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ABSTRACT

Modernization of the higher educational system is a complicated objective.
Development of the quality management system meeting modern standards is important out
of key management principles in the higher educational institutions with the key aim to
raise level of education requiring continuous monitoring of the educational process and
analysis of the received data.

Efficiency of the higher education institution quality management is impossible
without defining demands of the labor market which is full participant of the modern
educational institution organization. Labor market is a determined system enabling to bring
into quality compliance of the professional potential and available vacancies. Therefore, it is
very important to analyze market and organize flexible educational system oriented on the
market requirements.

Volume of the data of the educational institutions was increased drastically.
Accordingly the data storage facilities are required to collect data and maintain them. In
addition it is necessary to analyze data leading to the forecasting, planning the future
activities, what has to be changed and which activities has to be implemented. Analysis gives
us the possibility to create a clear picture about individual student and a teacher which is
very important for relevant implementation of the educational process.

Management of any educational institution quality is not perfect and effective without
appliance of the modern instruments. Accordingly, the goal of the work is to solve
immediate and intellectual data mining methods of the data. In particular, by means of data
storage analysis and OLAP (Online Analytical Processing. Cluster analysis method is one of
the most wide-spread methods of data analysis to define labor market and requirements for
the individual specialties.

The work discusses “Smart University” and “Smart Education” concepts and services by
means of ITC technologies ensuring new opportunities for educational, research, commercial
and other types of university activities. The infrastructure of smart university and smart

education system architecture are introduced.
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The quality management objectives and problem solution ways are discussed. Special
focus is made on the relevance of the educational process with the requirement of the labor
market. As a result of the conducted studies the focus is made on the specific concepts of the
quality management such as selection of human resources and defining of competencies
enabling to define the key requirements of the qualification of the graduates.

The structural scheme of the modern educational process is presented. The problems
indicating the problems and gaps in the field of education quality are discussed. The listed
factors prove the low effectiveness of the applied system of the quality assurance.
Accordingly, the education quality support activities are presented out of which the increase
of the education process quality is singled out based on the regular control and management
of analytical activities.

In the educational space based on the problem analysis the conclusion is made
regarding to the value of the objective and reliable information in the higher educational
sector which is possible to get based on the education process monitoring.

In the educational space, the great number of the information is accumulated in the
educational space, required appliance of the modern technologies. The data about
educational process results will enable us to make timely amendment in order to make
effective solutions. The supporting system architecture is elaborated with the main
components: the data storage and OLAP modern instrument tools give possibility to conduct
data visualization, statistical analysis and data research.

In order to solve the objective the database “the University” is developed. The data
storage is created, the data source is defined. The fact and dimension tables are developed.
The problem opening operation is implemented as a result of which the objects are defined
and during their processing the data are copied from the source database into cube objective.
The cube dimensions are divided into hierarchies and it is necessary for aggregation and
detailing of the indicators in accordance to the hierarchic structure. The hypercube model is
developed.

The operations of OLAP cube cut, aggregation and consolidation are made. An

ordinary double dimension i.e. table presentations are used for visualization of the data
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stored in the cube, having the complex hierarchic titles of rows and columns. The cubes
developed and the technology of observation of the data in different cuts by means of
hypercube are demonstrated in the work. The results of the cube dimension detailing ad
aggregation operations are presented. The trends which are possible to identify as a result of
the cube analysis are also presented.

The data storage and window filling operations are fulfilled. As the data storages
receive the information from several sources and format, such as text files, excel sheets,
multimedia files, etc. Data require special processing. For this reason the data clean up and
standardization procedures are also applied.

In the consequential process of OLAP cube data analysis the genetic programming
modification version is applied for minimizing calculation expenses which is based on a new
approach, so called “weight coefficient”. It quickly distinguishes the algebra operation
combinations and finds the optimal solutions.

As a result of the project processing and testing it is possible to process the opening of
the databases of the working servers. At the same time for defining relevant security of the
data it is necessary to ensure the safety of access to each copy of the data analysis service
points. The planning of the database opening, as well as defining of the safety and
management problems are elaborated from this prospective.

Improvement of the educational process and development regularly requires following
the labour market demands. It is requirement to study the labor market and modern
demands of the individual specialties, accordingly, the curricula and shall be defined in the
dynamics and the study process should be adopted accordingly. The work suggests the
clustering method of the analysis for this purpose. The multi-central clustering algorithm
which provides information by certain accuracy regarding to the labor market request and
the education programs shall be adopted and updated accordingly.

Introduction of multi-dimensional analysis of the data removes all the limitations on
the quantity and types of the information, enabling education quality service to identify the
trends, problems, achievement in a timely manner the formation issues of management

influence of the education process management system. Clustering analysis gives more
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precise information about existing labor market demand, which enables to adopt and update

the educational programs.
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- 90{Y3womdsms 9935900l 3923900;
—  39Q0AOL 3J38900;

- 35bLfogeob 4928900;

- 303030l d9x355900L 39399d0.
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booergmzs

LEOMYMGoL gads 499mBobscmgmdl 985900l 3MM(39YIM0EL. Mg F9x5b9d0L
3909250 356L5BM3MI0s M5dEgbodg Lsdodo 690, bsFoMMs 8g0ddbsl LOEymazols
3920900  356MH9dmdo  FgLodsdobo (330 gdqdol  Fglodebs. LEMmMEgmaol  g9gadqdo
390dw9ds 303939l 3mE0E030L  ©og9gad39L, o330l LsdwsEgdgdol BoMgdIl b
LoLEBHYF>T0 (33000 G09dOL Fg@bOL, 56 Bsbffogaro 3HMYMTgdol d9ddbsls.

®ol;30b Jgz5L985

50990 dOL  MLOGRODBMYGdOL  2obymxzogdsd Mbs  JgodmBoml  Hobgol
39935b900L ym3z9eferom®o 293035, g9ad35H7, JguMIgdsHg s 565E0HBY Dmaogdom
Jomobl godergds sbFoMEIL M0dgbodg ™39, ML TJOIRIPIG (30 YdJdOL
3oLOGOMPOWH IMBRGdS doewBg d30Mg M. 530EHMmd JoDsbTgfmbowos Bo@strgl
MROm  bdoMo, Boa6sd  b653c0gddsld@odmo  gnsligds, bmwrm OO  FgRsLYds
396bm®E0gw Il 39MHO0MPSE, SOLYOMEO 3060HMBYGOOL Msbsbds.

Je2fg2030M85005 993356985

Lolifogem sfigligdIargdgdol MBsROMMBMYOOL A9bYMB0EGdgdTs MYRWSOWIS©
mbs  BosGHMMb  LolEgdgdol  Im{gzomdsms  dgRsligds  (B39606Yds). 0¥
5)9Lg0MEgds30 doe0sb B30 3MB301YBHYM0s, 35806 LoFoMmMs 500 IR YMIBIdS O
Bofo-bsfoe 139606M9ds ymgzger 3306M5d0.

SLIOOGO

MBoROMbMYOOL 49bgMmB0gdsd Mbs JgodmTomlb 59OEHOL Bo@o®mgdol 4930930
MmO560b5300L  3mwoG03zol  Fglsdsdobs.  SLgmo  vMOoGHo  d90dwrgds 0yl
RMm3MBoOIdMwo  BoLEJIoL  3MmbBoRMOMHE05DY. LabMgbgMzm  sbergdol  dmeo@ozol
d9L53530LOE 96 BOBOIMO FMMTSTo 0bFMMTS300L (335DY. M0dIBsIE  9POEGO
dmombmgl o  dogrobbdgzsl  39gMLmbogrol  IbMHOB, B 3gMEo 9O EGO
3000Bbmwos  @HgbgdMgdol  GMIgrodg  bofforolsmgol. 360d3bgermgsbo
3999L5050mdOL  50dMPgbolsl FgLodsdol J39oboymazdo GHotads MBM™ dsLdES0MHO
3©0G0. 535300MMNYSQ, 39P0EO0L 35bYMR0Edl MbEs 3dmbgl ™Msg30L0 FobGmogyo
Q5 903900 3920900. 3MEOGO0 FoBLIBOZMZL YY) Mo8YBs© 39MPs® LMY
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MBoBOHMbMIOOL  3ME0E03d @O 3OM390M9gd0, 890ymddo  bs3ermgz5690900L
395059930l SEIMBb3MOL Jobom.

bps3¢798s

L3930l 2933900 bs 89043bsL 390M9dOL gobgmBogdslmb gMmMdwogs,
MOmdgwog 9moEogl  BHM9obobagdol asbcMogl s LoMgzsdm  35935600L Bo@o®mgdols
392090L. 29660930 5930 gdG0S o35 olHobgd M  0dbsl, GM™MI  MmomMmgMEds
056589603903 go0sMMl bfogergds me Fawofodo ghombgw.

302¢n0H030b G9isl98s

©5H9LYdME9dOL (39390 3ME0E035 “Ibs 0035 oLf0bYdEIL dmero@Eozol
3900569030l MIMOEL. MBsBOMbMIOOL gobymazogds Mbws 00995393l Fosbgz0L
50Yg00l 5 3moE030L FgRsLgdoL 99gadgdl. MHmymeE Fabo ymgzge Fgwl LoFoMms
90603999 ™G0 30E030L goobgags. (3maohsodzowo..., 2008: 65-90).

2.6. 80b53g00ms 0b6¢3ge9dGvneemvyMo sbsgrobo Data Mining ¢gdbmenmgool
853mygbgdom

3900905 0md35L, M MFsglbo 2565w gdol  LobEgds O™To Q5M339 IO
©59m3b9000m BsdmMBgds IO@A0L LodsBOM IMmmMbMgzbadol obsdo3sL. 2sbsmEgdols
3smm30L LoLEBYIOL 3MBEGHWOLTo FOMAOL dSBEOOL 335306M0L, S3MINZg JMMN0S6O
LobBYIMOHO BoEYMAOL sOOLYOMDS TJIMYJO0 533060901 ol 9i399dEwIOMASL, Jabol
36MHMRGBOME0 45053D5IIOL 5300 GIMBSL s FoLsD H35380MGOVIEN ST3BHYOOM
Qb5bGIXOL.

dOMIoL 35DM0 9GO ©YBHYMT0boMGOMEo LoLE s, GG LTS gdsls 0derggzs
36MHMRGB0ME0 3mGHIB305¢0 S sOBYOMEO 353560930 LEdMEPMM X 5FTo JOHMTBYNMH
®30LM3M03  JgLodsdolmdsdo  0dbsl  dmygzsbowo.  sbodbmwo  3GMdE9OL
3033gdbymo  2500(Y39BHolL  35¢LsbBMoLom  Jobsbdgfimboeos,  dgdwdsggl
3oeqglio 39bsmEgdols QS demdomno Q5L5gdgd0L 9600560
“OH00JONINMOP0b0MJOIMwo 3mBEIRE0s S FgLsdsdolo 0TGN gdOL 3GIMYMSDs.

9600560 BEGHBPIOGHJOOL FJmbg LogzMEg, FIMIZTMEs® 50MBHIOOL SOLYdME
OoLMBIBLL  LogMmsTmMobm  LymboggdlboBgdHm  LobGHgdsdo. gl m3565L369e0
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L59MM5FoOMLM  JmMbMzbgdol Tglodsdobs, ©o9Rwdbgds 3M0B30390L, OMIEdO;
L5359 EYdMm  0gbgds  yzgws  MBsmerglo  LobHIzgdolmgol, ds0d  JmMob
mdb0d3b690m3569L0s  LsdsBOM 360G MBY  MmEOIBGHOMYdMo  dmdbogro,
390050Ymd50 35650930l LolEgdol MmMP60DYds.

dOMIoLb  BsBOOL  3mboMbIBHMES 4903390 ©0bBsdozom  bolosmM©Yds, M3
dmombmgzgl  LEHMIbBHJdoLs v 3MOLEIIMHZMGPIMYW™S  IMIMSMIOL  Bs3ogdols
36MmabMBoMmgdsl  Lobffogrm-0gmmMo ©s  GHgdbozmdo  MHgbOLIdOL  5I3EGHMMO
3050YmdoL,  93MM39  39oMMs  39MLMbools  Jglodsdolo  BmdBogdol
0350byBOOLOm.  Logdgh olog SO, GMT Fobsbfo® Mi3bmdos mvy GMIge
Bobffoganm 3MmyM990Dg 046935 LEBHIBEHS BMmMbM369d0L HEIBIDMBSMS obofoengds.
900099993)qL,  LobHogerm 3MMmEgbo  bsbosm@Yds  A9M3390)0  0bgMHEOIMdOm, M5
300093 MBOM BOHEOL GHM96OL goblsD3mOL 59@roemdsl.

