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1BYJIUM

 WIITYU JACTYP



I. MIIIYHU JACTYP

Kupum

Jlactyp V36ekucron Pecny6mukacummar 2020 iimn 23 ceHTa6paa
Tacoukaanran  “TasauM TyFpucupa’ti Komymu, Y36ekucron PecmyGmukacu
Tpesunenturnnr 2017 iiun 7 despanaarn “Y36exnucTon PecryGnukacuHn sHama
PUBOXJIAHTUPHINI OYyiinua Xapakatiap crpaterusacu tyrpucuna’tu [1d-4947-con,
2019 #mn 27 aBryctmarm “Onumii TabauM Myaccacaiapu paxbap Ba memaror
KAJIPJIAPUHUHT  y3IyKCU3 MAaJaKaCMHU OLIMPHUII TU3UMHHHM SKOPUM  ATHII
Tyrpucuna’tn 11®-5789-con, 2019 imm 8 okrabpmarum  “Y36eKHCTOH
PecniyOnukacu onuii  TabauMm  Tu3uMuHM 2030  Hniarada  pUBOXIAHTHPUII
KOHLleNUUsACHHU Tacaukiaam Tyrpucuaa’ tu [1d-5847-con Ba 2020 imn 29
oktsiopnaru  “Unm-panam 2030 #uiraya pUBOKIAHTUPUILI KOHIETIUSICUHU
TacquKIAm  TYFpucHaa’tH 11dP-6097-comnn PapMonmapn xamaa Y30eKHCTOH
Pecniyonukacu Basupnap Maxkamacuauar 2019 #un 23 cenrsOpaaru “Onwit
TaBJIMM Myaccacajlapy pax0ap Ba IMearor KajpJapuHUHT MajlaKaCUHHU OUIUPHIII
TU3UMUHU  SHaJa TaKOMWUIAIITUPUIN Oyinda KymMMua dYopa-Taadupiap
Tyrpucuga’tu  797-connmu  Kapopuma OenrwianraH  yctyBop — Bazudamnap
Ma3MyHUJIaH KeJIUO YMKKaH X0Ja Ty3uran 0y, y oJinil TabJIUM Myaccacaiapu
nejaror KajapJIappuHUHT KacO MaxopaTd XamJla MHHOBALIMOH KOMIIETEHTIUTHHU
PUBOXKIIAHTUPUI, COXara OWJ WIFOpP XOPIXKHUA TaxpuOanap, sSHIM OWiInM Ba
MaJlaKaJapHU Y3JalITUPULI, ITYHUHTIEK aMIMETTa )KOPUN ITUI KYHUKMAaJIApUHU
TaKOMWJUTAIITUPUIITHU MaKcaJ KAJIau.

Kaiita Taié€pnmamr Ba Majlaka OIIMPHUIN MYHAJWIIAHUHT Yy3UTra XOC
XYCyCUSATIApH XaMmja J0J3ap0 macananapujaH Keiand YuMKKaH XOJjaa JacTypia
TUHTJIOBUMJIAPHUHT MYTAaXacCUCIUK  (aHjap Joupacujiaru OWinM, KYHUKMA,
Majiaka XaMmja KOMIIETCHIUJIApUTra KyWHJIaJIuTaH Tajabap
TaKOMUJUTAIITUPUIIUIIN MYMKHH.

MoayaHMHI MaKcaau Ba Basudanapu
“SQL cypoBaap Twianaa  MabJAyMOTJap Oa3ajapuHu  sipaTumn’”
MOJYJIMHUHT MaKcaJl Ba Baszudanapu:
- SQL cypoBnap Tuauma MabIyMOTJIap OazajapuHu sIpaTUII
TEXHOJIOTUACUHU YPTaHUIIL;
- SQL cypoBnap Tuimaa MablymMoTiap Oa3zamapyHU SpaTvuil OOCKUYIaAp Ba
yJIapHU aMajuéTra KyJuiam KacOuil KYHUKMalapuHU aKJIaHTHPUILL;

Mopya 6yiin4a THHIIOBYMJIAPHUHT OMJIMMH, KYHUKMACH, MAJIAKACH Ba
KOMIIETEHIUSUIAPUTa Ky HHJIaJUTraH TajgaadJaap
“SQL cypoBaap Twimaa = MabJAYMOTJIap Oa3ajJlapuHu  sipaTUimn’”
MOAYJIMHM  y3JAIUTUPUII JKapaéHHWIa amaira OIIMPWIAJWTaH macajanap
aoupacuaas
Tunriaouu:



e MabIyMOTJIAp Ba  YJApHUHT  Typlapd, MablymMoTiap  0Oazacu
apxutektypacu, SQL cypoBiap Tuam omneparopiapy, MabIymMoTiap Oa3acuHU
JOHUXaJTaITHPHUII OOCKUYIIapH, CYpOBIAp Ba yJIapHU KaiTa uuutam OOCKUYIapH,
TPaH3aKIUA XYCYCHSTIApH, KOHUEHIMIACH Ba MOJEIH, MAbIYMOTIApHU WHFHIIL,
KaMJialll Ba M3JIall YCYJITIAPUHU OuauuiU Kepax.

e SQL Tummmpa wmawiymoriap Oa3zacuHu spatumi, ER nuarpammacuHu
TY3HIIL, CYpOBIapHH amajira OIIUPHUII Ba TPaH3aKUUSJIAPHU  SPATHII
KVHUKmaapuza 3ra 61y J031M.

e MabIyMOTJIap 0a3aCHHU ApaTULI Ba yJIapHU OOLIKApPHUII TU3UMIApU OUIaH
UIIJIALl ManaKaniapuzea 3ra OYIuIIg J03UM.

e Makcadra WYHAITHPWITaH MabIyMOTIap Oa3alapuHu JIOWHXaJall,
MabIyMoOTiap Oa3acMHM spaTHIl Ba OOLIKAPUII KOMRemeHuuaniapuza 3ra
OYJIUIIN JIO3UM.

Moay/IHM TAIIKKJI 3THII BA YTKAa3MII OyiHMYa TaBCUslIap

“SQL cypoBaap Tuiuaa MabJayMoTJiap 0a3ajJapuHU SAIpATHIN” MOJIYJIH
Mabpy3a Ba aMaIuil MalIFyJoT/Iap MaKiIuaa oaub Oopuiaau.

Kypcan ykutnmn >kapa€Huga TabJIMMHHUHI 3aMOHABUN  METOJJIApH,
NEeAaroruk  TEXHOJIOTHSAJIap Ba  axOOpOT-KOMMYHHUKALMS — TEXHOJIOTUsIIApU
KYJUIAaHWINIIY Ha3apza TYTHUITaH:

-Mabpy3a Japcilapyaa 3aMOHABUM KOMIIBIOTEP TEXHOJOTUsJIApH €pAaamuaa
IIPE3EHTALMOH Ba JJIEKTPOH-AUIAKTUK TEXHOJOTHsIIapAaH;

- YTKa3ujaaAurad aMajavii MalFyJaoTiaapAa TEXHUK BOCUTAJIApAAH, IKCIIPECC-
CYpoBJap, TECT CYPOBJIApH, aKIUN XYKyM, TYPYXJH (UKpiall, KUYUK TypyXJap
OwilaH unulam Ba OOIKAa WHTEPAKTUB TabJIMM YCYJJIAPUHU KYJUIAll Ha3apja
TyTHJI]IH.

MoayJHHMHI YKYB peskajarud 001mKa MoayJ/uiap Onjiad OOFJIMKJINIHY Ba
Y3BHIJIUTH

“SQL cypoBaap TuiMaa MabJAyMOT/IAp 0a3ajapvMHM sIpaTHIN” MOAYJIU
MasMyHU YKyB pexanarn “Karra wmabaymMoTiapHM KauWTa HOUIAI yCYJ Ba
BocuTanap”, “OmnepanuoH Tuzumiap”, “bymyTnm XucoOmam TEeXHOJOTHsUIapu
Monayiapu OuiaH y3BUM OOFfJNaHraH XoJjjAa TMeJaroryiapHUHr —YpHATUIraH
TU3UMJIApJa TYpJIM CXeMaJlapHM aMajra OIIMPHIN Ba WUJOBaJap sipaTuil Oyinua
KacOuil meJaroruk Tauéprapiamk JapakaCiHU OLIUPHUIITA XU3MaT KUJIa Iu.

Moay/IHMHT 0JIMH TABJIUMIATH YPHHU
MoaynHu Y3maiTupuil OpKaidu TUHIJIOBUMJIAp OOIIKAapyB MacallallapyuHU
CUMILJa YpHATWITaH THU3WIApAAH aManga TyFpu GQoijanaHuil, KyJlam Ba
Oaxouaiira 10up KacOuii KOMINETEHTIIMKKA 3ra Oyinaaunap.
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1. | Mabsaymotiap Ba yJIapHUHT TypIapu. | 5 5
MabiayMoTiap 6a3zacu apXUTEKTypacu
2. | SQL c¥yposnap Tiam 2 2
3 | Masnymotnap 6a3acHHH JIOHMXATAIITHPHIL. 2 2
4 | Cyposnap Ba ynapHM KaiiTa HIILIAII GOCKUUIAPH. 2 2
S | Tpanzakmua. TpaH3akiusg  KOHUENUMSCH  Ba 4 2
MOJICJIH.
6 | MabnymMOTIapHH WHUFUII, >KaMJjlalll Ba M3JIAII 5 2
yCyJuIapH.
SQL tununga MabiymoTiiap 6a3aCUHU SPATHILL. 4 4
SQL tunuaa ER quarpaMmacuHu sipaTHiil. 2 2
SQL Tunu acocuaa cypoBIIapHU aMmalira OIIUPHIIL. 2 2
10 | SQL tunm acocuaa TpaH3aKIUSHU SPATHILL. 2 2
11 | SQL Trim acocuia MabJIyMOTIAPHUA MUFUI, KaMJIalll Ba P )
H3JIalll yCyJluIapu
Kamu: 22 |12 | 12| 0

HA3APUN MAUIFYJIOTJAP MASMYHU

1 - maB3y: MabjaymoTiap Ba yJapHUHT TypJaapu. MabjaymotJiap
0a3acu apxureKkTypacu (2 coar)

SQL Ttunm umkonusTiaapu. MabiymoTiap 0a3zacuHM OOINIKAPUII TU3UMHU.
MabiyMOTIapHUHT KYpUHUIIU. MabiayMoT Mojeuiapu. Mabiaymotriap 6a3acu
apxuTekTypacu. TpanzakcusmiapHu Oomikapuil. Pensumon wmogen. Pensiiuon
MabIyMOTNIap 0a3acu CTpyKTypacw. Mawiaymotriap 0Oa3zacu cxemacu. Mojen
cxemacu. Pemsanuon cyposnap Ttunu. Pensumononepauusuiap. Kamwutmap.
Pensiiuon anredpa.

2 - mas3y: SQL cyposJiap tuiau (2 coar)

Kyn connm »ansamnap yctuaa cypoBiap OuilaH UIJIANTHU amajira OMIMPHIL
NPUHLMIUIApU.  MabliyMOTJapHM  capajaml  ycyJulapu.  bupnamrvpuin
byukmusnapu. SQL mabaymornapuu Tabpudaapu. SQL ma union, intersect va
except amayutapu Ominan Tanuiui Union amaniu xoccallapu.



3 —maB3y: Mabaymotiap 6a3acuHM Joiiuxaaamrupuu (2 coar)

ManyMmotinap ©Oa3acuHM JoWmMXanam ycymiapu. Jlohuxamam kapaéHu
MyaMMmoJiapu. ManymoTiap 0Oa3zacu Jiolnxa Oockuwiapu. MOXUAT TyUIyHYacH.
Anoka Mojenu TyllyHuanapu. PensuuoH wmabiaymotriap 0aszacu JAU3aifHU.
MasbaymoTiiapau MoJeUIAlITUpUII yayH Oup Kanuya xwigaru UML Hunr 6asu
kucmiiapu. Kamutmnap Ba dbyukimonan Oornukiukiaap. DyHKUIHOHAN
OOFJIUKJIMKJIAPHU HIUJIATUII OpPKalW J€KOMIO3UIUSIIAN yCyuiapu. MOoXHST
anoka mozenu. Jlonxanamiga Kapop KaOy KHINII yCyIUIapHu.

4 —magp3y: CypoBJjap Ba yJIapHHU KaiiTa uuiam docku4jaapu (2
coar).

CypoBnapHu KalWTa WIUIAIIHUHT AaCOCUM MNPULHIUIAPU, TaxJIWil Ba
TapKUMa, ONTUMAJUIAIITUPUIL, Oaxojam Macainapu ypranuiaaaud. CypoBiapHU
pensiuMoH anrebpa amamnapu Owiadn udonanam. CypomnapHu Oaxosamd
pexanapuHu uNUIad YMKUII Ba pexaHw y3uHM Oaxonam. CYpoBiapHU YI4OB
Ooupnuxiapu. TaHmam aMaJlMHUHT MYXUMJIMTHA. TaHam OpKajlyd H3Jall
anroputmiiapu Ba Oaxosamr ycysuiapu. Capanaml ajlropuTmiiapy Ba YJIApHUHT
KYyJUTaHUIUIapU. bupramTupuin anropuTMIiapu.

5 —maB3y: Tpanzakuus. TpaH3akuus KOHUENIUSCH Ba MoJeau (2
coar).

TpaH3akuus TylIyHYacH, >KaMUATAArd YpHU Ba Bazudacu. TpaH3zakuus
KoHuencusacu. Jlactypuii TabmMuHOT Ba MBcuHM Oofnam  MIIapH.
TpaH3akUMsUTAPHUHT XYCYCHSTJIapy Ba yJIapHH OOIIKapull YCyJUIapH.
TpaH3akUUSHUHT MOJEJUIapyu. TpaH3akuus OPKAJIM CakJall MOJEIUIapH.
Kymmnran tpaH3akiusuiapyu Ba yJIApHW MUUIATUII NMPUHIMIIApH. TpaH3aKkuus
owunan unutoBun SQL omeparopiapu.

6 — maB3y: MabaymMoT/IapHHM HHFUL, JKAMJIALI BA U3JI1ALI YCYJJIAPH
(2 coar).

MabiayMOTIIapHM Kamilall Xakyuda TyllyH4a. MabiayMOTIapHH HUFUILI
TU3UMUHU unuiad yukum. Kapop xaOyn KWWl macajapd Ba MyaMMOJIapH.
SQL Ba épnamMum makeTIapHUHT Baszudanapu. MablyMOTIApHU CaKJaIIHU
TAIIKWJUTAIITHPUII Macajapy Ba snemeHTinapu. Koupamap om6opu, eunmiiap
IaKapacUHU WIAKIJIAHTUPUII Macajlapd Ba MyaMMoOJapu. OHI SXIIH
OYJMMHMIIIIAp aJIropuTMiIapu. MabJIyMOTIApHU U3JAlll Y4YyH MHAEKCall,
napamMeTpiii Ba 30HaNM MHAekdam. Jloa3apONMKHUHT Ba3HIM 30HHAJIAPU.
KulimaTHn MammHa YKyBH €EpaaMua aHUKJIAll. g HHUHI JHI caMapaliv
KuiimMaTi. TepMUH yacToTacu Ba Ba3HU. Teckapu MabIyMOTIM 4acToTa KaOu
U3Jal ycCyJuIapH.




AMAJIMA MAIIFYJIOTJAP MA3SMYHHU

1-amanuit mamryaor (4 coar). SQL Tuiuaa MabJIymMoTaap 0a3acuHH
sIpaTUII

Yuusepcuter SQL mabinymotnap 6a3zacu. Data-definition language. View
definition. SQL Data Definition. SQL. Data inconsistency. Consistency
constraints. Data abstraction HuHr umxoHusTIapu. SQL Tunuaa YHuBepcurter
peanu3anMoH MOJENIN acocuia MabiyMoTiap Oazacunu spatum yuyH SQL
TUIUAQ KaJBajdl Ba YHUHT OJJIEMEHTJIAPUHM MIAKJUIAHTHPHUII. Y HUBEPCUTET
MabaymoTiap 6asacuuu SQL Tunuaa spatuu.

2-amauuii MmamryJiot (4 coar). SQL twiiuaa ER nnarpammacunu
sipaTHIl

SQL trimpa ER nuarpammanap Kypuil Ba yJIapHU TalIKAJUIAIITHPHIN YUYYH
Kypcatmanap wunuiad uukum. YHuBepcuter ER  jauarpamMmanapu  Kypwi.
Yuusepcurer ER nuarpamMMmanapyHuHr 3l€MEHT/IapU TYLIYHUAIAPU Ba SPATHUIL
OOCKUWIapH.

3-amajmid Mmamryaor (2 coar). SQL THiIM acocuaa cypoBJIapHHM amMaJira
OLIMPHUILI

SQL oneparopu €paamuaa TaHIAIl aMaJIM OPKaJIu CYpPOBJIApHH aMaJira
ommmpuml. TaHjmam oOpKanu M3JIall AJITOPUTMIIAPUIa ACOCIAHTaH CYpOBJIApHU
apatul  ycyjuiapu. Capanam  aaropuTMIIapd Ba  yJIapHUHT  KYJUIAHUIUIAPH.
bupnamrupui anroputMiIapu acocuia CypOoBJIapHU KalTa UIILIAL.

4-amanuii MamFyJaoT (2 coar). SQL THiM acocuaa TpaH3aKIUAHI
sipaTHIl

MabynmoTinap 0Oa3zacu ydyH OJJIWNA TpaH3aKIMs SPaTHIl Ba TECTIAH
VyTkazuil. TpaH3aKUUSHUHT MOJAEIUIAPH, TPAH3AKIUS OPKAJIA CaKJIall MOJAEIIapH.
Kymmnran TpaH3zakuusjiap Ba yJapHU HUIUIATUIL TPUHIUIUIApU. TpaH3akius
ounan unutoBur SQL oneparopiapu OWiIaH uiIanm.

S-amanuii mamryJaor (2 coar). SQL Twin acocua MabJIyMOTIAPHA
WUFUII, sKAaMJIAII Ba U3J1a1 YCYJIapH.

SQL Tunmm acocuma MabIyMOTJIApHW MHUFWIN, Kamijaml Ba M3Jall
ycyJutapuian (honJaIaHuIIL.




YKUTHII INAKJUIAPHA

Maskyp MoayJ Oyinda Kyiuaara YKATHII aKJmiapuaaH GonaanaHuiau:
Mabpy3ajiap, aMajiuil MalFyjaoTiap (MabiIyMOTJIap Ba TEXHOJOTHUSIIAPHU
aHrya0 OJIMII, aKJIMM KU3UKUILIHU PUBOXJIAHTHPUINI, Ha3apuidl OMIMMIIaApHU
MycCTaxKamJiaill);

JaBpa cyx0arinapu (KypwiaéTran jJoruxa equmiiapu Oyiinda Takaud oepuri
KOOWJIMSITUHYU OITUPHII, IUTHUII, UAPOK KUJUII Ba MAHTHKUAN Xysocajap
YUKAPUIII);

O0axc Ba MyHO3apayiap (oWuxansap eduMu OyinYa Janwiiap Ba acOCIH
apryMEHTJIapHU TaKJIWM KWJIWIIL, SIIWTUILI Ba MyaMMOJIap €UUMHUHU TOIHIII
KOOWJIMSITUHU PUBOMIJIAHTHPHII).




11 BYJIUM

- DOMJAJTAHUJIAIUT AH
MHTEP®AOJI TABJIUM
 METOJIJIAPU



II. POUJAJTTAHUWIAJUT AH UHTEP®AOJI TABJIUM METO/JIAPHU.

«baym kyourm» meroau

MeToaHUHT MakKcaau: Ma3kyp MeTOJ] TUHIJIOBUMJIApAa SIHTH axO0opoTiap
TU3UMHUHU KaOyJ KWIHIN Ba OWJIMMIIAPHHU V3TAIITHPUIUIITNHN CHTUJUIAIITHPHIIL
Makcaauaa KyJUIaHWIaau, IIYHUHTIEK, Oy METoJ TUHIJIOBUWiIap yuyyH “Oumk”
caBoJUIap TY3HIII Ba yJjiapra >kaBo0 TOIMII MAIIKU Ba3u(acuHu Oearmiaiam.

MeToanu amaJira OIMpuIl TAPTUON:

1. YmlOy MeToaHu Kyiiam y4yH, oaaui Ky0 kepak Oynanu. KyoHuHr xap Oup
TOMOHMJA KYWUUAATH Cy3J1ap €3UJIau:

o« Cana0 OepuHr, Tabpud OepuHr (oaIMH CaBOJI)

e Hwuma yuyH (ca0a0-0KHOATHU AHUKJIAIUTHPYBYH CABOJI)

o  TymwuHTHpuO OepuHr (MyaMMOHM Xap TOMOHJIAMa Kapaul
CaBOJIN)

o  Taxkumug Oepunr (amMaauér OUIaH OOFIMK CABOJI)

o MucoJu KeJTHPUHT (MAKOAKOPJIMKHU PUBOKJIAHTHPOBYH CABOJI)

o  @ukp OepuHr (TAXJIMJI KWIKII Ba 0aX0J1a1I CaBOJIN)

2. VkuTyBuM MaB3yHH Genrunab Gepai.

3. VkuryBuM KyOWMKHHM croira Tanuiaiau. Kaicw cy3 uumkca, yHTra TErHILIA
CaBOJIHU Oepaju.

“KWHL” metoaun

MeToaHUHT MaKcaau: Maskyp MeTOJi TUHTJIOBUMJIapAa SIHTH axOopoTiap
TU3UMUHU KaOysl KWIMII Ba OWIMMIApHM TU3UMIAIITHPUIL  MaKcaauaa
KYJUIaHWJIa¥, LIYHUHTJEK, Oy METOJ THUHIVIOBUWJIAp Y4YyH Map3y Oyiinua
KyHujaru skajasanga OepuiraH caBoJuiapra KaBoO TONUWII MAallKyd Ba3upacuHU
OeNruIaiIn.

N3ox. KWHL:

Know — numanapnu bunaman?

Want — numanu ounuwnu xXoxarauman?
How - kanoati ounub oncam 6ynraou?
Learn - numanu ypeanub onoum?.




“KWHL” metonu

1. Humanapuu ounamamn: 2. Humanapnu ounuwinu
- XOXJ1QUMAH, HUMATAPHU
ounumum Kepak:

3. Kangai kuiu6 0uiud Ba 4. Humanapuu ounué onoum:
TONMHUO OJIAMaH: -

“SW1H” meToaun

MeTtoaHuHr MakKcagu: Ma3Kyp METOJ THHIJIOBUMJIApAA SHIU axOopoTiiap
TU3UMUHU KaOyJl KWIMII Ba OWIMMIApHM TU3UMIAIITHPUIL  MaKcaaujaa
KYJUIaHWJIay, WIYHUHTJEK, Oy METOJ THUHIVIOBUMJIAp Y4YyH Map3y Oyiinua
Kylumard okajBaija OepuiraH oOJTUTa caBoJUlapra >KaBoO TOMHUII MAaIIKH
Ba3u(acuHu OeNruIaiam.

What? Huma?
(Tabpudu, Ma3MyHH, HUMA Y4yH
WIIJIATHIIAIN)

Where? Kaepna (ckoinamiran, kaepaaH

OJIMII MYKHUH)?

What kind? | Kangaii? (mapamerpiapu, Typiaapu

MaBXKy/1)
When? Kauon? (ummatunanm)
Why? Huma yuyn?

(vmaTuanan)
How? Kanpait kunu0? (sspatunay,

CakKJIaHaJIH, TYAUPUIIAJIHU,
TaxpupJiail MyMKHH)




“SWOT-Tax;ini” MeToIM1.

MeToaHMHI MaKcaaM: MaBXyJ Hazapuil Ouinumiap Ba amaiui
TaxXpuOanapHu TaxJIUJ KWIMIL, TaKKOCIAll OpKaIM MYyaMMOHH Xajld JTHII
UynnapyuHU TOMMINTa, OWIMMIIAPHM MycTaxkamiall, TakpopJail, OaxoJjalira,
MYCTaKWJ, TaHKUAUA (UKpIANIHU, HOCTAHAAPT TaPakKypHU IIAKIUIAHTUPUILTa
XU3MaT KUAJIAIH.

S — (strength) * Ky4Id TOMOHJIapH

W — (weakness) * 3an(, Kydcu3 TOMOHJIAPU

O - (opportunity) * IMKOHUSITJIApH

T — (threat) * xaBduap

“BEEP” meToaun

Metoanuur makcaau: by meTon Mypakkad, KynTapMOKIH, MyMKHH Kazap,
MyaMMOJId XapakTepuaard MaB3yJapHU YpraHuiura KapaTWiraH. MeTOJIHHHT
MOXUSATH IIyHAaH MOOpaTku, OyHAa MaB3yHUHT TYypJH TapMOKJIapu Oyinmua Oup
xun axOopor Oepwiand Ba ailHM TaAWTAa, YJApHUHT Xap Oupu amoxuaa
acmeKkTiapia Myxokama JTwiaad. MacanaH, MyaMMO MKOOMM Ba canOuit
TOMOHJIapH, ad3aiTuK, (pa3unaT Ba kKamMuuiIukiapu, ¢oiiga Ba 3apapiapu Oyitnda
yprauunaau. by wuHTepdaon MeToj TaHKUAWHN, TaXJIWIAA, AaHUK MaHTHKUAN
¢ukpnamHn  MyBaPakuATIM  PUBONKIAHTUPHUINTAa XaMAa  YKyBUHJIAPHUHT
MYCTaKWJ Fosiapu, GUKpIapuHU €3Ma Ba OF3aKM IIAKJAAa TU3UMIIU OaéH ATHIL,
XUMOSI ~ KWJMIIra  UMKOHMAT  siparaau. “‘Beep”  meToaumaH  Mabpysa
MalIFyJI0TAapua MHAMBUAYAT Ba Ky(QTIWKIapAgaru Wil IIAKIWAA, aMalluid Ba
CEMHMHAp MAIIFyJIO0TJIapua KUYHMK TypyXJIapJard Wil IIakjiuga MaB3y 03aculaH
OWIMMJIApHU MyCTaxKamJjiall, TaxXJWJd KWIMII Ba TakKKocHall MakKcaauaa
dbolanaHuI MyMKHH.




MeTOIlHI/I aMaJjira omuvpuin TapTl/lﬁl/I:

TpEHEP-YKUTYBYM UILITUPOKIMIIAPHH 5-6 KUIIKMIaH HOOpAT KHUUK
rypyxJjapra axparaiu;

TPEHUHT MaKCau, apTJIapy Ba TapTUOU OUIaH UIITHPOKIUIAPHU
TaHULITUPray, Xap OUp rypyxra yMyMuii MyaMMOHHU TaXJINI
KUJIMHUIIY 3apyp OYIran KuCMJIapu TYIIMPUITaH TapKaTMa

MaTepHUaJUIapHH TapKaTau;

xap Oup rypyx y3ura 6epuiaran MyaMMOHH arpoduinya Tax i
KWINO, ¥3 Mynoxa3ajlapyuHu TaBCHs ITHIAETTaH cxeMa Oyiinua
Tapkarmara ¢3ma 0aéH Kuiau;

HaBOaTmaru 60cKu4Ia 6apya rypyxJiap y3 TakKIuMOTIapUHA
yrkazagunap. [llynaan cyHr, TpeHep TOMOHHIaH TaxXJIUiuIap
YMYMJIAIITUPUIIAAN, 3apYPHUil axO0poTap OMIIaH TYIAUPUIAIU Ba

MaB3Yy SAKYHJIaHaIu.

MyaMMOJIM €CaBoJI

1-ycya 2-ycyJa 3-ycya
ad3aury | KaMYwiry | a3ayummra | KaM4YrIurua ad3aITUTy | KaMYUITUT
U

XyJsoca:

«Keiic-ctaqm» - mHIIM34a cy3 OYamb, («case» — aHWK Ba3usAT, XOJHCa,
«stady» — YypraHmoK, TaxJIuid KWJIMOK) aHUK Ba3UATIApHU YpraHMIL, TaXJIHiI
KWJIUII aCOCUAA YKUTHUIIHM amMara OLIMPHILITra KapaTWIraH METOJ XHUCOOJaHaIH.
Maskyp wmeton gactina® 1921 #wmn  TapBapa  yHuUBepcuUTeTHIA —aMaluid
Ba3MATIApaH MKTUCOAUI OowmkapyB (annmapunu ypranumaa ¢GoitnamaHui

“Keiic-cTaan” MeTOaH

taptubuaa kymnanwirad. Kelicga ouuk axOopoTnapnaH €KUM aHUK BOKea-
XOJUCaNaH Ba3uAT cudatuia Tax)iui yayH (oiianaHui MyMKUH.



“Keiic MeTOAM HA aMAJITAa OIIMPHUII OOCKUYJIAPH

N DaoJ AT MAKIH
00CKU4JIapHn BAa Ma3MYHH
1-6ockuu: Keiic Ba yHuUHT | ¥ sKKa TapTHOIArd ayHO-BU3yall HIII;
axOopoT TabMUHOTH Owiad | v/ Kelic OWIaH TAHUIIMII(MATHIIA, aYAHO0 EKHU
TaHULITUPHILL Meaua MIaKiIaa);

v’ axGOpOTHH YMYMJIAIITHPHIIL,

v’ ax6opoT TaxXJInIu;

v/ MyaMMOJIApHU aHHUKJIAII
2-00cKku4: Keiicau | v/ mHauBHayan Ba rypyx/a UIILIALL,
AHUKJTAIITHPUIT ~ Ba  YKyB | v\ MyaMMmomapHu [0/13apOJIMK HEepapXUsICHHH
TONIIMPUFHU OeNTHIaIn aHUKJIAIl;

v/ acoCHii MyaMMOJIM Ba3HUsATHU OCIITHIAII
3-6ockuu: Keiicmarn acocwii | v/ WHIUBHIyaT Ba IypyX/a UIILIALLL,
MyaMMOHH  TaxJWi  OTHII | v MyKOOHII €4nM HYIUTapUHU WILTa0 YHKHIIL,
OpKaJIM YKYB TOMNIIMPUFUHUHT [ v/ Xap OWp EYMMHHHT HMKOHHATIAPU Ba

€UYMMUHH W3JAlll, XaJl JTUII TYCUKJIAPHH TaXJIWJ KWJIUILL

UynnapuHu unad YuKuIil MYKOOMJI €4UMJIApHU TaHJIaIl

4-0ockuu: Keilic  eynMuHU sKKa Ba rypyxJa uuuian;

€YMMHMHU IIAKJUIAHTUPUII Ba MYKOOUJI BapUaHTIIAPHU aMmayjia KyJuiaml
acocnari, TAaKIUMOT. MMKOHHMSTIAPUHH acOCIall;
VKOIU-JIONHNXA TAaKIUMOTHUHH Tau€pall;
AKyHUH XyJoca Ba Ba3UAT EUUMHUHUHT
aMaJIMM aCNeKTIIAPUHU EPUTHUIL

AN AN

AN

“AccecMeHT” MeTOIH

MeTOAHMHI MAaKCaJAu: Ma3Kyp METOJ TabIuM OJYBUMJIAPHUHT OWIUM
JapaxacMHM 0OaxoJialll, Ha3opaT KWW, Y3MAIITUPUIN KYPCATKUYM Ba aMalluid
KYHUKMAJIAPUHHA TEKIIMPUIITa HYHANTUPWITaH. Ma3Kyp TEXHHKa OPKaJv TabJIuM
OJyBUWJIADHUHT  Owium  GaonusITd Typjad WyHanuouiap (TecT, aMainuid
KYHUKMajap, MyaMMOJIM BasusaTJIap MallKW, KUECUU TaxXJIWJI, CHUMIITOMIIAPHU
aHUKJIaI) Oyiinya Talxuc KUjanHaau Ba 0axonaHaau.

