmmds - gmeolbdmdl  obge  Lol@gdsl
OHMAolm30Ls3 dgLodegdgEos sHOWO SEYMOOMIGOOL T3S/ 58MMYdS
LoFommgdol Jgdmbggzsdo, sbgmo  GHo3ol LoGWs30930  gob30MMBYOIOs
olgmo 890mbg93900m MHMAMOOES: 0lgmo 9dmbgg39d0ol 50dmBgbs MM
SOLYIMO  SEYMO0MTJOO SDBOL 300536 s LoFOMHMS oo BBz gds
SHE00 96 2oIx mdIYLdS.
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2014 edition by Anwar Ludin
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