30Ds6dghmboos  890dabsl  2obs0gdols @s  aLygdgooL  LoliEgdgdl dmMob
39M33INWO  FpEIEYO0  Ggmero 9. 3639H0byIwo  bHOXIGNG, GmIgrogy
dgobffogerols o dM™MIoL  dBEOOL  (FoMTmgdolbs s 33eg30m0  bgdGHmMob)
3060964 EHmML s 39bs3gM™m3g Immbm3zbadl Fow3grmo B3gEoswmdgdols dodstrm,
dgLodsdobo, ©d  0b6sd03500  9ISGHVIMO®  JoBLLDBPIMZL  3MMHO3MTGOL o
39055(9gmdL Lolfogwrm 3OHMEQLL. 9909y°©, MBOM JoBEMOIMOZL FobOL Aobsmegdols
bosmolbbol  8omm3z0L  3MMEgLL s 390339 3MMOEObsEosLoE  3dmhg3L
139(305E0LEHOL LSOO 3GIMEILL.

5060360 3M)Md9aoL 255HY39EH0L 9OH-9mH™O 9R9JGHIOO bgebos dmbssgdors
063991 A5ecrH0  sbserobo (Data Mining), GmIgeroi 3s0egl  Labifogwgdgel
3903390 LoBMLEGHom FoLEgdl ObFMOTs3E0sL, ™ GMIgEo bsAbgdo, Lolifogwrm
36OMyM599005 Immbm3zbso FOMIoL  BsBsOBY. 3oL Loxrmdzgwl odwrglzs OLTP
9mbs399ms 35H90do s OLAP 39999000 5GLgdmeo dmbs3999d0L 20dmygqbgds, Bs6ero
39609630900y o 396mbDBMT0gMHadol  dmEgergdol sLvdgds®,  d9dymdo
39005093930 gd900L  Jo®gdol  M3sLsbMHoLbom.  BgIMobodbme  0bZM®Ts309dL
9053905 9360939 IOMIomo d3HBOOL  3MBoWbdEEmOl Tglobgd oo dmbsizgdgdo,
Mmdol 3b65¢0@H037960 0599995390 Do00mmp9bgos 56589000M39
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0639w adBHommo  sBowoBol  FgmmEgdols s LgMz9MHIo  9dbmemyogdol
2499mygbgdol go6qdg. (3s60..., 2012: 1-14).

2.7 0b¢ge9dGgseme sbsgroBdo dmbsggdms 33angz0l 8g0mgdo

©OILEEIMO0m  sOLYdMOL Data Mining-0o 9mbs3gdoms  33e09g30L 30350
99000, OGS InOHOL Fgodegds godmgymon:

- 09369800, OL3IOLOMEIO S 3MMISEFOMO SBsw0DOo;

- 993060  dMmEYgddg  ©oxnMAbgdwo  3mb63MgG Mo LogbmdMogzo  LEgOML
365¢00Bols Ggomeo;

- BgodHmdlgeo sEy™MH003900;

- Lafigolbo dmbs3gdgdol wmobarmglio sbsermyol sGBg30L seram®0mTgdo;

- 39005093930 gdsms bggdol dgommo, HmEgLsE 09MH3MJomwo BEGHMIEHGs 0ddbgds
30b3900L 30900l dsbsbY, MMIGEME J99hbosm 35Lbgdo ,,OH* 96 066 .
dombgozs 0dols, ™I gl IJNMEO 0YIWIMHSE 3960 3MMEXMBL  sOLYdME
396mb6BMB0gMgdgdL, Bs0b3  Lozdom@  bdoMo  Asdmoygbgds  3GIMABMBoMmYdOL
Lob3)dgddo 3sbIboll MZoeLHBOBMYO0I6 A9FMAObsGY;

- 3WsbBHIOHI0o 5699 bgadgbEozool dmEgwgdo;

- 09D0MOMwo  osMbBg30L  SEAMmMOmMIJo0, MHMIgEms 399z9mdoms3 dmbsigdme
439X 31539030 250M0mM39ds FsMEGH030 MA0329M0 BEMI0EMdJd0oL 3mId0bs30900L
LobdoMggdo;

- 930300960 36HMyM5306M5d0l 9900900, b3 dmbs39dmo
"OH000JOMIM 00 gd0L 53390 YoM gdOL seaMmGOOmMToL 29bgMoEos
@5 3m0x030M9ds begds Mdmswme dogdol 3Gmagldo.

3900 Bgdmm  90bodbro  3mEbol  dMMgdoL  FgoMEIdOLY,  3MIGOHEOIO
36MHM©JBH00 09gbgdl olgom ™sbsdgtdmgg 99gmm©gdl, MMaMOOEs: 396930300
S5m0 mTYd0, 83303900000 5OMIgbBHo30s (case-based reasoning), dsoglol Jugangdo,
5M5)OxR030  MgacMaLos,  3mIB0bIGHMOMEO  M3BH0T0DBsE0s,  Lobgms  Fgbmds o
9650358300 oM0395. (0mey, 2001: 153-165).
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2.8 3005l g00Bs300l 53mEs6s s Jolo 39¢sIY39GOLSEA0 Msbs3gEM™3Y
doqam3dgdo

39005093930 gdol  JoMgdol ™35 LsBEOOLOm, dMmbsgdms  0bGEgugd@ o
365¢00Bol 9OH-9hHD0 Y39wsbg 293MEIgdI dgmmEL §ocmBmoygbls  dmbssgdors

3L B39O0 5b5¢robo, GEgbsg bgds M35 (33Ws@0sbo Fmbsggdms dsliogols

3oLGgM905©  @IXFMIRBIOS, M3  890ymaTo  2ooHY39BH0W0sms  bols 5900l

bog3)d39eb 0dEY3d.
Bgdmo  5bodbmwo  dmbszgdoms 3330l Agom©gdol  3m330vYGHYOHIEO

350056900  30MHMO0MO© MOV ogM05690o  Fmbszgdms  0bGYugd@ e IMo
365¢r0Bol  3565990MM3q 09N dI©  LogMmm  Labgwlimwgdom 056456300
bpsgem98s (Machine Learning)®, ®mdgeedsg @obLodsdo dobgs  sbogro  Loadgisbogdm
900500790 gd0l FoOHMmTMBL, MMM ,0mbs3gdms 3936096905, ,,00 Jmbsggdms
9bowoG035" s Ubg. ,056d969m0  LFogwgdol”  omgm®ome  Logwdzgal  Jdbols

090369960 6y0OHMBMwo JugEgdol bygmdzwgdo” s oo IMPOGOIS30900.

2.8.1 bgemzbmdo bgommbmero Jugergdo

bgarmgbm®mo bgodmbmmo Jugeols — Artificial Neural Networks (ANN) dJgoggo
00MMA0NOHOL  bsEOMYoMEos.  bgo®mbo  ©IbMOFHJIOL,  BoJBHMIMOZ5  Lbgs
690mMbgdol, 99939md0m 00gdl 0d3ligdl, bemwrm Lobowrgdl gowsliggdl sJumbgdols
99039mdom. Lobsdbo  Ho0dmoddbgds  5Jumbgdols @s  WIbEMOEJOOL  353d06MOL
090G gddo (o®dmoddbgds 9.). bobssbo. LjmMgo, Homdmddbowo Lobsdbo  sbegbl
©90gd9909d5L 083bgdol ooy by.

390d9ds 0:g35L, O™ bgarmzbm®o bgommbo sHol Bo®EH030 953BHMBsGH0, Mmool
39039mdoms3  dgLedrgdgeos  J9ds35¢00  LoABogdOl  Q9Moddbs  AodMTogoen
Loabogds. LobsdlBy FoLgeoLOL X7, X2, ..., Xn, doeol Logbswgdo, {GR0z30 Lsbom
390050g3690056. 5649 G90dwgds 0mdzsl, O™ BgoO@bol BbgMmsb s©figal Logbswgdo,
OIGms dogdos  Wi'xi, W2'Xz, ..., WaXa LOQOE Wi - 5MOL dgLodsdolo Lobadlbol fmbs.
(x5, 2007: 41-47);

70



Bob.  2.8.1.1.-%g Ho6Imygboros

bgwmzbm®o  6yodmbols  dsmgdo@ozeo
dmgo.

BoMmbols Bsto

Bob. 2.8.1.1 bgo®Hmbols 3509353030960 9o

Bgoe™mbols doMm3d0 bgds Logbswrgdol As6Mogdbs, gxsdgds:

n
S=Zwl. * X,
i=0

A03960 bgoOmbo sl qdL

2.8.1.1.

950@03 M3965305L - 99s35¢w  Imbo39a90L

50653gdlL  Jglsdodol §mbgdbg s  9MPOR0350  R9MJIBoL FoMgden  XodU:

593035300L 353M3535¢0 BY6J300 9MOR0300 Y = f(S), Mog 65B396gd0s 6b.2.8.1.2.-%y.

j Y
yf/ Ao

1

X X

n

Bob. 2.8.1.2 593035300L 353535¢00 3496430
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2.8.2 bgemmzbm®o bgommbmeo Jugwgdol bifsgwrgdol doymadgdo
5LINWO 5TIMEIBOL QoL FMGEOE godM0Ygbgds byoMmbmeo Jugwols bsgargds
(035630...2014:  268-282). bgodmbmwo  Jugeol  Bfogegdol  3GmiEgbol  Mml
Bgoembmmo Jugarol 356589EMm00 3m683099MH0MYd0s6 00 gocgdml dmEguo®gdols
99039mdom, Mmdgwdog 96M0L BsIgbgdmwo dmEgdwo  Jugwo. ULHogwgdol  GHodo
39b0LOBOZM0s 3961509 BHEOOL  Shgmdol  Fgdzgmdom. 69b.2.8.2.1.-Bg dm39dmwos

Bgotmbmo Jugeol dmogero:

o
&

Oqbabgemgero gadmbialigergero
J25B0000ab
gadmbsligeegeeo c
/ Bglsbgergero Bydwegy ¢
df% . ' Jzsbddo g—;
cg \ 3336_.533{;:10 fimbooo E
ER_{ BB0Bb)emmbgbo =
2 2 .,
2 ~ g
3 Ilalugyle gé
Ef Jaq8ofndo £
&

adealsals

J2sBdgdo

a
u

Bob. 2.8.2.1 6gommbmeo Jugarol dmpgeo

39606MB935  Logargdol  seramMomdgdo ,,d0bfog3egdeom® s ,d5Ufo3wgdwol
3°6M9389". 9sLHo3wgdwom Lfogargdol 3Mmgldo godmoygbgds Lfagwgdol 60dmdgdo.
3ow39eo bodmdo dogfimgds Jugerols dqLobgergl, Mmdgeog 999amad 4503w0l
5998539056  6g0MMbMwo  Jugeol BEGHMMIGHMOOL Foaboom. gsdmomzwgds Jugurol
309mbsb3gwo Bogbswro, MHMIgEoE 899sMgds FoBbMdMO30 39dBHMMOL Tgbodsdols
9600836900Md5L, GMmIgeroi Homdmoygbl Jugwol dmmbmgbogn gsdmboligegul. 3909y
396L5BO3OMEo Fglom godmomzErgds 93EMds s 30dE0BIMIMAL Jugerol doaboom
393006g00L fmbomo 3m98303096E 900 33e0gds 5O sergm®omTol Jobgz00m.
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UHo3egdol LodMms3ol 39dEMMgd0 HoMTmygbobo sG0s6 MBT0TY3O WS,
399m0m3@gds 993MIG00 O (39 39Mo 39dGHMMOLmM30L  {mbgdo MgymMEoMgds
056509, L653 FgEEMIS FNgE OLLLHogw FoLogzBY 96 F0sWHI3L TobOwgd sds MbIL.
65b.2.8.2.2.-%9 8m39999c005 6306Mmbo Jugeols Boagwgdol 3OHmaEgLloL 0wMlEMmsE0s:

—
ByofMmdlnemol gabfagerol
deBsg o sfeigiio
ba%bo 5 y
l BogByemols Jbgero esbijsgeroros
823560 ——
Bopormomols Byommdlgedo JGEmos
SB35 * dizofMns
g Jugerols
3 ;
Maa0MNds . | 3mdcl
aoderongens
dnoomds
OO
Junereols frbndol
Pgpreotgds [

Bob. 2.8.2.2 bgommbmo Jugeol bogergdol 3Gmizglo

Loz gdeol 496939 LIogEgdolsls olLlHogwro LodMsgwrg J9agds dbMmE M
390535¢00 394AH™MM900LYb. BHo3egdol sEyMM0mdo Jugerol {mbgdl sG9gaMWomgdL oly,

Mmd 300gdM 0465l Fgmsbbdgdero godmdsgzowo 39d@EMmMmgdo 6wy sberm Jgdsgsero
39JAH™M900  0dwgmEbgb  gOHMbsom  2o0MLsligegegdl.  Lfogwgdol  3Gmaglo,
0560000093095, 359mygmaxl sbsLfsgzeo LodMszwol bGOEOLEH0IMG MZ30LYdIOL S
OX3MBIOL  dbgogl  39dBH™MEPPL  Jslgddo.  dmgdro  3eslosb  39dBH™mEmOl

d9Lsb3gdo Fo0rgbs 0dgzs 498Mds35¢ 399dEHMML, Joa®med LHogzwgdol sfygdsdwy
39919 gdgeos 030l 3OMABMBoMYds, vy Mo 250mboligEgeo Joowgds F9dsg35¢0

39JH™Mgdol  dm3gdmeo  3sbol  dogh.  GqLodsdolo,  dbgoglbo  JugEols
3990mbsb3ggdo Mbs GHEMBLEMOI0M©BI6 LHogzwgdol 3OHMEgLom JoBLEBOZOEO

o053 3oLORgd0 BMOTom. B39 gdM03, Juguol Fglobgergwlis s AOTMUBLLZEIGEL
dmMob 39300608 00g6EHOBOEOMYOS 56 3OOl HMYYEO.
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bgwmzbm®o bgodmbmwo  Jugerol  bbgoolbgs dmgwo g3b3qds.  Fo0gsb
390dgds  200m3ymm MmO - MgcOm  bJoMs©  293M3EJwgdero,  MH™MIJGEog
Dom0mpqbowos 656.2.8.2.3.-%y:

Bob. 2.8.2.3 bgermzbmemo bgommbmwo Jugegdol dmgeol Godgdo

1. ,306s306M0 3538000L (Feedforward) Jugerdo, 69.2.8.2.3.(1), 0b6xm®dsgomero
653500900 (35¢08BEGO305 @S F0FOMME0S FJFo35¢0 MBOED 45dMT535¢0 E™bOL 396
by m3m353006900L A56M9dg. 0bBMMTS30s, MHMIGEoE  J9IMBs35¢0s  6gdoldogMO
©Mbosb, 339 08539 96 ol Hobs Mbgby 5056 dmddggdl s FodsmrmEos dobo
d90pamdo mbolizqb.