MeToaHu amMaJira OIIMpPUII TAPTHOM:

“AccecMeHT Nap/laH Mabpy3a MaIFyJoTIapuja TajladaJapHUHT EKH
KaTHalIlUMJIApPHUHT  MaBXyJl  OWIUM  JapakacMHU  YpraHumiia,  sIHTH
MabJIyMOTIapHU 0aH KUIKIIA, CEMUHAP, aMaJIui MAIIFyJIOT/Iap/ia 3ca MaB3y EKu
MabJIyMOTJIApHU V3IAIITUPUIL Japa)kKacMHU Oaxojall, IIYHUHTACK, Y3-Y3UHU
Oaxoyamr Makcaauaa HWHAMBUAyan MIakina ¢oijajaHuIl TaBCUs OSTUIAIM.
[IlyHuHraek, YKUTYBUMHUHI WXKOIMM EHAAIIYBUM XaMmMJa YKyB MakKcaJJlapuliaH
Kenub 4YMKnO, accecMEHTra KyInMua TONIUPUKIAPHA KUPUTHUIL MyMKHUH.

Xap Oup Karakjgaru TYFpu xkaBoO 5 Oamn €ku 1-5 OGanrada GaxoJaHUIIN
MYMKHH.




MyaMMoJ14 Ba3uAT

i

,  TymyHya Taxjauamn L Amajni Basuga

J (cummrom) f

“Uucept” MeTOaH"

MeToaHu amMaJira OIIMpPUII TAPTHOM:

» YKUTYBUM MAIIIFyJI0Tra KaJiap MaB3yHUHT aCOCHI TYITyHYaJIapd Ma3MyHHU
EPUTWIITaH MAaTHHH TapKaTMa €KY TAKAUMOT KYPUHUIIUAA TalEpIIaiiiu;

> SHTM MaB3y MOXMATHHU EpUTYBYM MaTH TablUM OJIyBUMJIApTra
TapKaTUIaAN KU TAaKIMMOT KYPUHHILIKA HAMOMUII STUIIA/IH;

» TabJIUM OJTyBUMJIAP WHAMBHUAyaN Tap3/Aa MaTH OWIaH TaHUIIUO YUKHO, V3
IaXCUM KapalllapuHu Maxcyc Oenrwiap opkaiu udopamaauiap. MatH Ouiax
unuiamga Ttanadamap €KM KaTHall4WiIapra KyMugard Maxcyc OenruiapiaH
doiinanaHuIln TaBCUS STUIAIN:

bearunap Math
“V” — TaHUII MABITyMOT.

“?” — Ma3Kyp MabJIYMOTHH TYIIYHMAJUM, U30X KEPAK.
“+” Oy MabJlyMOT MEH Y4YyH SHIHJIUK.

“—” 0y Qukp €k Ma3Kyp MabJIyMOTra Kapinuman?

benrunanraH BakT SKyHJaHTa4, TabAUM OJYBUWJIAp YYyH HOTAHMII Ba
TYIIyHApCU3 OVyiraH MabJIyMOTIap YKHTYBYM TOMOHHWJIAH TaxJIMJ KHJIUHUO,
W30XJIaHAIM, YIAPHUHT MOXUSATH TYIUK Eputriaan. CaBosutapra »kaBoO Oepriaan
Ba MAIIIFyJIOT SKYHJIaHA/IH.
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I11. HABAPUH MATEPUAJLIIAP

1 - maB3y: MabJjiyMOT/1ap Ba YJAPHUHT TypJaapu. Mabaymoraap
0a3zacu apxurekTypacu (2 coar)

Pewxa:
1.1. MasbaymoTiap 6a3acura KUpHIIL.

1.2. MabiyMOTIIapHUHT KYPUHMILIK Ba TypJlapu.
1.3. MabaymoTiiap 6a3aCHHUHT apXUTEKTYpacH.
1.4. Pensiimon Mozenra TylryH4acH.

Tassnu nbopanap: mavaymomaap, apxumexmypa, Mooel, persiyuoH Mooel,
Mavaymomaap 6azacu, Maviymomnap bazacunu 6owKapuul muzumiapu.

1.1. Mapbaymotap 6a3acura KUpHUIlI
Masbnymotinap 0azacuHu  OONIKApUIl THU3UMU — Yy3apo OofjIaHTaH

MabIyMOTJIap TyIjaMu Ba Oy MabiaymoTiapra OofjaHuilra &paam OepyBuu
OMpUKTUpUITaH AacTtypiap. by MabiaymoTnap TymiamMu MabiyMoTiap Oaszacu
neiimiaa Ba y ¥3 wuura OUpop KOpxoHa €KW Ml (PAOJIMATHUHI MYyXHUM Ba
doiinany MabIyMOTIapuHU onagud. Mabiaymoriaap Oa3acMHM — OOLIKapHIL
TU3UMUHUHT aCOCUI MaKcaiu - MabJIyMOTJIap 0a3acu MabIyMOTJIAPUHM CaKJIall Ba
MabJIyMOTJIapJaH Kyjiail Ba camapaiu Tap3ga (poiiaqaHuIIHI TabMHUHIIALL.

MabiaymoTiap 06a3acu TH3UMHU KaTTa XaXMJIArd MabIyMOTIapHHU OOLIKApUII
YUyH Ty3WIrad. MabiyMoT/IapHU OOLIKApUII MKKUTA HAPCAHU Tajaad KUIaau:

- MAbJIYMOTJIAPHU CaKJalll YUyH yJIapHU CTPYKTYPACUHHU aHUKJIAILI,

- MabJIYMOTJIAPHU OOLIKAPHII YUyH TU3UMHM TabMHUHJIALI.

ynuHraek mabiymMoTiap 0Oa3acd TH3UMHU CaKJIaHTaH MabJIyMOTJIapHU
XaB(CUBIUTUHN THU3UM 3apapiaHUIIN[AH, PyXCAaTCU3 KHUpUIIra YpUHWITaH caii-
XapaxkaTiapJaH CakJallu JIO3UM.

Arap wmabiiymoT Oup Heya QoilnamaHyBUWIap ypracuga TaKCHUMJIAHTaH
Oynca, TU3UM OYJIMIIKM MyMKHH OVJIraH HOTYFpPU HaTHXKaIapAaH KyTYJUIIN JO3UM.
YyHKM MabIyMOT >KyJa KyNn KOpXOHajapjaa MyxXxuM xucoOmnanaau. Kommrorep
OJTUMJIAPU MAbIYMOTJIAPHH OOILIKApUI y4yyH OUp KaH4ya TEXHUKABUN Ba FOSIBUI
yiyiap OwinaH puBoXJIaHTHpUILIUM. by 0600 MabiaymoTnap 6a3acu TU3UMHUHHHT
TaMOMMJUTapu OUJaH KMCKavya TaHUIITUPA/IH.

MasbnymoTinap 6azacugan keHr doigamanmnanu. Kyiinmma 6a3u KyjutaHUII
coxajapy KeJITUPUIIaIN:

TamkuiIoT MabJIyMOTIapH

-4erupMasiap: Xapuaopiap y4yH, MaxcCyJOJIap Xapul KWIMHITAaH TOoBapiap
MabJIyMOTJIAPH;

-XMCOOYMIIMK WILIW: TYJIOBJAp y4yH, KHPUM Ba YMKUMIap Ba OOIKa XHUCOO-



KUTOO MabJIyMOTIapu;

-MHCOH pecypcllap: UIMYWIAp XaKuJa MabIymMoTiap, WII Xakjiapu, TYJIOB
COJIMKJIapH, (oiia Ba OOIIIK.;

-yYHBEpCUTETIap: Tajlabanap MabllyMOTiap, HyHaIunuiap pyixaru Ba Oolka
MabJIyMOTaap.

byryaru kynga mabiaymoTiiap Oazacu xap OHWp TAIIKHJIOT KOPXOHAHHHT
aocuit kucMu. JlacTimab xyaa kaMm ogamiap MabiIyMoTiap 0a3cu TH3UMHU OujiaH
UIUTAIIrad. YJap MabIyMoTiIap 0a3acuHM SXIIK TyllyHHIIMarad. KeiinHuyanuk Oy
TU3UM XKyJla Ky coXajap/a KyJulaHuiaa OoluiaHran. Mucos yayH 0aHK coXacuna,
XaBO JIHHEeApJIapH/a Ba OOLIKA KYIL1ab aBTOMATHK TH3MMIApa .

1990-iinmnapHuHr oxupuaad 601u1ad HHTEPHET KECKUH pUBOXKaHA OOIILIaIH.
Tamkunornap MabiyMoTiap 0a3acu OuinaH MyJOKOT OWHACHMHHM beO uHTepdace
OWJiaH aJMalITHPUILAM Ba KYyIuiad TYFpuAaH —TyFpu Oakapuilra UMKOH OepyBUYH
XU3MaTIapHU TakIu@ Kuiuiad. Mucosn yayH cu3 bed Opaysepaa Oupop kutoosiap
TYIUIAMHJIAaH KaWCUJIUP KUTOOHUM YKUMOKYM OYJICAaHTM3, CH3 TYFpUIAH —TYFpU
KUTOOJIap MabIyMoTiap 6azacura

MypoxkaaT kKuiacu3 Ba OorliaHacu3 €KM cu3 OMpop OaHKHUHT BeOcaWTura
KUpUO y XakuJa MablIyMOT OJIMOKYM OYJICAHTU3, CU3 TYFPUAAH-TYFpU NIy
OaHKHUHT MabJIyMOTJIAp THU3UMUTa OOFJIaHACU3 Ba MabIyMOTJApHU Yilia eiaH
0JIaCu3.

MabnymoTiap 6azacu TU3UMUHI MyXUMJIMTUHU OyryHaa Oouika iyn OusaH
xam Oaxomam MyMKuH. Mucoin yuyH Oracle koMnanusicu 1yHENa HMPUK JacTypuid
MaxcyJoT unuiad YUKapyBYM KOMITAHMS XucoOjaHaau Ba Oy KOMIIaHUS
MabIyMOT/Iap ©0a3acMHU WILIA0 YWKUIL,PUBOKIAHTUPHUII Ba COTHUII OwWJaH
mIyFyJijlaHagu, UIYHUHTIEK MabiaymoTiap ©0asacu  Microsoft Ba IBM
KOMITaHUSIJIApU TACTYPHUI MaxXCyIOTIAPUHUHT MyXHUM KUCMUHU TAITKUAI KAJIAIH.

1.2. MabJyMOTIAPHHHT KYPHHUIIH Ba TypJiapu’.

MabnymoTiap 6azacu TU3UMHU —y3apo OOFJIaHTaH MabIyMOTIap TYIJaMU Ba
Oy MmabiaymotiapAaH (QolganaHuil HUMKOHUHM OepyBUM JdacTypaaH uOopar.
MabnymoTiiap 0a3ac THU3MMHUHHMHT acOCHH Makcaau - (oijganmaHnyBuuiIap
MabJIyMOTJIApPUHU  aOCTpaKT  KOPUHUIIM  OWiaH  TabMUHIam.  TU3uM

MabJIYMOTJIAPHU KaH/Iall CaKJIAaHTaHJIUTH Ba XUMOSIAHTAHJIMTUHY SIIIUPATH.
Tuszum ydyH Kepakiu OYyiraH MabiyMOT/iap Te3fa 0azalaH eTKa3WIUIIN
kepak. CaMapaJlopJIMKHU OLIKMPUII Ba MabIyMOTJIap 0a3zacujard MabIyMOTIIApHU
KypcaTull y4yH sipaTyBUWIap Mypakka® MabIyMOT Ty3uiamacuaad (oiiianaHras.

! Silberschatz, Abraham. Database system concepts // pages 1-2
2 Silberschatz, Abraham. Database system concepts // page 6



TysyBummap Oy  wmypakka® >kapaéHHUHT Oup Heda  OOCKUWIAPUHU
doiinananyBumiapra TU3UMIaH (QOWJATAHUIIHK OCOHJIAIITUPHUIN MaKcaauia
smupuinrad. by 6ockuunap Kyiugaruiap Oyiarax:

-Pu3uk Oocku4. by OOCKMY MabIyMOTIapHU KaHJall CakKJIaHTaHJIWTH,
VJIApPHUHT TY3YJIUII TaBCUJIOTJIAPUHU TACBUPJIOBYM SHI MACT Mypakkad OOCKUY
XucoOIaHaIu.

-Mantukuii  6ockuy. by  Oockmu  MawaymoTiap — Oaszacuumaru
MabJIYMOTJIAPHUHT ¥y3apo KaHAail OOFJIAaHTaHJIWIW Ba YJAPHUHT MablyMOTJap
0azacuja KaHJal CaKJIaHTaHJIUTUHU Kypcataau. by Oockud ummamuaa Quuk
Oockuura MypoxkaTt Kwiaad. MabiayMoTiap 0a3acu OOLIKApYBYHMCH Iy OOCKHYIa
W1 Kypaau.

-Kypcatum 6ockuumn. by Oockuu OyTyH Oup mabiiyMoTiap OazacuaaH
dbakaT Oup KHUCMUHU Kypcartnu. bazamarm mabiyMoTiap »kKyJa Kym Oynanu,
dbolinananyBuu 3ca ynapaad (akar y3ura KepakJIMCUHU KYPHUIIU JIO3UM Oyiaiu.
[yHuHT yuyyH xaM Oy OOoCKWY MIUIa0 YMKWIraH. TU3uM ailHu Oup MabiyMoTiIap
0a3acu yuyyH KYNTHHA KYpCAaTUIIUIAPHU TabMUHJIAIIA MyMKHH.

Kyn rokopu pactypiam TWUIAPH MabIyMOTIApHUHT OyHIal Ty3yJIHUII
TypUHHU KYJ1a0 KyBBaTﬂaﬁﬂH3.

Mucon yuyn

Type instructor = record
Id : char(5);

Name : char(20);

Salary : numeric(8,2);
end;

by kon y3una 3 ta €3yB Maiiionu Oynran pyiixatau Ounaupanu. [yHunraex
MabIyMOT/Iap 0azacuaard MabJIyMOTNIAp Y3rapTUPWIUIIHN, YIUPUIUIIA EKU SHTH
MabJIyMOT KYIIWJIUIIIN MyMKHH.

view level

[ view 1 ‘ view 2 ‘ vee | view n

|
‘ lagical ‘

vl

physical
level

1.1- pacm. MabiayMoT/Iap Ty3WIHIINHUHT 3 Ta 00CKUYH.

1. Silberschatz, Abraham. Database system concepts // 6 page




MabJIyMoT Mojeiapu’

ManymoTiap 6a3acu Ty3WJIMACHHUHT acocu Oy MabIyMOT Mojeuiapuaup. ¥
V3 Wyura MabIyMOTJIAPHUHT Y3apo OOFJIaHMINM, YJIApPHUHT TYy3YyJUII KeTMa-
KEeTJIMTM Ba Oolllka Oup KaHYa MabIyMOTJIApHU oJaau. Mojaen MabliyMOTiap
0azacuna pu3MK, MAHTUKUN Ba KYpcaTUIl OOCKUWIAPUHH TACBUPJIAIIHU Y3UTa XOC
oup iynu. MabaymoT Mozeniapu Kyiuaaru 4 Ta Typkymra OyiuHaau:

eMyHocadar moaenu. JKaaBawiapHu Ba ylapAard MabIyMOTJIApDHU Y3apo
OOFJaHUI MyHOca0aTIapuHU TacBUpJAll yuyH doigananuiagn. Xap Oup
KaJBaJHUHT OWMp Heua YCTYHJApu Ba Xap OuUp YCTYHHHUHTI SITOHA TaKpopJaHMac
HoMU OYnaau. by Mojen MmabiymoTtiap 0a3acuHu OOUIKAPUII TH3UMU/IA KY/1a KEHT
dbolnananunagu.

eMoxusiT - ajJokKa Mogead. by wMonenman acocaH OOEKTIAPHUHT
WUFUHAMCUHY Ba ylap ypracujaaru OOFIUKJIUKHU TacBUpiaian. Moxust 0y Oupop
Hapca €xku OOeKT Xakukui nyHémarm Oomka oOekTinapaad dapxnaiiau. by
MOJICNIJIaH MabJIyMOTJIap 6a3acu Ty3uiaMacuaa KeHT (oiiaaaHuiaim.

e O0bexT-0a3a MabayMoT Moaean. O0beKTra WYHANTUPUIITAH JAcTypJiall
JacTypJiall METOJIapu WYuJa YyCTyBOp XucoOnaHaau. OO0beKTra WyHaITUpUITaH
MabJIyMOT MOJIeNIN/Ia Tal€p oObeKTIapaaH (honaananuIaIu.

o flpuMTY3HJIraH MabJIyMOT MOAeJU. by MoAen MabIyMOTIIADHUHT y3UTa
X0C XYCYCUSATIApUHM aHUKJAlra UMKOH Oepaau. By moxaen rokopuaa xeaTupud
VYTuarad Mojeiiapra 3uj uiuiaiian. bynaa xap Oup MabaymMoT KUCMHUHU Y3Ura Xoc
XYCYCUATH YpHATUIITAH OYJIUIIN KEPAK.

SQL(Structured Query Language) CtpykTypanamiran cypoBiap THIA. AHUK
kb adtranga SQL — MabaymMoTJIapHM KUCM THJIM, YyHKH MabiymoTiap
O0azacuHu OomIKapwill THU3UMHU OolllKa TWJI BocuTamapura xam odra. SQL
sapaTtuia€Tranja, OIaui TaOWHUl THiIra SKUH PESIMOH MBJIYMOTIAap 0Oa3acuHU
CYpoBiap T cudaTuaa JoHNXalaHraH.

SQL Ttunu nekinapaTuB (TaBCUGIOBUM ) THJI XHCOONaHaaW, 11y OuiaH y
Jactypiiam Tauiapuaad ¢apk Kwiaau. byan masHocu SQL tununa Gepunaauran
udoaanap HUMa KWIMII KEPAKJIUTHHU TaBcU(Iaiiau, SbHU YHU KaHJal Oakapuin
KEPaKJIMTUHU KypcaTManau.

SQL tunu:

- Oneparopinap;
- Kypcarmanap;
- OyHKIMAIAP;
Tymiamuaan ubopat. CypoBinap sipaTUIlHUA 0ab3u KOUJadapu:
SQL tunupa udomanapaa KalIuT cy3jgap KMUYMK Ba KaTTa Xapdiap Owiad
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&3unuiu MyMmMkuH. Mdonanap 6urra €ku Oup HeuTa caTpia E3WIIMILIA MYMKHH.
Udona skynuna (oxupuna) «;» oenru xkyhunaau. Arap SQL xomangacuHu Oup
HeuTa 0J10ku €3miica, yiap Oup Oupuaan “;* OunaH axpaTHIaIq.

bapua SQLHu xanut cy3napu (KoMaHJajgapu, omeparopiiapd Ba OoImIKaiap)
dakat xuzMatun cy3 cudaTuaa UIIATHIMIIE MyMKIH, OOIIKa MaKkcaaigapaa SbHU
»KaJ[BaJl HOMH, YCTYH HOMH, Y3rapyBuH Ba Oomrkanap cudaTuaa UIUIATAIT MyMKAH
IMac.

SQL tunu 3pkuH popmatra sra 6ynranu yayH, SQL amoxuma oneparopiapu
Ba YJAPHUHT KETMa-KETJIUTMHH, aJOXuJa aXKpaTHO €3Il Ba TEKHCIA0 E3WUITHU
unuiatuin MymkuH. Kyiunaru konnanapra 6yicyHuin tanad sTHIau:

v omeparopaaru xap OUp KOHCTPYKIIHS SIHTH caTpJaH OOLUIaHUIIN KEPaK;

v Xxap Oup KOHCTpYKIMs OONUIaHMINKIA Tanuiab Kermiaguran Oy
no3uuusap, OOIIKa OrnepaTop KOHCTPYKUUSTIAPH XaM OYJIMIIN Kepak;

v/ arap KOHCTPYKIUs OWMp Heda KUCMIaH mbopar Oyica, yIapHUHT Xap OUpH
KUCM SIHTM catpiapaaH Oyil VpuHJIapHU OJAUHTM KOHCTPYKIMAra HucOaTaH
CHWJDKUTUO E3Umaiu.

SQL onepartopnapunau 4 Ta Typyxra OYJIuil MyMKHH:

e DML (Data Manipulation Language) — wmabiymotTiap Ouiad
MaHUMOYJANUSIANl  omepaTopiapu, MablyMoTiaap ©Oa3zacu OwilaH MIIUIAIIHA
TabMUHJIAIITa MYJDKAUIAHTaH TUJT XUCOOJIaHAH;

e DDLL (Data Definition Language) — MabJyMOTJIapHU aHUKJIAII
oneparopnapu. DDL omneparopiap rypyxu MabaymMoT 0a3a OOBEKTIAPUHU
SApaTUI, TAKOMIIJTAIITUPHUII Ba OJIMO TalLIal y49yH MyJDKaJlJIaHTaH;

e DCL (Data Control Language) - MabiyMoTiapHu Oomikapuil THiH. by Tun
MabIyMoTiap Oa3acMHM Xap XWJI YPUHCHU3 3apapiiaHUlUIap/aH CaKJIaHWIIN
TabMUHJIAII MYJDKaJJIaHTaH,

e TCL (Transaction Control Language) - TpaH3akuusiapHu OOIIKAPYB TUIIH.
by rypyx omeparopiapu DML rypyx omepaTopiyiapu OakapraH omnepaiusiiapHu
Y3rapuIlMHA TAbMUHJIAUIN;

SQL Tunmaa mabayMoTiiap OuiaH MaHUIYJSIUS aMalllapu Y4YyH TYpTAa
kamuT cy3 unmatwiaan: SELECT, INSERT, UPDATE, DELETE. SELECT
orepaTopiu udoaanap ajoxuaa YpuH draiaian, Y9yHKA Y MabIyMOTIap aKpaTud
OJIUII YYyH MYJDKaJIJIaHTaH Ba Oy QoiiamaHyBUYMIap €daauraH MacalajapHu Kyl
kucMunn Tamkui Kuitaau. SELECT onepaTopu KypcaTwiran axxpaTvil ME30OHHTra
MOC paBuiiga Oup €ku Oup Heuya KaaBalJaH aTpUOYTIAPHU AXPATUIN YUyH
UIUTaTUTIAAN.

SELECT (ranmam) SQL TWIMHUHT 2HT MYXUM Ba KYI HIUIaTHUIaJAUTaH
oreparopu XucodOsaHagu. Y MabiyMoTiap Oa3zac >kaJBaJluJaH axOOpOTIapHU



TaHJ1a0 OJIMII YUYH MYJDXKaJlaHTaH.

SELECT oneparopu HU yMyMU# KYpUHHUILN KyWHaaruya:

SELECT [DISTINCT] < ampubymnaap pyuxamu >

FROM < orcaosannap pyiixamu >

[WHERE < mannaw wapmu >|

[ORDER BY < ampubymaap pytixamu > |

[GROUP BY < ampubymaap pytixamu >|

[HAVING < wapm > |

[UNION < SELECT onepamopau ugooa> | ;

by epna xBagpar Kasciiapaa €3WIraH 3JIEMEHTIIAp Xap JOUM XaMm E3WIMIIN
mapT 3Mac.

DDL Omneparopiapu:

— CREATE SCHEMA - Mabnymotnap 6azacu CXeMaCHHU SPaTHIL;
— DROP SHEMA - MasbiymoTiiap 6a3acu CXeMacHHH YUHUPHIL;
— CREATE TABLE - XanBan sipatuui;

— ALTER TABLE - )Kangsanuu y3raptupuii;

— DROP TABLE - Xansanuu yuupui;

— CREATE DOMAIN - JlomeH sipaTui;

— ALTER DOMAIN - /loMeHHHU y3rapTUpPHLL;

— DROP DOMAIN - JloMeHHHU YuupHIlL;

— CREATE COLLATION - KeTma-KeT/IUK sIpaTHILL;

— DROP COLLATION - KeTMa-KeTIMKHU YUNUPHILL;

— CREATE VIEW - TacaBByp sipaTuii;

— DROP VIEW - TacasByp yuupuuy;

Kansan CREATE TABLE komannacu opkanu spatuiaad. by komanga 6y
(empty), spHU KOPTEXKIApCU3 (KATOPJIApCU3) JKaBaj sIpaTaiu:

CREATE TABLE < xaaBaia-HOMH >

(< Maiiion HOMU > < MaiI0H Toudacu >[(<pazmepu>)],

< MaiiJIoH HOMH > < MaiAoH Toudacu >[(<pazmepn>)], ....);

Yeryunap TapTtuOu yiaapHU KypcaTuiaraH TapTuOuaa OenrwiaHaau. MaiinoH
HOMM SIHTM KaTopra YyTka3u0 E3wIMIIM MYMKHH 35Mac, JIeKMH ynap", "Ouian
aXKpaTUJIA]IN.

CREATE TABLE PEOPLE (

ID NUMBER,

NM VARCHARZ2(50),
FAMIL VARCHARZ2(50),
OTCH VARCHAR2(50),
DROG DATE )

XO03upru KyHJIa acocaH pEeJSIMOH MabIyMoTiap Oa3zacura acocjaaHTaH
TU3UMJIAp KYI HWOUIATWIMOKJIA. YHYa Karra OyiamaraH TallKWIoTJIapaa



MasbnymoTinap ©Oa3acuHM OOIIKapHIll TH3UMU OHUTTa KOMIIbIOTEpAa HOKJIa0
UIUIATUII MYMKUH. ByHpalt maxcuii MabiymoT Oaza TuU3UMH OHp HedTa
dborinananyBun unuiarasga Qoimanu O6yaumu MyMkuH. [IIyHUHT ydyH X03upru
KyHJa KOpXOHAa Ba TalIKWIOTJIapJa MablymMoT Oa3acu OupramMuu cepBepia
KoWnmamrTupuinaay, ¢GoinanaHyBuUMiIap 3ca aloxXyJa KOMIIbIoTepiap OuiiaH
yilaHaad. by KOMIBIOTEpIApHA MUXKO03 (KJIMEHT) KOMIIBIOTEpJapu JeHUIIaaHu.
CepBep MablIyMOTIapHU MapKa3jiallraH CaKJIOBUMCH XUCOOJIAHAIN, IIYHUHT YUYyYH
Oapua (¢oigamanyBumiaap Oup axOOpOTIapHH, >KyMJIQJaH Y3rapTUPWITAH
ax0oOpOTIapHU KYPHUIIl UMKOHUSTUTA 3Ta OYIaau.
byHnaii sxaBayiapHy KyHuaaru Xycycusitiaapu Oyau.
oKanBanHu xap Oup »dJIeMEHTHH OWUTTAa MABIYMOT  DJIEMEHTH
xucoOJaHaau Ba TaKpOpJIaHyBUYU rypyxJjap Oyimaiinu;
ebapua ycTyHiap Oup >XUHCIMIUD €KUM yCTyHiaapu Oup Ttoudana
OYnaau s’bHU JIeMEHTIap Oup Xui Tabuatra ara;
e Xap Oup ycTyHTra HOM TalMHJIAHTaH;
o)KaaBanma Oup xui carp 2 MapTa yupaManau;
ebyHail >xanBa/uiap OuiaH aMal Oaxapwirahja caTp Ba YCTYHJIap
uxTUEpuid TapTHOIa Kapajgaau Ba UXTUEPUN KeTMa-KEeTJIMKIA WIUIATHIAIIN

MYMKHH.
| 1B | Ry Pl nany | sy ]

222 | Einstein | Physics | 95000 deptname | building | budget
12121 | Wu Financy e LLLL
033 | ElSaid | History | 6000 Comp. Sci. | Taylor | 100000
625 | Kb .5 | 75000 Biology | Watson | 90000
=766 | Crick . Elec. Eng. | Taylor 85000
10101 | Seinivasan | Comp.Sd. | 6500 Music Packard | 80000
o I | ey b Finance | Painter | 120000
5151 | Mozart | Music 40000 History Painter | 50000
el o S I Bl - Physics | Watson | 70000
a) Instructor jadvali b) Jadvalning bir qismi.

1.2-pacm. Mab.uyMOT.naps

Tpan3akuusIapau Gomkapuim’

Tpan3aknus — MabIyMOTJIApHU KaiTa WIUIAII OTepaTopiap KeTMa-KeTIUTd
o6y, MabymMoT 0azacu OwWjlaH WIUTAWIWTaH OYTMHMAC OUPIIMK XHUCOOJIaHAIH.
Tpan3aknust MabIyMOT Oa3acMHM OWp XojarnaH OOIKa XoJiaTra YTKa3au.
TpaHzakiusi ~ MabIyMOTIApHH  SXJWTIIMTHHU — CaKJaraH Ba  [apajieln

> Silberschatz, Abraham. Database system concepts // 13 - page
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Oaxxapuna€TraH TpaH3aKmusuilapra OOFIMK  OyiMaraH Xojja TYJIWK Ba
MaBadPakuATIN OKapUIKIIA €KW yMyMaH Oa)kapuiIMaciurd MyMKHH, Oy xoJija
Xeu KaHAal HaTka Ky3aTuimaiau. TpaHzakuusiiap TpaH3akIMOH cUcTeMasap
épllaMulia KailTa WILIaHAAM Ba WIUIANl JKapaCHWJAa YHUHT TapuXW CaKJIaHUO
Oopwnanu. Arap TpaH3aKIus OakapuIll AaBPHAA ONEPAIMOH TH3UM €KW WIJIOBAHU
WIUTAIIMAA HYKCOH (HOCO3JIMK) ydpaca, HyKCOH TyraTHJIraHAaH KeWHH MablyMOT
O0a3zacujaru MabJiyMOTJap aBBAITK Y3 XoJlaTUra KaWtaau. TpaH3akiuusi TaOuui
AKyHJIaHTyH4a, yHU ‘“Kaitapunr’ yuyyH (ROLLBACK) koMaHgacu WIUIaTHHIIA
MYMKHH.

Tpanzakuusuiapa Ba TpaH3aKIMOH CHUCTEMajap/ia 3HT KEHI TapKaJraH
xycycusitiaapu (Maxmyainap) tymiamu — ACID:

» Atomicity —ATOMAPJIUK — cucremana xed KaHIall TpaH3aKIysg KUCMaH
Oa)xapuiIMacIuruHu Kadosat oepaay;

* Consistency —KEJIMITNJIT' AHJIMK — Tpan3akuus OomnuiaHMacaaH OJAUNH
CUCTEMa KEeIHUIIWITaH XoJaTaa Oyiaay Ba IIy XOJIaT/a TPaH3aKUUs SKYHJIAHTyHTra
KaJlap KOJIUILY IIapT;

* Isolation — SIKKAJIMK — Tpan3akiusi Oa)kapuiidil >kapaéHuja rnapaierl
Oaxxapuia€Tran 0ollKa TpaH3aAKIUsIAP YHUHT HATH)KACUra TabCUP KUJIMANIN;

* Durability — MYCTAXKAMJIUK — kyitn Oockuugara MyammoJiapra
KapamacaaH MyBaQ(dakuATAM TyrajylaHraH TpaH3aKOUs CHUCTeMa XOJIaTh
TUKJIAaHTaHJAaH CYHT CakKJIaHTaH XoJi1a OyIuiny 3apyp;

Tpan3akuussHu Qukcanus KWK €KUM opkara Kautapuil yuyH SQL - tununa
COMMIT [WORK], SAVEPOINT Ba ROLLBACK [WORK] komanganap
UIUTATUIIAIH.

COMMIT [WORK] - Ttpanzakiusiau Gukcupiaigu. Y KyHdugaiapHu
Oa)kapHIITHY TabMUHJIAN TN

« Kopuii TpaH3aKIMs KUJIMHTaH O0apya y3rapuiuiapHu GuKcHpiIanay;

* TpaH3akuys TyrajylaHaau;

* YOy TpaH3akuus y4yH Oapua HyKTajgap WYKOTUIaIH;

* Tpanzakiuus >xapaéHujia UIJIATHITaH 0apua 00beKTIIap OYIIaTHIa N,

«COMMIT [WORK] koMaHJaCMHU HWIJIAIl CEAaHCHU TyraraHja xam
OepwIIl TaBCUS KUITHMHAIH.

ROLLBACK [WORK] xomanga wabaymoT 0a3acuja TpaH3aKIUSHU
KaUTapuIIHU, SBHU V3rapululapHu OeKop KWJIMHUIIMHM aHriatagud. Opkara
KaWTHIIl 0JjaTAa WIIOBaa XaTto OYiraHia, MabIyMOTIApHU SXJIUTIUTH Oy3WiIranja
Ba X.K.3. XoJulapja Oaxkapuiaaau. YHU CUHTAKCUCH Kylugaruia

ROLLBACK [WORK] TO cakam_HyKTaCUHU HOMH;

VYHuU HIIaTUIl KyHuaard aMmayuiapHu Oaxapuiinra oo Kemau.



v TPaH3aKUUAHU OAXKAPUIUIIN TyTraTUIa Iu;

v KOpUW TpaH3aklMsaa Oaxapuiran Oapua y3rapuiuiap Oexop
KWINHAY;
v TpaH3aKIusgaru 6apyua 6JI0KUpoOBKaIap OEKOp KUIMHAIH.

1.3. MabaymMoT/Iap 6a3aCHHHHT APXHTEKTYPACH’

MabnaymoTinap ©0a3zack TU3MMHHHHI apXWUTEKTypacura y HILIAETraH
KOMIBIOTEp THU3UMHU KyJa KaTTa TabCHp Kuiaau. MabiaymoTnap 0azacu TH3UMU
MapKasJialrad €K1 KIIMEHT-CEPBEP TEXHOJIOTUACH acocua nuuiai onaau. Knuenr-
CepBep TEXHOJIOTUACH A cepBep OMpop OOIIKa Koia OolIKa OUpOp KOMIIBIOTEPIA
UIUIAIIM MyMKUH. By TeXHOJOrHs OpKaiu OUTTa cepBeplaH Kymiad KIMEHTIap
dbolinananuim MyMKUH. Yiap OolIKa »oijaru cepBepra acocaH TapMOK OpKaJv
yna"Haau. DoipanaHyBumiap MablymMoTiap 0Oa3zacujgard — MabIyMOTJIAPHU
y3rapTUpuly, KYIUIIH €KW YYUPHUIIM MYMKHUH, UIIYHHHIAEK Yyjap Oomika
doitnananyBUMIap KWITaH Y3rapTUPHUILIAPHU XaM KYpuO OopHILIapy MyMKHH.
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1.3 — pacm. MabaymoTiap 0a3acu TH3BMMHUHHMHT TY3WJIHIIIHN.

Okopugarn pacmaa MabiymoTiiap 0a3acMHM OOIIKAPUIN TU3UMUHUHT
TYy3WIUII Ba WIUIANI TPHHCHIUIAPU KEITUPWITAH. SIbHM MablyMOTIAPHUHT
XoTHpara KaHjai >KOMIamTHPIINILY, CYPOBIap, yaap ypracunara OOorJIaHuILIap,
TpaH3aKCHUsIapHU OOIIKapuIl Ba anbarTta (oigananyBuniap OWIaH WILIaiauraH
Kynail uHTepdeiicHr KaHaal UIIIa KeATUpUO YTHIITaH.

1.4. PeassmmoH mMojaeJjra Knpnms
Pensumon mMozen MabliyMOTJIapHM KaWTa MIUIOBYM JACTYPJIAPHUHT aCOCUH

MabJIyMOTIap MOJENN XucobiaaHaau. bomika monen Typnapura HucOaTtaH coiaa,
JACTypyd WIIMHU OCOHJIAIITHUPYBYM MOeEN OVIraHu y4yH XO3UPIH KyHIa KEHT
KYJUUIAaHUJIAIU.

Pensinnon MabJayMoTJ/iap 0a3acu CTPYKTypacu
Pensiumon MabiaymoTiap 0a3acu sroHa HOMra 3ra OYiraH >kaJaBajliaplaH
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Tamkui Tomaau. Mucon yuayH WucTpykTopnap xaaBanuau (1.4- pacm) xypub
yukamui. JKaaBan 4 ta ycTyHnaH uOopar Ba yiap Kydujgaruda HomiaHrad: ID,
name, dept name Ba salary. Xansangaru xap OuUp caTp HMHCTPYKTOP XaKuJaru
MabIyMOTIapHu cakiaiian. Moc paBumga Kypcmap xaaBamu (1.5- pacwm)
source_id,title,dept name Ba credit ne6 HOMJIAaHTaH yCTyHJap/aH uoopar Oyiaran
MabJIyMOTJIAPHU CAKIANIH.

Yuunaun npepekBu3uT xkaasanu (1.6- pacm) xap 6up Kypc yuyH MpepeKBU3UT
Kypciap XaKuJaru caKJanau. Kansan
source idBaprereq id ycTyHmapuaaH Tamkuia torrad. lllyHnait kumub, KypuHHO
TypUOJUKHA MPEPEKBU3UT KaJABAIHUJATH MAbIyMOTIap y3apo OofjaHTaH.YMyMaH

MabJIyMOTIIapHHU HKKHTa

OJITaHJa, JKaJBajJard caTrp KuiMaTiap MaXXMyH oOpacujarn MyHOcabaTHU
udonanaiiqu. XKansangaru OyHmall MmyHocabariap Ba MareMaTHK MyHoca0ar
aTaMacH opacuja YXIIalnuiuK MaBxyJ Oyiaranu cababiv OyHaal MoJen pesiuoH
ned HomiaHaau. MartemaTukana KoOpTexk Oy KuilMaTiap pyilxath €ku KeTma-
kernurd. N KuilmMaTiap opacuaard MyHocaOaTiiap MaTeMaTUK HYKTalld Ha3aplaaH
N-koprexx opkanu udojanaHagu. N KUHAMaTIu KOPTEX >KaJBaJHUHI caTpura

TYFPU KeJaau.

I -[ e ] dr‘;r}_.lmnre* ] .‘i‘-l‘i.hlr_lf |
10101 Srinivasan Comp. Sci. | 65000
12121 Wu Finance SO000
15151 Mozart Music 40000
22222 | Einstein Physics L5000
32343 El Said History OO0
33456 | Gold Physics 87000
45565 Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance B0000
76766 | Crick Biology 72000
B3821 Brandt Comp. Sci. | 92000
98345 Kim Elec, Eng. BO000

1.4-pacm. MabiaymortJiap

| conrseid [ title | deptmame | credits |
BIO-101 | Intro. to Biology Biclogy 4
BIO-301 | Genetics Biology 4
BIO-399 | Computational Biology Biology 3
C5-101 Intro. to Computer Science | Comp. 5ci. 4
C5-190 Game Design Comp. Sci. 4
C5-315 Robotics Comp. Sci. 3
C5-319 Image Processing Comp. Sci. 3
C5-347 Database System Concepts | Comp. Sci. 3
EE-151 Intro. to Digital Systems Elec. Eng. 3
FIN-201 | Investment Banking Finance 3
HIs-351 World History History 3
MU-199 | Music Video Production Music 3
PHY-101 | Physical Principles Physics 4

1.5-pacm. Mabaymoraap




courseid | prereqgid
BIO-301 BIO-101
BIO-399 | BIO-101
C5-190 CS-101
C5-315 C5-101
C5-319 CS-101
C5-347 CS-101
EE-181 PHY-101

1.6-pacm. MabaymorJiap
Mynnaii kuauO, penauuoH MoAenfa MyHOcabaT TYIIyHYacH >KaJBaJlHHU,
KopTexkeca carpHu udomanagu. Moc pasuiia atpuOyT aramacH >KajBajjaru
ycTyHHU udonanaiian. by MyHocabaTinap YHUBEPCUTETHUHI OHp KUCMUHU
Tamkuil Kuiaau. WMdopanamHy oCOHJAMITUPUIT Makcaauaa Ou3 YHUBEpPCUTET
MabJIyMOT/Iap 0a3aCUHUHT aCIHHH OJIMaiMU3.

ID name dept_name salary
22222 | Einstein Physics 95000
12121 | Wu Finance 90000
32343 | El 5aid History 60000
45565 | Katz Comp. Sci. | 75000
98345 | Kim Elec. Eng. 80000
76766 | Crick Biology 72000
10101 | Srinivasan | Comp. 5ci. | 65000
58583 | Califieri History 62000
83821 | Brandt Comp. Sci. | 92000
15151 | Mozart Music 40000
33456 | Gold Physics 87000

76543 | Singh Finance 80000

1.7-pacm. MabiaymortJiap

MyHocabaTtgaru KOpPTEXJIApPHUHI KETMa-KeTJIIUTH X4 HUMara TabCUp
KuiManiau. YyHku MyHOca0aT KopTexsiap pyWxartujaaH Tamkuil Ttonaau. 1.4-
pacMmiaru capajaHraH MyHocalaTiap KopTexuBa 1.7- pacMmiaru capajiaHMarat
MyHoca0atiaap KopTexu Oup xwi. UyHku Oy xKaaBayuiapiaru KOpTexXIIap pyixartu
oup xun. TymryHun ocoH OYIMIIM yuyyH KEHMHUYAIMK MyHOcabaTiapHu OMpHHYU
yCTYHH Oyinua capanaiimu3. MyHocabatnaru xap Oup aTpuOyT ydyH pyxcar
eTUJITaH KuiMatiapu MaBxyad. by kuitmatiap aTpuOyTHUHT IOMEHH Je0 aTaliaju.
[lly cabGabmu, MHCTYKTOp >KaaBanuaaru ‘‘salary” arpuOyTu gomeHuja Oy Oy
aTpuOyT KaOyJN KUJIMIIN MyMKUH OYJIraH KuMatiaap MaxKMyUIup.

bapua wmyHocabatnapmaru atpuOyTiap artomap XucoOmanamu. Arap
JOMEHHUHT KuUWMaTinapu OynuHMaiinuran KuidMar Oynca JOMeH aromap
xucobnmanaaun. Mmucon yuyn MWHCTpykTOp *KamBamuma TenedoH pakamiapu



aTpuOyTu MaBxyn Oynran Oyncun. bynaa Oy myHocabar atomap XucoOiIaHMalIu.
Uynku Oy coxa TenedoH pakamjiapd MaKMyUIuUp Ba Oy Maxkmyala ajoxuaa
TenedoH pakamiIapyu MaBxKy/l.

Acocuit Macana JoMeH emac Oajku Oy JIOMEH eJIeMEHTIapHU MabiIyMOoTjap
0azacuia unuiatTUIAup. TacaBBYp Kujamu3, TeleQOH pakamu aTpuOyTH OuTTa
teneoH pakamuHu cakigacuH. lllynma xam OW3 yHM [daBiaT pakaMmu, IIaxap
pakamM#, MaxaJulmi HoMmep Kabu arpuOytimapra Oyicak xam y aTomap
xucoOmanManan. Arap xap oup tenedoH pakaMuHU OYIMHMaiauran KuiMar ieo
TaccaByp KWicak, Oy JoMeH aromap xucoOiaHaau. 3 qaH 6 raya 0obiapaa xamma
aTpuOyTiap aTomap aed xucoomanmus.

NULL kuiiMatn HYMadymJIMK €KH  MaBXYAMACIUKHH  OWIIupaiu.
FOkopugarn MHCOJIHM JaBOM JTTUPraH XoJjJa HUHCTPYKTOp TenedoH pakaMu
KUpUTWIMarad €ku MaBxyn Oynmmaca, O6u3 ymOy NULL kwuitmMaHTUHM yHIOy
aTpuOyTra y3namrupamus. Kelinnuanuk Ou3 0y KuiiMatr OMp KaTop MyaMMOJIapHH
[03ara 4YMKApUIIMHU Ba WIOXKUA Oopuya ymO0y KUWMATHU KaMpOK MIIUIATUII
KEepaKJIIUTUHU KYpHUO YTamus.

MabJaymMoTiap 6a3acu cxeMacu®

MasbnymoTiiap 0Oa3zacu xakujaa ram OopraHuga Ou3 OupuHYM HaBOatTIa
MabIyMOT/Iap 0a3acu cXeMacu Ba MablyMOTNap 0a3acu XoJlaTh YpTacuiaru
dbapkHU TYIIyHUIIUMHU3 Kepak. MabiiymoTiap 0azacu cxemacu Oy MabaymoTiIap
0a3acHM MAHTUKUM TalIKWJI STUIIJIaH, MabJIyMOTIap 0a3acu X0JIaTH 3ca OHUU
BaKTJard MabJIyMOTJIap TaCBUPHUAaH HOOpaT.

YMymaH onraHza MyHocabaTyiap cxemacu aTpulyTiap pyHxaTu Ba yhapra
MOC JOMEHJIapAaH wubOopaTaup. Mabaymotinap ©0a3zacu Xo0JIaTh  JIacTypiiaml
TWJUTAPUHUHT Yy3rapyBuujap KaWMaTtura Moc Tymaad. Bakrt yrumum Oumnan Oy
KUMaTiap y3rapyild MyMKHH. AKCHHYA, MabIIyMOTJIAp CXEMACH 3ca y3rapManu.

dept_name [ building | budget |

Biology Watson 90000
Comp. 5ci. | Taylor 100000
Elec. Eng. Taylor 85000
Finance Painter 120000
I listory Painter 50000
Music Packard S0000
Physics Watson FO000

1.8-pacm. MabaymorJiap
HenaptmenT (1.8- pacm) MmyHocabaTuHu Kypub unkamus. by myHocabat yuyH
MyHOca0ar cxemacu Kyiujaruya:
department (dept name, building, budget)
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Axamusar Oepcak dept name HHCTPYKTOp Ba JEMApTMEHT CXeMajapuiaa
UIITHPOK 3TMOKHa. By Kaltapunmm Oekopra smac. bup xun atpuOytiapHU
UIUIATUII alloXuAa MyHocabaTiap Vypracuaard KOPTSXKJIApHUA OYIWII Y4YyH
unuiaTwiaga. Mucon yuyH Owmsra Watson OuWHOCHAa WNUIOBYM — Oapua
WHCTPYKTOPJApHU TOMHWII Kepak OyncwH. bupuHumM HaBOaTma IenapTMEHT
MyHocabatura Kapaimus. by epman dept nameatpuOyTtuman Baron &3yBmu
KOPTEXKJIAPHU  TOMaMu3. TONWIraH MabiIyMoTMapra Kapa®d HMHCTPYKTOP
MyHocabatumarn  dept nameaTpyOWTra MOC  TYIIyBYHM  MabIyMOTJIApHU
TOMHUIIUMU3 MYMKHH. YHUBEPCHTET MHCONM OWIaH JaBOM  JTaMU3.
YHuBepcuteTnaru xap Oup Kypc OuMp Heya MapTa TaKIuM KWJIMHUIIA MYMKHH.
Cemectpnap opacuma €ku ceMecTep maituaa. busra ymly Xxap Oup TaKIUMHH
MyHoca0at opkanu udoganammmus kepak. Cxema Kyhujparuda Oyinaau:

section (course id, sec id, semester, year, building, room number,
time_slot id)

coursedd | secid | semester | vear | building | roomnumber | timeslotid
BIO-101 1 Summer | 2008 | Painter 514 B
BIO-301 1 bummer | 2010 | Painter ol4 A
C5-101 1 Fall 2009 | Packard 101 H
C5-101 1 spring 2010 | Packard 101 F
C5-190 1 Spring 2009 | Taylor 3128 E
C5-190 2 Spring 2009 | Taylor 3128 A
C5-315 I Spring | 2010 | Watson 120 D
(5319 1 Spring 2010 | Watson L0 B
C5-314 2 Spring 2010 | Taylor 3128 C
C5-347 1 Fall 2009 | Taylor 3128 A
EE-181 1 Spring 2009 | Taylor 3128 C
FIN-201 1 Spring | 2010 | Packard 101 B
HI5-351 1 Spring | 2010 | Painter 514 C
ML-199 1 Spring | 2010 | Packard 1m D
PHY-101 1 | Fall 2009 | Walson 100 A

1.9-pacm. MabiaymortJiap
HNuctpykTopaap Ba cuH(} Oynumiapu opacuaaru MyHocabaTHU aKC STTUPHIL
YUyH KyHuJaru MyHocadaT YpuHIIN:
teaches (ID, course_id, sec_id, semester, year)




D | courseid | secid ] semester [ wear ]

10101 CS5-101 1 Fall 2009
10101 CS5-315 1 Spring 2010
10101 S5-347 1 Fall 200
12121 FIMN=-201 1 Spring 2010
15151 MLI-199 1 Spring 2010
22222 PHY-101 1 Fall 2009
32343 HIS-351 1 Spring 2010
45565 C5-101 1 Spring 2010
45565 | CS-319 1 Spring 2010
76766 BIO-101 1 Summer 2009
TH760 BIC»-301 1 Summer 2010
835821 CS-190 1 Spring 2009
853521 C5-190 2 Spring 200
B3821 C5-319 2 Spring 2010
98345 EE-1581 1 Spring 2009

1.10-pacm. Mabaymotiaap

Kypunu6 TtypuOmuku pean yHUBEPCUTET MabilymoTiap Oazacuina OyHIaH
KYIIpOK MyHocabarmap Mmamxkyd. HOxkopumarn MyHocabaTiapra KymmM4a sHa
KyHuIara MyHoca0aTIapHy HIIJIaTaMK3:

* student (ID, name, dept _name, tot cred)

* advisor (s_id, i_id)

* takes (ID, course id, sec_id, semester, year, grade)

* classroom (building, room_number, capacity)

* time slot (time_slot_id, day, start time, end time)

Ka.mn.ﬂap10

bepunran myHocabaTiap ypracujard ajioKaJapHU KypHUIl HYJIUHU KYpHILI
no3uM. by arpulyTt KuiimMaTiapu opacuaaH IIyHAal sSroHa KuimaTr OViauim
KEpaKK{, Yy KOPTEXHUHT KuMMaTuHU Yy3uga udona stagu. Cymnep KaiauT Oy
MyHOcabatnaru siroHa (yHUKaa) KOPTeKHU aHMKJIOBYM Kuiimataup. Mucon yuyH
WHCTPYKTOp MyHOcabatuaaru ID arpubytu xap 6up koprexnan dapk xunaam. [y
cababmu ID cynep kanmut xuco6managu. Name atpuOyTH 3ca cynep Kanut Oyna
onmMaiau. YUyHKA name aTpyOUTH KUWMaTh OOIIKa OMp KOpTexaa XaMm OYJIHIIn
MYMKHH.

Mogaea cxemacn'!

MabnymoTnap 6a3acu cxemacu ,0MpiamMyd Ba MKKWJIAMYU KajduTiap OWiiaH
Oupranukaa Mojaen cxemacuaa udogananumu MyMkuH. 1.10-pacMaa yHUBepCcUTET
MabJIyMOTIap 0a3acu MOJEIM CXeMacHu KeITHpWIraH. Xap Oup >kaaBaj ajoxuaa
TYpTOypUakiapaa, YJIapHUHT HOMJIApU MIAKIHUHT IOKOPH KUCMUZQ, >KaJBal

% Sjlberschatz, Abraham. Database system concepts // 45 page
u Silberschatz, Abraham. Database system concepts // 46-47 pages



aTpuOyTiapyu 3ca LAk HMYUAAa KenTUpwirad. VKKuiIaMyu KalauT KypcaTKud

YU3MKJIap €pAamMuia UKKWIaM4d KaJuTiapJaH OupliaMud KajluTiap TOMOH
KYpCaTHJITaH.

student
C R -
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il vl
seclion — CON P
b cimrse i G " amrse_il | dighartinient i v
= | - Hiitle dept._mam i =
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1.11 — pacm. MabJiaymoTiaap MyHocadaTu.

Mucon Tapukacuaa wumaTaérraH MabiIyMoTiap 0a3acH  yHHBEPCUTET
xucobmanaau. 1.11 pacmma OepuiiraH peNSIIIUOH CXeMa OPKAIM KEHWHYaIUK
MIJIATAIUTaH MUACOJJIAPUMU3Ta KYJUIaiMu3.

classroomi{building, room_number, capacityy)

department(dept_name, building, budget)

course{course_id, Hitle, dept_name, credits)

instrictor{lD, name, deptotame, salary)

sechion({coursedd, seed, seyester, wear, building, room_mmber, Hmeslob_id)
teaches(ID, courseid, secid, semesker, year)

student{1D, name, depl_name, tobcred)

takes{1D, coursedd, secdd, semester, vear, grade)

advisor(s_ID, i_ID) o

timeslot(tinme_slot dd, day, stari_time, end_time)

preveqieoursed, preveq_d)

1.12-pacm. Mabaymotiap

Peasimuon cyposaap Tuam'’. Cyposnap Twinaa (oHJaTaHYBYH Kepakiid
MabIYMOTJIAPHU OJIUII YYYH MabJIyMOTJIap Oa3zacura cypoB ro0opanu. by Tummap
oJaTAa CTaHAAPT NACTypJallT WUIapuAaH OMp MOFoHa okKopuaa Typaau. Cypos
TWUTAp WKKU Typyxra TpoleaypaBHil Ba HOIpOIeIypaBuiliapra OYIHHAIN.
[IpouenypaBuit Twimapaa QoiganaHyBuUd HaTWXKa OJIMII YYYH MabIyMOTIIap
0azacura Mabiaym OuUp omepanusiap KeTMa-KETIUTHHU aMajira OIIMPUIINA KEepak.
HonpouenypaBuii Tuimapia 3ca Kepakid MablyMOTIApHU OJUII Y4yyH Oy
MabJyMOTJIapra Tabpud Oepuim Kkepak oymaau.
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Penssumononepamusiaap. Kynunua doiinananunaauran onepauusiapiaH
oupu Oy Mabiaym Oup maptra acocad (salary> 85000) mMabiym OHUp KOPTEKHHU
aJBaJlaH TaHJall (MHCTPYKTOP). SIHTM xocui OYiran aasai Oy >kajiBajl OCTU
KaJTBATUIUP (MHCTPYKTOD).

ID | name | dept_name salary
12121 | Wu Finance 90000
22222 | Einstein | Physics 95000
33456 | Gold Physics 87000

| 83821 | Brandt Comp. Sci. | 92000

1.13-pacm. Mabaymotiap
Mucon yuyH rokopujaard sxaaBaapaan ‘‘salary” 85000 karra Oynran
KOPTEXJIApHU TaHJAWAUTraH OYJcak, SSHTH *aJBaj xocus OVianu. SlHa 6up Oorika
Kyl MIUIATWIAIWraH omepauusuiapaad Owpu Oy KaJBalJard yCTyHJIApHU
TaHjanup. by omnepainus HaTWwKacu TaHJIaHTaH aTpuOyTiap TaIlKWI TOMNTaH
*ajaBan xocun Oynanu. Mucon yuyn UHctpykTop kanBanunan “ID” Ba “salary”
aTpuOyTUHM TaHnaiiaura 6yncak 1.14-pacmaaru skaaBai xocui Oyiagu.

| 1D salary
10101 | a>000
12121 Q0000
15151 | 40000
22222 | 95000
32343 | 60000
33456 | &§7000
45565 | 7000
58583 | 62000
76543 | 80000
76766 | 72000
83821 | 92000
98345 | 80000

1.14-pacm. Mabaymotiap

JOIN omepanusick WKKMA >KajgBajdHu Kywmmmra &paam Oepagu. SbHu
XKaJBaJlJard KOPTeKJIapHU OUTTa KopTexra Kymanu. 1.15-pacmaa Ba aenapTMeHT
KaJBAJUTAPUHUH TKYIIWIMIIAAH TAIKWAJI TONTAH KaJBaJl KEITUPWITaH. YMyMaH
onranga, JOIN omepaunuscu UWKKATA >KaJBajl KOPTEKUJArd MOC KeIraH
KUiiMatiaapu oup xuj Oyirad arpyOTiIapHu KYIIaiau.

Cartesian product omepanusicuga 3ca JOIN onepanuscura HucOaTaH HKKU
MOC KeJMaraH KuiMaTJIapHUM XaM Kymuim UMKOHMHM Oepanu. FOxopuaa
aTWITaHWJEK, CYpOB HaTWXajJlapyu acocujaa OWU3 onepauusjJapHd amalra
OLIUPUIITUMHU3 MyMKUH. Mucon yuyH, Ousra HHCTpYKTOp >kaaBanuaad 85000 nan



Kyl Maomn osanuraH Ba “ID” Ba “‘salary” aTpuOyTiapHM YHUKApWII Macajlacu
Kymiran OyincuH. by #epma Ou3 OupuHum HaBOarra 85000 maH Kym Maorn
oJIaJIUTaHIap KOPTEKUHU TaHIa0 onuimmuMu3 kepak. by cypoB Hatukacugan kenuo
yuKkKaH xoima “ID” Ba “salary” artpuOyTiapuHu TaHlaiMui3. YOy cypoB
HaTwxkacu 1.15-pacmzaa keaTupuiras.

m salary [

| 12121 | 90000
22222 | 95000
33456 | 87000
83821 | 92000

1.15-pacm. Mabaymotiap

bab3uaa cypoB HaTWXKacu KaWTapwiiaJuraH KOPTEXJIapAaH TAIlIKWJI TOMHILN
MyMKHH. MHCON Y4YyH HHCTPYKTOpP JKaJBalMIaH “‘dept name” aTpuOyTUHU
TaHJacak, cypoB Hatmxkacu “Comp. Sci.” KUAMAaTid KOPTEKHU y4 MapoTada
TaKpOpJIAraHUHU KypamMu3. bab3u perssuuoHTHILIAP MaTEMaTUK KOPTEK
aTamacura SKMHEHJAIIraH XOJJa KaWTapuiaJuraH KOpTeXJIaHu Oup maporada
ubponanaiinu. bab3um penduMoH TWIAp CYpPOB acocuja OJMHraH Karrta
MabJIyMOTIap OpacuiaH KalTapuwiraH KOPTEXJIapHU YUYUpMalau YyHKU Oy
KOPTEXJIAPHU YUYUPHUII YUYH KYIT pecypc Tajnad eTHIMILIUHUA XUcoOra oJiral XoJija.
AnbaTTa BakT YTUIIM OWiaH MabiyMmoOTiap Oa3zaculiard MabiIymMOTIap Y3rapuilu
MyMmKdH. JKanBanm sHru €3yBinap OWIaH SHTWJIAHUIIM, MaBXyd €E3yBiap
YUMPUIUIIN KU MABXKyJl €3yBJIap y3rapTUPUIMIIA MyMKHH.

Pensinuon anaregpa’

Pensitimon anreOpa kymumi, aiupuin €Ku  Kymadtupuimn kabu ojaTuit
anreOpavk OomepanusylapHA  TYIUIamjap yCTHAAa aMajra OIIMPUIl HMKOHUHU
oepanu. Connap ycTuaa anredpavk omnepanusiiap Oup Ba yHAaH OPTUK COHJIApHU
KaOysm KuiauO COH KUHMAaTWHU KalTapaau, pelsnuoH anreOpa Oup E€xku yHIaH
OpPTHUK TYTUIaMJIApHU KaOyi Kb sroHa TYTIJIaMHU Kaltapaau. Pensmmon anredpa
9yKyppoK 6 000ma kxypcarwiaran. Kyitmpga Oup Hewa omepanusuiap KeaTUPHO

YTUITaH.

Cumeon(Homu) Hwinamunuwu
Y Gsalary285000 (HHCprKTOp)
(selectrion) IIpenvkaTHU KaHOATIIAHTUPYBYM CATPJIAPHU KanTapaau
IT l-IID,salary (HHCprKTOp)
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(Projection) Kanpanman Oepwiran cypoBra HucOaTaH y3ura xoc

KaJBaJl yuKapuil. YUKyBYHM KaJlBaJIJlaH TaKpOpJIaHAIUTaH
KOpTEeXJap Yuupuiaaau

(Natural join) KupuTtunran mkkuTa >kaJBaijiaH Oup-Oupura Moc Kejrad

[l MHCTpYKTOP> department

anI/I6YTJ'IapHI/IHF KHﬁMaTHapHﬂaH TalllIKKWJI TOIITaH KaJdBaJl

X

(Cartesian product) | Kupuruiiran uKkkuTa ajaBajigaH OMp-OMpura Moc KelraH

MHCTpYKTOp X department

Ba KelMaraH aTrpuOyTIApHUHT KHHUMaTIapuaaH TaIlKHI
TOITaH >KaJaBall

(Union) WKkWTa KHPpUTHITAH KaJBAJTHNA Ky IIIHIII

Hname (HHCprKTOp) U Hname (CTYAeHT)

AN DN B~ W

(o <IN

Ha3zopar caBoJsiapu

. MabnymoTinap 06a3acuHu OomKapyB TH3UMH OujiaH wunuiamga SQL

TUJIMHUHT POJIM XaKuJa TyluryH4a 6epuHr?

. SQL tunuHuHT acocuii Bazudacu HUManapaan ubopat?

. SQL tunu MB na 6omkapuin Ba3udacuuu daxxapaagumu’?

. SQL tunu 6apua MBBT napuaa nmmatunaaumu?

. SQL Tunm Ba yHUHT SpaTUIUII TAPUXH XaKUIa TyIIyH4Ya OCpUHT.

. SQL tunmmaunr ctangaptiapu Ba MBBT Bepcusinapu auanektiapy xakuaa

TylIyH4Ya OCpUHT.

. SQL HM HILTalI cXeMacu XaKua TyLIIyH4a OEpUHT.
. SQL TunuHUHT KaHjaai (yHKIMOHAT UMKOHUSATIAPH MABXKY/I.
. SQL tunum 6axxapagurad QyHKIUsIApH.