2. »09396096GHM”  (Recurrent), 399353806H0L dJmbg  Jugendo,
65b.2.8.2.3.(2) 23630905 b3 9OM0 ©33930060. 080 TgbodegdgE0s 0gml Mez30l
053m56.  Mo3 60dbogl, MMI Im3gdmer  Jgdmbgzgzedo  bgoMHMmbosb  godmdsgswo
0bx3mEMB5305 490593995 53539 6goMMbL, FbMmem gl dolmzol 0dbgds 339 MMM
090535¢00 06300035309. (835630...2014:268-282).

2.8.3. 3003990 565¢m0BO O MZ0mMeB0BYBsO H3900
3G IOMo  SBowobo 96w 3aslBgMobao ML HgITbYE3gEMdOL  sbvy
»00L{93gd0ol 256M9dg” Uogergdols dgom@o s s3Mgm3g 309336905 Imboigdoms
UBEAOGHOLAHOZMMO b5EODBOL FJOMPIOOL KX AMNBLIG. JIBEGHIOMEO bsEoBo (Cluster
analysis) M0l ©5330603900L6  dmbs3gdoms  LOIGIZOL 4903390 AbyogLmdOL
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36039008000 OIYMBI-OXAINRI0S J39U0TM399ds® .. JILEBHIMYdS©. 260GMRI3s
35bEgcm0obyol Lb3zssalibgs dgommo, Losi ALRs3LYdOL  BsB396909w0 2oblsbw3z®m3L
50 8900 9dL.

50239605,  doglo  gobsmergdol  LoliGgdsdo  sMLYdIM  Bmbsigdome
0639w 9dBHomo  965woBol M3 LIBOOLOm, 30MRI3M  3elEIOWME  SBsEoBL
B9053b939wMmdoL 564 ,,05bFo3egdol 250939« Lffogergdol dgmmol 4sdmygbgdoo.
9900m©9doL 53 3ol d09g3mm3bgds  03000mG8560Y98s00 G980 - SOM  (Self-
Organizing Maps), ®03dgeog §o®dmoaqbl bgo®mbayaro Jugumgdols ghm-96mo Labgmdsl.
(mbgo, 1999: 1-4,)

0300Mm6560H90500  M3900L  godmygbgds  FoBsbdghmboos  sMTBMEM©
9©Y0Mgdol s 3MHMPbMBoMGOOL  58M(356900L gosLoHY39Eo®, 90989 Tmbozgdms
0@ 358039000  356MbBMT0xMYdgOOL @S  MMMNOYOHOPIIM30EIOJO  BEM3IYOOL
50dmbobgbo, 0bxgm®dszool  Gglogzmdds s bbgs.  BmiEgdmer  59mEsbgddo
0300Mm03560H90500 093900 [l IMbs3gdms  9BoEODBL,  3EslloGo SO0l
59m 39560l 25005(939@oL BobogegdEol go®gdy, MoLsE 803943500  3ealEIOODBIFOLS
Q5 5boo 5396m3969d0lL 50dmPgbsdy.

0300M6OR560D70500 3900 d90mbzg35d0 ILOLHogE0 MBOYJEJOOL LoIGMs3rY
dbmerm@ 9995350 33¢00¢900L 3600369 mdgdoLgeb  sMol  dgoggboero o
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III 0530. OLAP ¢9d6memmpool gs8mygbgds Loliffsgam 3Mmagliol dmbs3gdos
36seoBolimgols

3.1. OLAP 93d6memy0s s 3olo M306s¢glmdgdo 3mbsggdos sbsewoBoliomgols

OLAP ¢9dbmemyos 8mbs3gdqdol bogydzgendg M9se)®o bGOmd@«@gdol s
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0gMdo®mgmdls 08530,  GMmI 00  o9m0yYygbgds  FM535¢AbDMIogdosbo,
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5de9als.

OLAP 3996m@my05%g ©0o3d3b69dwo LolEgdol godmygbgdoo dgladergdgeos
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3994960L dglodergdemds Bbgds.

50965, OLAP ($9dbmm05Hg 0593336900 boli@gdgdo, sG0olb 9933 gero

0o 53M3s6gd0L gowoLafYy39@O®, MMIgoiE dmombmgl »dm3wgl GOMJo, OEO

9390l Imbs3gdgdol sbseroBL.
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36Mm39L0, HMIGEOE 59930 gd9w05 BEAWWIBES 9BRIJBHVIO0 25650 gdOL FolsMgds.
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583060609806 EOML 39300 0bRMMT5305 0356MYGds, MMIGEoE 9GO LOLIMYJOM
3900905 0ymb  9bse0oBol @OMUL. 53obmsb 353800980m BodmyswrodEs sBEMO, Mmd
3905 dmbs39dms 4obmagligdols s $3MMgdoL 9doboBagdols, M93MBOEHMMOMTGOOLY
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dom0 9o OMOL 9000 FMO35R6BMI0EIGO060  5b5EOBOLIMZOL, ObY3
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boolbo. (39¢©m3s, 2012: 1-17).
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(bmbgo..., 2015: 1-16)
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9mbs39005 35H580. MYI3d M39MOEH0wo dmbs39900 396 ©853059MmTBOEGOL sbsErOBOL
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LoFoMOms  0bxzm®Isgoom  LHOIxRs  3sbo3mwomgdol, dolbo Lbgoolbgs  sb3gd@Edo
Dom0m@pqbol,  Lb3oolibgs  96M36gawsdgbGHoMgdmo  dmmbmgbgdol  Foedmgdol
d9LodGdEMBS,  GO3  OOVWOI  MYOEODYOIEOS  M3GMdGOVI  FMbo(39990BY
3996 ma0m®o LoMMIEGgdoL oM. Bmbszgdms L3530l FM3IEMds, MMam®E fqlo,
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dmbo3gdms  LoEogol  d5BsBY  Fglodrgdgeros  9BAM0Tygd9d0lL  dMIBIYDY,
dmbs3gdms  sbsewobo OLAP  3gdbmemmaools @s  dmbsigdoms  0b@gargd@descy®o
9b5¢obol (Data Mining) sdbs6gdom. olbobo bodmomgdsls 235396 Pogs@sMmm
36MdE9gdoL 2530w gd00 LOMEO s WMTS 565¢P0BOo, Jog300Mmm FgEs© LyRIZ3E0s6o
39005093930 9ds. (9Ermsdsdo, 2012: 1-38).

65b.3.2.2.-%g  §o63mygboos  35055Y39G0wgdol  doegdol  FboGmdF Mo
LobBgdol  9MJo@9dAHIMS, GMmIgwoi dgEagds Lsdo doGomso  3MA3mbybEoLYsb:
dmbs3gdms  LoEogol  LgM3zgemoligsb,  8mbsggdoms  sboewoBol @y  Fm3mzggdols
0bLEGHMMII639d0LYD S BMbIE3gTMs LoEI30L LEdIBM 15T 5 dGOOLYb:
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3.3. 3mbs393015 35BoL 53905 4603gMLOEYEHOL 09MsMJools gzges mbyby

B39b0 58m3560L 2ooLsfY39G 9 Mbs 04651 HBBs390E0 Fmboggdms d5Bo:
»2960396ML0GHE0". 239Bom35¢0olobgdgwros
33937939300, 93560 3H539bGHIO0L, W gdE™M9gdol qlobgd.

53530 ER 0536535 LadOHmdgdm sGglomgol:

dmboggdms  dsBsbo dmbs3gdgd0

»2960390L0GHYGH0, MMIgedos

50b5Hgds IMbs399900 B3N EYBHJOOL, ©I356MESTG6EJOOL, WgdEMEmdOL, T9z3519d9d0L
dgLobgd. o158 8539990 IMboEgdms BBY, 89905 10 FbMHOOLYLH.

503096OM” BMA0gOH MO 3BOOEOL BEGHMMIEGHYOS.

3b00: ,,9dBH™O0, LEHOMJEMOs:

Ne 139G0L ELEbYEYdS dmboggdos d9BoOMO3s 300963sMo
&o3do
1 | Lecture_Id int primarykey
2 | Lecturer_name nvarchar(50)
3 | Lecturer_Lastname nvarchar(50)
4 Lect_date_of birth date
5 | Lect_adress nvarchar(100)
6 Lect_ E Mail nvarchar(50)
7 Lect_phone_number | nvarchar(20)
8 lect_personal_number | nvarchar(15)
9 | Position_Id int Foreign Key
10 | Dept_Id int Foreign Key
5b6. 3.3.1 L @9dBme0°
3500 “VbEHMgb@o”, LEGHMWIEHWG.:
Ne 139¢0L sLsbgEIgds 9mbs3gdos 99boOm3s 30396¢sMo
3odo
1 | Student_Id int primarykey
2 | Student_name nvarchar(50)
3 | Student_Lastname nvarchar(50)
4 | Student_date_of birth date
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5 | Student_adress nvarchar(100)

6 | Student E Mail nvarchar(50)

7 | Student_phone_number nvarchar(20)

8 | Student_personal_number | nvarchar(15)

9 | Group_Id int Foreign kay

b6, 3.3.2 ,brigbEo
3bO00: ,Logobo”, LEHMMJEHM®s:

Ne 139BHOL slsbgErgds dmboigdos 99Bmv30 3M396¢sMo
&o3do

1 | Subject_Id int primarykey

2 | Subject_name nvarchar(110)

3 Containts_credits int

4 Count_of Lecture Week | int

5 Count_of Labor Week | int
3b6. 3.3.3 ,bogsbo*

3bMowo: 69030630, LEGHOWIGHWG.:

Ne 139GHOL EslsbgErgds 9mbsggdos 99BoOM3s 30996300
&odo

1 | rating Id int primarykey

2 | Rating_point int

3 Semester number int

4 Student_Id int

Lecturer Id int
6 Subject_Id int

gb®. 3.3.4 ,,mg0&EH0bgo”

53530 SqlServer Lol gdsdo 3bMOEgd0L OHs0bgdo:

3HOOWO ,,cgdGHmO0™
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= 3 Tables « By Lecturer ID int 0
[ System Tables Lecturer_Name nvarchar(50) &}
[ FileTables
1 dbo.Department Lecturer_Lastname nvarchar(50) [l
= dbo.Faculity Lect_date_of_birth date
& dbo.Group Lect_adress nvarchar(100)
= = dbo.Lecturer — .
5 03 Columns Lect_E_Mail nvarchar(50)
? Lecturer ID (P, int, not null) Lect_phane_number nvarchar(20)
[E] Lecturer_Name (nvarchar(50), not null) Lect_personal_nummer nvarchar(15)
[Z] Lecturer_Lastname (nvarchar(50), not null) Pasition 1D int &
[Z] Lect_date_of_birth (date, null) - .
[Z] Lect_adress (nvarchar(100), null) Dep ID int
[Z] Lect_E_Mail (nvarchar(50), null) O
B Lect_phone_number (nvarchar(20], null) =
B Lect_personal_nummer (nvarchar(15), null)
? Position_ID (FK, int, not null
? Dep_ID (FK, int, null) Column Properties
[0 Keys A
[ Constraints L
[ Triggers 4 (General)
[ Indexes (Name)
[ Statistics 1 Allow Nulls
3 dbo.LectureType Data Type
3 dbo.Position Default Value or Binding
@ M dhe Ratina L oTLom
Bob. 3.3.1 ,,em9dBHmco”
3H®0wo ,,d993590900
3 dbo.LectureType + B¢ Rating ID int
2 dho.Position S :
Z _ Rating_point int
= I dboRating
Semester_number int
= [ Columns -
A . . .
,? Rating_ID (PK, int, not null) Student 1D int
B Rating_point (int, not null) Lecturer ID int
=] Semester_number (int, null) , ,
- Subject ID int