AnaOuétiiap Ba MHTEpPHET caiTJiap

Silberschatz, Abraham.Database system concepts / Abraham Silberschatz.
6th ed.p. cm. 2011. ISBN 978-0-07-352332-3, chapter 1-2, page 57-112.
N.Walsh et  al.“XQuery 1.0 and XPath 2.0 Data
Model”.http://www.w3.org/TR/xpath-datamodel.  currently a W3C
Recommendation(2007).

SQL/XML.“ISO/IEC 9075-14:2003, Information Technology:Database
languages: SQL.Part 14: XML-Related Specifications
(SQL/XML)(2004)

J. Han and M. Kamber,Data Mining: Concepts and Techniques, Morgan
Kaufmann (2000).

www.natlib.uz.

WWW.ziyonet.uz.



2 - maB3y: SQL cyposaap tuiu (2 coar)
Pexa:

2.1.  SQL Tunu kupwul.

2.2.  Kym connu *kaaBajiap ycTujia CypoBiap amalira OMUPHIIL.
2.3. MabiiyMOTJIapHM capaJalll.

2.4. bupnamTupuin QyHKIHSIAPH.

Tassnu ubopanap: select, insert, delete, update, and, or, not, if, case,
natural join, union amanu, string amanu, having cysu.

2.1. SQL Tusm kupunn'?

X03HUpru KyHJa OJyHENA THKOPHUIM €KH SKCIEPUMEHTAN MabIIyMOTJIap OMOOpH
cypoB Tuiuiapu MaBxkyd. by Oynumaa , mryHuHraek 4- Ba 5 - Oynumaa xam, dSHT
KeHT KYyJutaHwiaaurad cypoB Twiau — SQL kypubd unkunagu. [N'apun SQL TuamHu
“cypoBnap T’ neb alTWiIraH Oyiaca Xam, y MabiymMoTiiap oMOOpH CYpPOBHUJIAH
Kypa KyNpoK WIUIADHH amajira OLIMPUIIM MYMKHH. MHCON y4yH, Yy
MabIYMOTJIAPHUHT  TY3WJIWIIMHU  aHUKJIAWIWM, MabiIymMoTiap omOopuaaru
MabJIYMOTJIAPHU Y3rapTUPaIu, XaBPCU3IUK YEKIIAIUIAPUHU YpHATA N,

SQL cypoBmap TwiM Xakujaa KHUCKada MabiaymoT. 1970 #wsutapHUHT
oouutapuga IBM konanuscu, mactnabku Homu Sequel Oynran, SQL HHMHT
nactiabku  KypuHuimuHM System R joiimxacuHuHr Oup Kucmu cudaruaa
puBoxantupa oouuiaau. lynnan 6epu SQL TN pUBOXKIAHTUPUO KETMHMOK/IA
Ba yHuHT HomMH SQL(Structured Query Language - Ctpykrypananran Cypoiap
Tunmu)ra y3rapran. Kynruna gactypuit tabMuHOTIAp, Xo3upaa, SQL TunuHH
unuiaragu. SQL, nry6xacus, craHgapT OOFIaHUIILIA MablyMOTIap OMOOpU THIIU
KaOu TaITKWJI TOTITaH.

1986-iiunga Amepuxa Mumuii Ctanpaptiap Uactutytu(American National
Standards Institute - ANSI) Ba Xankapo Crangaptiam Tamxkunotu(International
Organization for Standardization - ISO) SQL-86 ne6 HommanyBuum  SQL
cranmaptuad  4om Otad. Kevmnuamuk ANSI  1989-itmnga  SQL, SQL-89
CTaHAapTIapUHA KeHranTupub von >tau. CTaHgapTHUHT KeHuHT KypuHumm SQL-
92 o6ynmu. Ulyngan cyur xerma-ker SQL:1999, SQL:2003, SQL:2006
cTtangap™iapu Ba cynruaa 3ca SQL:2008 cranmapTu YuKapHuiIy.

SQL Tunu 6up KaHua KucMJiapAaH TalllKWJI TONTaH:

Masbnymotnap-taspuduam Tunu(Data-defeniton language — DDL). SQL
DDL cxemanap xaaBajulapvHU YPHATUIIHM, KAJBaJJIAPHU YUYUPHUIIHU Ba CXeMma
YKaJBAJUTAPUHU Y3rapTUPUIIHU TAbMUHIIAN]IN.
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MasbnymoTnapuu Kaita wmmiam Tuiau(Data-manipulation language — DML).
SQL DML mabiaymotiaap oMOOpHIaH MabIyMOTIApHU YaKUPHUIIIHHU, MabIyMOTIIap
oMOOpHUra MablyMOT KUPHUTHIL, YJIAPHU YUUPHUIL Ba MAbIyMOTIAPHU Y3rapTUPHUII
Kabu amasutapHu Oakapajy.

Ymymuiinuk(integrity). SQL DDL KAIAT MAlJOHUHU YpHATYBUYU
OyWpyKJapHU ¥3 Wuura ojiagud. Y KajauT MaWJOHUHUM MAaHTHUKUWA TY3WIHIIUHU
Oy3yBUM SIHTWJIaHUIIAPTa Wy Kyimaiam.

Kypunumau anuknam(view definition). SQL DDL kypunumi(view)napHu
aHUKJIOBYM OYHPYKJIApHU ¥3 UUHUTa OJIA]IH.

Tpanzakcusitapau OoLIKapuII (Transaction control). SQL
TpaH3aKCUSUIADHUHT OOUUTAHWINKA Ba TYTalllMHA aHUKIOBYM OyHpYyKJIapHU Y3
WYUTa OJIA]IH.

Varapmac SQL Ba guaamuk SQL(Embedded SQL and dynamic SQL).
§’3rapMac Ba nuHamuk SQL kangait kumb SQL 6aénotnapu C, C++ Ba Jawa kabu
YMYMHI Makca/uld JAacTypjiall THUIAPUCU3  YPHATWIMIIN MYMKUHJIMTUHA
KypcaTaau.

Astopuzanusi(Authorization). SQL DDL XKaJBaJyiap Ba
KYpuUHUII(View)JapJlaH  dpKUH doimananum  XyKyKUHU OeNTHI0BYN
OyUpYKJIApUHU Y3 UUUTA OJIa/IN.

by oOymumpga Ou3z SQLuunr acocuii DML Ba DDLnapuu Tekmmpumn
xycycusatnapuau kypub umkamus. bynma SQL-92 SQL cranmaptugaH keWuH
UIUTATUIINO KeTMHAETTaH MyXUM KUCMJIAp XaKH/1a ranupuiiaiy.

4 - bymumpma 6wz (a) Typiu xwi  uboAANapHU  OWPIAIITHUPHIILIL,
(0)xypunumi(view)nap, (c¢) TpaH3zakcusiap, (1) SXIUTIHKIApHA deknaml, (3)
TU3UMJIApHU €3uml KabwiapHu kypuO uukuim opkanmu SQL cypoBmap THiIMHU
TYJIapoOK KamMpald OJIUIITa XapKaT KUJIaMu3.

S-bymumpaa sca SQL trimmHuHr SQL:1999 Ba yHaaH KeHHUHT Bepcusiapuaa
TaKAUM KWwiMHrad (a) gactypnam tuiuaan SQL ra ytuimra pyxcatr OepyBun
mexanm3miap, (0) SQL ¢ynkcus Ba mnpouenypanapu, (c) Tpurrepiap, ()
PEKYPCHUB CYpOBIap Ba (3) MABIYMOTIAPHU TaXJIHJI KWJIHII Ty3UJIMaJapuHu Kypro
YUKUO, SHASAM KYIPOK XYCYCHUSTIAPUHU YpraHaMH3.

SQL masnymotiapuu taspudumam(SQL Data defenition).

MabiaymoTinap omOopuaaru sxkaaBauiapHu Tabpuduiam THzumaa DDL
(MaBIyMOTIApHU Tabpudaall THUIM) BOCHUTAaCH OpKAJIW OelrujaHraH OYiIuIim
kepak. SQL DDL ¢akar xaaBamnapHu TabpudiIalIMruHa sSMac, sHa
KyHUJarujiapHu y3 WYUra oJiraH XoJijia Xap Oup ’kaJaBajl XaKuJard MabJIyMOTHH
TaBcu(amra XxaM HUMKOH Oepaju:

- Xap 6up >kaIBaTHUHT CXEMAaCHHHU.




- Kuiimat Typnapu xap 6up atpulyT OusiaH OMpIalITHPUIUIINHU.
- Kanut MaitgoHu(yMyMUIIMKHY YEKITalll))HU.
Xap Oup xkajBajd ydyH MaBxKyJ OViran kypcaTkud (MHJIEKC) JIapHH
VPHATHUILIHHU.
- Xap Oup xaaBasl yayH XaBQCU3IIMK Ba aBTOPU3AIHS aXOOpOTHHHU.
- Xap Oup >kaiBaTHUHT (PU3HUK CAKTAHUII TY3WIUIIUHA JUCKAA CAKJIAIIHH.

Acocmii maiigon Tumiapu". SQL cramjgapTMiaa TypiaM XWIIArd THIUIAp
WLUIaTUIAN:
- char(n): ¢oiigananyBun TOMOHUAAH YpHATWITAH H y3rapmac y3yHJIUKIaru

OeNrwiv KaTop. YHHUHT YpHUTA TYIUK KYPUHUIIMU - character MIUIATUIMIIN XaM
MYMKHH.

- varchar(n): ¢o¥nananyBud TOMOHUJAH YpHATWITaH MaKCUMasl y3yHJIUTH N
Ta OyJaraH MaWAOH y3yHJMKIArd Oenrwid Katop. by MalJOHHMHT TYIHMK
kypuHum character varying.

- int:byTyH coH(ymOy THUI y3yHJIWTH Mallla TOMOHHMJAH YpHaTwiagu). TYIuK
KYpPUHUIIHN Integer.

- smallint: kuuuk ymyamiu OyTyH COH.

- numeric(p, d): ¥y3rapmac HyKTaJIi COHJapHU Oepullia nuuiatuiagu. by epaa
p - pakamiap(mycOat umiopanu) Ba d - YHT TOMOHJaH COHHUHT OYTyH KHCMHTa
OepuityBUM XoHanap coHu. Macanan numeric(3, 1) 44.5; . Bynaa numeric(3, 1) ra
444.5 éxu 0.32 kabu connapHu 6epud Oynmanu.

‘real, double precision: KYy3FrabIyBuUM HyKTaJd Ba Ky(T-auerapaiu
KY3FalyB4aH HyKTajau coHnap. Uerapanapu MammHa TOMOHUIAH Oepriian.

- float(n): KyFramyB4aH HyKTaJIM KyJla KHYUK T XOHAJIHA COH .

Xap 6up Tun null 166 HOMIaHYBUYM MaxCyc KUHMATHU XaM V3 WUYUTa OJIHIIN
MYMKHH.

char mabmymoTnap TMOM y3rapMmac y3yHJIUKIM KaTopHU Oepaau. Mucon
yuyH char (10) Tumiam maigoHHu MaiinoH A ae0 xucobnacak. Arap O6uz Oy
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Maijgonra “ Avi 7 karopuHu Oepcak, 10 Ta Oenru Kuivil y4yH sHa 7 Ta
opanuk(mpo0esn) aBTOMaTUK KOMITIOTEp TOMOHUJAH Kymuiaau. Takkocaaliuran
oyncaxk, varchar (10) Turim b maiinonra “ Avi ” KaTOpHHH CaKJIaMOK4H OYIIcak,
yHIa Oy MailoHTa Xe4 KaHaai opaiuk(TpoOen) KymuamMaciaaH cakjiaHaau. Arap
char tunmparn Oy wuWKKala MaillIOHHM COJMIITHpPAAUTaH OYicak, yJapHHHT
y3YHJIIMKIapu Oup Xuil OYIMIIA y4yH COJUINTHPHINIAH OJIUH KYIIMMYa
npoberiap aBTOMATUK KYIITHIAIU Ba KEHUH COMUIITUPUIIA/IH.

Char Tunm Ba varchar TUNMHU COJMINTUPUIN TaAWTUAA 3Ca, YJIAPHUHT

Y3YHIUKIAPpUHN TCHITIAIITHPHUIN YUYYH COJIHUIUTHPHUINAAH OJJAHUH varchar THIIXOarnu
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Mal0HTa KylmuM4a mpodesuiap Kymminaau. JIeKknH mryHra Kapamai, COTUIITHPII
naituga 0y amMayuIapHUHT Oa)XapUJIMIIN MabIyMOTiIap OMOOPU TU3UMUTA OOFIIHK.
Hatmwxka cudarunga sca, A Ba b maliormapuna 6up xmi “ Avi ” KaTopH cakjaHca
xaM, comumrupuiia A=B false kuliMatnau Kaiitapumu mymkuH. [IIyHUHT yayH
XaM IOKOpHUJIard MyaMMOHH 4eTad YTUIN ydyH Yap TUIH YPHUTA varchar Tunuaan
doiinananran SXIIu.

bynnan tamkapu SQL nma sHa Unicode OGenrunmapuman doigananrad xoJiaa
TypaU XWI TWIJATH MabJIyMOTJIAPHU CaKJIOBYM hvarchar TWIM XaM HIIIaTHIIAIN.
AMMo Oapubup Xam, KynruHa wmabiaymoTiap ombopiapu Unicode(UTF -8
KYpUHUIIMAArK) Oenrumiapuiu varchar TUN#aa cakJjiai UMKOHUSATUTA JTa.

Acocmii cxema Tappudu'®. SQLna xamBanHu spatmmma create table
Oyiipyrunan Qoingananamus. Kyitugarn Oyiipyk Mabiaymotiap ombopuia
XOIUMJTAp HOMJTH YKa/IBTHH SIPATaIH:

create table xooumnap

(ucm varchar(20),
xonacu varchar(135),

maowiu numeric(8,2),
primary key (ucm));

FOxopuna sipaTwiiras aaBaiia 3 Ta MaiiIoH MaBXy/1 Ba yjiap Kyluaaruiap:

uCcM - Makcuman Oenruniap coru 20 Ta 6ynrad OeNTHIn KaTop MaiIoHU, XOHA
- MakcuMmais Oenrusiap conu 15 ta Oynran Oenrwiv KaTop MalJOHUW Ba MAoIlH -
YMYMHI XOHaJlapy COHM 8§ Ta, YJIAPHUHT 2 Tach COHHUHI OyTyH KUCMHUHHU
udoanam ydyH KeTraH coH OynraH OyTyH KuiiMatiu coH Mainonu. [y Ounan
Oupra create table Oylipyfu HUYMKAArd yMYMHIUIMKHU 4YeKJalml OYWpyFU HCM
MalJIOHU XOJUMJIap >KaJBaliuja acOCHM KaluT CY3(KaJIUT MaiJIOH) SKaHJIUTHHH
KYpCaTsIITH.

Create table OylpyFUHUHT YMyMUN KYPUHUIIN Kyiuaarnya:

create table r

(Al DI,
A2 D2
An Dn,

<kalit maydonil>,
< kalit maydoni n>);

by epna r - xaaBanm HOMH, Xap Oup Ai — r JKaJBaJIHUHT CXEMacH WYUJaru
Man0H HOMH, D1 — A1 MaliIOHHUT THIIHU.
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SQL Typau xunpara kanut Maiaonnapaan Qoigananumu mymkuH. Kyitnaa
yIapHUHT (akat Oup HeYTACUHM KYypHO YHKaAMU3:

primary key (Ajl, Aj2, ... , Ajm): primary key Ajl, Aj2, ... , Ajm nap
JKaJBaJl YUYyH aCOCHUU KaJuT CY3 3KaHJIWTMHU Owigupanau. Primary ket maiiioH
KaiiMaTiaapu Xed KkadoH null OynMaciuruHu Ba TakpopiaHmac —OYnmuim
JO3UMIIUTUHHA TabMUHIIAHIH.

foreign key(Akl, Ak2, ... , Akn) references s: By xkamut wMaiimoHu
xkaasanmgaru xap Oup mabmymotHmHr Akl, Ak2, ... , Akn wmaiimonmapuHHMHT
KUMMaTH S >KaJBAJHUHT 0ab3d MAbIyMOT MAaWIOHJIAPUHUHT KUWMATIapu KaJuT
MalJJOHJIApUHUHT KUMMaTHra MOC KEJIUIIM KEepakJIUuruHu Ownaupaau. by kamut
MalI0H >KaJ[BaJTHU OOIIKA »KajBajuiap OuiiaH OoFjaliia Xu3Mat KUjiaju.

not null: ymly kanuT MaiiioHn y3u YpHATUATaH MAaWJOH KUMaTUHUHT null
KUMAT OJUIIA MyMKWH dMACIUTHHA OMIITUPAIH.

SQL kanuT MalJOHHUHI MAaHTUKUI Ty3WJIUIIMHU Oy3yBUM Xap KaHJal
SHTUJIaHUIIra Myn Kyiimaiian. Mucoi yuyH, *aJBaJHUHT primary-key MaiioHura
MabJIYMOT KUPUTUII KUcMUTa null KHAMATIu MabaIyMOT KUPUTHIICA EKU MaBXY]]
MabIyMoT null kuiiMaTiaucu OuiaH y3raptupuica Ba €ku  primary-key
MalJJOHHUHT MabJIyMOT KUPUTHUII KUCMUTA KUPUTUIITAH KUMUMAT TIy >KaIBAJIHUHT
OOIlIKa MalJOHUTa KUPUTHUITaH KuiMar OwiaH Oup xun OYynca, SQL xaTtonmuk
XaKuJa MabIyMOT YUKApUO, SHTHIIAITHE OEKOP KHJIAIH.

MabnymoTiap omMO0puaa sipaTWIraH SHrU kaaBan Oym Oynaau. bu3z insert
Oyiipyru €pmamua KaaBajira MabIyMOTIap KUPUTHIIMMHU3 MYMKHH. MacaiaH,
ou3 kaaBayra Owojyorust OyimuMuna unutoB4r Maomu 66 000 $ Oynran Smith
ucMiau  ykutyBurHM 10211 pakamu OwiaH KUPUTMOKYMMH3. ByHUHT yuyH
Kyvujarnya €3aMmus:

insert into instructor
values(10211, ‘Smith’, "Biology ,66000),

Kanpanmaru wmabiymMoTiap kartopuHu delete Oyiipyru OwnaH  yuupuO
TalUTAIIMMHA3 MyMKHH.

delete from student;

by Oyiipyk CTymeHT >kanBaivjaH Oapya MalJOHJApHU YdUpUO TalUTaiIu.
Su’qnpnm OyHpYFUHUHT OOIIKa KYPUHUIILIAPY VIUPUITAH MAWIOHIAPHA aHUKJIAIT
MMKOHUHU Oepaiu.

SQL mMabaymoTiiap oMOOpHIaH >KaJBJIHK OJMO TallIall Y4yH ApPOI Tadie
Oyiipyru wunuiatwiaau. drop table Oylpyru mabiaymotriap omMOopuaaH oJiuO
TalUTAHTaH >KAJBAJIHUHT Oapya MabJIyMOTJIApUHU Y4yupuO Taluiaiiau, aMMmo
KaJBAHUHT Y31 MabJIyMOTIap oMO0OpUIa CakIaHuO KOJIau.

drop table r;



OyipyFu

delete from r;

OyHpyFuIaH Kypa Ky€WIHPOK.

Oxupru OyHpyK T >KaJBaJIHM cakjiaad KoJaau, amMMo YHJaru Oapya
MaloHIapHu YuupuO Tanutaiau. bynman ongunrn OyHpyk aca HadakaTt r
KaJBAIHUHT MaWIOHJIApUHU OajKu T JKaJBaJHUHI CXEMACHUHH XaM Y4upuo
TalUIANIN.

Mapxyn kaaBaiara MaimoH — Kymmumga  alter  table  Oylipyruman
doitnananunaan. byHna skajnBanra SHMM  KAPUTWITaH MaWJOHHMHT Oapya
Maiiionnapu null kufimMatu OunaH TYaAupuO YukKwiIaau. alter table OyipyFruHUHT
YMYMHI KYpUHUIIN KyWuaruya:

alter table r add A D;

by epma r - MaBXKyqI KaaBajl HOMH, A - SHTW KyIIWJIraH MaugoH HOMH,D -
MalIOHHHUHT THIIH.

KanBanmaru wmaiijoHiapHu Kyvugaru OyHpyK €paaMmuia oiau0d Taluiail
MYMKHH:

alter table r drop A;

by epaa r - MaBxya *aJBAJIHUHT HOMH, Ba A- >KaJBajJard MaiJlOH HOMHU.
[Mapum kynruHa mMabayMoTiap 0a3acu TU3UMIIApHUIA >KaJBAJHU OYTyHJIal 0O
TalUlalll UMKOHUATH Oyiicajna, yiap MalJIOHJIApHUM OJIMO TalIallHU amaira

OLIMpPMaNau.
create table department'’
(dept_name varchar(20),
building varchar(15),
budget numeric(12, 2),

primary key(dept name) );

create table course

( course id varchar(7),
title varchar(50),
dept name varchar(20),
credits numeric(2, 0),

primary key (course_id),
foreign key (dept name) references department );

create table instructor
(ID varchar(5),
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name varchar(20) not null,

dept name varchar(20),

salary numeric(8, 2),

primary key(ID),

foreign key (dept_name) references department );

create table section

( course id varchar(8),
sec_1d varchar(8),
semester varchar(6),
year numeric(4, 0),
building varchar(15),
room_number varchar(7),
time_slot id varchar(4),

primary key (course 1id, sec id, semester, year),
foreign key (course_id) references course );

create table teaches

(ID varchar(5),
course id varchar(8),
sec 1d varcahr(8),

semester  varchar(6),
year numeric(4, 0),
primary key (ID, course _id, sec_id, semester, year),
foreign key(course id, sec id, semester, year) references section,
foreign key(ID) references instructor );
VYHuBepcurer MabIyMoTiaap oMOOpuHUHT SQL MabiiyMOT Tabpudian KucMu

SQL cypopaapuunur acocuii tysmammm.'® SQL cypoBmapHMHT acocHit
Ty3WIMIIM yuyTa cy3nan ubopat: select, from va where. burra sxanBangaru
CYpOBJap IOKOpHIa spaTraH YHHUBEPCUTET MablymMOTIap oMOOpHUMHU3JIaH Oapua
VKATYBUMJIAp HOMUHU KYpMOKYMMU3. byHaa Kyitnaaru OydpykHu €3aMus:

select * from instructor

Arap YKUTyBUWIap OpacujaH OUpOp hame HUCMIU YKUTYBUMHU TOIMOKYH

oyncak, Kyiunaru Oyipykaan (oigananamMus:
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select name from instructor

Name
Homup
Kapum
Maxmyn
Xamaam
[Toxnma

”select name from instructor” OyHpyFUHUHT HAaTHXKACH

Opatna, xaJaBajl MOJCIMHUHT MaTEeMaTUK Tabpuduaa, skajapai - Oy Tyriam
ne6 xucoOmanamu. lllynnmaii skaH, OMp XuJ KaTopiap >KajaBajja Xed KadyoH
KypuHMarad Oymapau. Amanué€rna 3ca, TakpopiiaHuO KemyBUM(OUp XWIl KUIIUO
KUPUTUIITAH) MabIyMOTaap BakT capuuu O6aprapad kunaau. Llynunr yuayn, SQL
*azaBanjaa, ury ounan Oupra SQL mdogacMHUHT HaTHXKACUAA XaM TaKpOPJIAHYBYU
MabIyMOTJIAPHUHT HUIUTATHIMIIUTa pyxcar oepaau. ynaaii sxan, SQL instructor
JKaJBajduaa KYpUHAAUTaH Xap Oup Karop ydyyH OuTTa OYIMM HOMH PYWXaTUHU
Ty3a/u.

bus arap TakpopiaHyBuUM MabIyMOTJIapHH OJHO TalUIaMOK4Md OYJcak,
TaKpOpJIaHyBYU MabJIyMOTIapHU MaxOypuit Oaprapad Kuauin xoJsariapuia select
KAJIUT cy3ujaH KeluH distinct KaJUT CY3WHM KUpUTaMHU3 Ba IOKOpuaa €E3raH
OyHpYyFMMHU3HU Kyluaarura y3rapTupamMus:

select distinct dept name from instructor;

By cypoBnan keimH 4MKyBYM HaTHKana xap Oup OymumM HOMH (dakaT Oup
MapTa YUKaIu.

Kanpangaru MabIyMOTIaApHH TaKpOpJIaHyBUMIapu OMIaH KYpMOKYM OYicak
all xanmuT cy3uman QoiinanaHamMus:

select all dept name from instructor;

Bynaa TakpopiaHyBUM MabIyMOTJIApHU OJIATUH XOJ[a cakjaHMaryHh4a ajl
KT cy3unad  (QoiipananuaMaiinn. HamyHa cypoBumMu3da  HaTWXKajaaru
TaKpoOpJIaHUIUTApHU OapTapad  KWIMIMHU CaKjIall y49yH KadoH 3apyp Oyica
distinct kanuT cy3uman ¢oinananamus. select KauT cy3u MaiioH KaTopiaapu EKu
KOHCTaHTajap ycTuaa aman OaxapyBum +, - , * Ba / kabu apudmernx
OomepaTopyjiapHd XaM MUUIATUINM MYMKWH. Macaman, Kyuugaru CYpOBHH
KYpaluk:

select ID, name, dept name, salary * 1.1

from instructor;

by cypoB HaTmxkacuaa instructor >xajBajduaard MalIoOH KUMMaTIapujaH

dakar salary MaiiioHUHUHT KuiiMaTiapu OunaH Gapk KUIyBUM KUHMATIIN jKaBal



KuiMaTiiapu 4ukand. byHIa HaTwkaBWil KaaBan KaWMartuaard salaryHWHT
KuitMatiapu sckucunan 10%ra xkyn 6ynu6 uyukaau. YyHKH HOKOpUIArd cypoBja
salaryHuHr kuiiMatuaM 1.1 ra KynanTupaukK.

where kamut cy3u from KaJuT CY3M TOMOHUJAH YAKUPUIYBYH KAJIBATHUHT
OepunraH KAaTOPWHW HaTwka cudaTuiga YUKApUIl UMKOHWHHM Oepamu. dapas
kwaimuk “Uudopmatuka bynmumuna unmosun, maomu 700000 nan xyn  Oynran
Oapya YKUTYyBUHJIApHU YUKapcuH . By cypoB OyiipyFu Kyiinaaruya:

select name

from instructor

where dept name = “Informatika” and salary>700000;

SQL nma where kamut cy3u OwiaH Oupraiukaa MaHTUKUM and, or Ba not
OOFJIOBUYMWJIAPUHM XaM UIUIATUII MyMKUH. MaHTUKUN OOFJIOBYMIApHU KyHu1arnya
xaM udoanam MyMKUH:

<, <=,>>==pa <>

2.2. Kyn coHJm kaBajljiap ycTH/1a CYPoOBJIap aMaJira OIupuil
[y maiftraya Ou3 OWTTa kKaJBaj yCTHUJIa amalira OUIUPHWITaH CYPOBIIAPHU

kypub yukauk. CypoBnap KynuH4a OUp HedTa jkaJBauilap MabIyMOTJIapy OUiIaH
unuiamga kepak oynagu. ®apaz kwrainmuk “bynuM Homapu Ba OMHO HOMIJIAPH
Oyiinya Oapuya YKUTYBUMJAPHUHI MCMJIAPUHU aBBAJITH XOJaTHIa KaWTapailiuk’.
instructor >kajBaau cxemacura Kapao, ou3z 6yium HomuHu dept name maloHUIaAH
OJIMIIMMU3HKU OujiaMu3, JIeKMH byiuM OMHOCHM HOMM JENapTMEHT KaJBaJIUHUHT
Oyunauar wmaigonuna Oepunran. CypoBra xaBo0 Oepuin ydyH instructor
XKaJBalugaru xap Oup KaTtop  JIeNT name KuUHMaTH instructor KaTOPUHUHT
dept name KuiiMaTura COJMIITHUPWIAJUIAH JIEIAPTMEHT >KaJBaJIMHUHT KaTOPH
OuJIaH COJMMILTUPUIIUIIN KEepak.

FOxopunarun cyposra SQLna >xaBoO Oepuin yuyH, 6u3 from kamur cys3m
OwiaH Mypo’KaaT KWJIMHUIIM Kepak OyJraH »aJBajuiap pyMXxaTWHU Ty3amMu3 Ba
where kanuT cy3u OuaH COMUIITUPAMMUS:

select name, instructor.dpt name, building

from instructor, department

where instructor.dept name = department.dept name;

XammMmara MabiayMku, SQL cypoBrapu yu xun Typaaru - select, from Ba where
KaOu KanmuT cy3naH ubopar. Xap OuMp KaduT CY3HMHI Kyiuaaruya Baszudacu
MaBXKY/:

“Select kamut cy3u CYpPOBHUHI HaTWkacu cudaruga MalJOHHUHT
MabJIyMOTJIApU PYHXaTUHU Ty3uIla (Poii1amaHuiaIm.

- From xanuT cy3u xaaBan pyixaTuaan cypoB OVitnua cypairad »aaBail €Ku



KaJBajutapra Myposkaat KHjiaju.
- Where xanut cy3u ppomM KamuT Cy3uM TOMOHUAAH YaKUPUJITAH >KajBajuiap
MalJOHJIApUHUHT KEPAKJIMCUHU aKpaTUO OJIajIu.
SQL cypOBHUHT yMyMUl KYpPUHHIIIN:
select A1 ,A2,..., An
fromrl , 12 ,...rm
where P;
by epma Ai map wmaiimonmap, ri - skamBayiap Ba P- axparu® onwHTaH
KUKAMaTIIap.

Natural join
select name, course id
from instructor, teaches

where instructor. ID = teaches. ID and instructor.dept name = biology’;

by wmuconga instructor Ba teaches kanBaapugaH OJIMHYBYH
MabJIyMOTJIAPHU YUKApyBuu cypoB instructor HUHT ID cunu teaches wunr ID cu
OwiaH CONUIITUPANTUA. bymap UWKKATa KajgBajjgard OUp XWJI  HOMIIM
MaloHIapaup. Acinuaa osiraHga Oy ymymui xonataup. bynma from kamut
cy3ugaru XoJIaTJapHU  COJIMINTUPWIUINKA  HOMJIAPUHMHT OWUp  XWUIUTHHH
COJIMIITUPYBYHM Oapua MalOHIApHU Ky MapoTada cypaiau(UiiaTaam).

by ymymuit xonatna SQL gacTypuyMHHUT MINWHKA OCOHJAIITHPUII yayH SQL
natural join 1e6 HOMJIaHYBYM aMaJIHUM UnuIaTagu. Aciuau onraiaa SQL ukku €xu
VHAAH KYO KaJBAJUIAPHUHT MAabIyMOTJIApUHU OUpTaUuKia OupiallTUPYyBUU
Oolika OMp KaHya yCyJUIapHU KyJutaiau.

Natural join amanu WKKHTA >KaJIBATHUHT YCTHJIa amMall Oakapaau Ba HaTHIKa
cudatumaa OUTTA KaABAT YUKAPAIH.