¢ Student ID (FK,int, not null)
f Lecturer ID (FK, int, not null)
¥ Subject ID (FK,int, not null

2 Keys

[ Constraints

[ Triggers

[ Indexes

| Statistics

& dbo.Schedule

= O O

] e T e e

& dboStudent

Bob. 3.3.2 ,,39935L9d900°

300 ,Logebo™:



(- — e ———— ———ppe

= dbo.LectureType » 0 )7 Subject Id int 0
= dbn.Posl|t|c|n Subject Name nvarchar(110) O
= dbo.Rating
= dboSchedule Containts_credits int
= dbo.Student Count_Of Lecture Week  int
= 3 dbo Subject Count_0Of Labor_Week int
= [ Columns 0
{ Subject Id (PK, int, not null
El Subject_Name (nvarchar{110), not null)
Z] Containts_credits (int, null)
E] Count_Of Lecture Week (int, null)
Z] Count_Of Labor Week {int, null) =
L Keys
[ Constraints
[ Triggers
[ Indexes
Bob.3.3.3 ,bogobo
3500 ,bEHMgbEo®:
1 dbo.Group » §)7 Student D int [l
- dboLecturer Student Mame nvarchar(30) [l
3 dbo.LectureType
= dboPosition Student_Lastname nvarchar(30) [
= dbo.Rating Student_date_of birth date
3 dboSchedule Student_adress nvarchar(50)
dbo.Student
= gLJUCUILLr::s ] Student_E_Mail nvarchar(30)
'f Student 1D (K, int, not null) Student_phone_number  nvarchar(20)
Z] Student Name (nvarchar(50), nat null) Student_persenal_num..  nvarchar(l3)
] Student Lastname (nvarchar(50), nat null) Group. D int i
Z] Student_date_of hirth (date, null
Z] Student_adress (nvarchar(30), null O
=] Student_E_Mail (nvarchar{0), null
B Student_phone_number (nvarchar(20), null) |-
B Student_personal_nurmer (nvarchar(15), null
¥ Group ID (FK,int, not null)

bsb. 3.3.4 ,bEAHMI6EHO

LOSNDY HoMdmygbowos Sql Server LoLGHYIOL B3BsBY 52900 dMbsE3gdms
05%d - MbogzgdloGgdo:

86



= | University
[ Database Diagrams

= 3 Tables
[ Systern Tables

HEHEHEHEHBHEEHRBH

[ FileTables

=1 dbo.Department
=1 dbo.Faculity

= dbo.Group

=1 dbo.Lecturer

=1 dbo.LectureType
=1 dbo.Position

=1 dbo.Rating

=1 dbo.Schedule
=1 dbo.Student

=1 dbo.Subject

3 Views

Bob. 3.3.5 ,960396MLoEgEHO

doM0MO©O  53ME9bs 90 MO0 5TMEsboLysb. gl sMOL - IGHZMMZs W

535009309960 MU 9do.

9393000 §o6H3Mm©g60005 2 O0sYGTs, bob. 3.3.6-3.3.7, Loy

SLOBYWO OO MOMMYME0 STMEsbol Jobgz00 (3HGOEGdOL MOPOYOHMIS3d060.

AH306MmM30L O0sYESTd:
F Grou
F:CI:EI:E Department ? Sr:’.u;D
e ¥ DepHd - Group_Number
Dep_Hame ( Group_Start Date
e
4| m [3
Subject Schedule
T Subjectid - e
Subject Name 4
Contsints_credits i =

Paosition
¥ Positon D
Pasition_Name

Salary

Lecturer
? Lecturer ID -
Lecturer_Name
Lecturer Lastname

Lect date of birth

m

Lect_adress

Lect E_Ma

Lect phone_number

Lect personal_nummer

Pozition_ID

Do D e
4| [} »

Bob. 3.3.6 ©IB300H™MZ30L 0TS

535009309960 JMULHOHIOOL OSYEMSTs:

Subject Jd

LectursTypejd

Hours

LectureType
9 LlectureType ID B
LectureType_Name -

4| [} 3

87



39353bm0n dMbs(39990000 MomMmgMo gbMHowo. LbMGsmBg HoMmdmwygbowos bGowwo

Containts cradits

Count OF Laztura Wask

Fmime A i ik

1

Bob. 3.3.7 5350093060 LMoL ©osyMsds

»©9dEH™M0 931900 dmbsgdgdom:

Faculity Department Group Student
¥ Fakld b ¥ Depdd - ¥ GrouplD » ¥ StudentJD -
R T Dap s Graup Mt Studant Nz E
‘ 'T‘ ) ap Nama il roup_Mumbar il ant_MNama LI
: ea PR Sud
1 1 b 1 11t ; [ri=———=0q ST
Studant_date_of birth
Lecturer
¥ Lecturer D
Rati
Lacturar Nama ng
§ Rating I -
Lesturar Lastnama —
Rating_point
Lact date_of lirth L
Samestar_numbar =
Laet adress b
Studant 1D
Lact £ _Mail
Lacturer ID
Lact phona numbar -
Lorkine+ TN
Lect_parsonal_nummer L] (L} L
. e
Position fegitn D
§ Posttion D Dsp 0
Position_Nama
Salary ¥ SRl
Subject Nama

Bob. 3.3.8 ,,egd@™mOm0* d93LgdEo dmbsgdgdo

Lecturer D Lecturer Mame  Lecturer Lastn.. Lect date of b.. Lect adress Lect E_Mail Lect_phone_n.. Lect personal ... Position 1D Dep ID
4 ] Ao Snpsndgome 1960-10-10 Jmbogeolio mefarishvili@g... 599468418 03230232255 1 5
3 3000 ezl 1970-12-05 Jambogrole vefrvadze@gm.., 593364684 16841634484 2 5
6 et R3RsBody 1965-10-25 Jmbogeolio chachanidze@... 598465464 68664848646 1 5
7 BT mpnEfes 1955-10-12 Jambogrole odisharia@gma... 592364684 64864444667 1 5
10 gomtige Bpdgege 1975-12-12 Jmbogeolio kakashvili@yah... 416846448 11141445614 2 5
1 B0 et 1960-01-01 Jambogrole gvinefadze@rm... 598595355 68128646846 1 5
12 e Spembodgore 1955-10-10 Jmbogeolio eteri@mail.ru 503145614 46584641641 2 9
14 it Gofigigeaigorre 1950-12-14 Juapbogrole gulbaat@mailru 591484848 48684848416 1 5
15 opBafsh UbosBgngre 1975-12-04 Jmbogeolio swxashvili@ma... 598481515 41564148414 1 5
16 Gobr mdody 1994-12-01 Juapbogrole nini@mail.ru 574518487 48648436444 3 5
19 Bobm omEins 1981-10-15 J.bogeoln nino@gtu.ge 514787878 65125464644 1 5
pal FOB RIBoEoedy 1975-10-23 Juapbogrole guliko@gmail.c... 553587788 16818616118 1 5
P arafo abuzsdy 1970-09-09 J.bogeoln ciuri@gmail.com 551554545 41616161881 2 5
23 Qalg LogufiEgero 1974-08-09 Juapbogrole marine@mailru 574518181 16161861681 2 7
A Bobm GmEsns 1980-11-12 J.bogeoln ninol2@grmail.... 574848444 11111115611 1 5
25 S3oBROr TofBogiytin 1978-10-11 Juapbogrole avto@gmail.com 546416111 41681616181 3 5
% Bobm Jeolagiasigerre 1988-10-20 Jmbogeolio niniko@gmail.c... 514548799 41611681681 2 5
2 ity 203058 1985-10-23 Juapbogrole alegsandre@m... 584545484 64414646444 2 5
i o RPomsdy 1978-10-03 J.bogeoln lela@mail.ru 115616161 16161616111 3 5

88



3.4 g3593900Ls 5 236BMT0E9dgdOL FHOHOEIGIOL 53903, FbozgIms Fgstrmls
39bLsBE3MSs

dmbs3gdms Hgotrcmls 4oBLEBOZzMOLZ0L dofimgdmwo mbs 0dbsl dggMamgdol
LEOogdmbo, MmAgwog 299mygbgdmo  0dbgds dm3gdmer  Imbs3gdms  FYsMHMlmsb
dogmmgdol  dobbom. Tgdamd dmbs3gdoms  ysdml  Lsbom by oo™
dmbs3gdms 0By, MMIgwog ImEgdme 890mbgzg35d0  2obmOgLYdM0s MO
303309BHghHdy, mwdgs MIXMOgLos  Jmbsoggdms  d5Hgdo  gobzomagbmm  gMo b
650096089 IMMGO 30330939MHDY.

3963L5BO3OMm dMbs3gdms ysmm sboro F99M:9d0l, sGLYdMEo FggPmgdol b
dmbsi3gdms  fyotrml Hobolfotr goblobzMmmo ™mdogd@ol Logmdzgady. dmiEgdme
59m 396580 Imbs399m0 fgoerm gobgloBrzmmm sboo 899Gm9gdol bygdzgeby.

Analysis Services Uodbobm@gdo o939 dbo®dl  MmFgegh Lbgs 3MIM350009M9dL,
M039d03 83999905 30M35000969d0L Losdo.

Bob. 3.4.1 sbobmeros d9Jobogro Bmbsizgdms fystrem:

=
- - _g
+» Data Source Wizard l (=] &J & o-ai@ "2
m
Select how to define the connection i Search Solution Explorer P ~
You can select from a number of ways in which your data source will define its : . 5
comnection sting. g UniversityCube
by 2 =4 Data Sources

) ) Data Source Views
@ Create a data source based on an existing or new connection & Cubes

Data connections: Data connection properties: @ Dimensions

locabost Urivesiy | I a— & vinngsucrs
oles
Data Source localhost & Assemblies
Initial Catalog University & Miscellaneous
Integrated Sec... S5FI
Provider SQLNCL1A
< | ] r
’ New... ] ’ Delete ]
() Create a data source based on another object
<Back |[ Nea> [ Fnsh> |[ Cancel |

—————————

Bob. 3.4.16 3bo3gdoms Fystrmb gobloBrg®s

dmbs399ms §igommgdol goblisba®mols 8999 4960LsBM3MGds IMbsigdms fgstrmls
Dom0mepqbs. mbsizgdms fgotrml Homdm@aqbs MOl  39EHedmbozgdgdol (3939990

89



960990l Homdmaqbs d0momgdo 3bMHOoEsh 96 Ho®mdmagbosb, H™Agwos
3960LsBE3MGds  dMboggdms  fyomml doge dmEgdero  s3mEbolmzoL.  dmbsggdms
Dgotrnls  Ho®mBmaqbodo  893o8mbszgdgdols  Tgbsbgs  8g@sdmbo(39990msb  3wgdsmdol
L5OEgdSL  0deg3d 9349 Ts3900L  3OM3gLA0  LodIBM  TMbs3gdoms  HyseHMgdMb
39960090900L ©599bgdol gocqdy.

3963L5BO3zOM™m  dMbs3gdms  fysrml HoMdmygbs, MHmIgwoa dgagds Bggbo
9mbs399m5 35Bol (3bG0EgdOLYSH.

Tahbles

z=2] Department
B Faculity

z=2] Group

ER Lecturer
z=2] LectureType
ER Position

z=2] Rating

ER schedule
ER student

B subject

Bl svysdiagrams

HEFEHEEEERHE

Bob. 3.4.17  8mbagdons dsBols 3bGowdO

B3gbo  Bmbsizgdms  33Bolmzol  dmboggdms  yseml  FomBmagbs  4o8mas
gmwg©do: Data Source Views. <mg®mm BMLGH©, 50b0dbmem gmw@g®do ¢bs
50LObML B396 Foge 83853900 IMbs3gdms d5Bs, Lsobs dgdamddo wbgs
3963L5BMzOM™ J56DMToGdsMs s BoJEJOoL FBGOWgdO.

¥ Data Source View Wizard ot
Search Solution Explorer O ~
Select Tables and Views
Select objects from the relstional database to be included in the data source a UniversityCube
view. O 4 @] Data Sources
@ University.ds
Available: obiects Included obiects e s s
&l Cub

Name Type B Mams Type il Dimensions

B Faculty (dbo) Table - Wl Mining Structures

B Group (dbo) Table il Roles

EH Lecturer {dba) Table i Assemblies

EH LectureType (dbo)  Table @l Miscellaneous

FH Posttion (dbo) Table =

EEH Rating (dbo) Table i

EEH Schedule (dbo) Table

EH Studert (dbo) Table

EH Subject (dbo) Table

:::) sysdiagrams (dbao) Table .

Fiter
[] Show system objects

< Back Nexdt >

Solutio...  Team.. | ClassV..
Bob. 3.4.3 990v935390ve0 dmboigdms dobo

90



MOmamO3 3690030, dmbszgdms {gommlb  FoMdmygbol 99950096 mds SoLobs

dmboggdms

09o6rmgdol  Homdmaqbol  3mbLEHOIEHMEOTo

Development Studio go®gdmdo.