“YuuBepcuteTaa Oup XU Kypcra apc YTyBUM YKUTYBUYMIIAPHUHT UCMUHH Ba
ynap aapc 6epyBum Oapua KypciapHuHr D cuHu TOmumI” MacajaCMHUHT CYpPOB
OyHpyFuHU KyHuJaruya €3uiras:

select name, course id

from instructor, teaches

where instructor. ID = teaches. 1D;

by macana cypoBu SQLHUHT ¥3-Y3unan Oupnamuin amanu €paaMujia aHya
KUCKAPTUPUITUIITN MYMKHH:

select name, course id

from instructor natural join teaches;

SQL cyporaa from kanut cy3u HaTypan joingaH oiinananud, KYm CoHaaru
aJBaJUIAPHU OMPIAIITUPUIIN MYMKHH. Y HUHT KYPUHUIIW Kydugaruda oynaau:

select A1 ,A2,..., An

from r1 natural join 12 natural join . .. natural join rm



where P;

Ymymuil xonataa, from kamut cy3u KyHWujaard KYpUHUII OWjaH OuUp XHil
OV MyMKUH:

fromEl1,E2,...,En

by epna Ei 6utta xanBan €ku natural join jmapuu ¥3 mumra onyBuH udojaa
OYIUIIN MyMKUH

Natural join ra mucou:

select name, title

from instructor natural join teaches natural join course;

MaWJJOHJIApHU TEHTJIAIITUPUILL XATOJUTHMHU 4YeTiiad YTuin maiTuaa natural
join amanuHM sxmwiam Makcaauaa SQL kaiicu ycTyHJIap TEHTJIAIITHPUINALIN
KEpaKJIMTUHU aHUKJIAIl HMMKOHMHU OepyBuM natural join Ty3WIMIIMHUHT
KYPUHHIINA TABMUHIAUAN. By Ty3mnuim Kyluaaru CypoB OpKaJld TACBUPJIAHTaH:

select name, title

from (instructor natural join teaches) join course using (course id);

join ... using aMalld aHUKJAHUIIU Kepak OYIraH MaiJloH HOMIIAPUHHUHT
pyiixatunu Tanad Kuiaau. Mkkana kupunuiap XxaMm aHUK HOMJIM MaijioHapra sra
oy kepak. rl join r2 using(Al, A2) amanu rl natural join 12

amaiu OusiaH Oup XUII.

SQLna 6up KaHua KymurM4a MyXUM amajiap UiiaTuIagu.

Kaiita nomiam (Rename) amaiu.
select name, course _id

from instructor, teaches

where instructor. ID = teaches. 1D;

by cypoBHMHT HaTwkacu cudaTuga name Ba cource id >kaJBayurapu YMKAIIH.
Jlekun Oab3u XoJjaTiapAa MaWJOHJApPHU E3MI TMaWTUIAa MaWJIOH HOMIJIAPUHU
V3raptupuinra TYFpu Kenaau. byHnma Ou3 kepakid MaloH HOMHUHHU CYpOB
OylipyFu Koutapuaa y3raptupamus. byHaa Kyluaaru kojajaas goiganaHuiagm:

eski_nom as yangi-nom

FOxopuna €3raH koauMM3Aard name MaiiJioH HOMHUHHU Instructor name ra
Yy3rapTUpMOKUH OYJicak Kylnaarua cypoB €3uiaan:

select name as instructor name, course id

from instructor, teaches

where instructor. ID = teaches. ID

String (kaTop) amajIapu

XKanpan maiiioH HOMJapu €KUM OOLIKA KaTOpJu KUiMatiaap OuiaH UIljalra
TYFpU Kenranaa Oab3aH Typiad XWI MyaMmMmojapra yupaimus. Mwucon ydyH



xaphrmapHUHT KaTTa KUYMKJIUTH Oyiinya 103 OepyBYM MyaMMOJIAPHU OJIHIL
MYMKHH. AUpUM MabJIyMOTJIap OMOOPH TU3MMJIApU KATOPJIAPHHU CONUIITHPHILIA
KaTTa Ba KMYUK XapduapHu (apkiamaiiau. by MyamMMmonapHu Xajl KMIHILAA KaTop
amanyu QpyHKcusUIapuiaH QoiaanaHuIaam.

SQL na karopnap yctuaa Kyluaarnia aMmaiap MaBxy/I;

GG||9,

- bormam. bynna “||” 6enrucunan doitnananunagm

- KaropocTunapHu 4MKapuoO OJIHUIIL.

- Karop y3yHIUTrUHHA TOTIUIII.

-Karopau  1okopu  percrpra  yTkaszumi. — upper(s) — (QyHKUUSICHIIAH
dbornananunaau. by epna s y3rapTUpHIIyBUd KaTop.

-Karopuu  kyiim  perctpra  yTkazum.  lower(s) — QyHKuMscumaH
dbolnananunagu.

- Karopnaru opamuk(mipoOein)iaapHu onud Tanuiami. trim(s) (QyHKOusicuaaxn
dbolnananunagu.

Typan xunparn MabIyMoTiIap OMOOpPH THU3UMIIApuja Katop (yHKIUsIapu
Typauda OVynanu. ByHM V3UHTU3HUHT MabiIyMOTiIap OMOOpU THU3MHHTHU3HUHT
MabIyMOTHOMAaCHAAH KYpUO OJUIITUHTU3 MyMKHH.

bepunran  kuiiMar  OWIaH ~ COJMINTUPHUIINAA  JIMKE  OIlepaToOpuIaH
dbolinananunaau. bepuwiyBun — KuUAMaTIapHM  Maxcyc —Oenrujiap — OpKajiu
TaCBUPJIANMU3:

Douz(%): % Oemrucu OUpOp KATOpP KUCMHUHU  COJMIITHPUIIIA
dbolnananunagu.

Oct un3uk(_): Oenrucu Oupop OCITUHU CONMMINTUPHUIIIA UITUTATUIIA]TH.

bapua MaliIOHJIapHU TaHJIAII
CypoBaa 6apua MaiOHIApHU TaHJIAIIAa “*” 6enrucuaan GoiaaIaHuIaIn.

select instructor.*

from instructor, teaches

where instructor. ID = teaches. ID

By epna instructor >xagBaquHUHT Oapya MailIoHIapy TaHJIaH/IH.

2.3. MabiaymMoT/IapHU capaJail
Kanpangarn MabJIymMOTIap yCTHAA WII OJWO Oopwiranma yJaapHH

TapTUOJIAIITa TYFPU KEITNO KOJIa Iu.

by xomarma SQL ma “order by” amamunan dQoiinananmnanu. TapTtubnarn
yeum €xku  Kamaiiumm  taptubuaa Oynumm  MyMkuH. Kamaiinimn TaptuOuna
capanamiga desc amanujaH, YCUIl TapTHOMWAA capajaiiga 3ca asc amaluaaH
dbolnananuIaIm.

Mucoa.

select *



from instructor

order by salary desc, name asc;

Where kaaut cy3u épaammuaa mabaymoTaapau capagam. SQL na where
KamuT cy3u EpaamMuaa MablIyMOTIapHU capaiaima between TaKKOCIOBYM KaJIUT
cysuman ¢oipgamanunaan. Mucon yayH maomm 900000 Ba 1000000 O6ynran
VKUTYBUWJIAPHU Capaiacak:

select name

from instructor

where salary between 90000 and 100000;

€K

select name

from instructor

where salary <= 100000 and salary >= 90000,

Tynnam amannapu
SQL pga wunion, intersect va except amaiiapu SKaaaBajuiap yCTUA

MaTeMaTUKaJard TyImjaaM aMmaimiapu Oynran - U, () Ba - amamiapu OakapraH
amajiapHu Oaxkapajiu.

Union amanu. Vkkura xanBangard Kuaupuiaaétran 0apya MabIyMOTIIApHU
YUKAPUIIl YIyH UILIATUIIA]IH.
2009 -imnnpa kyiim cemecrepaa €xku 2010 - ¥un O6axopaa YkuTuiaraH Oapua

Kypciap TYIUIAMUHU YMKAPHUIL:
(select course 1d
from section
where semester = "Fall” and year= 2009)
union
(select course_id
from section
where semester = ’Spring’ and year= 2010);

Intersect amann
Kuaupwiaétran MabIyMOTHMHT MKKHTA >KajBajijga xaM Oop OyiaraHuHU

YUKAPHII YIyH WIUIATHIA]IH.

2009 -imnnma Kyiin cemectepaa Ba 2010 - imn 6axopna YKUTHiITaH Oapda
KypcJiap TYTUITAMAHUA YUKAPUIIL:

(select course_id

from section

where semester = 'Fall’ and year= 2009)

intersect

(select course id



from section
where semester = 'Spring’ and year= 2010);

Intersect amanm
KuauprinaétraH MabIyMOTHMHT MKKHTa JKajBajija xaM Oop OyiaraHuHU

YUKAPUII YUYH UILIATHIIA]IH.
2009 -imnna Kyvm cemectepaa Ba 2010 - #mnm G6axopnma YKUTHITaH Oapda
Kypciap TYIUIAMUHU YMKAPHUIL:

(select course id
from section

where semester = 'Fall’ and year= 2009)
except

(select course id

from section

where semester = 'Spring’ and year= 2010);

Null kuitmaTH
Null kuiiMatnap y3 nuura apupMeTUK, COTUIITHPUII Ba TYIJIaM aMaJlJIapUHH

OJTyBYM OOFJIaHTaH amajiapja ajJoXuja MyammoJiapa KaTHaIIaau.

Arap kuputirand kuiimat null 6yiica, apudmeruk nbogaHUHT XaM HATUKACU
null kuitmat 6ynaau. Macainan, arap cypoBaa r.A + 5 neran udoaa mapxyn o6yica
Ba r.A HUHT Oupop Katopu null kuitmaTuaa Oyica, 1y KaTop M(POJACUHUHT XaM
kuitmatu null kuitmatiau 6ynanu.

Takkocnam  udonmanapuga null kuiiMaTu KYynpoK MyaMMO KeITUPUO
yukapaau. Macanan, “1 < null” ne6 onunca, 6yHna myammo naiao 6ynanu: null
Oupnan karramu €ku Kuuuk. Uynkwm null HUHT KuliMaTd HOMabiIyM. MaHTUKHUI
amaiiapaa aca “not(1 < null)” amanuHuUHT KUAMaTH true YUKaIH.

Mucour:

select name

from instructor

where salary is null;

by epma cypoB Harwxkacuga wmaomu null kuiimMatupa  OynmaraH
VKUTYBUWJIADHUHT HOMJIAPU PYyNXaTH YUKAIU.

2.4. bupaamrupuin GQyHKUUSIIAPH
bupnamrupum GpyHKUMsUIapu - 0y KUPUTWITAH KUUMATIAPHUHT TYTIJIAMUHU

omb, OuTra KuiimMaT KailtapyBuum QyHkuusmapaup. SQL nga Oem Typnaaru
OMpnalITUpUII (PYHKIMSUIAPH MABXKY:

- Ypraua KuitMaTHH YHKAPHIIL: avg

* MUHMMYMHH YHKApHIL: min




- MakCMMyMHH YMKapHILL: max

- YMyMUH XUCOOHU YMKAPHUIIL: SUM

- COHMHM YHMKapuul: count

bynapnan cym Ba avg connu ¢akar KuMatiap ycTuja aMmaiuiap Oa)kapaju.
Konranmapu sca coH OyiMaraH MablyMOT KUWMATIapW yCTHIAa XaM amauiap
Oakapaiu.

Acocuii OupiamTupuniap
Computer Science OyumMuaara YKATyBUMIAp MAOLIMHUHT YpTaua XUCOOWHU

TOTIHIIT:
select avg (salary)
from instructor
where dept name="Comp. Sci.’;

['ypyxju Oupnamrrupunuiap
buz Oupnamtupuin amamiapuHu HadakaT OUTTa KaTop, Oankd KaTopiap

TYIJIaMU YCTHJIA XaM aMalira ONIMPUIINMU3 MyMKHUH. byHaa 6u3 group by xamut
cy3unan Qoiinanianamus.

Mucoun. Xap 6up ByauMHUHT Maonuiapy ypraya KUAMAaTIapUHU TOTIHHT.

select dept _name, avg (salary) as avg_salary

from instructor

group by dept name;

XaBHHI KAJUT CY3U

['ypyxiu (QyHKUMSUTApHU, MAPT KYWUIIAA WIUIATTaHla «XABUHI» KaJuT
cy3unan QoigaaHwIaan, YyHKH «where» KaauT cy3u Typyxjau (yHKIUsIIap
OwsiaH uIail onMaiau. Arap, «XaBHHI» YpHHUTa «wherey» HIIaraHrus, XaToIHK
Oepamu. by onepaTopHu KHCM CYpOBIap Ty3UIIAa XaM UIIUIATUII MyMKHH.

Ha3zopar caBosiiapu

[E—

. YHUBEpCUTET MaTyMoOTaap 0a3acHHM SIPATUILl YMYMUU CTpYKTypacu?

2. YHUBEpCHUTET MallyMoTiap 0a3acuHu sipatuiga Kanaaii SQL cyposnapu
AHUIaTUIaan?

. SQL na Kadenpa cyposnapunu spaTunr?

4. SQL na manaka omMpHIl MagyMmoTiap 0a3acHHM SIpaTUHT CYPOBIAPUHU
ApAaTUHT?

. Ikxu )xanBanny CypoBHU KaHAal APaTUIL MyMKHH.

. MabnymMoTiapHu SIHTUAJIAIT YIYH KaHaai onepatop dhoiimananuiaim.

. MabiymoTiapHy KaiTa MIUIAlIa SHT MypakKad ONepaTOpHUHT Ba3udacu
HUMA?

W

~ O\ D
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3 —maB3y: Mabaymotiap 6a3acuHM Joiiuxaaamrupuu (2 coar)

Pexa:
3.1.  Kupum.
3.2. Jlonmxanam xapacHu.
3.3. Jlolimxanamaa Kapop KaOyJ KHJIMIIL.
3.4. Moxuar myHocadaT MOJIEIH.
3.5. Pemsiuon MabaymoTiiap 6azacu AU3aiHM.

Tassnu wGopanap: nouuxanaus, MOOELIAUMUPULL, — DETAYUOH MOOELIaAp
OU3AUHU, MABIIYMOMAAP 6A3acuU, Hcad8al, MyHOCabam, MOXUSIM.

3.1. Kupu

Mag3yaaru ¢ukpra O0FIuK X0Ja OepuiIrad MabilyMOT 0ab3acu CXEMaCUHU
Ba YHJIATd CYpOBJIApHU Kal XoJaTAa aMalira OIIMPHUIIHU KYpCATHUIIl MyTaXxacucaaH
Tabiab spTunaau. Jactinad Masmymotnap bazacu cxemacuuu Kangal KypuHHIIIA
OymuImM xXakuaa cy3 IopuTramMu3. YOy OYiauMIa MOXHUAT -ajloKa MOJCIINra
KYIIPOK 9BTUOOp KapaTamus. MOXUST aJloka MOJIENIM HUMAaIapJaH TAaIllKWII TOITaH
Ba ynap OwinaH KaHaall OofnaHraHauruHu kKypuO umkamus. Hatwxkana,
MabaymoTiap 6a3za (MB)cu nuzaitnu Oofnanran xongaru MB cu kypunuimra
KeJlaau Ba Oyipykjap OwiaH Oupiamtupuiaagd. Ymoy Oynaumaa Ou3 MOXUST-
aJoKa MOJEIIN JIOMUXACUHU KaHgamn Ko cxeMajaru
aoKaIapuHU(OOFIMKJIMKIIAPUHNA) YPHATUII Ba aMalliap KaHJad MIIAIInHA
KypcaTub yramus.

3.2. Jloiinxaiam sxapaéuu'’

MB karHamiran ucTtajgraH HCTAJraH JAacTypuil BOCUTAaHU sipaTHIN Oy Oup
KaHdya Mypakkab »xapaéumup. by kapaén MBcu cxemacMHMHT Tu3aifH KHUCMH,
JacTyp KYpPUHUIIMHM Ba KYpPCATKUWIApPUHM  SHTWIALL, KUPUTHII — KalOu
x)apa€Hiapaa Y3MHUHI MyXuUM YpHUHU TyTagu. FOkopuma TabKuiaraHnMH3ACK,
ym0y 6yaumaa MB 4iM3MacuHUHT KYPUHUIINTA KYTIPOK aXaMUsT OepaMus.

Jlouuxa bockuuu

Kuuuk nactypnap ydyH sSipaTWJIMIIM Kepak OYiraH ajokajiapia TYFpHIaH-
TYFpPU MYpO’KaaTHU YpHATUII AACTyp YUyH Kepakiu OyiraH arpubyTiap Ba
OyipyKiIapHHu TymvHapiau KwimO sipatuim MB nuzaitHepnmapu amanra ONIMpHIL
MYMKHUH Oyiran xoyat xucobsaHaan. AMMO, IIyHJail Oup KYpUHUIIIATH KapaéH
MaBXyIKH Yy pean-XxaéTuil pJactypja MYypakkaOIuK TYyFOupagd. YIJIapHUHT

©Silberschatz, Abraham. Database system concepts // 266-268 - 6eTnap



MypaKkaOJIMK Japaxkacu okopu Oymamu. MB auzaiiHepnapu kepak Oynranma
doiinananyBuura 1acTypHH TYIIMHAPJIM XOJlaTra KEATHPHUILITra Y3 TabCUpPJIAPUHU
kypcatunuiapu kepak. lllyHuHrnek, mactyp ydyH Kepakiid MabIyMOTIIApHU
KUPUTUII YCYJUIApUHM KyHU Japaxana TYUIYHApIW XoJlaTja sSpaTUll JIO3UM.
Okopu nmapaxkanaru mabiaymoTiiap Mozewiapy MB nuszaiinepiapura maxcyc
KOHIICTITYaJI KYPHHHIIIApAariHa TU3UMIIH KYPUHHUIILIAPAa, MaXCyC MyTaxacuciaap
YAyH SIpaTHIMHAIH.

HNactnabku  6ockny MB  joliuxacunuHr — kearycuparu  MB  cu
doiialaHyBYMIIAPUHUHAT TYJIAKOHJIM MabIyMOTIapuHU Udoaanad YUKUIIAaH
nboparaup. MB noituxacu ymoOy Oockuyaa doigananyBuuiap TaraOuHU Yy3ura
xocnuruHu udonanaiinu. SApHu doiinanaHyBYM TajnaOJapuHU JIUarpammanap
acocugaru TeXHUKacuja Kypcaraaud. AlHaH 1y Oockuyja QoiigananyBuuiiap
Tanabnapu €3Ma xonaraa upoaaTaHUIINTa YeK KyHnuau.

Keitunru kagamja, myTaxacuciap MabiyMOTIap MOAYJIMHU TaHIauguiap
Ba TaHJAHTaH MOJEN FosicM acocuja (oipananyBuniap tainadiapuiu MB HHHT
Kopasiama (CHMHaJMaraH) 4u3Macura kyumpumaau. Yusma(cxema) ymly
“cuHanmarad” KYpuHUII OOCKMYMJA TaHJAHTaH MoOJen Foscuaa Oapua
TacaBBYpJapHU >kamisiad 1y OOCKMYJa Kepakid amMayiapHu Oaxkapaau. Moxusr
aJI0Ka MOJIeNIA XYM 11y MOJIET aCOCUJIary Yn3Maliapja HaMmoE€H Oynaau. Moxust
ajioka Mojiesiu MoOaiHu1a KoHcenTyal cxema MBaa OoFIuKIUKIap, MOXUSTHUHT
aTpUOyTIapu, MOXMATIATH OYHpyKIap Ba aloKanap HaMo&H 6yimamu. Y3 ypHHAa
KOHIleNTyaJI(KopajiaMa) 4Yu3Ma OOCKWYHMJArd HaTXKa JuarpaMMacu MOXHSITHU
SpaTUI AIOKAJApUHY Yh3Maaa HAaMOEH ATHO Oepaiu.

composite name address

attributes

first name  middle_initial st nome sfreet  cily  state  postal_code

com [_}mwnt
attributes

street number  streed_name apariment e
3.1 — pacm. Jloituxanam
Tynanuruua KaiiTa WIJIAaHTaH KOHIENTYyall CXeMa WIUTAaHAETTaH 00bEKTHUHT

dbyHKIMOHaN TanabnapuHu Kypcataau. OyHKIIMOHAT TalaOlapHUHT XYCyCHITHIA
MB na xypunaguran amamigap Typiaapu  (GoHgamaHyBYd — TOMOHHUJIAH



TaCBUPJIAHUILIM KyTHUIaIH.

MabiyMOTJIapHU SIHTHJIALI, Y3TapTUPHUIL,  KUAWPHULII, OJIAUHIM XOJaTUIa
KaWTapull Ba MabJIyMOTHM YUYHMpHUII UIyJap >KyMJIacUIard amajulapra MHCOJ
oynanu. Konnenryan jolnxanam OOCKMYMIa MyTaxacUC CXE€Ma ydpalld MyMKUH
Ooynran GpyHKIMOHAN TanabJapHU OJAWHIAH Kypa OMIIMITN MyMKHH.

MaBxym MabaymoT MonenungaH MB HHMHT UWKKM CYHIW JOWMXaJIaml
KaJamiiapra Kyqupuin Ousian kapaH JaBOM STa/IH.

- ManTukuii noitnxanam 60CKUYuaa, MyTaxacucaan gorgananniaaurad MB
TU3UMUHUHI MabIyMOTJIap MOJEIN aMalira OUIMPWIMIIMAA IOKOPU Japa)kajaru
KOHLENITyaJI CXEMaHW TAKAUM OTUIIM KyTWiIagu. MabiaymoTiaap MOACIMHUHHT
amaJira OlIMIIA O€BOCUTA YHUHI TaHJIAHTaH MabyMOTJIap MOJEIUTa OOFIUKAMD.
Ymby kanamja, OOFIMKIMK CXEMacura MOXHUSAT-aJOKa MOJEIWHU TacCBUPJIOBUYU
yu3Ma KypcaTuiaau.

Tynanuruya KailTa UILJIaHTaH KOHUENTyaJl CXeMa MIUIAHAETTaH OObEKTHUHT
dbyHKUMOHAN TanabaapuHu Kypcaraau. OyHKIHMOHAN Taa0dapHUHT XyCYCUSATH]IA
MB na xypunaauran amamiap Typiapu  GoigallaHyBYd  TOMOHHUJAH
TaCBUPJIAHUIIN KyTHIIAIH.

@x\ \ A\‘ \xﬁ
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(a) (b)

3.2 — pacM. MabJyMOTJIAPHH JIOMUXAJIALI

- Xynnac, 1oinuxa MyTaxacucu KeMUHT (pU3MK Jonxa 60CKUYNIa TU3UMHUHT
Maxcyc MB cxemacu Hatwkacuaas Goiigaianuiaam.

-MB HuHr ¢usuMk cxemMacu JacTyp SpaTWiTaHaH CYHI OCOHTHHA
Y3rapTUpUIUIIN MyMKUH. BUPOK, MaHTUKUIN cxemaZaru y3rapTUpuinil y3ujaa oup
KaH4Ya KUUMHYMIMKIAPHU OJIMO Kellagu YyHKH JacTyp KOAHWAArd CypoBiap Ba
SHTHJIaHUIUIap OyipyKiIap coHu OyHra tabcup kypcatanu. [y cababnan xam MB
HU JoOMMXajam Kajgamjaapu OOCKHYMa-OOCKMY aMalra OIUPWINIIA MYyXUM
caHaJIaJMu.

- Xynnac, Toiruxa MyTaxacucl KeHUHT (PU3HK JIoHnxa 00CKUYKIa TUBUMHUHT
Maxcyc MB cxemacu Hatwkacuaas GoigaiaHuiaam.

-MB HuHr ¢Qusuk cxemacu JacTyp sSpaTWiIraHAaH CYHT OCOHTHMHA



Y3rapTUPUIUIIA MyMKUH. BUPOK, MaHTHKHI cxeMagaru y3rapTUpUIUII Y3uaa oup
KaH4Ya KUMMHYWIMKIAPHU OJIMO KellaJu YyHKH JacTyp KOJAuAaru cypoBiap Ba
SHTWJIAHUIILIAp OyMpyKiap conn OyHra tTabcup kypcaraau. llly caba6gan xam MB
HU JoMMXanam KaJamjapu OOCKMYMa-OOCKMY amMalra OIIUPWINIIA MYXUM
CaHaJaIu.

3.3. Jloiiuxajianmaa Kapop KaldyJ KWJIUIl

MB noliuxanalHUHT acOCUM KHUCMU Oy- MHCOHJIAp, KOMJIap Ba MaxcCyjoT
HOMJIADUHUHT TYpJIApUHU KaHJal Kypcatud Oepuin macaiacu xucoOnaHaan. bus
MOXUST MoJAeNd MoOalHuaa Ous3ra MabiyM OyiaraH HOMIJIApHM OofJalja
dborinananamMu3. YHuBepcuteT MBcu Muconmmma MOXMAT MoOAEIM  paxOap
VKuTyBUMIap, Tanabanap, OuHoONap, VKyB Kypcliapy Ba YKyB Kypclapura
Takyudiap ymoy Mojen KaTHalrduiIapu 0ynaau.

Typaun xwnmaru wMoxusiTiap Oup-Oumpu Ounan Oornananu.bynapHuHr
O6apuacu MB noitnxacuja akc 3TUIIM mapT Oyiaran omuiaup. MacaiaH, Takiaud
KWIMHAETTaH Kypc MHUCOJIUA Iy KYpCHHU OKHUII YUYH Tajlaba MypokaaT KHJIaau Ba
aifHu OUp X012 YKUTYBYM XaM yHra Iy KypCHU YKUTHII y4yH MyposKaaT dTaju.
VKU Ba YKUTHII GMTTAa OOBEKTra MypOKAaaTH MOXHATIAp OpACHIArd ajsoKara
MHUCOJ OYIau.

MB 4u3smacu noiuxacuga 2 Typaa lo3ara KeJulIM MyMKUH OYiraH
MyaMMOJaH KOUMII KepaK:

1-  Optuxya Takpopnauin. EMoH noiinxaaa MabIyMOTIap TaKpOPIAHHO
Konaau. Macanan, Kypc mucomupa taknud KuiumHaérraH xap OUp KypCHHUHT
TapTUO HOMEpH OWjlaH HOMHHH Cakjacak, YHI Mypo)KaaT BaKTHUIa Kypc HOMHU
OpTHKYa XoJlaTAa maiio OynaBepamu. by xomnar QoiinananyBunra cainOuii TabCUp
JTaJIN.

2- EtumMoBumimk. EMoH noinxaganran MB cuma KUAWHYWIIAKJIIAP
aHUK, SKKOJ KypuHa Oomnutaiiau. byHma tanmabran mojen xato OYIuO 4YuKaiu.
MacanaH, OKOpuAaru MHCOJIIAa TacaBBYp KWIMHI, YKYB KYPCUHUHI Y3U Y4YyH
ou3ga Moc MoxusiTiaap 60p OYJICHHY JIeKHH Takin] KUJIMHAETTaH Kypciaapaa yiap
MaBxyql OViamacuH. TeHr xosatna OOFNMMKIUK kapaéHuaa Takiaud KUJIWHTaH Xap
Oup Kypc y4yH MabIyMOT TaKpoOpJaHTaH >Koija OuTTa ajoka YpHatwiraH. by
X0JIaT KEeWMHYAIMK Takiu( KWIMHAETTaH SHIM KYpPCJIapHU YOI ATUIIHM HYKKa
YUKAPAIH.

3.4. MoxusiT MyHOCa0aT MO}IeJII/IZO
Moxuar amokacu MabaymoTiaap Mojaeau - MB  HUHI  MaHTHUKWN
CTPYKTYpacHUHHU TabpU(PIOBYM MyKaMMall CXEMaHUHT XyCYCHUSITIApUHU Y3uja
kamiaran MBcu mozenmuaup. MoXuAT anoka MOAENM KOHILENTyaldl CXEMAch
yCTUJAa KypWIraH peayl-xaéTuil OOCKW4IapHHU Y3ujaa skamiaraH Qoiimand mMozen
XUCOOJIaHaIN.
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45565
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10101
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98345

Kim

76543

Singh

22222

Einstein

nstructor

MoxusaTHu ypHaTum. Moxust -Oy o0ekT €ku “Hapca” XakMKAd XacTaa
MaB:Ky/Jl Ba Oolikanapuaan Oynrad dapkiaHaauran OYrimMkaukaup. Macaias, xap
OMp WHCOH YHUBEPCUTET MHCOJUJA MOXHUAT Oyna onagu. Moxusar- Y3uHUHT
Xycycustiaapura sra Oynu0, XyCyCHUATIAPUHUHI KUWMATHUHM YpHATUII YYyH
MOXMsITra TapTud pakamu Oepwianu. MHcoHmap Muconuaa person id Xycycustu
1y uHconra 6epuiran ID Ounan anuknanagu. [y Hykram Hazapaa 677-89-9011
YHUBEPCUTETAATU KaHAJAUIUp NHCOHHU aHUKJIANuIU.

MoxusiTHU YpHatuil OWp Xwi aTpuOyT XYCyCHSATIAard Ba TYypJIApHU
TapTUOJAal UMKOHUHHU Oepaan. MoxXuatr aTpuOyTJIIApUHUHT YPHATWIMILK OpPKAJIU
HAMOYWHIII KWJIMHAIU.ATpUOyTIap- MIXUSATHUHT Xap OHp ab30CH TOMOHHUIAH

98988 |Tanaka
12345 |Shankar
00128 |Zhang
76543 |Brown
76653 |Aoi
23121 [Chavez
44553 |Peltier

student

3.3 — pacm. MabiymoTtJiap

sprammd® YHUHT XYCYCHSTHHU TacBUpia0d kenagu. Pean xaérma kymmmua

aTpuOyTiap KyWumaruua OYIMIIM MyMKHH: Kyda HOMJapu, OMHO pakamuapw,

nmoura Kojjiapu, Tymaninap. Misol yuyH course id, dept name, title id.




76766 | Crick OB988 | Tanaka

45565 | Katz e 12345 |Shankar

10101 | Srinivasan Han_____;:x—“““ 00128 | Zhang

—

08345 | Kim LKHE 76543 |Brown

76543 | Singh s M 76653 | Aoi

22222 | Einstein “\\R_\EH 23121 |Chavez
mstructor TH 44553 | Peltier

student

3.4 — pacMm. MabaymorJiap
FOxopunarn yn3zMana YKATYBUWIAp Ba Tajladajap opacuaard YpHaTHIraH
OOFJIMKINK MYHOCA0ATMHU KYpPHUIIl MYMKHUH. BOFIMKJIMKIapraru MOXUSTHUHT
KypcaTaéTran ymly amaii MOXUSTHUHT MOJIET pPOJIH J1e0 IOpUTHIIA TN,

Acocuil CTpyKTypa
mstructor student
ID ID
name name
salary tot_cred

3.5 — pacm. MabaymortJiap

MoxusTHr YpHaATUII >KapaéHuga TYFpU-TYpTOypuUakin Qurypa uduM3mMacu
MKKA KHCMIa aXpaTWIWHAIW. DHUpHHUM KHCMZAru KyK paHrid HOM Yy3Wjla
MOXUATIIAp YPHATWITaH HOMJIApHU KypcaTaau. IKKMHYM OK paHraaru Kucmzaa sca
MOXHATIa OepHIIraH aTpuOyT HOMIAPH KenTHpuiagm.”’

PoMm0 xypunumugara 0enru YpHATHITAH ATOKaHU Qo 1amaiiam.

Axmut xonatdgaru TYpTOypuak ajokajgap YpHATWITaH aTpuOyTiIapHH V3
uuura ojgaau. bonmanFuy KanuTiau aTpuOyTiiap Tarura Yu3uK OuiIaH axXpaTuiaau.

doiianaHuIral TYFPU YU3UKIap OOFIUKIMKIAPHA YPHATAIN.

yHamumm  KypcaTWIMHTaH —YM3MKIAp OOFIMKIMK yPHATHIIMHAIUTAH
aTpuOyTIapra nynantupunanu. [lapammen uusukigap  OOFIMKIUKIAPHU
YypHaTUIIla MOXHUATHUHT YMYMUN KaTHAIIMIIMHYU Omiiaupanu. Ukkuiaanran pomo
TYJIUK TAbMUHJIAHMAaraH MOXUATIApAa aJIOKa YPHATUITAHIMKHHA TaCBUPJIANIN.
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3.6 — pacm. MabaymortJiap
UML - Unified Modeling Language. MabiiyMOTIapHU MOJEIUIAIITAPUIIT
y4yH OUp KaHYa XWIJard maptid Oenrwianunuiapiaan dovnanamunand. Moxusr
anoka monenu Ba UML cund auarpamMmManapumaad KeHT Kyjgamaa (Honaamanmiam.
Kynruna agabuét manbanapuaa Oy 6enrunap Oup xun OyinaBepmaiiam.
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Amarapaarv 4eKJoBJiap;

MaxcycnamTupuil Ba yMyMIAIITUPUIL X0JI1a YHUBEPCUTET KapaCHUIAru
Moxusart-Anoka J{luarpammacu

department
course_dept dept e
/ butlding
budget
instructor student
D D
nane N
saliry fof_cred
------ prade
section

CONTSE fime _slot

conrse i
frtle

credits
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shart_fime
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gourse_id prereq_td
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3.7-pacMm. Asoka Ilmarpammacu
IOxopumaru yn3Ma yHMBEPCHUTET MHUCOJUAA amalira OLIyBUM >KapacHiap
MoxusT-Anoka auarpamMmmacuja €puTwirad. YHuBepcuteT MBcuaa myHnai
TypAard 4ekjoB MaBXKYJKH YHTa Kypa xap Oup YKUTYBUHM y3ura OUPUKTUPHUITAH
Oounoma Oymumm kepak. Hatwxkana, TacBupga KYpuHHO TypraH YKUTYBUH
(instructor) Ba OuHO (inst dept) opacura yMyMHUM KaTHAIIyBUHU OWJIIUPYBUYU




napajuien  uM3ukiapaaH - ¢oigananunrad.  Kymmmua kw0 aiftranaga,
WHCTUTYTAaH JeNapTMEHTra WYHalraH KYpCcaTKUWIM TYFpPU YH3UK Xap Oup
VKUTYBUM Ky OMjIaH OMTTa OMHOTA TETUIILIN SKaHJIUTUHHA U(OoaaIaiIn.

[llynra yxmab, Moc paBuijga YKyB Kypcu (course) Ba Tanaba (CTyAEHT)
MOXMSITIIApU oOpacujaru MyHocalariapia yMyMHH KaTHaIIyBHM udojanamiia
napajien YM3MKIap KYJUIAaHWITaH. YJIapHUHT YMYMIIAIIUAIIWHUA JENapTMEHT Ja
Ky3aTHIIl MyMKHH.

Umsmana ssHa xap Oup Taymaba kymu OwyaH OWTTa MacjiaxaTdd OJIMIIN
MYMKUHJIUTH KypcaTWJIraH Ba section OYIuMHAa YpHATWITAaH MOXHAT Ky4dCH3
O0ymu0, sec_uj, ceMecTep Ba eap aTpuOyTIapu OWIaH KypcaTUiTaH.

UML tunm (Ctanaapt MojesIaml THIIN)

MoxusT ajokacu [uarpaMMacH AacTypuil MaxcyJoT TUBUMUHUHT MabIyMOT
KOMITOHCHTJIADUHU Y3UHUHT JHarpaMMmacujaa SIKKOJI Kypcataau. MabiaymoTiap
HAMOMMWIIM  TU3UMHUHT  (akarruHa Oup KucMH  xucobOnanamu. borka
KOMIIOHEHTajap TU3UM OwWwiaH Oupraiukiaa y3apo MyHocabaTJIapHUu XaMm
kypcataau. bynapra TU3BMMHUHT (QYHKIIMOHAJI MOJEIIAPH, YJIapHU CUHIanuiap
Ba ynap opacujaaru amamwiap mucon Oymamu. UML (Cranmapt Mopaemnac Tum)
O6bexTnapuu Oomkapuin Typyxu (Object Manarement ['poyn) xomwuitnuruga
JAacTypuil  THU3MMHHUHI  KOMIIOHEHTaJapyuHU Maxcyc sSpaTUll  MakKcaJauja
CTaHAapTIAIITUPUIITaH.

UML HuHTr 6a3u KMUCMIIapH:

1-Cundnam quarpammacu (Class nuarpam).

Cundnam auarpammacu MoxusiT-AJI0Ka MOJIETUTa YXIaTuo spaTUiinHaIu.

2-®oitnananyBun nuarpammacu (Yce Case Jluarpam)

doiifananyBuM JUarpaMMacH yHra AacTypAaH KaHaal KO QoiiamaHum
Kypcarmaniapuia épaam Oepaau. Macanas, ¥3 XUcoOu1aH myJ YTKa3uill EKu Oupop
Oup Kypcra €3uIIHIIL.

3-®aomust Juarpammacu (Activity {uarpam)

daonuaTr auarpamMmacuia TU3UMHUHT TypJAd XWJ KOMIIOHEHTaJapH
opacujaru Basudanap OKUMU TaCBUPJIAHAIH.

4-Xopwit atum J{uarpammacu (Mmrnementatuon Juarpam)

Ymlby puarpamMmma TH3UMHUHT Oapya XaMm JacTypuidl XaM KypHJIMaBUi
amaJira ONMPUIIUIIN JapakKaCHHU TaKIUM dTaJIH.

E
Al
M1()

MA Moaenuaaru aTpuOyTiaapHu OepUIUIIN

E
-Al
+M 10

Tenr xonatna UML na 6epuuiim
Moxusat-Anoka wmoaean Ba UML 1ga WMKKM TOMOHJIaMa OOFJIaHMII,

aTpuOyTIapHU OOFIAHUIIN, aMaJIapIard YEKIOBIIap .
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UML wmoaenunna

3.5. Pesinon MabayMoTiap 6a3acu au3aiinn’

YMymMaH  penmsiMOH  MablymMoTiap 0a3cu  JU3AMHWUHUHT  MakKcaau
MabJIYMOTJIAPHUA KEPAKCU3 PE3EpBIAILIAPCH3 CaKJIAll Ba MAabJIyMOTHH OCOH TOIa
oJimura épaam OepyBUYM PENSILIUOH CXeMallap KOMIUJIEKCUHU T€HEpaLys KUJTUIIINP.
by ¥y3ura moc Hopmasn QopMagard CxeMmMalapHU IU3AMHWHM SIPaTHUII OpKajJu
Ooaxapunamu. Kaiicu cxema Ousra kepakiau HopMman (opMallapHUHT Oupu
OKAHJIMTUHU  aHUKJIAIl  y4yH, OW3  MabilymorTiap  0a3zacu  OpKaiu
MOJEJUIAIITUPAETTaH peAl-AyHE TMPEIMET COXAcHu XaKuJa MabIyMOT Kepak
oynagu. by wmabiaymoTiapHuHr Oab3wiapu sxmu AausaHnamTupuirad  E-R
ayarpaMmazia  MaBxkyna Oyiaaau, aMMo TIpeaMeT coXa XakuJard Kyldmua
MabIyMOT XaMm Kepak Oynuimu MymkuH. By OynuMpa Ou3  QyHKIuoHau
OOFNMKIMKIAp TYUIYHYacura acocllaHraH peiisilMOH MabiyMoTiap Oaszacu
IU3aiiH y4yH ¢opMall METOJHM TaHUIITHUpaMu3. bu3 KellmH ¢yHKUIHOHAN
OOFNMKJIMKIAP Ba MabAyMOT OOFIMKIMKIAPUHUHT OOIIKA TypJiapu HYKTau
HazapuaaH HopMaln dopmanapHu Tonamu3. bupuHumgan O6u3 OepuiraH MOXHUSAT-
aJloKa JW3aliHUJAaH OJIMHTaH CXeMalap HYKTau Ha3apuJaH pealUOH AU3aiH
MYaMMOCHHH KypaMH3.

E-R Momen oOBekT Ba MyHocabaTiap TYIJIaMUra MabiyM Jlapakajau
CTPYKTypa OCTHUra sra aTpulOyTiiapra srajiik KWJIUII UMKOHUHU Oepaau. buz xyn
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KuiimaT atpuOytinapra sra E-R wmomemnmm sxamBanm spaTraHUMHU3NA, YHIArd
CTPYKTypa OCTH KHCMHHH Oarapad eramus. YyIIMa aTpyOUTIap ydyH Xap OHp
KOMIIOHEHTa ¥3 XyKYKHMHU Kypa arpuOyT Oynummra kyiunbd Oepamuz. Kym
KUiMaTiiv aTpuOyTiiap yuyyH Ou3 Kyn KMHUMATIM TYIUIAMHUHT Xap OUpU yuyH Oup
KOPTEX/IaH ApaTaMus.

Penstinon momenma 6u3 ymOy rosra mraki 6epamus. Jlomen Oy arap momeH
ayieMeHTIapu Oynuamac Oynca. Pemsiiimon cxema OupuHuM HopMain ¢dopma
nerMu3, arap Xxamma P HUHT aTpuOyTiap JoMeHIapu aTomiiap Oyiica.

Hommap Ttynnmamu Oy HO-aTOMHMK KuiiMaTra MwHCOJ OYyiia oJiajau. Via
aTpuOyTIIap, MacajaH aJpecc aTpuOyTH XaM HO-aTOMHUK JIOMEHJIapAUp, YyHKH Oy
aTpuOyTaa Kyua, maxap, JaBjiap Ba 3UIl KOJUIap KaOu ayieMeHTIapra Oy InHaau.

byTtyn coH(integer) jnap aTomiapaup, IIYHUHT Y4yH XaMm OYTyH COHJapAaH
TalIKWJI TONTaH TYIJIaM XaM aTOMHK JIOMEHJIapra KUpurTca Oyiaau, JIEKUH XaMMa
OyTyH COHJIap TYIUIAMUHUHT TYIUIAaMU SHIWJWKAA aTOMHUK JIOMEH Oyia onmaiu.
®dapku 1mIyHIakd, 0M3 OyTyH COHJIap KaHJAWIup KUCM OCTHJIApra sra smac Je0
Xuco0IaiiMu3, JJIeKuH OyTyH COHJIap TYIUIaMH KUcmiiapra (TYIuiaMm eJieMeHTIapra)
sara ned xucobsamu3. MyxuMu JOMEH y3M HHMMa DKAHJIUTU 3Mac, Oamku Ou3
KaHJ1ail KWIMO JOMEH dJIeMEHTIapUHU Y3 0azaMu3ia UIIATHIIIMMHU3 MyXUMIUP.

IOxopunmarn ¢ukimapra SXmMMpOK TYIIYHUIITUHTH3 YA9yH KyHHJaruda MHCOJ
KeJThupcak. TacaBByp KWIMH TAlIKWJIOT HWIIYWIAPHUHT  HWACHTU(UKALIUOH
HOMEPHUHM KUPUTAETTaH OYJICUH: OMPUHYM UKKUTA Xap( AenapTMEHTHH Ouiiupca
KOJITaH TYPT pakaMm Vyiia aenapTaMeHTIard HWIIYUHUHT YHUKaT paKaMHIUp.
Macanan “CS0001” Ba “EE1127”. Bynaait uneHTHUKAIIMOH paKamiap KHIHKPOK
Oynumapra 6yIuHAAM, ITYHUHT YYyH ylap atomic sMaciap.

bynnaii uaeHTHGUKAIMOH pakamyiap UWIUIATWICA, YHAA HIMTYUHUHT
JenapTaMeHTUHU OWIUIN ydyH YOy UIAEHTH(UKAIIMOH pakaM CTPYKTYpacUHU
aXpatud 4YWKaauraH Koj &3ull Kepak Oynagu. DByHUHr y4dyH Kymumya
JacTypJjallMIiapy JIO3UM Ba uWHGoOpMalMs JacTypuid Japaxaaa amainra
ommpuiiagu 06azaga smac. Arap Oy paxkamiapra Primar key wunaTuiauHca
MyamMMoOJIap ~Kymasju: arap WIIYd JCNapTaMeHTHHH y3rapTupca YHHUHT
uAeHTUUKAIIMOH pakamMu 0Oa3aja xaMMa epja Yy3rapuiid Jo3uM Oy 3ca OCOH
Oynmaiian, AacTyp yHTa KailTa WACHTH(PUKAIMOH pakKaM TeHepamus KOJUIIH
jJo3uM, OynMaca ymiOy pakaMHU WHTEpIIpETaIs KHJIaauraH KOJ XaTOJHK
YUKapaau.

Tenagaru MynoxaszanaH OW3BHMHI Kypc wuaeHTHpukaropumus “CS-1017
oynma “CS” Computer Science aenmapTamMeHTH JOMEHHMH3 aTOMHUK SMacHeK
Tytonagu. by anbarra WHCOHJap y4yH HO-aTOMHK Oyica xam 0a3a y4yH JOMEH
aTOMUK XHcOONMaHaau, 4yHKHM Oasza application Hu Oynumra Xapakar KaiuO



nenapTMeHT OynaruHu — OpeBuarypacuHu onu0O Oepmaiiau, OyHH anoxuiua
WHCOHJIap TOMOHUJIAaH KUPUTHIITAaH KOJ| Oaxkapaiu.

OyHKIIMOHAN OOFTUKIUKIAPHU UIILIATUIIT OPKAJIU IEKOMIIO3UIUsIIAII

Bbynnan onauH 6U3 UKKMHYM OYJIMMra KMpUIIAArd raruiapHu Xysocanao:

Ymyman onrasga Ou3  atpuOyminap tymuiamu yuyyH ['pek  Xxapdaapuxu

unuratamMu3. bus pensiiuon cxema yuyH knuuk Poman xapdu keTuaH KaBC Huna
kara Poman xapduam wunuraramm3 (p(P)). bynma cxemap amoka y4yH
unuaTiiIvHaa, P oca atpuOytnap tymamunu Omngupanu. AnbaTTta persiiuoH
cxema Oy aTpulOymiap TYIJIaMuaup, JEKUH XaMma aTrpuOyTiap TYIUIaMH Xam
cxema Oyma  onMaiiau. Kuumk I'pek Xxapdmapu opkanu 0Ou3z aTpudytiap
TYTUTAMUHU HOMJIAWMU3 y cxema OVIIuIm xaM OYIMaciauru XxaM MyMKHH.

ATpuOyTiap Tymniamu cynepkeil 6ynca 6u3z ynu K ned Oenrmnaitmus.
Super key xycycuii pensiiMOH cxemara Teruiuiv , iyHuHT yuyH 6u3 “K p(P)aunr
super key” neraH TEpMUHHU HUIIATAMU3.

buz anokanap ydyH knuuk xapQuapHu HuiaTaMu3. YJIapHHU TYIIYHApIUPOK
HOMJIA0 KeTuIll TaBcusi KuinmHaau. Tapud Ba gopmynanapaa sca Ou3 yHu p ae0
HOMJTA0 KETTaHMMU3.

Kanutaap Ba ®@ynHknuoHada boraukiaukiaap. ba3za xakukuid xaérmaru
oOekTIap Ba MyHocabaTiap TymiaMu Mojesutamtupand. Onatna Xxakukuii xaéraa
MabIyMOTIap Oup KaH4a yeksioBiapra (Kougauapra) sra.

Macanan:

1. Tanaba Ba mHCTpyKTOpaap yHukain ID pakamiiapura ara.

2. Xap Oup Tamaba Ba instructor (QakarruHa OuTTa  HKCMTa
ra.

3. Xap Oup Tamaba Ba WHCTPYKTOp (akaT OWTTaruHa [emnapTMEHTra
Kapaiau.

4. Xap Oup nenapTMeHTra OWTTagaH OMHO Kapaiau Ba 3 OroKeTura ara.

Super key Tavpud: kenun p(P) pemsimon cxema OyicuH. P Hunr K kucm
tymamu p(P)uunr Super key neiunnanu arap p maru tl Ba t2 koprexiiapaa tl!=t2
oynca, t1[K]!= t2[K] 6ynaam.

Super key arpuOytmap Ttymmamu Oynu6 OyTyH KopTexHU wudomanaca,
byHKIIMOHAT OOFMUKIWK aHUK Oup aTpuOyT ydyH udeksioB(kouma) OViaubd xu3mar
kuiaau. Macanan R(P) pensimuon cxema 6epruiran 6ynnga o< R ann BE R.

R HuHr osK3emmutap Oepunrad, Ou3 osk3eMmusip o->f QyHKIMOHAT
OOFMKIVKHY KaHOATJIAHTUPAAH AeiMu3 arap, 6apua koprex xydtamap tl Ba t2
yayH tl[a]=t2[a] 6Ynca t1[B]=t2[B] OYmumm 1031UM.

OyHKIMOHAII OOFIUKIIUK cynep Oy udoaa 3Ta oiMaiural 4eKiaoB (Kouaa)



udonanaiinu. Arap cxema Kyiiunaruia o6ynca:
instdept (ID, name, salary, dept name, building, budget)

ou3 Oy epna GyHKIMOHAT OOFIMKINKHU UKKU XHUIT yCYJI/Ia UIIJIaTa OJIaMu3:

1.  wmyHOcabariap »SK3eMIUIapJIapuHU TECT Kujaau Oymap OepwuraH
GbyHKIIMOHA OOFJIMKIMKHU KAaHOATIAHTUPAAUMU HYKMHU IIYHU TECT KHJIUIIMMMU3
MYMKUH.

2.  4ekJoB(KOMAA)JapHH KOHYHUH MyHOcalaTiap TYIUIaMHra >XOpHUi
KWIHII YYYH.

Kyiunarup R wmynocabatam  kypainuk. bymga A — C  Hu
KAaHOATJIAHTUPA/IH.

bynna A al kuiimatura sra, C 3ca cl, Xyaau myH1ai KK KOpTexx A a2 Ba
C »aca c¢2 kwuitmatura osra. Lekin C— A @yHkuuoHan OOFIHUKIMKHU
KaHoaTJIaHTUpMaiau, auyHku t1=(a2,03,c2,13) Ba t2=(a3,03,c2,14). Ymly KopTex
oup xun C HUHT c2 KMAMaTWra 3ra JIGKMH Xap XWiI A HUHT a2 Ba a3 KuiiMaTiapura
Xam 3rajgup.

bup xun ¢yHKmoHaN OOFMMKIMKIAP TPUBHAN ACHWIATM UYyHKHA yJap
XamMMa MyHocabaTiap TOMOHHMJAH KaHoaTilaHTupuiaau. Macaman A—A
Aatpu0ytra sra 6apua MyHoca0atiaap TOMUHUIAH KOHAUPUIIAIH.

Masbnymotinap 6a3acu acocaH MB HUHT JoilMXxacuJaH TapKuO TOMAJH.
Moxusr-anoka moaenu MB Hu sgpaTuimn Makcaauga SHI Ky KYJUIaHWJIAIUTaH
Mozen XxucoOmaHanu. YmlOy Monen y3uaa MabiyMOTJIapHH, MabiyMOTiIap
opacujarv OOFJIMKIMKHY Ba aMaJIapHU HAMOMMIII STa/IH.

Moxust- 0y pean xa€tna Mapxya Ba OoIIKadapujaH XyCyCHUSITHTa Kypa
bapknanyBun o0bekTaUp. bu3z MoxusTHM yHra Tabpud OepyBuHM arpuOyTiIap
Epnamua aHUKIIa0 KUPUTaAMU3.

BoFnukuk-OMp KaHua MOXHUATIAp Opacujard YpHaTWIraH —ajioka.
bornmuknukiaapHu ypHaTumia Oup Xwil TypAaru ajJloOKaJApHUHT TyJaMuJIaH
doitnananamu3. XyAad UIYHUHTACK MOXHUATIAPHM VpHATHUILJA XaM OHp XHJl
TypJlard MOXUSATIAp WAFUHAUCUAAH (oiIaaHUIa IH.

Acocuit ynzmana Oy 6up KaH49a MOXUSTIAp COHU Oup-Oupiapu OuiaH y3apo
KaHJ1ail ajJokaja OOFJIaHTaHIUTH TaCBUPJIaHAIH.

MoxusiTHH YpHaTUIUIIMAA OONUTAHFUY KAIUTHUHT €Tapiuda aTpuOyTiiapu
MaBXyJl MAclIUTd Ky4YCH3 VpHATWITaH MOXMAT ae0 HOMIaHaau. boummanruy
KQJIUT MaByJ OYJIraH MOXMST 3Ca KyWIH MOXUST JAeHuIIaau.

MoxusT anoka moaenu Typid Kucmiiapy MB cu ausaitHepiapura MOJAEN
YHM sHaJa y3rada XojaJa TaCBUPJAIIHUHI KYNTMHA YCYJUIAPUHU TaKIUM 3TaJIH.
bynna xam acocan fosi Ba 0ObeKTIap, arpuOyT Ba OYFIaHUIUIAP MOXHUSAT



TOMOHHJIaH Oenrwmiananu. bepuiran 0ObeKT CTPYKTYpaCHHUHT Oapya KYpUHHIIN
MOXUSITHUHT KYy4JIWJIUK 1apa)kacu OPKAJINA TYIIUHTUPUIIAIN.

MBcu gnoiuxacu MOXHSAT-aJOKa MOJEIMHUHT PEILHOH CXEMajapu
TymamMu épaamuaa HaMmo€H atwiaau. bynma MB na xap Oup MoxusT Ba xap oup
OOFNUKJIUK OyTYyH Oup Oupriamiran peisdilOH cXema acocuja YypHaTuwiaau. by
dbopmasiap MOXUSAT-ATIOKA MOJENHIaH PEIAIIMOH CXEeMaHU aKpaTHITra acoc 0YIno
XU3MaT KWJIAJIH.

MaxcycnamTupuin Ba yMyMJIAIITUPUIT IOKOPU Japakaard MOXHUST OWIaH
KyHU Japakajard MOXHUSTHU VpHATHMILIap YTacuja ajokKara aHUKIUK Oepaju.
YMymnamtupuin 0y Oup Ba yYHJIaH OPTUK KyHHU Japaxkafard MOXUATIAp Y3uJaH
IOKOPY Jlapa)kafjlard MOXHUSTJIIADHH YMyMUW Hufuiarad Hatwxkacugup. FOkopu
Japaxaaard MOXUSTHUHT aTpUOYTIapUHUA YPHATHUIL KyWH Japaskalid MOXHUSATIapHU
YpHatui kabu Oup xunjaa oynaau.

['ypyxyam Oy OOFIMKIMKIApAA KAaTHAIIMIIM MYMKWH OYJIraH Ba HOKOpPH
OOCKMY MOXMATIAPHU YpHATUIIJATUACK OOFIUKIUKIAPHUA YpHATHUIIIATUICK
MaBXyM aMaJJiup.

UML - 06y wmamxyp wmoxaemnam Twmaup.YMJI cund nuarpammacu
cuHbIapHU MOJEIUIANIIa KeHI KYJUIAaHUIUO MablyMOT MOJAEIIapuia yMYMHM
Makcaj yuyH (oiganaHuiagm.

Ha3zopar caBosiapu
1. UML auma?

Jlonmxanamrupuil )xapa€Hu 1eraHa HIMAHU TyIIyHacHu3?

W N

Kapop kalyn kunumiga JOWMXQJIAHUIIHUHT VPHU XaKujga ranupud
O6epuHr?

MabyMOTIapHUHT MyHOCA0aTH JIerana HUMa TyIyHacus?

Cranpapt noitmxanaiil TUJIA HUMA YYyH Kepak?

MA Ba UML nHuHr dapku Humana?

Penmaunon mabiymoTiap Huma?

Jwn3aitnHu spatui ycyinapu?

I R e

. ER monennu sparum ycynu?
10 Kanut arpubytinap HuMa yuyH kepakx?
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4 —magp3y: CypoBJap Ba yJIapHHU KaiiTa HlLIam 0ocku4aapu (2
coaT).23 .
Pexa:

4.1.CypoBiapHH KaiiTa UIIJTAITHUHT OOCKUJIAPH.
4.2. CypoBHU Oaxojall yI4OBIaApH.

4.3. Tannam amanu.

4.4. Capanam Ba OUpialITUPUIIT aMaJlIapH.

Tassnu ubopanap: Cypos, PenAYUoH aneeobpa, mauaau,
onmumaniawmupuwl, Oaxonaw, capanawi, uiaui, OUpIaAMYU 64 UKKUIAMYU
Kaaum.

4.1. CypoBiapHu KaiiTa MILIAIIHUHT 00CKUYJIapH

CypoBiapHu KaiiTa unuiaml — MabIyMOTJIap 0Oa3acHJaH MabIyMOTJIApHU
ONUII Y4YyH (QoHJanaHuIaAurad acocuil Baszudanmap cupacura Kdapaaurat
amayuiapaad Oynu0 xwucoOmananu. by >kapa€H 1OKOpHM OOCKHYIM JacTypiiaml
MyXUTJIApUIA [MAKIUIAHTUPWIIAJUTaH CypoBiapan MB ydyH Mocnamrupuin
ycyJlapuHd  (4opa TaaOUpJIApUHM), AKCIAHTUPHIN, ONTUMU3ALMSIIANL  Ba
cypoBiiapHu 0axoJiaill TU3UMJIAPUHU Kampad oJaau.

CypoBnapHu KailTa MUUIAIIHUHT acocuil Kamammapu 4.1 — pacmaa
KEJITUPWITaH.

Acocuii Kanamuiap Kyiuaarmiapaad noopar:
1. Taxuun Ba TapxKuMa;
2. OnTuMauTalTHpyI;
3. baxoumam.

buprvHun HaBOaTna cypoBHUM GoHAANaHUII MYMKUH OViraH KypUHHILIra
KenTupuil kepak. bynunr yuyn SQL tunupgan ynymun (oipanaHuil MyMKHH.
AMMO Oy THJI MHCOHJAp Y4yH Oab3u OUp MyaMMOJIapHH KENTHUPUO YUKapaau.
TU3UMHUHT WYKH CYPOB TY3WJIUIIUTA KEITHPUIIT aCOCHM MyaMMO OYiu0
xucoOnanagy. byHuHr yuyH doiinanun Oynran acocuil ycyiuiapian Oupu Oy
KEHralTUPWITaH PesIlMOH ainredpa acocaapuaup.

[yngait xkuaud OupuHuM Basudaga TU3UM CYPOBHHM KalTa HILIA0, YHU
TU3UMHUHT MYKU (opMall KYpUHUIIUTA KEATUPUILM Kepak. by »kapaéH xynau
Oolllka THU3uUMIapaaru mnapcep (parser) KOMIIISITOp KaOW amajira OLIWpUIaiu.
CYpOBHUHT WYKU dopman KYPUHULIUHU MIAKJUTAHTUPUTIT yayH
¢oiinanaHyBYUMHUHT CYPOBUHH TaXJIMJIOBYM MOIYJ €pajamMuaa CUHTAKCUC TaXJIHII
Kuuiu kepak. CypoBiaapHUHT Kynmuuiaurd MBrnapHunr myHocaOaTiapu Ouinax

21, Silberschatz, Abraham. Database system concepts // pages-537



OormuKaup. Moayn CYpOBHUHT TaxXJIUIUAAH CYHT YHUHT [Ia)KapacUHU KYPUHHILIA
TAaCBUpJIALIIA Ba YHU PEJILMOH ainredpa amajiapura yTkazaau. Arap CypOBHHHT
TY3WINILIHN TYJIUK PEJISLUOH anreOpa amaanpu OuilaH Oup XWIIUK MabHOHHU Cakjad
Komum 3apyp. Kyaa kymina®d KOMIUIMATOpJIAp TaXJIWUIAIIHUHT TYpiId XWJ
ycyinapuaaH (oijanaHuiaim.

~ parserand . relational-algebra
query - . o
: . translator exXpression

b &

< OpHIuZeT ==

t..

gucTy

putput [~ s _-._=_x.'alu.an-.~n 'rﬂ.il‘il‘f_'_'_' e -.eh.—'-:l.u'.i-:m plan

b A e - | b A

data siabsiuc

= ol ol
aboait data

v . o 24
4.1- pacm. CypoBiapHu KalTa HIUIAIIHUHT ACOCHM KaJaMJIapu.

XaBoGmapHu onuin y4yH cypoBra OOFIMK XO0JiJa >KyJa Kym Kowujamap,
TypJid XWI ycyJuiap MaBxkya. Macanan, SQL na Ty3wiaaurad cypoBiap Xap XHi
amMajyiap Ba OelrwiapHd onumu MyMkuH. Xap Ooup SQL cypoB y3ra ycyn
épraMuia pensiuMoH anreOpa KypuHHUIIMAA YTKa3UIIHUHT OUp HeuTa yCyJulapu
MaBxkyA. byHZaH Tamkapu pensiuMoH aiaredpa CYpOBJApHHUHI  aMajiuil
0axoJIaHUIINA UMKOHUATHA OWJIaH XaM OOFJIaHa IH.

Ky#ungaru cypoBHU KypuO YMKaMu3
select salary
from instructor
where salary < 75000;
By c¥poB pensiiinon anredpaaa Kyiuaarnya makiIaHTAPUIaIM.
* Osatary < 75000 (1544 ((instructor))
Usaiary (Osatary < 75000 (instructor))
byHnan Tamkapu Ou3 pessiiuoH anrebpa amajulapuHu OUp HEuTa Xap Xujl
anropuTMIIap OWjIaH amiiara OIIMPUIIMMUA3 MyMKHH. MacanaH, Ma3kyp TaHJIAIIHHA
amaJjira OIMMUPHUII YIyH Xap Oup KoTpex(€3yB)Hu oinuk Maomu 75000 naH xamiu
OyiiMua W3TalIMMHU3 MYMKMH. Arap oimuk aTpyOyTu B’ Imaxkapacu HHaeKcHIa
KUpUTHITaH (pyxcaT Oepwiran) Oynca, Kepakiau €3yBHM H3/1a0 TOMUII OCOH
amaJra OlMpHUIIl MyMKHH.