University.dsv [Design]* + X

len|sagas|x @

Diagram Organizer

. <AHT3MES> T———

Tables

EF Department
55 Faniity

& Grop

B Lecturer
EF LectureType
£ Position

B Rating

B schedule
B student

B subject

B sysdiagrams

5mbodb 0 3Bl mGo Jq0;393L 990 396390l
Q JLO 3 G&ONIE 00393b J90Q92 J9995¢%)9

= Solution Explorer = ¥ 1 X 3

B Lecturer

w e 1D

Lecturer_Name
Lecurer_Lzstame
Lect_date_of binh

Lect adress

Lect E Ml
Lect_phane_numbsr
Lect_personal_nummes
Positon 1D

Dep IO

E Posiion = Schedle

"~ Postion_ID
Posttion_Name:
Salary Lecturer_Id

Subject 1d

wa Schedule 1d
Group_Id

LecnureType 1d
Howrs

E LectwreType

w0 LectweType ID
LecturaType_Name

Business Intelligence

el

b
§ o-dd i

j Search Solution Explorer 0 = )

i UniversityCube
4 g Data Sources

8 Universityds

4 ] Data Source Views

o University.dsv
Wl Cubes
@l Dimensions
\ml Mining Structures
l Roles
@] Assemblies
l Miscellzneous

Solutio...  Team.. | ClassV...

Bob. 3.4.4 mbsigdoms fysrml Foedmeaqbs, gbHowgdo s dsmo 3ogdomgdo

— 35690 ,,0059M535°, Loz FoMIm®Agbowos MmIx03Mwo Lsbom bOOWIdO ©s

3500 3930060900;

- 35Bgo ,3bOowgdo”, G®MmIgEBY3 s0Lsbgds 3bGOWgdo bob Lsboo @s dobo

999203590 9egdbHgdo;
- 35Bgo ,bgdqgdol MmEY6oBoGHMMO* HMIgwbgz Fgodergds Fg3Jdbson Bowpdwmero

053653900, ®MIgdoE BodMsEgdsl B3390l 39350 YMOMD 53 HoMTmy9gbols

©™bg9gd0;

- 0bbGH®MIY6ZHYOOL 3569geo.

dorg9d0e
QOMZW0YMHYDS.

30bLEHOJEH™OHTo

d9L5dgdgE0

53538009000 39rgdoL

3H®09dL J930de05 9343390 Loy gdo M30L93900L BIbKSMST0, MM g

Lobgero 293bsmom MBOM 2oLs3gd0. 58 Md0YJEHJOOL Lobgergdo GgodEgds 99333395 Mm™

Jom0  2obLOBO3MOL  F9dgRo3. g oboL 3Bl MdOYJEHJOOL  Lobgargdl MBGOM

91



3oL dL. 51939, BMbsizgdms Hystrml Fomdmygbsdo  139@gOL dgodergds dogzs60Fmm
MO 45053900 Bobggdo, gob3LsbEzMMo Asdmmzeomo 1393900, S1939 89359MPM™
3bOowgdo s  HoMdmEygbgdo, Goms  ao3bomo  obobo  LsdNMIosm©  MBOM
dmbgMbgdmeo. (89x560d30o..., 2018: 33-40).

32980l 356Bm3oerng8900l 356bs bmzts

365¢00@030L 3Mm39LOLLLETO Foblv3MMMYIMWO BMMBM3bss OO MHMPIbMdOL
9mb5(39990L MMl 396MmbDMI0gMHdgdoL  3m3bs. 98 @OML  YMmO©WYds  9J(3930
3529W0MO@, 3M5THMMMEO (35¢390 BEBHMIBEHOL F9gRoLGdSL, 96539 JNE0s6MdST0
LEAHMIBEIOOL MgoBObLs s Lsabgdol TgufogerolisEdo IM3I0YINEGdSL.  3MOOL
396BMmdogds 99905 9aMgmHm©admEo  F9gool 6wy (936M900Lsb. Togsmoms©
Lo9b0 F9gds BB35OLBZS Bogbgdols BsdMbsMZoOlysb.

3700L  ©9Mdgdo  HoMdmopqbgb  4obBMIogdqdl, OMIWGOBY3  PobwsRgds
356589G®900  2oLosbs0DBYOGE  Logbmd®Mmog  sMgbmsb  F0ToMMYdIOM,  FoYIWOMS©
LGIDGHI00, Lbgdo. 50bobMO MWIMIGIOL A9533900DY Fobersggds dmbs3gdgdo,
39dHgdo - Bmdgdo, dmEgdMe Fgdombggzsdo gl 0gbgds  Fgx3elindgdo, MMIgdos
399mbsbos HoEbzgdol Lobom. gl FoMEGH030 F9gdmbgzgzss, OMEILLE 3395J38 Mo
396BMmdorgds s 999390 FooEgds sbMowo, MHMIgeoa 330639693l LEBHIbE OOl
3995b9090L  Logbgdols  dobgzom.  Toa®sd, vy  SFMEIBIL  JOZIOMIIGOI O
396BMTogdsl 35953 O 30g3500 M9 Fgdmbggzsdo gl gobBmBogds
0g4mb  gdBHm®mo, 095006  F0300900m  LodyobBmIowrgdosh  3MoL.  Fglsderms
©5306¢)9M9bgo bbgosbbgs 1gdglEHgdol dobgzom F9xsLgdgd0m. 53 d9dmbgzgzsdo
3900L “x 530 06905 Godwgbodg 360369 Md..

9399  9BHs3Bg 96 mbozgdms  igommb  goblobramols 89dgy  9353M
396BMm3ogd9d0lL 3BOO0EO0. BoJBHMIM035® Gl SOOL SEHM0dEHJIOL X AYR0, OMIGEO3
D3m0 96L 06EHgMgLGdOL SOgL s HMIgGEOoE §9dm0Ygbgds Bogd@gdol sbsgroBolmzgol.
09290mo©, LBEAHMPIBEHO - FbBMToEGdOLMZOL gb SGHMOOMBHGOO FgodErgds 0yml -
339600, Lobgwo, xamaol bmdgMo, 39MOLbmboswwemo bmdgmo s bbgs. s@G®m0dMEHd0
39360m30905 9Mmo 6 Mgbodg bMowo - igsmmsb. d98ymado SGHM00Y)3HYd0
39399900 456BMmdogdols dogboom d90dwgds mMsbobgder 0dbsb 0gMmsmJogds.

92



393496500 496BmToergds student. dmzbodbmo ,student” 3bOHOEOL 5EGOdYEHOO:
— Student Id
— Student Name
— Student Last Name
— Student Personal Number
— Group Id
— Group Number
5GHM00MEJOOL 3039030 Y39 SEGM0dYEHOLMm30L s30MBomom Regular @oso.

Development ~ A [ &

i

el

[ E]

B-_

6l Sclution Explorer >

i & o-d@

IZ. Dimension Wizard = g d Search Solution Explorer P-
- — = UniversityCube
=P Select Dimension Attributes ’I: A 4 g Data Sources
- m:_:zme ﬁi[;emigit:;nensmn attributes and select Enable Browsing to suface them as 6 @ University.ds
Lectwer Lastrame 4 @ Data Source Views
@'jz‘;'j—bhh g Available atirbutes: o University.dsv
Lect_E Mail [@ Attribute Name Enable Browsing  Attribute Type Cbes -
poigisplnltl Studert ID
g‘?g-m i Student Name Regulzr . g :L':::g ST
= Student Lastname Regular fber & Assemblics
[ Student Date Of Bith Regular prum... & Miscellancous
[ Student Adress Regular
= Poston [ Studert E Mail Regular
= Pasition_ID [E] Student Phone Number Reguiar
:‘:E"x"—"a'"e Student Personal Nummer Regulzr
Group 1D Regular
Group Number Regular
[ Group Start Date Regular

= Solutio.. | Team... | ClassV..

Getting Started (SSI5) ~ # X

Welcome to SQL Server -
. Intearatinn Services (S5T51.

Bob. 3.4.5 5@®0dBHOLOMZOL BHO30L AobLEBLIMS

MOMaMO3 3b9I3M, IMZIW0JOHGOOL 5M9do S0Lsbs FobBMTogds ,,Student” o
dolo SGHM00Y3H9dO:

93



Al ~olution Explorer o ¥ X

14 @ o-d@
' o v
1/, Dimension Wizard & g ﬂ Search Solution Explorer @
# UniversityCube
I Lectures CO!rIlplﬂing flhi Wiztdird ot " 8’ 4 (@ Data Sources
'ype & name forthe new dimension, very the dmension structure, and then .
" m':gm click Finish to save the dimension. W Urniverstyds
e Lssmame a 4 ] Data Source Views
Lect_date.of_birth ) ¥ University.dsv
Loz sdhess M| Name: & Cubes
Lo E Mei Chudert £
ey | -
Lect_personal_nummer Preview: i -
Poston 1D o | @ Mining Structures
Dep_ID 4 = u f & Roles
=R -"Tllfizl-ﬂe: . ;l'r::: & Assemblies
g Studert & Miscellaneous
= Growp ID
H]
= Postm i Student Name
v Posiion_1D B Student Lastname
;‘:::"—N“'e £ Group Number
i Student Personal Nummer
il
| : —I Solutio.. Team.. ClassV..

Getting Started (3515) * & X
ol Welcome to SQL Server =«

Bob. 3.4.18 956BmBongds ,student” s OO 5EHMOBWYEHIJOO

Dimensions bodowseqdo god8mbbggds 4o6Bmdoegds ,,Student”.

AMALYZE  WINDOW  HELP
E B - -

6l Scolution Explorer > 0 =

@ o-dnd "

saipadoy

sa1ados

Search Solution Explorer P ~

Data Source View

g UniversityCube

Group

wa Group_ID
Group_Number
Group_Start_Date

Student

w0 Student_ID
Student_MName
Student_Lastname
Student_date_of _birth
Student_adress
Student_E_Mail
Student_phone_number
Student_personal_nummer
Group_ID

4 | Data Sources
@ University.ds
4 @l Data Source Views
¥ University.dsv
Wl Cubes
4 @ Dimensions
il Mining Structures
Wl Roles
i Assemblies
@ Miscellaneous

Solutio.. | Team.. | ClassV..

Getting Started (S5IS) v 1 X

Welcome to SQL Server -
Integration Services (S5IS).

~ 1

Bob. 3.4.7 356%mIogds ,student”

94



0599853990l 49693l BB ML 39bGHMIME Bosfowdo
396Bmdogdols 3mbLEGHOYEHMOdo:

Student.dim [Design] # X University.dsv [Design]

[T ST ol ot Attrbute Relationships 5/, Translations &/ Browser

R I=RElr:

Attributes

|@p-

Hierarchies

Data Source View

Al Solution Explorer - v & X
® o-da’
Search Solution Explorer P~ ’

g UniversityCube
4 ) Data Sources

saiuadoig

17, Stugent
= GroupID
& Group Number
38 StudentD
& studentLastname
& student Name
&8 student Personal Nummer

To aeate a new
hierarchy, drag an
attribute here,

Group
& Group_ID
Group_Number
Group_Start_Date

@ University.ds
4 @] Data Source Views
o University.dsv
) Cubes

4 @) Dimensions

M, Student.dim

9B 396DMBogds s0LIHYdS

& Mining Structures
&l Roles

) Assemblies

& Miscellaneous

Student

w3 Student_ID
Student_Name
Student_Lastname
Student_date_of birth
Student_adress
Student_E_Mail
Student_phone_number
Student_personal_nummer

Group_ID Solutio... Team.. ClassV..

Getting Started (55I5) » 1 X
Bob. 3.4.8 256%mdogdol sbabgs 3:mbLEHMMIGMMTo

3bowmyom@s  993ddbso  4ob6BmBoergds lecturer. dmgbodbmo ,lecturer”

3HOOOL 5GHM00Y)BHGOO:

— Lecturer Name

— Lecture Lastname

— Depld

— FakId

— Position Id

— Lect_date_of birth

— Lect_adress

— Lect E_Mail

— Lect_Personal Number

— lect_phone_number

95



nl

3 K Translations E\ﬂ Browser

-
| I, Dimension Wizard

Select Dimension Attributes

Specify dimension attributes and select Enable Browsing to suface them as

hierarchies.

Avaiable attributes:
@] Atribute Name

Enable Browsing ~ Attribute Type

o Group_ID
Group_Mumber
Group_Start_Date

-
Lecturer Lastname Regular
[ Lect Date Of Bith Regular —
[[] Lect Adress Regular
[ Lect EMail Regular
[F] Lect Phone Number Regular
[F] Lect Personal Nummer Regular
Dep Id Regular 3
[F] Dep Name Regular
Fak Id Regular
[F] Fak Name Regular
Posttion 1D Regular L
[F] Postion Name Regular
7] Salane [ Renular 2
4 T +
< Back Next > Fr Cancel

tudent_phone_number

roup_ID

tudent_personal_nummer

Bob. 3.4.9 56%BmIoergds ,lecturer-ol 9g4ds

@& o-a@m”
Search Solution Explorer 0 ~
g UniversityCube
4 @ Data Sources
@ University.ds
4 @ Data Source Views
¥ University.dsv
@ Cubes
/. Student.dim
i Mining Structures
& Roles
W Assemblies
& Miscellaneous

Solutic.. Team.. | Class V...

Getting Started (55IS) ¥ & X

Welcome to SOI Server -

sapadoy

5306036Mm  Bos3MmmM3E0w0  5GHM00MBHGO0 o3 a3bIOL MM  godmygbgdwo 0dbgl
396BMmdogdols 0gmsedool 99abolsb.

535300 256%mBoegds ,,Subject”, G®MIOlL 5EM0dMEHIO0s: (39835G0d30¢00, 2018: 65-68).

— Subject Id

— Subject Name

— Containts_credits

— Count_Of Lecture Week

— Count_of Labor_ Week

sity.dsv [Design]

=

bl

L7 Browser

| 2 pimension Wizard

B =)

Completing the Wizard

click Finish to save the dimension.

Type a name for the new dimension, verffy the dimension structure, and then

Name

Preview:

= 2 Subject
© W Attibutes
&

# Containts Credits

< Back

=

][ cancel

bob

.3.4.10 996%mdoggds ,subject”

54—

Ml Solution Explorer - > 1 X

@ e-dim’

sanadosg

Search Solution Explorer 2 ~

o UniversityCube
4 ] Data Sources

W University.ds

4 ] Data Source Views

¥ University.dsv

ml Cubes
1/ Student.dim
12 Lecturer.dim
ml Mining Structures
=l Roles
4l Assemblies
ml Miscellaneous

Solutio...

Team..

Class V...

Fmbtinn Ghartad (GEICY » [ 3

96



25909980 5699 bmdsors 3bGoergbol 89465
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93999 5dmEsbsdo obBmdogdsms 3mbLEHMVIBHMOOL IbTsgdom Student
396BMmdogdsdo  ©9gdsBHgds  9SGHM0dMBHGd0  Group EbLOOWOESL. b3y, Lecturer
296BMmTogdsl ogdo@gds s@GHEM0dMEGHd0 department, Position 3bG0w00sb.
399008 om35¢09M9gd0LOL BBL, MM dolsfigmdos M350 obBMmTowgds, MIi3s
dmbs39dms 35Hol Mbgbg d9Jdboro ogm MBOM Bs3gdo 2obBMToErgds. 3mdL o3l
3930 296BMT0Egds, 3000609 IMbs390m0 BIBIL, MOEAD DBMP0gMMO 26BMI0EIdS
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960 296Bmdoegdols 2496d9mM9d0mo 259myqbgds 3mMool 65909b0d9

396BMmFogdolimzol 58560390l gobBMB0Egdsms FoMmM3L, s830MGdL dgblogMYdsDY
dmbMm3zbsL s mbo399m 3)ds3900L Logmom OMUL. (39xzsMH0d30o..., 2018: 49-56).

Student_Name
Student_Lastname
Student_date_of_birth
Student_sdress
Student_E_Mail
Swudent_phone_number
Swudent_personzl_num..,
Group_ID

o Subjert_ld
Subject_Mame

¥ Containg_oedits

Count_Of_Lecure_Week

Count_Of_Lsbor_Wesk

Bob. 3.4.15 33P0 356bmBomgdgdols 3538063B0
30misbols gsb3ems
3/00Ls  @d  Ambs3gdms  2obBMB0Egdgdol  ILIMZOE0gMHYIWS©  LBdFOMHMS
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d9LEOMEEIL 39990l S Folo Qo6DBMB0WGdGdOL sdwYdsggds. gobTerol M™L 0ddbgds
39BLsBOZOME0 MB0gJBHY00. Md0gIBHIO0L ©sF)Tsz900L ML Jmbsz)dgdo Imbsigdms
L50SBM [i4oMHMYd0IL 3M30MEYdS 3BdOL MdOYJEgdTo.
CASE 0bb@mmdaool godmyggbgdom dgliademgdgeros  Subject -ob oommgoeno
LEOogmbolmzol 37ddo  gologgdo Lobgwgdol 894dbs:
CASE Subject
WHEN 'M' THEN 'Mathematic'
WHEN 'P' THEN 'Programming'
WHEN 'S' THEN 'Statistic'
WHEN 'B' THEN 'BigDate'
ELSE 'Components'
END
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dmggdmwo  SQL  Lgbsto dom53Lgdl  sboew  139gBHTo Q99O YdM

39 9bsMe gIgbBHOML s Hgarl bOOEOL Fow3go gdgbBHolomzob.
CASE
WHEN CalendarSemester =1 THEN 'H1' + ' '+ 'CY' + "'
+ CONVERT(CHAR(4), CalendarYear)
ELSE
'H2'+"'"+'CY'+'"'+ CONVERT(CHAR(4), CalendarYear)
END

(89moModgzoero, 2018: 112).
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Bob. 3.5.9 ,bEm96E0" 36bMB0ogdol 0gHsGJos

MmamOE LLfYoLdo 530b6086gm, B39 359999539000 MG HBMFIBSL. Tgmerg sTm 3565
500l BEAHWMPIBEBHS 9390gF0)MHO  IMUBHOJOIOL Sb5EOBOL 5™ 3B, 3MBOL  SbOYJdS©
5300B0Mm®m §ogBHgdol 3bM0Ero ImTsgz5¢no 37dolm3zol. dm3gdeo sdmasbolmgol gl
046905 @bMowo - Rating. 39909y BoJAHJOOL EbOHOWOEL s30MBoMmm ghHmo 56
650096039 3900, Mol Jobgz0mo3 999aMIdo 2odMmom3wgds 319d0l Bmdgdo
dm399mo  sdmEsbolmgol.  sgo0Mbomom  ggwgdo:  Subject_name, Student number,
Rating_point. 9903 9¢o3bg 9300B0Mmm o6BMB0Wwgdgd0, MHMIdoE 399m0Ygbgds
dm39dmee  3990do: Lecturer_name, lecturer_lastname, group_number. oG5 530LdS
5359530 sboeo, 39Mdm A56BMmIongds: Faculty. sdG0g0, B396 2963Lsb®3Mgm 3mdols
393o0mbo3gdgdo.  LoFoMmmgdol  dobgwzom  3MOgdol  MgoBH™MMTo  F9a30dw0s
393039bmm (330 98900. ©35F5@GM® JobBMToEgdgd0 o BodBHJd0 b (ogzdsewmm
B9093o M3 803358605. 8939dbso Qodmmzeromo 36033690 mdgd0.

65b.3.5.10.-%9 399000 §o6MHdMmygboos Lsdo obBMIoEgds, MHMIgEoE d9gLodsd9gds
X, ¥ ©5 z 3mmOobs@gdl.  496bmdowgdgdo smgdvemos: Lecturer, Subject_name,

Student_number:
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UA@Ibao 3 +—— V4
Lmabio 2 +—— / /
Lgmobio 1 +— / ¥

usgbo 3 e—| 81 | 63 | 58 /]

Lybo2e | 68 | 76 | o /

LsnsbBo 1
8> | 84 54 72

o

@gIdmBo 1 @ygdmmo 2 @yddneo 3

dnmslindnbo

Bob. 3.5.10 39990 gobbmTowwgdgdom: Lecturer, Subject_name, Student_number
Bob. 3.5.11.-%Bg 36083690930l 526M935300L5 S YGHIWODs30oLMZ0L LoFoMMs

39900L g96BMmTogd9d0 ©39M 09MMJo BEGHMYEIMIOS.

OndamgnBorreds
n 'E"“Eﬂ“ s 00 BGogodnmo
» Ondocopaficnmds

00bH0R0sGMM0
@wﬁa 1 @ﬂﬁa 1 qmﬁa 1
Hgﬂbcgmﬁ@m&a
' 70scopnBemmds
Japo

L BBg0s 5pMIRoGEos

Bob. 3.5.11 99935190900 399d0l dgdsaqbywro gargdgb@gdo

B3gbo  53mEsbolmzol  godmz09gbmm  BosbloMmdMEO  09MMJ0s, MO
dm39dme 90mbggzs8o mbgms GoEbgzo goblabrzmmwos dobo LEGHOWIGHMGO ©

3999330905, bmm  0gMsMJdomwo bol 3sw3gMwo  Gm@Go 8903538 Md09dGHodL
39390 Mb0b. (Mm3L0sbo@l3s0s, 2014: 271-278).
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OmamOa fobs 59m3sbsdo aobgobowgm, dm3gdne  sdmEsbsdo  sbsgrmyomEs©
33996905 53693060900 MX69Yd0.  Jgdoxsdgdger M G9d30  gobmogligd0sb
960036900900, MMIgwms  BmOMIoMgds  dmbgds  09MsMJool  J39s  Mbgby
3906m3Lgdmo  MY©gdol 36033690 MddOL  Logmdzgabyg. ol 2sbBMIoEgdgdo,
MOMAWadoE 2o3wgbsli 96 sbgbgb KxsdmE d5B3969090BY, 3MIROEO0L 3OM3gldo 56
096905 2om35¢0lobgdaro.

65b.3.5.12-Bg (o00magbowos 30396M300L dmIwo 53500980M0 IMLHGgdoL

d9L5x35LgdIWS:

e G G
=) () =

dnomabindndo

|

Bogyoeeey
Byapalinds

Bob. 3.5.12 3039637900l 3090 5350900960 delsFergdol dglsgaligdus

BMIs ,b5dMoM JMs”, 93A36905 BOJBL ,89835L9ds%, sldo IMbsfoErgmdl mmbo
396%mdorgds: Lecturer, Subject, Student, Time. 30350 56 235J3L FoegMMO
096560J09d0. 23630bomm 7gLZMMHO YR OOOL gxsdgdol mGo Fgdmbggzs: 30350,
3300600 259Mm3035¢mm x53mEM0 35B396909w0, GMmIgoi SO0l RqligmMo Student o
Subject 256%mB0gdoL FobYOIZ0M. THRIWOMOE, A9TMZOMNZIMO  JIBLEBOZIOEO
Loz gdeol  89935L9d900L  LEFMoErm  Jmens.  9393OMEs®, U 0dbgds 53539
Asbogegderol  dogh  Jgxslgdero  g3ges  BEGHWIbGOL  Lsdmsgrm  Jmems.  ghom
9sL{o30909wL godm(3IBY F9dwos Jooml IMs35¢o LEMIbAGHO, S00GMI K SFMMO
956396900l domgdobmzol boFoMms Rating  35B39693¢0l 5969806090, 53090690500
dmbsfoergmdl gobBmdogngds: Lecturer. dgm®g d90mbggzsdo 3306 450Mm30m35¢mm

LEHMIBEHOL XSO F5B3969090, F5350MOE, BEBWIBEHOL LoTMSEOM JMes ygz9es
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Logobdo. 93 99dmbgzq35d0 5369930580  FMbsfiorgmdl gobBmdowgdgdo: Student o
Subject. momgml ImPbMzbs  BMOHIMOMGOME0s  Fobsl  sbsErmaoMMo, TogMed
LoE¥Y5300 5 Bbgss. 306309 BEGYIBGL 3b3MGEH ™M Logsbdo 593L gBoo Fgxslgds,
MM3gwo3 998519005 gMm-9mHm0 FobogewgdEolash 9o MHMIgwody 3:mb30MgE M
OL. 5d0GH™A 53695305 Loz gdol s MIMOOL Jobgz00 56 dmoMbM3zqds.

59m3965d0 (35390 BEBHWIBEOL BMbo399900L 5aM9A0MIOOL MY BsFOMHM
d00gwo  xamRol  dmbs39dgd0l  sa6M9ga0M9ds. 58  dgdmbggzsdo by  dmbqls
396BMmdogdols mbggdols dobgwozom dmbs3gdgdol 3s9MHm0569ds. 9300 9egdgb@gdols
326093060900 90 3900993995 TMdY 9egIgbAL. (Ro3sMslio, 2016: 1-13).

LEAHMIBEBHOL 09MsmJool Bgs MBYHY OO XYMRBO. FITMZOMIIOM® Y390
Logbols dobgz0m XMBoL LETSEIM JMeEs $64) F9RsLgdMEo BEIbEHJOIOL Lodwsm
JMs. Fo6d 53obd 930305 458M30Y9bmm sgMgas300L bbgs dgommegdo:

— 0OEILO JHws XyIB30;

— 093060 Jws XaRd0;

- 390090 3603369 mds 56 G5Fgbl 565 593l LogPHmM® TgaoLYds;

- 99835B90505 M5MIbMdS 5699 M58YbL 5gd3L T9z5L9ds;

- JM@oms Lodmoem SHOMIYEBH03ZNI0;

- 539dBHMdMH030  Lodmom  Jgxolgds, o  dgzs  dbmwmo  99x8sLgdyero
LGB EGHIOOL MOMEYbMdS.