1. Silberschatz, Abraham. Database system concepts // pages-538



CypoBHm TynuK Oaxonaml Yy4uyH ¢akaTTiHA PEJSIUOH  anreOpaHuHT
MyHocaOmapuaad (QoigalaHuin eTapiau 3Mmac, OyHUHT ydyH Xap Oup OepuiraH
amMalHi 0Oaxojaml WHCTPYKIHS €3I OpKaJIM amiara OLIUPUIl MYMKHH.
WucTpykins €3umma alropuTMiIapia Maxcyc amaiiapra bTHOOp KapaTHIl Ba
ynapaan ¢oinataHuil y4yH aHMK Oup €ku  Oup Hedra HHIAEKCIapaH
doiinananuin TaBcus ITHIAAU. Pensdnnon anreOpaHUHT aMalapd HHCTPYKIUS
aHHOTAIWs OWJIaH KeNTUPWIMIIMHA OAJWA 0axoJanl Me30HU cudaTruIa OJWHUIITI
MyMKuH.  Onaauii amalapHUHT Yy3apo OOFIHMKINTH CYpOBJIapHH OaxoJarmiaa
UIUIATHIAITN MyMKUH Ba Y31 OWJIaH CYPOBHUHT pekacu €ku Oaxomaml pekacuHH
XaM amJITa ONIMPHIIMIIY Ha3apaa TyTwirad 0ymamu. 4.2 pacMaa busHuUHT 10KopHIa
KEJITUPTaH CYPOBHUHI OaxoJiall pekacu KypcaTwiraH. AHHMKJIAHTaH HWHJEKCIA
(pacmpa HWMupexc 1) Oup Karop amaminap TaHigaml MYMKUH. CYpOBHUHT
OaxapwIMIIA CYPOBHU OaxoJiall pexacu OpKalu Oaxapuwind cypoBra xaBoo
KauTapaJu.

U salary

¥ salary < 75000; use index 1

instructor

4.2 — pacm. CypoBHH 0axoJialill peKacHu.

bepunran cypoBnapHu 0axoiaml yuyyH TypJidya BakT capdiaHuIId MyMKUH. bu3
doiinasianyBUMaH YHUHT CYPOBHMHHM AHMK Ba MAbHOJIM KUIMO E3UIIMHMU Tanad
KWIMIIUMHU3 OpPKajdu CYpOBHU 0axojall >Kapa€HUHU TE3NAIITHPHUIL Ba caMmapaiu
amayira OMMPUIIUMU3 MyMKUH. CYpoBHHM Oaxoyaml pekacura axpaTuiiaJura
BAaKTHU KWYHMKJIAIITUPUIL CYPOBHUHT PEKACUHHU Ty3uIllIra xam Oormukaup. by
Macananmap CYpoBiapHM ONTUMAUIANTUPHIN Macajapura onub kemaau. by
MacaJlapHUd KeHHHPOK OaTadcui kypubd yukamus.

CYpOBHUMHT pekacH TaHJIaHUIIM OWJIaH CYPOB Iy TaHJIAHTaH peka acocuaa
0axoJIaHWIM Ba OJIMHTaH HATHXa YKpaHTa YUKAPUIIAIH.
CypoBnapHu KaiiTa unuiam ydyH €3WiraH KaJaMJIApHUHT Y3apo OOFIMKIIWTH
acocuii ommin OynuO xucoOnaHaan. Xamma MB xam OyHpmaii aHUKIWKra
acocjaHraH Kajgamyapra TasHa oiMaiau. MacanaH, pessiiioH ajireOpaHuHT
Kouga Ba wudomanapuman Qorgamanum yuyH Oaw3um Oup MBrmapuma SQL
CYPOBHHMHI TY3WIMIINAA CTAaTHUK MIaXapanap MaxmyacuaaH QoiganaHuianm.



Ammo Oy €3unaauran Konga MBrapuaa cypoBnapHu KaiiTa UIIUTAIIHUAT aCOCUHU
TaIIKWI KAJaIu.

CypoBnapHu ONTUMAUIAIITHPHUIL YYyH CYPOBJIAPHU ONTUMAJUIAIITHPYBYH
Xap aMmalira axpaTwiraH BaKTHU OJIMHAAH Owmmimy mapT. Ammo Oy
aXpaTWIaJuraH BakTHU Oaxoyiall MyXMM Ba MallakaTid Basuda XucoOJaHau.
YyHnku, Oy wuIm Typiaud NOapaMmepriap, MabIyMOTIIApHM KalTa HIIIanra
MYIDKaJIJIaHTaH XOTHpa BOCHUTalapu OwiaH OOFiIMK Ba Xap Oup aMaimHH
OaKapUIMIIMHA 0aX0JIaIl IMKOHUSTHHN OCPHIII 3apyp.
by wMaB3yga cypoBHM Oaxonamn pexacuaa Xap Oup amanHu OaxoJiallHH,
capQuiaHagurad BakTHH ypranamu3. ONTUMU3AIMS YUyH KEHUHPOK TYXTalamus3.

4.2. CypoBHH 6axo.am ya4oBapn.”

CypoBHU Oaxosaml yuyyH OuUp HedTa pexajiap MaBxXyja Oyica XxaM MYyXUMH
IIYHAAKW YJIApHUHT OaxOJaHWII HYKTaW Ha3apuiaH TaKKOCIAll WMKOHUSTHHU
OepuIIl Ba PHT CaMapaJIMCHHH TaHJIAIl HIMKOHUSTHHU OKpUHU Kepak. byHUHT yayH
Oaxouail amamiapuaa xap Oup aMadHUHT OaxXOJaHUIIN Ba yJIapHU WUFUII OPKaJIH
CYpOBHHMHT 0OaxoJjialll peKacuHW Oaxojam UMKOHuUATH Oymamu. Ilynmaii xkumuo,
O3 aJroOpuUTMIATH Xap aMajlaHUHT O0axXoJallHU, KACKa Ma3MyHHUHU KEITHPUIITHU
ypranum Ownad wryryjuiaHamus. CypoBHMHr OaxocuHu Oaxonam MBcuna
MabJIyMOTIap OWJIaH, AUCKIApra MypoxaaT COHJapH, CYpOBHM amjara OIIMpHUII
yuyH capduaHaguran BakT, MBCHHHMHT TakCHUMIIQHTAHJIUTHA Ba MapasieUIUTH,
MabIyMOTJIAPHUHT MAaHTUKHIA OOFJIAHTaHJIUTH OWJIaH OOFIMK OYIMO XucoOiaHaau.

Kyna xyn MBcuna MabiiyMOTJIApHUHT TAKCUMJIAHUILIH, TEXHUK BOCUTAJIap/a
MabIYMOTJIApPHUA KailTa MIIAIl yCyJjapu Typjidua amaira omwupuiaau. buzna
MabIyYMOTJIApPHA KaiTa WAl aJIrOpUTMIIAPHH MOJU(UKAIUSATIAIT  OpKaJIu
yJIapHU WIUIANI TE3JIUTUHU OIIUPHUIIMMH3 MYMKHH. AMMO TEXHHK BOCHTAJIAp
OWJIaH MILJIAIl TE3UTMHU OMpUIl Ou3ra O0ofnuk 3mac. LIlyHUHT yuyH cYpOBHH
ONTHUMAJIAIITHPUINTA KETAJAUTraH BaKTAa TEXHUK BOCHUTAIAPUHUT BaKTJIApH
OJIMHAAH aHWK Ba yinap ¥y3rapmacaup. bepwiran Macananu mnact OOCKUYIH
amajuiapura capdiaaHaJural BaKT TYJIMK o4O Oepuiuimmra Kapamai, MacajaaHd
SUMINl BAaKTUHU peajl ONTHUMAIUIAITHPUII Macanacu Myrikyn unt. [lyHuHT yuyH
XaM peas xa€TAaa CYpOBJIapHU ONTUMaUIAIITUPUIN Mapkasuii mpoueccop CPU
TUKKaTuaa Oymanu.

CypoBHu Oaxonam pexacu OaxoJjiall JUCKAAH MabIyMOTJIapHHU Yy3aTHII
OJIOKJIap COHM Ba JUCKIAp COHM OwiiaH ¥y3apo OOFIMK XucoOiiaHaau. Arap
JUCKIAard OJIOKKAa MabIyMOT Y3aTHII MOJCHCTEMAaCUHUHI ypTaua BakTu 1, Ba
0yiokka pyxcaT BakTu T, OYica, yHaa b OJOKKa MabIyMOT y3aTHII Ba s OJIOKKa
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pyxcaT BakKTUHUHT yMymuid KypuHumu b * T, + s * T, xucoOnanamu. TexHuk
Bocutuanap yuyH T, Ba T; mapHu OyTyHIM SHT CYHTM TE€XHOJIOTHMSUIApU acOCHJa
T.=4ms Ba T; = 0.1 ne6 tanmanca, 4 kbau OJOK Ba MabJIyMOT Y3aTHIITHUII
Te3nuru cekyaura 10 MBra tenr 6ynamu.

4.3. Tannam amann’®

CypoBnapHu Kaiita ummamnga QainHu ckaHepiam (YKUII) MabiyMOTiIapra
MYypOXKaaTHUHT MyXUM Oockuuu Oynub xucobnanagu. DailiiapHu CKaHepJaml
MaxCyC H3Jall alropuTMiapu OwiaH (DUKCHpJIaHaIW Ba TaHJIaHAAW. PensimoH
MyHocabatnu MBcuga ¢aiin ckanepnam Oup (Qaiira >xkoWnamraH Oapuya
MyHOca0aTJIapHH Ky31aH KEYUPUO YUKW JIO3HM.

bup ¢aiinna MyHocabaTiM KOPTEXKJIApHU CakjaraH XoJaTuja TaHJaml
aMaJIMHU KypuO YuKaMu3. OHI OJJUM TaHjJall aMaJWHUHT OaKapuIMIIU
KyHuarnda amMajira OUIMprIaIu:

Al  (um3ukau  wu3nam). YM3uKIM W3nanmjga, TH3UM  CYpPOB  LIAPTUHU
KOHUKTUpPAJIUraH BapUaHTJIAPHU KYpUIl Y4yH (ailiHMHT Oapua OJOKIapuHU
CKaHepiaiiin Ba Oapya KOpPTEXJIApHU TeKwupaau. bupuHum xapakaT (ailsTHUHT
OupuHYM OJIOKWTa pyxcaT oduil OwinaH OonulaHagu. Arap OMpUHYM OJIOKIAru
MabJIYMOT apaiiajiral Oyica, KeWWHPOK KaWTa WIUIAll YYyYH YHU KalJ KAJIuo
onuHaau. Tannamga OyHaai ycyiutapu Oolka ycyiiapra HucOaTaH *kyja Te3 Ba
OCOH aMalira OIIMPWIMIIA MYMKHH. UM3MKIM H3JIall AJTOPUTMHU HUXTUEPUM
TapTUO/1a KeNTUpHUIIran (aiiapra HICOaTaH UIIIATHIIUIITNA MYMKHH.

Taknud KWIMHAgUTaH aNrUpUTMIIAP Mypakkad Ba YM3MKIM — HM3Jall
QITOPUTMHUIYA  HUCOATTaH camapaiu XucoOnaHaau. W3mam —anropurmiiapu
épllaMHla CKaHepJiaHraH (pailimapHu Kyn xoJuiap/a MHAEKCHap 1e0 HoMIIallaIu.
bu3 Ttanmam mnpenukarunan doiinananamu3.  CYpoBHM KaiiTa HILIANl y4yH
WHACKCIApHU  TaHJAallHW  KUPUTUII  Kepak.  WHIOekciap  THU3UMUIAH
doiinanaHuIaUran aaropuTMIapra Kyiuaaruiaap Kupaim.

A2(bupnamum WHACKC, KanuTra TeHmmK). Opatna Oy W3am yCyiau KaJuT
aTpuOyT Ba OMpiaMyd KaJIUT OWJIAH COJIMIUTHUPUIN OpPKaJd amajra OUIUpHIIaIu.
ByHu 6up €3yBHM TaHJAII YYYH UIJIATUII MyMKHH. 4.1 jkajiBajira KapaHr.

A3 (6upnaMuu UHAEKC, KaJIUTra TEHT 3MacivK ). bu3 Oupiaamuu kaauT Ouiian
Ovp Heura €E3yBIApPHU TAHJIANIMMUA3 MYMKHH KAUOHKH MabJIyMOTIAPHUHT
OupiIaMyu KaJdUT MabJIyMOTHUHT KaJUT arpuOytu Oynmaca. OnguH ycyn Ousad
dakarrrHa Oup Heuata €3yBiap TYIIaMUHU TaHnamaa dapk Kuiaaan. lyHuHT 16K
MabIyMOTJIAPHA M3JIall KaJIUT OyilMya capajaHradH Ba y3apo KETMa-KEeTJIMKKa
acocnaHrad. 4.1 >xanBanra KapaHr.
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A4 (MKKWAJAaMYW WHJEKC, TEHJUIMK). by TaHmam mapTtu TEHTJWK OyiaraHma
WKKUJIaM4M MHACKC acocua amaira omupuianu. by xapaén ourra €3yB TaHIanu
MYMKHUH arap KajiuTra HucOaTaH TEHIJIMK OVyica, Oup Heutra €3yBHM TaHJAIIA
MYMKH arap MHJIeKCJIaHTaH MaiJIOH KaJIUT MaiiJIoH Oymaca.
bupunun xonna A2ra MOC KeJlaau.

NkxkuHun xonga xap Oup €3yB Oomika Oup OJsiokyiapra OofjiaHraH OYIuIIN
MyMKHAH. KaliCMKu KUpUTHII (YMKApHII) amajulapura om0 Keinaaw. Xap Oup
KHUPUTUII (YMKAPUII) aMaJJITapUHU OakapuIll W3JIall >Kapa€HU Ba OJIOKKA Oepuil
xkapaéuugan VYrtamu. by xoma xeramauran BakT (h; +n)- (T, +Ty) Owunan
xucobOnanaau. by epna n 610kka OofnaHraH €3yBIBpP COHU. Arap €3yBIApHUHT KYII
KHCMH OJIOKKa OOfaHraH Oyica, CYpOBHM KailTa MIIIAlIra Kyl BakT cappiaHUIINA
MYMKHH.

4.1-xanBan
Anroputm b6axocu U30X
bupuaun kamammapuman b,
Al Uuzuk n3nam T, + b, *T, |+ Onox aHUKIAMITAPHIL. b,
(aiinmaru GJIOKJIap COHHU.
¥ bepunran HIapTHU
Unzukm U3JIal, pf ad KaHOATJIaHTUpraHuya
Al KaJUuTra KI;HMaTB 5 W3JIaHagd Ba KalluTra MOCHU
TEHTJIAIITUPHIII *ST-:( r/2) TOTUJITITH KeUHH
TYXTaTHIIAIH.
h;- WHOEKCHWHT  IOKOpHU
KuUMaTh. HM3nanr uWHIEKCH
bupiamun B'- KUPUTHIIL YUKAPUILIHA
A2 maxapana uHueke, | (h; +1) TaHJAIl y4YyH IHa)KapaHUHT
KaJIUTra * (t, +t;) |xuiimatuam 1 ra ommpanim.
TEHTJIAII TUPUIIT Xap OMp KUPUTUII YUKAPHUIII
amManu OJIOKKa MYpO>KaTHU
Tanab sTaau.
Xap Oup maxapa OOCKUYH
yUyH M3Jaml, OupuHYM OJIOK
Bupnamuu B'- yayH wusnam. By epaa b
A3 maxapanu uHaeke, | h; * (T, + T;) | omoknap conn. Id  kamur
KaJIATra +bx*T; OpKaJiu  W3JIalll  MYMKHUH
TEHIJIALITUPMACIIUK oynran €3yBJapra
acaosiaHran  Omoknap. by
Onmoknmap  acocu  €3yBiaap




Ownad OOFfJaHTaH Ba yJapHU
KymmMya — usnam - Tanad
STUIJIMANIN.
HNxxunamuu B'-
bupnamun  kanmutra = Moc
Ad maxapanma wuHaeke, | (h; + 1)
MKKAJIAMYU KAQJIAT
KaJTTra * (t, +tg)
reHTRALITHPULI TEHI A TUPUII
By epna n moc kemmMarasiap
conu. bynga A3 Vyxmam
Bupravan B WHJIEKCIap/iaH
dbolnananunagm. EzyBnap
maxapana wuHAeke, | (h; +n)
A4 Oomka 0JIOKKa
KaJIUTra * (t, + t5) .
e pp— YKOMIAIITaHJIUTH XaMm
uHoOarra onuHagu. N HUHT
Karta  KuiMaTiapujga Oy
U3JIall camapaiu Oyau.
bupnamuu B'-
P h; * (T, + T;) | A3 anropuTMHUHT KaJIHUTra
AS makapaid HHIEKC, .
—bx*T; TEHT OYyJIMara XOJIH.
TaKKOCJIAII
+
Nxkunamun B -
(h; + n) A4 anropuTMHHUHI KaJlUTra
A6 makapajaid HHICKC, .
AKKOCTA * (t,. +tg) | TEHT OYaMaraH XOJu.
T Jamn
4.5. Capajam Ba GHPJIAIITHPH aMaJIapn’
4.5.1. Capanam amajapu
Nkkuta wmacama ro3acupaH capanamn MBcupga myxum axamusTra ora.
bupunungan, Oepwiran SQL cypoB HaTWXacu capajaHraH XOJ1a YHUKAPHIIL

WNkxnHuuaaH, cypoBllapHU KaiTa nuuiaimiaa, 0ab3u Oup MyHocabaT KaOu pesaiuoH

amanapja camapaiu Hatwxka Oepuiid MyMKUH. COpPTHPOBKAHMHI XaM OMp Heya

yCyJuIapu MaBxXy/

sapatuil ycymiapunaan ¢doigananamu3. byHnait myHocabar ¢akar MaHTHUKWAN
MasmyHra ora. Capanmam wmacajiaci KEHr YpraHnwiraH Oymu0 XwucoOsiaHau.

MyHoca0aTinapHu capTHpOBKa KHJIMILIAA
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VYnapnan myHocabaTiiap OpKajdu capajiail Ba TEXHUK BOCHTAIap OuiaaH OOFIUK
capayianuiap xaMm KHpaau. bUpHHYM XO0J Yy4yH CTaHIApT capajall yCyJulapujaH
dolinananuim MyMKUH. bapya xosutapia MKUMHYE X0J1 YIyH KapainMus3.

Wukn Merge capaiam ajJropuTvm.”

MyHocabatnu  capajaliHUHT Oy  aNrOpuUTM  XOTHpaja  IPOTrOHKa
KWIMHMAaNJUral capajalra HWYKJA capajaml Jedwnaav. byHaai anmroputMiiap
KaMJIaH KaM XoJUlapja ¥3apo KYIWITaH ajroputMiap acocuaa ¢oimananuo
KenuHaau. Muky KKYImwiraH capajiaml adrOpuTMHHHM Kylujaarudya €3u0 OJIUII
MymkuH. bynna M Ounan acocuii XoTupaaaru OJIOKJIapHU COHMHU OeNruiaiMus.
Arap ynapra capasaii UMKOHUSTH Oepuiirad Oyiica.

1. bupuHuu Kagamja, capajaHraH Tpacc KaTtop sipaTuiagu, Xap OuUp MporoH
capajlaHaJy Ba Kepakiiy €3yB MyHocaOATIapUHU CaKIaiay.
i =0;
repeat
read Mblocks of the relation, or the rest of the relation,
whichever is smaller;
sort the in-memory part of the relation;
write the sorted data to run file Ri ;
i=i+I;
until the end of the relation
2. VxkuHuM Kagamzaa nporoH oupnamtupuiany. Kopuid Baktaa N xamu coH
Ba M Ourra OJOKHM TaHJAll WMKOHUSTIApU COHU Ba OWp OJIOKIaru
MPOrOHJIAp COHU. by KajaMm Kylugarnda aMajra OmupriIaif.

read one block of each of the N files Ri into a buffer block in memory;
repeat

choose the first tuple (in sort order) among all buffer blocks;

write the tuple to the output, and delete it from the buffer block;

if the buffer block of any run Ri is empty and not end-of-file(Ri )

then read the next block of Ri into the buffer block;

until all input buffer blocks are empty

8 Silberschatz, Abraham. Database system concepts // page-547
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e |16 g |24
e |16 d| 21
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d |21 m! 3 e 16
d| 7
m| 3 24
r |16 &
ad | 21
pl2 2 m| 3
d|7 a [14 f ) p| 2
a |14 dl 7 P r |16
- r |16
initial P sorted
relation rUnNs runs output
create merge merge
runs pass—1 pass—2
1.5. —pacm. Nuku Merge capanam ajJropurMu.

HNuxku Merge capaJiam aaropuTMMHU 0axoJianl.
WNukuy capayain Ba KYIIWJIMHUHT 0axoJIalllHU KyiuAaruya amanira olmjpamus.
b, Gunan 610KIap COHU, I MyHOCAOATIAPHU CAKJIOBYM E3yBIIap COHH.

b,
b+ 2 [1ogu (31)|+ D
12.4 >xanBanmaru Oaxojaml ajJrOpUTMIIADHU KYJIad, rOKopuaard QopmMmysiaHu
Kyhnaaruya €30 oIl MyMKHH.

2[b,/M] + [b,/bp] (2[logM — 1(b,/M)] = 1)

2
bupaamrupum amajaapu ?

by amammap wmyHocabOaTiapHu — OWpiamTHpuIl  Ba  OaxXOJAITHUHT
anropuTMIIapura OarunuiaHany. bu3 Kyiiugaruda TeHT YpUHIM OWPIAITUPUIITHH
KUPUTAMHU3.
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r|X|;4=r5S
bynna A Ba B atpubytnap €ku arpubytiap TymimamMu 0yan0, MyHOcabaTiap
OwiaH OofnaHrad Oynumu kepak. Kylingarunua MUCOI O MyMKUH.
student |X| takes
Onmuarn  OoOyiapra KENTUPWITAH MHCOUIapiaaH  Qoiinananud, WKKU
MYHOCA0aTHUHT KHAMATIAPUHU KEITUPHII MyMKHH.
* TajabaTapHUHT €3yBIIApP COHU: Nty dent — 9-000
* TaJla0aHUHT OJIOKJIAP COHM: Dyt gent = 100.
* takes mapHUHT €3yBABp COHU: Niyres = 10,000.
* takes OJOKIIAPUHUHT COHHU: Dygyes = 400.

BHpIAIITHPWITAaH TAKPOPIaHHILIAP.

Kyiinna kentupuiran 1- anropurmaa tepa OOFiIaHUII OPKAJIX XUCOOJAIIHUHT
OJIN1 aJITOPUTMHU KEITHUPUITAaH. YHAA S | X |g7 MyHOCA0AT KeIUTUPUITaH OYIIno0, 1
Ba s Jlap MUKM MyHocabar xucoOnaHanu. by anropurmiap uuku aaropurmiap 1ed
HOMJIAHA/IH.

for each tuple t; in r do begin
for each tuple t; in s do begin
test pair (1, , t; ) to see if they satisfy the join condition ©
if they do, add t; - t, to the result;
end
end
1- anropuT™M OUPIAIITHPUITAH AITOPUTM.

for each block B, of r do begin
for each block B; of s do begin
for each tuple {, in B, do begin
for each tuple f; in B; do begin
test pair (,, f;) to see if they satisfy the join condition
if they do, add ¢, - f; to the result;
end
end
end
end

%0 Silberschatz, Abraham. Database system concepts // pages-550-551




2- anropuTM. biokiu OupiamTUpUI aaropUTMHU

Merge-Join anroputmMu

pr:= address of first tuple of r;
ps := address of first tuple of s;
while (ps # null and pr # null) do

begin
k; = tuple to which ps points;
S=ALk

set ps to point to next tuple of s;
done := false;
while (not done and ps # null) do
begin
;" := tuple to which ps points;
if (t'[JoinAttrs] = t:[JoinAttrs])
then begin
5 =S5 U
set ps to point to next tuple of s;
end
else done := true;
end
tr := tuple to which pr points;
while (pr # null and & [JoinAttrs] < t:[JoinAttrs]) do
begin
set pr to point to next tuple of r;
f, := tuple to which pr points;
end
while (pr # null and £, [JoinAttrs] = £[JoinAttrs]) do
begin
foreacht, in S, do
begin
add t; ™ & to result;
end
set pr to point to next tuple of 7;
fr := tuple to which pr points;
end
end.




by amroputmaa JoinAttrs R N S BaTg|X |Ty, abHE ¥3apo MyHOCaOATIH
o6ymuo6, 0y epna Ty Ba T aTpubyTiap 0ynmub XucoOmaHau.

al a? al a3
¥ s
P—ra L-aA
b b |G
d| 8 ¢ |0
d (13 d [N
£ |2 m|B
m =
q
N

4.5 — pacm. Merge-Join MyHOocadaTu y4yH capaJjiail.
Hash-join anropurvu’’

¥

L 4 55 - |
§ I

partitions  partitions
ofr ofs
4.6-pacm. Hash-join aaropurmu
By kentupuiran anropuTMiap/iaH TalKapy ssHa OUp HeYTa XUl aaropuTMIiIap
o6op. Ymapuu 1 anmabuérnapumar 554-599 Oernapnma OaraBcuil MablymMOT Ba
KCHTalTHPUIITaH BapuaHTIapy KEITHPHUIITaH.
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Ha30paT caBoJliIapm

. CypoBiapHHu KaiiTa UILIal yCyJjapy UMKOHUSITH caHab OepuHr?
. Capanam aroputmiapu hapkiapu HUMaaa?

. CypoBHU 6axoall YI40oBIpH Ba yCyJiapu?

. Tannam amanu Ba ycyJuiapu xakujia ranupud 6epunr?

. CypoBiapHHu KaiiTa UIILIall HUama y4yH Kepak?

DoiaIAHWITAH a1a0UETIap Ba MHTEPHET CalTJIap

. Silberschatz,  Abraham.Database  system concepts /  Abraham
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. SQL/XML.“ISO/IEC 9075-14:2003, Information Technology:Database

languages: SQL.Part 14: XML-Related Specifications (SQL/XML)”(2004)

. J. Han and M. Kamber,Data Mining: Concepts and Techniques, Morgan

Kaufmann (2000).

. http://www.colapublib.org/periodicals/
. http://houstonlibrary.org/research/databases
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5 —mag3y: Tpanzakuus. TpaH3akiuus KOHIENUUSICH Ba Moeau (2
coar).

Pexa:
5.1. TpaH3akums TylIryHYacu.
5.2. TpaH3akuus KOHUECHIUACH.

5.3. TpaH3akUUSHUHT OJJIUN MOAEIH.
5.4. KymmiMacivk Ba MyCTaxXKaMJIUK TPaH3aKLIHs.
5.5. TpaH3zakuusigapHU OOIIKapHIL ONepaTopapH.

Tassuu wuOopanap: mpansakyus, SQL, amanniap remma — Kelucu,
MPAH3aKyusi Xycycusmiapu, Cakiaul CmpyKmypacu.

S5.1.TpaH3akuus TYLIyHYaCH
AManuéraa Te3-Te3 MILIOHWIA KOFO3M, IMyJ YTKa3Wll Ba OJIMII YYyH OHUp

HeYTa aMaJylapHu OepwiiraHu Oyinda MabaymMoOTiap TYIUIaMHU aocuza Oa)kapuilra
TYFpU Kenaau. MabiiymoTiiap TymiamuaaH (oijganaHyBud OUp pakaMu aMajiHu
OaxapuIITHU Y1lIa BaKT/Ja amalira OMUPUIIM Kepak. MacanaH, Mabiariapuau Oup
JKOWra Ky4YMpHUII TYFPUCHAArM MabIyMOTJIApHU TYJMK aMalira OLIMPHUILI YYYyH
amMannap TYIIIaMH XMCOOJAHAIM Ba STOHA ONepands KWIMHAIM. YIIaHIaH
XapuopJyiap yerapajapia MablyMmMOTIap TYIJIaMU TapTUOW TYFpucuaa Oup Heua
oneparusiiap aHuK xucobsianaau. bynap onepauusiiapHi MUHTIa0 €3ulll, KU yia
WU KeJMIIUII TYFpucuaa OyHaail OaxkapMaciuk, Xed Oup oneparusiia amalira
OLIMPMACIIMKKA TYFPU KEJIAIH.

Tynnamnapaaru amamiap TYFpUcH]Ia oTepanysiiap ssroHa MaHTUKUNA OUp HMIIT
pakamu OwjaH HOMJIaHAAU. byHnail MabayMoTIap TYTUIAMUHUHT TapTHOW Kap3HU
TabMUHJIAII KepaK Ba TETUIILIN OaXapWIUIIN TYFPHUCHIA KEeTUIIyBIapra Kapaman
pan »kaBoOJjapu OepuIlM Kepak, €Ku Xed Oup Tyrpucuaa. byHnail Kap3HU OWIIHII
VUYH @Xapulll TYFpucuaa OUTHMIIApHM MIIMAAa OyHIal ycys TYFpuUcHaa y3apo
MyBOQUKJIaIITUpUIMarad. byHaail amamnapHu Ba BasudalapHU TpaH3aKIUsA
XUCco0main Ba OomKapagu.

5.2. Tpanzakumusi KOHIIEMIUSICH

Tpanzaknus siroHa THU3UM(ITOPUTM)HUA Oakapuil OYirb, MabIyMOTIApHU
YUupHulIl, SHTUJAI, TaHJall Ba OOIIKa OMp HeuTa amMajlapHU Oa)KapuIIHU TaK030
kunaau. Tpanzakuusi ¢oilnanaHyBuu AacTypuil TabMUHOTH OHIJIaH WHTETparlus
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KUIUHAAU. YHAA QolgananyByu I0KOpH OOCKUWIN JacTypJiall THiiapu (Macalia,
C ++ éku Java) Ba SQL napaan ¢oiinananumm myMkuH. MBcu Ounan OoriiaHuin
yuyH JDBC éxu ODBC 6unan untepranus amanra omupuiaan. TpaH3akius Oup
byHkuus €xku event MIAKJIKMA KEJIUIIM MyMKUH. TpaH3akiusgaru 0apya amaiap
begin transaction Ba end transaction omeprtopiapu opacuaa 0yaaau.

by amannap ketma keim (poiimananyBunra siroHa amasl KaOu TacCBUPJIAHUIITN
kepak. TpaH3akuus SXJIAT sITOHA Ba OWp BakTaa (aon Oaxapwiagurad aMajIup.
Myaunr yayH yaaaru 6apua amasiap 6axapuiaay €ku O6axapunmaiinu. [lynnait
KWIMO  TpaH3akiusi aMmajiapHu  OaxapumiHd  Oonwraiiim ammo  MBra
y3rapTUpUlUIap KUPHUTA OJMaid Ba TPaH3aKIMs Tyramu OuiaH y TOMOHJIaH
Oaxxapwiran Oapya amaiiap amaira omupuianau. by xapa€HHu ky3 onaummusra
KEJITUPHUII YYyH aMaJUIApHUHI Oa)KapuiuIIM BakThaa Oupop Oup amanjia Housra
OynuHUII Xoaucacu 103 Oepuiid MyMKUH €k OCna TEXHHK HOCO3JIMK BYXYJTT
KEeJIMIIM MYMKUH. bymapnan kxypuHuO TypuOAMKHA, TEXHHK BOCHTaJIap Ba
amajulapra aHUKJIWMK KHPUTUII KUMMH um. Arap Oy xoaucanap pyil Oepwii
XTUMONHU OVyiica, ynap MBHUHT BakTHHYaQIMK cakjall >KoWura cakjaHaau. by
kapaéHJa BaKTMHYAIMK XOTHpaHUHT cBoucTtBacuHH “ALL or NONE” kuam6
KYWHII KEpaK €KM aBTOMATHK aMaJira OIINPUIIA]IN.

bynaaHn Tamkapu, TapaH3akuus SXJIAT OUTTa aman Oynranu yuyH MBcugaru
amayiap Oup Oupuaan anoxuga OaxkapuiMmaau €KW ajloXuja TpaH3aKIMs
xucobnanmMaiau. Tpanzakuusa BakTuga OyHu (oliganaHnyBuu cudaruna TYFpU
TYIIMHUII Kepak. YMyMan onraiaa SQL amamwtapm xam MBcwura anoxumuma —
aloXujaa MypoKajapu MaBxKyJ OViraHd ydyH TpaH3akuus Oup Heuta SQL
orepaTopiapyuaaH TalKWI Tonaan. MBrnapunuHr TH3UMU Oy OnepaTopIapHUHT
UNUIAIIMHA ~ TYJIWMK ~ TabMUHIA0 Oepumu Ba Oup BakTaa MBcuHHHT
OTepaToOpJapyuHU XaM Oakapuilu 3apyp. by xycycusar y3ra wunuiapra
KYIIMJIMACTUK (M30J1Ms1) 1e0 HOMJIaHaIu. Arap cucTeMa TPaH3aKUUSHU TYIUK
Oaxxapca xaM, Oy KYIIMJIMACIMK KWYUK Makcaana Qoigananwiaa. YyHKU
CUCTEMa TpaH3aKLMs Oakapuia€Tranauru xuc Kuiauimu kepak. [yngait kumumo,
TpaH3aKIusl xoaucacu Oapya tacoauduii aBapusi XojaTiapaa XaMm cakjaad KOJHII
UMKOHUSITHHH sIpaTHIl Y4yH XusMar kKuwiaau. lyHuHr ydyH Oy XyCycHSsT
MYCTaXKaMJIMK J1e0 HOMJIaHa/IH.