65b.3.5.13-Bg  (oM3magboos  9HD0-IM535WMb  09MmsMJos X yMBJOO-

L3IDGHI00, LosE 09MHIMJool Bgs MBYBY 296o3LYdIOs K AMRO:
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1_: Jmanmcn Gyt rs E Attrbuse Selabomchize ) Tranelat
wlw @
Hierardhyr S Hisrarchy w Languag
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Bob. 3.5.13 09656505 X3IB0-bEHMIBEHO

93990 09MH36MJools  om35cobfiobgdom  [omdm3zsyobmo  3Mdol  sLobgol
395005630 936M93060900m, 3b6.3.5.1. FdMdgE 9gdgb@gddo saM9a0MHYds IMbs3gdgdo
g439es 930000 993963H90000b. 536M93060900L 3900™MEO0s - LEH™MEIBEHIOOL FgRIBYOIMS
1599915 SOHOMTYEHO0ZMWO (35¢390 Logbol dobggzoom:

X0980LOI©PGe | ¢ 'S ys pe '

3 3 3 3 3

09656405 L L s Y L

2 2 2 2 2

XoJ30 67.5 68.75 69.5 65.5 74.25

LAMgbEol 56 65 70 58 87
LEHM9bE02 66 58 72 70 52
LAMEIbEGHO3 64 71 58 54 82
LEHM9bEH4 84 81 78 80 76

3b6. 3.5.1 8mbo3gdms 93M930MH300L Foge0mo
(x9bgarody..., 2019: 148-153).
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3.6 Mm3gM530900 OLAP 3md90%g

OLAP 39999006 s 3039630990L 53900L 9999, dsmBg 990degds 9935L6M¥)emod
™396530900.  30dm30b0WMm JOMOMIPO  HBIWOEH03MM0 M3)M530900, MMIWIdO3
d90dgds dgLermeEgdyen 0dbsl OLAP 3913%9:

9653556093056 IMbs390m5 M3gMOGH0MW0 b5¢0EH03MM0 ©FMT3900L
&9Jomewmyos  OLAP  (Online  Analytical Processing) @oGom@  godmoygbgds
3905093930 gdols  dogdol  3Gmi3gudo. OLAP  @9dbmeomaools  Lsobgmmdszom
BEAHOYIEHOOL MOYBODsE0OL JoMOMOO (3690930 WS 3006303900 2oBLEBEOZMXWOS 9.
3oL 30g6. 59 3H9dbmemyool Loggmdzgel Fo6dmogbl LogbmdMogzo sgls Bmbsigdome
39bm53Lgds  B39E0sEM  FM635¢A6DMB0WGd0sD BmEIsGHdo - OLAP 3mddo o6
30396M390d0. 303963180L WMmA03296M0 LEMJGHIOOL oMM JegdbEgdl Tgoygbl:
396BMmdogds, 09MsMdos @ 0bogsGMmemo b 8sB3969dgwo. Lsabmdmogo 6l
dmbs3gdms  sbgmo  dmgero  MHOMB3gymal  Imboggdms  ©edw)dsggdols  dorogw
BoRJogls, 0bBMMTs300L Imgdbogn 3s60301E0MYdL s 9BgIBHWIO BBl Lb3sILLIS
sb39dBHdo.  Imboggdms  sBooBol  IMmEgldo OLAP  340%g LEOMWEgds  GoYo
M3965(30900L5, OMAMOMOB5: 5MIAI309, OIAIODS30, 339Ms, SIMEMBI3s, 3MM9]30s
QS X39090060 ©gEHI0BI30s.  dobgobowmm OLAP 3730l 8w9bjgombo®mgdols
0350BsBOHOLOM 53 M39M530930L BMEOASOBYOIMWO O[OS, (6sdo, 2015: 92-105)

380985600  m3965305  BodMogdsL  0dEg3d  29a8MKAEIL  ©IEOIWEO
9mb5(399900  49B6BMPs©YdMYmo 3990  G-ob  0b@O3oEGHMMJIOL  oxAMBRJOO® 1L
396BMm3owgdol 0gemsMdools Jobg3z0m. 93M9as3008 M3gMsGHMMO0o Rollup 4560©sddbols
Lofgol 3990 G-l 3oy obBMIogdol 3PS G, Loss I -U 2obBmIowrgdol
09650Joo mbg LEHyob 399806 FgsMgd0m b53egd0s. Tgbodegdgeros 99830l
0600035@™6900 Lo 858396900l gosbasMm0dgd0m, dodlodosgrmMo, dobodse)MHo
3563969000930, 0600035EH™MM9d0L MomEabmds s 9.9. div 0gM3MJools brermgzsbo mby
Dom0MogbL 0gMotJools 456BmTogdsdo sBLEMIIGHME doMger 33560L, GMmYMEO;
Dgbo, O®MIgeroE 96 Fgqledsdgds mdgbol Bsdwgzo Mmd0gdBHL. 2obBMTowrgdol ygzgus
999963 0L 5360930609000 b gds 09M3MJools 69wm356 Mbgdog saM9s30s.
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39BLOBOZOME0s 53095300l M3gMOGHMEMO  Rollup, 3565393HMgdL Fodmoy9bl
3369253008 53bJ300L 3900 A o 26BMToqds, GMIol dobgzomsg  LyFoMMs
LS9OHOM 39900 580906 9ds:
Rollup (A,1,G(11,....1,....1n)=G'(L1,....I,....In), bssg lr=max{0,f; -1}

©IASr0 Y300l 3965305 335639036005 dMbs(399900L LT E YOS 39d30.
™3905@HmOo Drilldown ys605ddbol Lsfigol 3998 G- 0O 2s6BM0EgdoL 39dme G,
6m39wdos 19600 256%DmB0wgdol 09MsMdools mbg dg@os Lafiyol 3dmMsb dgsmgdoom,
1-2960  256%DmB0wgdol  80gH 53900 3OO0 YXREOIPIO0  ROBIODMYIMW0S
09650400l 93905 mbgby.

3obLBOIOMW0s  ©YHIODBsEo0L  M3gOsEGM&o  Drilldown, 356589G 905
S09OM0s 3900 @O dbBMmBowgds, ®mIwol  dobgzomsg  LsFoMOms  3mdoL
©IAOL0BYdo:

Drilldown(I,G(1i,....1L....,In))=G'(11,....1I7,...,In) bsoog Ir=min{li+1,Li}

339000L 3965305, GMIJoa 939AL BowEHGMO300l 3OHMdEGAL. 1 2o6BmTowgdols
dobgzom 339005 0MBg3L  3Mdol  FoB3969dgdL,  GMIwgdog  Fgaledsdgds 1L
396%Bmdowgdol 9o (i93dL di=dix 9IRS F0LIOMEo 39900 [o®mdmoygbl 1L
396BMmdorgdols  J3n3dlL. 9gmbgmo  gobBmTowrgds o6 Fgol  LsdmeErmm  3mddo,
5093505  oHmIgzgdoL MomEgbmds d3oMEYds: [/D/=/DJ-1. 3sbbsbogGmmos  slice
M39605GHMM0,  356599BHMPOS  SMIOVIM0s 300 @S JengdgbGol  4obBmdogds,
HMIwomoa bgds 37990l 33gome:

Slice(di, G(11,.. .. 1;,...1.))=G (I,.....Is), bscos h=/D’/

30mmB930L 3965305 §9Y39AL RO G300l ©O35egdSL, FoMd o6 2odmEoEbogls
239HMmIZL  LEdMEIM  3B0ID @S LYFMOgdl  0dEg3s FY3BVMOM®  FobMAZ0L
9 9996G9d0L Gomgbmds di < di, /dif=P. 379080 3sBmIZz0l Mom©gbmds 56 033¢gds

39653008 99009A9.
39bLBOZOME0s M39MoGMEO Dice, 356589¢Jd5 809m0MYdS 39900 s PobmIgzol

9099963 900L Bsdmygeodqdeo §39LodMegwrg, MHMAoms3 bgds 3Bl MxM9gEIdoL
5dmMBg30.

Dice(di',G(Iy,.. 1. ,1,))=G (L., L., 1)
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36993006 3965305 396336005 J9BLIBOZMMEO FMbo3gdgdol 58MbIMBY35©
g39ws dgbsdenm obodzgdo d5B396900sb 3930l Mmommgmer MxMgdo  mji={my},
J=l..q, t=1...T. mj’ C myj- 53mLsGRY30 5639690 9d0L J39LOFMOZ3E0©SE /my/=h.

3obLsBEZOIMEOos  3OMgJBH0oMGOoL  Mm3gMo@GMmMo  Projection,  356599FHM905©
9d0900m9ds 3900 5 05839698 gdol  JgglodMogerg  MmIgwog  bs  ogml

933909900 39006 MODMMYMYWO MY MGOO0ID.

Projection(m ;,G(1s,....1,...1.)=G'(Li,....L...,In)

35090060  ©99scr0bsgos - 49b3mm3zbowos 37080  sboero  Bsb39b90gdOl
5LSFGHJIWOE.  OIAITODIEF00LRID  oblb3s39d0  K39MY0bo  YGHIWODOE0S
365¢00Bolomgol Bbgs 300sb  Imbs399900L ©oBsBHgdol  Bodmoegdsl  0deggs.
090bom30L, MM G1 39900 2935900bmm G2 3MdMsb, Bs00 Mbs 3Jmbgom ghmo s
09039 356BMmdogds s 0Y3b9b M0 s 08539 BEYMT>MGMdST0.

3obLsBM3OIMMWos Drillacross m3g6oGHMM0, 3565993  80900mgds  mMo 39990,
MM39003 9939900905090056 99BN gdL.

Dirillacross(G'(Li,.. ..L,....I.), G(L,.. . .L....I:)=G (I,....L...In)

(@gorLo, 2016: 209-215).

B39b6 09M 53900 LEHMPIBEHMS 9390090809M0 FMLHOYdIOL Tgzz5L9doL 3dOLMZ0L
39630boMmm 370900LM30L F9M35¢0oL06YOMWO MMBO JOMOMSIPO M3YMS(305:

- 365 - 3790056 396dm 99dmbgg30L 9699 43932900l Fowgds. s0bodbmwo 3HMEIMGS
96535 96BMm0egd0sbo  dmboggdms 503096 godmgmals  J39LodGMegEgl,
MM39woE 999bodsdgds 3obBMmIowgdols 9MHrmo b Modwgbodg 9egdgbE ol 9Hmogm o
360036900mdsL, GMmIgaroi 96 Fgol 93 J39L0dM93gdo. FoPoWOMO®, M) 43060
d0300m» 3m6309@wo BEBHMIbEHOL Jgxslgdgdo yzgws 2sbgwowo LgdgbGHMob
29635300mdsd0, LoFoMmms ©o3580JL0MM®M obbmTogds ,Lsabgdo“ 3mb3MgEmwo
»UG96G0 909396 0LmM30L s 5FMZ300M™M 3d0EB FGlodsdolo J39LoTMezg;

- 990m06MHbgd0oL 96w 49B6BMT0gdsms 2obeogdols g;33col M3gMO305. FoRIWOMS,
399md6HMbBgdol Mm3gesEos 990dwgds 8ymdsMgmdgl 3bMowgdol b3gBgdols s
LAHO0JMbIdOL 5RO OOL  Tg33esT0. 2oMES  SToLy  FgBMdIMMBYdOL  MIYMS30S
390d9ds 3MIsM9gMmdEOIL FBOOWOL 25690 gobBMI0EGdgdOL oYW 9dST0
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396BMmdogdols  syowbHy, Mmdgwog HoMImpygbowos sbobgol 2390©By o
3060dom;

- 3mbbmos3os - dmbs3gdms  ©YEHOIWMOHO  [omBm©a9b0sb  93Mm90M5dMw By
39030l M39M53E0s.  F9ROOMI©,  LBEAHWMWIBEGS  Lodwmoerm  1gIgb GO
39935900056 45LZWs LodMsem fieromE Jqai3oligdsbY;

- ©)BHIW0oBsgos - 3MmBLME™mEs3o0L  F9dObadmo  Mm39Mo3E0s,  BMIgEos
39bLOBEZMO3L FMbBs378MS 9369009 HoMBMYgbob Qoaligesls 9@ oM
Po08mpqbsBy. Bogoo0mo@, Ymzgwhcromo Lodswm 99x85L9d0EL Aoaligems
Lodmoem BdgLBHOIE 9x35L9dsbg. (/GMHd6gJo, 2014).

3obg0bowme  B3z9b  Bogé®  T9ddboer 319990y  doGomoo  M3gMH3E0gd0L
306309@ M0 358900 gd0:

153 s> 0YAgEIL 5356 RIBEBMT0W G060 379d0L Ssbgs 9366%g olyg, Mnd
Bobgl B39bm30lL LHOBEHIOLM bmdgdol 3603369 Mdgd0 LML FoMdMmowyqbl.
50965, 39080 T9gbsbr dmbs3gdoms 30D BYIOLMZ0L FoWIIMW0S, OHMYME3
09Lo, B399 gdM030 MEOYBEDMI0Wgd0sbo 5699 3bHOWMGO [o®mdm®aqbgdo, HMIgems;
5930 LEGH®0JMbgdOLS S BZ39EHYOOL MMMEO 0gMHIMJ0MEPO LsMs)MHGdO.

399008 mObBMTogd0sb  FoMdmygbsl doz009d0 dolo goFHom ghmo b
658096087 256%DmB0qdoL 5699 Mol golzemog. 58 3MmEgldo B39b 35530dLOMgdM
g39es  356BM3ogdoll 8603369wmMdL oM©s MmMOLs s F0300900 B39 gdMmO3
mO26DMmT0gd056  Tobogl. 3bOHowol  3MmOHODMEEBIMG  ©gMdDBY, Los3 SMOL
1393go0l  LomoMgdo, [oMdmagboro  0dbgds  ghmo  gobBmowgds,  bmerm
39603035 09Mdbg, Lssg Mol LBEBHMOJMbgdOL LomsmGgdo - dgmeg. 3bGOowgdols
X 09080 50LsbHgds BMIqdoL 360369 MdId0. M) IA3F0MPIdS GO0 DML B39bgds,
35906 LEH®odmbgdoly s 1393HYdOL LomomMgddo ASbMogLEYds MEO ASEDMTogds.
650096039 bmdol B396900L F9dmbgzg35d0, BOHOWGdOL M9MIYPI0EIE gOHML 035390l
Bdol EsllobgEgds, bergm Fgmegl - 2509 FMHgero 496bmdowgdols 3603690 mdgdo.

39630bowmm ,,53509d0Mo IMLHGOYIOL“ 330l FMHgdo:
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0o00m350206mm 39008 MOYIEDMTogdosbo FMs ghmo bmdobmgol - LgdglBH®do

9009090 F9x8oLgds S MO0 5 FMHYo 496DMT0WgGdOLM30L - BEGHMEIBEHO s Logsbo,

3bMowo 3.6.1.:

LONEIPAO 1 | LAHNIEGO2 | bLAHMEIBHO3 | LAILG. 4
Logsbo 1 56 67 83 58
bogs60 2 68 58 82 62
Logsbo 3 72 78 88 71

356. 3.6.1. 37330b MERBBOF0GB0BO FH5 9HMO Brdobmgols
903000  3700L MOIBEBMIowgdosbo FOo, Losg 23996905 ghHo FomFMHgEo
396BMm3ogds - ,LEHMIbEHO®, FoM58 53LobM M58Yb0T) B0l B0T3bgPMdS - gho-
96 Lsasbdo  FMoergMo  AddIMEEOoL  Jgxslgds,  LEIMBGHOME ML Tgxslgds

530650 2o8m(300L F9z3oL9ds, 3bMoo 3.6.2.:

bOYEIGO 1 | LGUEIBHO 2 | LAYEIEGE3 | bAEIdHO 4
35960 20 20 23 20
Ls3mbGHOMEM 10 17 20 10
x065¢Mo 26 30 40 28

3b6. 3.6.2 ,,898355905 39900L MMYEBMIogdosbo FMs Msdgbodg Bmdobmgzol

39630bowmm 365, OHMOLYE R9MFMgo MBgds MmO dgBo FobBmTogds. ©d
@OML 3OOl ©0gMHdgdBg 56 LEGHMOJMbYOLS s 139EJODBY FobMI3LEYds Mo 96 TgBo
396BMmdorgds. gbMowdo 3.6.3. fo@Impygboros mEMmogzg LgdglBH®Mdo LEGHwIbE OOl
39935190900 9M-96M0 LHRSHT0, Lo SBOBN0s M5FEYb0Tg Bmdol I60dzbgeMds:

LgdgBdo 1 LgdguE Mo 2

LOYE. 1 [ bONE-2 | LHYE-3 | LOYE. 1 | bOYE.2 | LHYE. 3
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99950960 20 20 23 22 24 26
Us3mbGHOMEM 10 17 20 12 19 24
gobsgrm®o 26 30 40 28 32 38

3b6. 3.6.3 ,,89535L905“ 3200l MMYEBMI0EGO0BO FMo 9B WgMHdBY H53gbodYg Fobbmdowgdom

39630b0Mmm ©sEH306MM30L Qobsforgdol® 3dol FMgdo:

90300Mm®» 3700l MORIEDMIowgdosbo FOs, Losa 33996905 ghHMo Yo FHgwo

396BMmdogds - ,Logobo”, Fog®sd s3Lobmm Mdgbodg BmAol 360dzbgeMds - LysmMYdO

Logbdo 39(3500069Md0L FHo30L Jobg30m: 930, 365dGH03MWO, WIBIMMSEMMOYIEO.

5 890090y 239MmbgL (39M09Wo MXMGO0, COEAD DBMAO0IOH Bogsbl Jgodwgds 96

3Jmbgl y39es GHodob dg3sobgmds. sbGowo 3.6.4.:
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39EOWI00m  5Q9339GM5©  Homdm©aqbol  doBbom. OLAP  gdbmemmyools
990m0035H905  39b30MIMdGdIMwos 0dom,  G®mI  ogo  NHOWOE39wymalL
9396@ 55 IMZ5¢09M©IL dMbo(399900 5MBGME0 35659EHMgdoL Jobgz00
@5 3o5hY39¢0wgdol  dodmgd 3061 Lo@wosool  LOYILIE  3MBEGGMMOL
bodmogdsl  obggdl.  s0bodbos OLAP  39dbmemaos®g  ©onwd3zbgdmwo
LobEgdol oMo 30MSGHYLMOYO0. 9FsEgl Lolifogwrgdergddo 36MHmEgLgdol
9mboBmMmobaols s 90M0(3b306Mmd0L @OML SIMHIo DmYogMmo  3OMIYIs
539300609305 bbgoslbgs  dmboggdms  §9omrmgdosb  Lsbwm  dmbsizgdgdol
99260003903580m9b6.  50bodbmo  3OMBWYIOL  gooFMd  Fobs3oMmMds  Imbo3gdms
bo3930LS s 063 MM Mo BobRM®Is30m LobEGHYIoL FborsF M, MMIgEos
390393L  39bobgdme s Ls0dg™m  0bBMMTs300L  LobIg™m  3MIMAEMB0DY,
Lolfogarm  293090%g, 390003009, MgLELYdDY, LEMI6EHJODY. dmbsEgdoms
b53930 @S dMbs3gdms  0bGHYgdBH MO BBl LobBHYdgdo bolosmMYd0s6
0bx3m®3s305Hg 3000l Lods®EH0g30m s LoLGMsgom. L3930 2obmoglgdyero
0683635305 3oLbMdL  AoBLEBOZO  FMPBMZBYBL, GMYMEOES: LogbmdMog0
609635309, 0639M0MGOIMdS, JOHMbMEMA00l dbsMOFIMS S T9(33W I MDS.
sl odgl dmboggdms o 0bxMETs300L  MIMIWgL  359dLS @S  JobodserGo
Qb5bBOX GO0 BMLEO FoMTIMmOagbol qlodegdemds s LmMg 98 M30LGdsMs
399 dmbs3gdms LoEegol 3sdmygbads 899933w s Mol Johbgrmero dmbsizgdoms
365¢00Bols dobboo.
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©53353909os  Imbo3gdms  dabo  ,960390LOGHYBHO  Labffagerm  3MmEglol
9mboBmemobols dobbom. 539005 ER  ©0og6s8s Badmmdemgdm  sGgliomgob.
Doddmoaqboos  3bMowqdol  LEHMMIGHMOIO0.  OsPMHTIBY  A9TMYMABOE0S
33993900 3bMHowgdo, MHMIgwoE 890yma godmygbgdeos 34900l SLoy)dS.
DoM0mpqbomos  BodBHdols ©@d  gobBmTogdgdol  3bOOWGdOL  5g900L
A99bmemyos. 39bLsBZOWWO0 3m00L 396Bmdorgdqgdo. 539000
396Bmdogdsms 3bOOWgd0. 99986005 Bog@gdol 56w Bmdsms bMHowgdo. 399d0bs
©o 9mbo3gdoms 396%BMI0egdgdOL OLIMZse0IMGBWo TGUMYICGdII0S 37900l gobdems.
539005 3039M3090900:  ,9BH30OMISC o ,09839L9dgd0“  FMbsigdms
9653556090560 965¢00DolM30L. T390 0s 3B 0gMIMJ09dI®
@530l 256DMYoMmgdIemo Bgqds s 905K 599dI0 MR MJIOOL BmGI0MYdOL biggds.
d9LEOIMEgdMEos 390Dy d0MOMOEO  M39M(30900,  396MdM: SRS 300l
©9AHWoBO300L,  33mOol,  $8MmMBY30L,  3MMgd3ool, FOMHgdoL.  FoMdmoygbowos
9940boq 399090y  BoBHIMYOMEO  JOMOMOIPO  M39MO30gd0L 3™6309@ o
95gowomgd0. 319080 F9bsbmer dmboagdms 30D 0BYdOLMZ0L A9dMYgbgdmEos
B399 906030 MmOobBMmIowgdosbo s6v) gbGowmMGo Ho6dmygbgdo, HMIgEms3
5930 LEHOOJMBIdOLS s 1Z39EHYOOL MMMWO 0YMIMJ0YWO BomMoMYdo. J0PIIYWO
09092900  335OM390  2o5HY39GH0wgdol  Jowgdolmzol  osdPyY3gd ™l
395U gdL.

0599995399905 mbs39dms 965¢0B0EOL FF>MIMNZ9w0 oHY39G0gdol domgdol
L53000bg00. 50b0IbW0s, MM Es34)ds390E0 39YIbmEMy0s bgdoldoge dmdgb@do
dmbs39dms Bgdoldoge 0gMsMJ0sHg A9LZEOL by gdsls 0dEgzs. dmbs3999d0
30D995¢0DYOME0s  4MR03gO0L, OYMTGOOL, BOOEIGOOL Lsbom. dm39dwero
Lobom 8mbsigdms Hoedmygbs 965¢0@030L LodLbMOL 0bgmMTszool bydoldog®
FModo 300gdoL bydsEgdsls Jobgdl, Mg dmdbowo sbseoBol Tgbodergdermdols
Loggmdzgeros.  5393OMNMSE  gmo Mmoo  sBowobbg  dmmbmgbo
39610939303 0BOEIds 0dol FmbbDY, OGMI 93E™ToEH0DYdOL  ©™bg s baolbo

39610939303 0HBMEIOS O 530l 33505335 0BMYdS dMbs39dms BM(3LIEMdY,
3903 Imombmgl LHMsgy sb5¢roBL.
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59m396900L  [obodoMmmdgdo, ®MmIgmogsb d603369wm3zs60s, GMI  Bmbsigdme
15353900 0683MMT5305L 009096 M58 gb0dg §4sOHMPb O BMMTSEBH0WIB, HMYMOOEGS
A9bAHMOH0  gsowgdo, Excel-ol sbMHowgdo, 39w Eodgom®o 8somgdo s Lba.
5000965, gl dMbs(399900 FMmOoMbMz9b olMBRMS39dLS S FoMIEOJIbIL. BMbo39dms
15393900 s 30@®0bgd0 LyFoMMGdE IMbs399900L bJoMos Aob6sbBEGdSL, beaerm
53300 dmbs3gdoms  dmEMw™mdgdo bdoMms 1o305m©  ©OEOos. 5bodbmro
36O™39LOLMZ0L T99M935H9dw0s SSIS IMALobMgdgd0L 250myqbgds, MMdgulss
399905 30MEO306  5BH3000ML  oboGo  dmbs3gdgdo  dOHGHYJWO  BsoEgdoL
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MOmdgwog  YBOHMB39egmxal  dmbszgdms  Asboe  s@Ez0Mm3zsl SQL  LgMzgMol
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OLAP 39909080 dmbs3gdoms sbsewobBol gbervemgdoll 0s6dodgztmdol 3Gmgldo
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3°0mbsbmgdols ™396530930L 303d0bs30sms 5bvy 99O gdoL
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Dommpqbowos 3mds BgM396M 0By Imbs3gdms d5BOL QobIol RYRTIMIGOS, 51939
BoBOHMbMIOOL gobloB3Ms s Q9TMMZS;

©oLINOos  FOHMIOL  BOBEOOL  FMPHBM3bgdOL  FoBLIBOZIOMOL  SFM(3BS,  GMIOL
39005L50Y39BHo© 99935390905 MZ0mMMHPb0DBJds©o B30l 3esliBgMgde©
QOYmBol 3086G0wem0 3¢3 02500000, Lo 9960(94dm@0s
96535 56BM0egd0sb0 399&H™M9gd0l 3w3bE9m0BsEo0l k-m5barmglio
L5OMmgdol (k-means) seamGomdo s B396L doge F909dszqdmeo byocmmbgdols
M96:06900L 5ymOH0MT0. 50b0db)ero JoEYMTs 29633990 LoBMLEHOM 0derggzs
0683060 35305L ImE8E 9@S3Bg IOMIoL dsDBMOL Jmmbm3zbgdol Tglobgd, HmIgwos
d9L5dWgdGE0s  J9M35¢oLHObYdME 0465l Lobffogerm  3MMaMgd0L  QoHYMdS-
29bsbengdolbmgob.
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