IOkopuna kenTupwiran ydyTa XyCyCHUAT OpKaJIW TallKWI —3THITaH
TpaH3akiuss MB cucremacu Ouiian ujean CTpykTypajiamrad xucoonanaau. by aca
TpaH3aKIKsA YUyH 0ab3u Oup TajgabiapHU KUPUTHUIIHU TaK030 dTaau. TpaH3aKIus
MabIYMOTIAPHU SAXJIUTIWTUHU CAKJAIIM JIO3UM, arap TpaH3aKIus KYUIUIMAcCIUK
TpaH3aKUMsACH XycycusiTh Oujan Oaxapuica KeTMa-keTnuk Owian MB
CUCTEMAcuJa Y3WHUHI OJIIMHIH XOJaTUIa KEIUIIM Kepak €EKU  TpaH3aKLUs



OXMpHJA  KETMa-KeTJIMK  aoCHcla  acjl  XoJlaTura  KaWTUIIM  Kepak.
MabIyMOTIApHUHT  SXJUTIWTHHU  CaKJAaHUIIM  y4yyH  Tpanzakuus  SQL
OTepaTOPJIAPUHUHT OakaplIraH aMaJUIapUHU TYJIMK Ha30pAaTUHU amajra OIUPUII
Kepak. by kannmaii amanra ommpuiaau? By mactyp Ty3yBUMHHMHT €3raH KOAJIapU
OpKaJIM aMaira Oomupuwiaad. by XyCycHsIT HM3YMJUIMK (KE€TMa KETJIUK) el
HOMJIAHA/]IH.

BynapHunr OapuacMHM amanra OIIMPHUIN YYyH TpaH3aKIHsulap KyWHaard
XYCyCHUSTIApHH OakapuIIIapHu Kepak:

* Banentnuk (Oomka aTpuOytiap OujlaH OHPHKUII €KUM aJIMAITMHUIIT
KoOmnuATH). TpaH3akuussHUHT Oapua amamiap Hatwkacu MBceupa amanra
OLIMPWIMIIN Kepak KU OMpop OUTTAcK aMajra OMIHpUIManIu.

e MBumuk (ketMa KeThuk). TpaH3zakuus Oaxkapuiranja KyIIWIMacluK
(7pHM  TpaH3akIMs Oa)xkapwia€TraH BakTAa IMapaiell OupopTa TpaH3aKUHUSIHU
OaxapuiiMacin) acocuia MBCUHUHT SIXJTUTIUTUHU TYJIUK CaKJjIall.

* Kyumnmacinuk. Arap Oup BakTAa OMp HedTa TpaH3akuus Oa’KapUIMILN
Kepak OYauO kosca, tusuMm T; Ba T; TpaH3aKUMsJIapHUHT OaXKapUIMIIMHM
TabMMHIaM(rapanTusnaimm), Oynma T; Tpansakuus Oaxapuiaran cyur T;
TpaH3aKius Oaxapuinanu, €ku akcunda. Arap T; Ba T; nap y3apo Oorimk Oyiica,
Oy T; Ba T; Tpansakuusiiap OuTra TpaHsakuus XucoOmanamu. dynnaid KumO
TpaH3aKIKs OOIIKa TPaH3aKIMs aMalllapy XaKuaa MabJIiyMoOTra 3ra OyaManu.
VYnap mry xouiia napajies UIian IMKOHUSTUTA 3ra OYIaau.

* MmycTaxkamiIuk. KadoHku TpaHzakius MyBO(haKUsSTIN amaira olmupuica, y
Oaxxaprad amaymap Ba Yy3rapunuiap MB cuctemacura KupuTHIaay Ba CaKJIaHATU
(Oupop Oup TEXHUK XaTOJUK pYil Oepca Xam).

5.3. TpaH3aKUMSHUHT OJUIHii MoOJeIn>

SQL kyunu Ba Mypakkab tun 6ynub xucobmnanaau. LIlynunr yayn 6us oaauit
MBcununr tuutapuaan Qoigananamus. ByHUHT ydyH Kymuim, Yuupuin kKaOu
amMaiiapuaud  anmamtupu®  onamu3.  llyHunrnek  mabiaymoTiap  yctuaa
OaxkapuiaauraH amMajulapHd OJNJIWK TWIJard apuMEeTUK amaiap OwuilaH
AIMAIITUPUO OJIAMU3.

Opatna xap Oup TpaH3aKIUSHUHT HOMJIApU JIOTMH xapduapu OujaH
HOMJIAHMIIK Tanald »Twiaaud. MabiyMmoTiapra MypokaT KyHujaru aman OusiaH
amuiara OoIlMpaMus:

- read(X), X ¥3rapyBuumra MBcupman MabayMOTIIapHU Yy3aTaiu, TE3KOP
xoTupajara X MablIyMOTra MypOXkKaT OPKJIM YKHUIII aMaJljlapy y4yH.
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- write(X), X ¥y3rapyBumman MBcura MabIyMOTIapHH Yy3aTaad, TE3KOP
xoTupara X MabJIyMOTHH €3I amMaIapy YUyH.

Mucon yuyH Kyluaaruua TpaH3akius Oepuirad OyJICHH:

Ti : read(A);
A:=A4A—-50;
write(A);
read(B),
B :=B + 50;
write(B).
by tpanzaknusauHr um MBcugaru A mabiymotra kuiimatugad 50 HU oau0
tansam Ba B MabaymoT KuiimaTura 50 HU KYn6 KYyHUIIIHUD.
CakJjam crpyKrypacm’

Tpan3akuus OpkKanu amanra OWMpWiIral amamuiapau MBcu cucremacura
AXJIAT CaKJalll YYyH OJJAWMHAAH TpaH3aKud EpAamMulia KalTta NyJaHAIUIUTaH
MabJIYMOT CTPYKTYpPACHUHHU OUJIMII Kepak OyJiaau.

buz Ounamuzkun MBcupa MablIyMOTIapHM CakKJallHUHT OWp HedTa
MeToauKamapu 0op. DHau Oynap Katopura siHa OWTTa cakJjail CHH()U KpUTHIIaIn
Ba y cTabui (Y3JIyKCHU3, TOMMHM) cakjaIl ae0 IopuTuiIaan. Yiap Kyiuaaruiap:

- Y30K MyaaTiiu cakJam. JHeprusi OusiaH OOFIMK MabJIyMOTJIAPHU CaKJIall
olIaTAa TE3KOop XOTHpajga amaira olMpuiaau. byHra wmucon cudartuga
MBCHHUHT K311 XOTHpPAaCHMHM XaMm OJIMII MYMKHH. Te3kop XoTupamaru
MabJIyMOTapra Mypokatjap Te3 Ba aHuK coaup Oymanu. LlyHuHr y4uyH omatna
MabJIyMOTJIApHHU y30K MYAATJIM cakjall BOCUTaJapuIaH (poiJalaHuII KEpaK.

-JHeprusira OOFJMK cakjganuiap. byHnail Tusumiiapra cakjiaHaguraH
MabJIyMOTIap Oupra cakjaHTraH XoJifa yupaiau. bynapra Mucon Kminb, MKKMHYU
XOTHpa TAalIKK XOTHUpaldapHU oJuml MyMKuUH. IyHuHrOek Tammb oaum y4dyH
MYyJDKaJUIaHTaH KypuwiManapla XaMm cakjgam MyMKuH. FOkopu TexHojorusiap
acocuia ymoy amai Te3 aMmajra omupuiaan. Maskyp Tallky cakjiall BOCUTalIapu
MabJIyMOTIAPUHHT HYKOTHIIMIINTa cabal OYIUIIN MyMKHH.

* V3aykceu3 (gommmii) cakiaam. by myHpgait cakmam BocuTacu OYnuid
KEPAaKKM, X€4Y KAa4yOH MabJIyMOTHM WMYKOTHMII MyMKHHMac. Hazapuii xuxatinaH
JOVUMHI CakJalllHA TallKWJ KWJIUII MYMKHH, aMMO aMallMid XuXaTAaH OyHHMHT
WUJI0KHM UYK. ByHUHT 0ab3u Oup Metoapaad ¢goigaianuin MyMKUH. by ycynap
MabIyMOTJIAPHA WYKOTUIIHM KaMaWTHpUIITa XuU3MaT KWwiaad. DyHM Tamkwi
KWJUII y4yH OUp HEuTa MabJIyMOTIapHU OUp HEYTa MAabIyMOT KYy4yUpHUO FOPHUIL

i Silberschatz, Abraham. Database system concepts // pages-632



BocUTacujaH (oinamaHuIl MyMKHUH. SIHTUIaHMIIHU IIyHJAl amaira OLINpPHII
KEpPaKKH YHJa MabJIyMOTJIApHU WYKOJIUIINra HyJl KyWMaciauK Ba KaQUIUTUK OepHIi
JIO3UM.

5.4.KyIINIMACINK Ba MyCTAXKAMJIHK TPAH3AKIUA

bu3 rokopuaa TabKUIJIAraHUMHU3AEK TPAH3AKLMS SXJIUT aMmalira OLIMpPHIIAIN
Ba AKyHJIaHWIaAW. byHnan TpaH3akuus TyraJUIaHTaH TPaH3aKUWs caHanaau. Arap
ou3 OYHUHT TYIUK XYCYCHATHHH TabMUHJIAMOKYM OYJcakK, TpaH3aKIUsI
MBcuHuHr Xonatura Tabcup KypcaTrMaciauru jo3uMm. [lyngai kummb uxtuépuii
y3rapuiiap, TpaH3aKIus Tyratuiaranuaan cyHr MBcura unobaTra oONMHHIIN
Kepak. Arap TpaH3akiusi MyBO(DAKUSATIM amMajira oliMaca, aMmalra OIIUPHUITaH
Oapxka y3rapunuiap MBcugan onm0O TamaHumyd - kepak. byHpmait  Oapua
V3rapunuiapau log gaimnapna €3u6 O6opunanu. bapua €3yBnap uaeHTHUUKALINS
KWIMHaIU. by Xakuaa TyIuK MabiyMoT 16 6001a KeATUpUiIraH.

bu3 TpaH3akUUSHUHT MyBO(DAKUATIN OYJIMIINTa UIIOHYUMU3 KOMUJT OYIUIIN
kepak. [IyHMHT y4YyH TpaH3aKUUSHUHT aOCTPaKT MOJCIHU KEITUPAMMU3.
Tpan3aknus KyiHugara acocuii 0ockuuiapaad noopar

» Qaowumk, Oounutanruy Xosar, TpaH3akiust Oy XojaTaa Tal€p craTtuk
XaToJIapcu3 OYJIMIIN JIO3UM.

e XyCycui XOJ YYyH TyraTWIraH. XarojapJaH XOJIA XOJ YYyH TYJIUK
amajlapHu OKapUIUIIMHA TabMUHJIAI.

* AmJiara omMaciuK (XaTtosiuk), Arap HopMai uil (GaosdsITH JaBOM 3THPHUII
MYMKHH OYyJIMaraH xojar.

* V3ynuimi, arpa TpaH3akuus OaxkapuiaétraH Baktaa cooit Oyica, MBcunu
OJIIMHTHY X0JIaTTa KEJITUPHIILL.

* Tyratunrannuk, TpaH3akuus TYJIUK TyraraHuJaH CyHI'H XOJarT.

Yumly kentupuiaran OOCKUWIAp acocuja aOCTpaKT MOJEIHU KyWujaaruya
YU3UII MYMKHH.

1. Silberschatz, Abraham. Database system concepts // pages-663




partially
committed

5.1-pacm. TpaH3aKUMSIHUHT aACOCUIT DOCKHYJIAP MOJEJIN.
Kymuiran tpansakuusiap
dapaz kwiamu3z Ouzga Kyuugarmda wukkuta T, Ba T, TpaH3akuusiap
Oepunran O6yncuH. by TpaH3zakuusiapHu KYUIWITaH BapUHTIAPUHU KyWHJaruda
amaJra OIIUPHUII MyMKHH.
T, Tpan3akius
T;: read(A);
A:=A4—-50;
write(A);
read(B),
B :=B+ 50;
write(B).
T, Tpan3akius
T5: read(A);
temp := A *0.1;
A:=A— temp;
write(A);
read(B);
B := B + temp;
write(B).
by T, Ba T, Tpanzakuusuiapunu Oup Heua BapuaHTa OWMPrajvKaa WILIATULI
ycyIuiapu 6op.
1. Kerma-xker wnuiatum mnpuHnunu. byHna aBBam OupuHYM  (MKKHHYH)
TpaH3aKIMsA CYHT UKKMHYM (OUPUHYN) TpaH3aKIUsI Oaskapuiiau.



T, T,
T;: read(A);
A:=A4-50;
write(A);
read(B);
B:=B+50;
write(B).
T5: read(A);
temp := A *0.1;
A:=A — temp;
write(A),
read(B),
B :=B + temp;
write(B).
Exu
T, T,
T5: read(A);
temp := A *0.1;
A:=A— temp;
write(A);
read(B),
B := B + temp;
write(B).
T;: read(A);
A:=A4-50;
write(4),
read(B),
B:=B+50;
write(B).

2. Mabpaymotrnapra MypoxaT
MabIymoTH Ba 1)

TPaH3aKIUSHUHT A

acocuga aBBain T
MabJIyMOTH,

TPpaH3aKIOUAHUHT

A

cynr oaca T

TpaH3akUUsHUHT B Mabiiymotn Ba T, TpaH3aKIMAHUHT B MabiymMoTH y4yH
TpaH3aKIUIHU OaKapuIll MyMKWH €KH akcuHYa aBBai T, curar T,



T, T,

T;: read(A);

A:=A4—-50;

write(4),
T>: read(A);
temp :=A *0.1;
A:=A— temp;
write(A);

read(B),

B:=B+50;

write(B).

read(B);
B := B + temp;
write(B).

bomka BapuanTinapaa QoipanaHuIl XaTo MablIyMOTJIAPHU KEITUPHUO
YUKAPUILIN MYMKHH.
Kymmnran  TpaH3akuusulapHuHr — Tpadiap KYpUHUIOUAA  TAacBUpJIALI

®® O

(b)

ycyJuiapu

5.2- pacm. KeTma-keT TpaH3aKIUSHUHT Oa)KapUIIHIIIN.

©_&

5.3- pacm. HaBOaTMa HaBOAT TpaH3aKIUsIHU OaKapuIll.




(b)

5.5-pacMm. Tonmosioruk capaJiai acocuaa TPAH3aAKUMAHU
O0akapuii.

5.5.Tpan3akuusJapHu 00IIKAPHII ONIEPATOPJIAPH

Omneparop MasbHocHu AmaJ
COMMIT Tpanzakiusaau | TapH3akUMUSHU TaIIKWI KUIYBYA
TyraTHUII MabJIyMOTJIADHM KalTa MIIJIOBYH

Mypakka® Ba ¥3apo OofJaHTaH
amMaJlapHU TyTaTHUIIl

ROLLBACK Tpanzakuusaau | TpaH3akius OaKapUITUIIH
OCKOp KUJIUIII HATHWKacuaa 03 oepran
y3rapuiiapHu 0eKOp KATUII

SAVEPOINT TapH3akus MB Hu opaMK XOJIATUHU CaKJjaul.
Oaxapwmimmaa | by keWMHUanmuk 11y — XoJjartra
OpajiMK HYyKTa | KATHII y4yH 3apyp Oynaau.

caxJan




Masbaymoraapuun 6omkapui oneparopiaapu * DCL (Data Control

Language) — MabJIyMOTJIaApHH OOMIKAPUII

Omneparop MabHoCH Amaua
byryn mabimymoTnap
0a3acura Teruiuu
ALTER MB nu Oynran oObEKTIAp Ba
DATABASE | y3raptupum YeKJIaHUIILIAp
TYIUIAMUHU
Y3rapTUPHILL
ALTER MB caknam ABBaJI sIpaTUIITaH
DBAREA (jOX&ICI/IH (jaKJ'IaH_I COXaCUHU
y3rapTupuin y3rapTHpUII
ALTER TMapossmu Igz:z;ﬁg;ﬁz?ap
PASSWORD | y3raptupui .
Y3rapTUpHII
bapua
CREATE MB spartuim E;Eilz\f:;? iﬂii: STHTU
DATABASE
MabJIyMOTJIap
0a3acuHU ApaTUII
SHru caxiiam
CREATE Caxknmanr COXACHHMSIPATHIII Ba
DBAREA COXaCUH szia MabIyMOTIap
SpaTUII YKOMITAII TUPHIITA
pyxcat 3THIIH
Magxya MabJIyMOTJIap
0a3acuHU YUUpHUIIT
DROP MB rn g})};{aifli 1\1;12’611i<1011amra
DATABASE | yuupuiu .
sra Oynrax
doitmananyBumIap
yUyH)
Mag:xyn cakmiari
MB carcran COXaCUHHU }”ﬂmpmil
DROP (arap yHzaa >xopuii
DBAREA SOXaCHH BakTaa (paom
YaupuIn

MabJIyMOTIIap
XKoimammaras 6yca)




GRANT

MB 6ab3u 00BbeKTIIapU
Baxkomnar ycTuaa Oup Karop
oepui aMaJIJIapHu OakapuIll
XYKYKUHU O€epHILl

REVOKE Maxpym

bupop obbektra €xu
X 00BEKT yCTHIA
aH
YEYHI Oaxxapwinaaurad 6ab3u

aMasutapHu OaXkapuIi

XYKYKUJaH Maxpym
KHJIHIII

KHWJINIII

Ha30paT caBoJIapm:

1. Tpan3akuus Huma?

2.Tpan3akiusiHu OOIIKAPUIITHUHT acOCUil OoCKUuIapu?

3.
4.

TpaH3akuusiia cakjianl CTpYKTypajipu XaKujia ranupud oepuHr?
KymumnMaciuk Ba MyCTaxKaMJIMK TpaH3aKUUsUIApU JAETaHJa HUMaHU

TyIlIyHacu3?

. Tpanzakuusaa goiinananunaaurad SQL oneparopiapunu caHad OepuHr?

doiiganaHnIrad agaduéTiiap Ba MHTEPHET caTJIap

. Silberschatz, = Abraham.Database = system concepts /  Abraham

Silberschatz.6th ed.p. cm. 2011. ISBN 978-0-07-352332-3.

. N. Walsh et al“XQuery 1.0 and XPath 2.0 Data

Model”.http://www.w3.org/TR/xpath-datamodel. ~ currently a  W3C
Recommendation(2007).

. SQL/XML.“ISO/IEC 9075-14:2003, Information Technology:Database

languages: SQL.Part 14: XML-Related Specifications (SQL/XML)”(2004)

.J. Han and M. Kamber,Data Mining: Concepts and Techniques, Morgan

Kaufmann (2000).

. http://www.colapublib.org/periodicals/
. http://houstonlibrary.org/research/databases
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6 — maB3y: MabJyMOTJIapPHN WUFUIIL, }KaMJIAII BA U3J1alI yCYJJIApH
(2 coar).

Pexa:
6.1. MabiiyMOTIIapHU KamJIalll TYITyHYACH.
6.2. MabayMOTIapHU UUFUIT TU3UMH.
6.3. MabayMOTIapHU CaKJalIHU TAIIKUJUIAIITUPHIIL.
6.4. Kowuganap omO6opu.
6.5. Eunmiiap ma)kapacuHu KypHILHH KJIacCU(PUKausIan.
6.6. MabiyMOTIapHU U3JAll yCYJIIapH.

Tasnu wubopanap: xapop kabyn xuauwi, SQL  naxemaapu,
MABIYMOMAAPHU CAKAAUL, KOUOAiap omoOopu, edumiap wmaxcapacu, 3He axuiu
OVIUHUWL, MABAYMOMIAAPHU U3NAUL, UHOEKCIaul, napamempiu 68d 30HAIU
uHoexkciawl, O00N3aPONUKHUHZ BA3HAU 30HANAPU, MAWUHA VKY8U, MepPMUH
yacmomacu 8a 8asHU, MeCKapu MAavlyMOMIU 4yacmoma.

6.1. MabymMoT/IapHU KaMJiall TYIIyHYacH

KopxoHanap WIIMHM pUBOXIAHTUPUIL YyYyH OOBEKTNIAp, YJAPHUHT
daonusaTH xakKuaa Kapopiap, OMp:ka Ba MUKO3JApHHU KYMaWTUPUII TYFPUCHUIATH
MabIyMOTJApJaH OHJIAWH (QoWJamaHuIl >KOPUM KUIMII OYrYHTM KYHHHUHT
Tanaduaup.

bynaait MabIyMOTIIapHU KaiiTa UIUTAIIHUHT UKKH KUXaTiaapu 0op.

bupuHYM TOMOHM MabIyMOT OMOOpH acocuia, OyHaa Oup Mapkasuii oMOOp
yuura Oup Heda MaHOasap/a MabJyMOT/Iap TYIUIaHa Iu. MabIyMOTIapHH CakKJjalll
Macajanapy acocuaa MablyMOTiap OWJiaH Myomayiara KUpUIIUITHUHT OUp KaHya
METOJUIapHU Y3 HWYura ojaaud. SbHM HOAHMK MablyMOTiIap, Oab3W Xaro
MabJIyMOTJIap, TEXHUKA OWJIaH OOFJIMK Ba camMapalid HATHKa OJUII OMJIaH OOFJIMK
OynraH MabIyMOTIApHU KaiTa UIUIal Ba (GaoUIalITUPUIL YCYIUIApU KUPAIH.

WkxkuHun oMuia OW3HEC Macaiajapu Y4YyH acoc Oynagurad OwiuM Ba
TONWITaH MabIyMOTIap WMFUHIMCUHU TaXJIWJI KHIMmanp. bab3u MabiyMoTiiapHu
aHanu3 KWiuml Typiaapu oniaiH adHamutuk xapaéH (OJIAIT) yuyn SQL
KOHCTPYKTYpacu OpKajiu Oakapuiau.

Slna Oup MacalaHWHI €YUMMU IIyKH, axOOpOTIapHU HMHTEIUIEKTyald KahTa
UIUIAIl  OpKajdu OWIMMIIApDHU OIIMPHUII, KalCUKM Oup KaHya TypJaru
MabIYMOTJIAPHUHT KaTTa XaKMJIM HabMyHanapujaH (QoiganaHaran xoJija.
MabiyMOTJIapHU KailTa MILLJIAI TYPJIA XU MAKCaUIM CTATUCTUK MabIyMOATJIapHU



aTaMaJapHU KYIuo Ky siIu.

6.2.MabIyMOT/IAPHH HHFHII TH3UMHI

MasbiaymoTiap 0a3acu TaqOMKK UKKH TypJard KeJIUIyB -Kapa¢H Ba KapopHU
KYJUIam TU3uMIIapura kiaccudukanus kunuHaau. KemunryB-xapa€H Tuzumiiapu
KEJUIIYB XaKuJaru MabIyMOTIapHU WUFUO Oopaau, XyAIud KOMIIAHUSUIAp YUyH
COTHJIAJUTaH MAabJIyMOTJIApHHU €KU pyilXaTra OJull YCyJJIJADUHU Ba YHUBEPCTUTET
YUyH KyIIMMYa MabJIyMOTJIapHUHU Ty1u1ad 0opaau. Kenunrys->xapaén tusumiapu
OyryHIrM KyHJa KEHI MHUKEcIa KYJUIAaHUIMOKIAAa Ba Oy THU3UMIIAD OpKaJH
OOLIKAPUJIIUTaH MabIyMOTIAPHUHT KYII XaKMHU TalIKUJIOTIap TOMOHUAAH XHUCOO
KUTOO KruiHraH. KapopHu Kyiuiain TU3UMMIIADUHUHT MAaKCaau I0KOPHU JlapakaJiuru
MabJIyMOTIap, KEIUIIYB *)apacH THU3UMUJArM WHFUITaH MabiIyMOTJIap Ba TypJiu
XWI KapopjapHu KaOysl KWIMUIAArd OKOPU JapakaJard MabiyMoTjap/iaH
doitnananniHy Kyanad KyBBaTiaiau. KapopHu Kymiaml TH3UMU AYKOHJApHH
3aBojjiap/a uMOuiad YUMKAPWITaH MaxcyJioTiap OwiaH TabMHUHJIAIl — EKU
YHUBEPCTUTET Y4YyH KaOyJ KWJIMHTAH apu3ajlapHu XaKujaru Kapopiap Kalyl
Kumuira épaam oepaau.

MacanaH, KoMmaHus MabJIyMOTIap ©Oa3ac MKKO3/Iap Ba KeJMUIyBJap
XaKUJard OSHI MyXHMM KarTa XaXMJIM MabIyMOTJapJaH TallKWi TOMIraH.
MasbnaymoTtiiap cakjam XaXMH 1037a0 rurabaiitiap €ku XaTTOKU TepabaiTiap
KaTTa Xakmaa OVIUIIMHY Tanad KUIau.

Kapop kaOys Kuiauil yayH MabIyMOTJIapHU Cakjall Ba U3Jall Macalajlapuaa
Oup HeyaTa MyaMMOJIu Macaiap O6op:

- Kapop xabyn kuiuin ydyyH CYpOBIapHMHT Kymuwink Kucmu SQL Tummaa
éamwmmu  €ku SQL  TwiMra YTKa3WIIHUHT UMKOHUATH Wykiuru. [y
unuiapra mocinad Oup Heurta SQLHUHT KEHTaTHpUITAaH BapHaHTIAPU
SIpaTUITaH.

- CypoB Triutapu MBcugaru CTaTUCTUK MabIyMOTIapHU AETall TaxJIujl KWJia
ofMaiiu. ByHUHT yuyH Oup HeuTa makeTiap spaTwiral, Macaiad, SAS Ba
C++. by makernmap MBcuma SQLHUHT WMKOHUSTIAPUHU KEHTAUTHPUO,
CTaTUCTUK MabIyMOTJIApHU KaiTa niuiam UMKOHUHU Oepaan. Kyna kymnnad
COXaJAPHUHT CTATUKTUK MabIyMOTJIapu Oubimorpaduk Oenrunap opKaiu
amaJra OLIUPUIIAIN.

- Karra xomnmanusiiap Ou3Hec Ba MapKETUHIVIAP YYYH MAabIyMOTIAPHUHT
KarTa Xaxwmiapu OwnaH unmaiau. LIyHUHr y4yH MabiaymMoTiap Typiu
CTpyKTypana canaHagu. by xommmappma SQL  HMHT  KeHrawTupirax
NakeTIapu XaM OKU3IUK Kujianud. byHaa cypoBmapHH camapany OaskapHiil

*1. Silberschatz, Abraham. Database system concepts // 887 - 6et



yU4yH KOMIIAHUSJAp MaxCcyc MabJIyMOTIapHU cakjam  Oa3anapuHH
apataguiap. MabiyMOTIapHU cakjioBuM ©Oa3za Oup HedTa ycyiap Ba
anroputMiap €paamMuia MablIyMOTIapHHM Oup Heuta MBcupan #uru6
onanu. llynnait kunu6, Oy doiiananyBuniapra srona Oup xui uHTepderic
acocuzia Mab1yMOTIapHH CakJall MacajapyuHu ypranumira Epiam oepaau.

- bwmmmapau anuwknam ycymnapu, OepwiraH Tai€p ¢opm mara OwiaH
OUTUMIIApHU aHUKJamra YyTtuim MyMmKuH. byHunr Data mining na
OWJIMMJIApHU AaHUKJAp YyCYJUIapu spaTWirad. bynap MabayMOTIapHH
WHTEJUICKTYyall aHAIN3 KWW UMKOHUSTUHU Oepajiu.

Kapop xabyn xunum. by karrta sxapaén 0ynu0, yHIa oaarja TEpMHHIIAP
acocHa IMacT Japaxaaa Kapall HaTWkacuja MabIyMOTJIApHU CTaTUK Ba
MHTEJUIEKTYaJl TaXJIWJI KWW Ha3apia TyTHIIaIu.

6.3.MabJIyMOTIAPHH CAK/JIALIHA TAIIKHLIAITHPHLL
Karra myaccacamapna >xyaa Kym »xoiyapaa OOFIUMK MabilymotTiap 6op Ba
yJIapHU TeHepalus KWIUII YYyH KaTTa MUKAOpIArd MabiIyMOT Kepak. Macanas,
KaTTa MaxCyJOTJapHU TapKAaTHIII KOMITAHMSUIADUHU OJICAaK. YJIapHU MHHTJIA0
TapMoKiIapu Oupnamtupud TypuOau. IllyHuHrAek kKaTTa Myaccaca Mypakkad
TY3WIHILTA 3Ta YKaHJIW MabJiyM, Ba YHUHT OOIIKa TapMOKJIapu Xam Oup Oupuman
(bapKJIOBUM TY3WJIMIIITA 3Ta.

MabayMoT/IapHH CaKJIALI 3JIeMEeHTJIapu
6.1 — pacmMaa THUNMK MabIyMOTJIapHU CakKJall apXEeTeKTypacu KEJITUPHUJIITaH.
[IlyHuHraek MabIyMOTJIADHM MUFUILN, CaKJall IIAaKUIlapyd Ba MablIyMOTJIAPHH,
CYPOBJIAPHU TAXJIMJIJIALI KEITUPHUIITaH.

7 Silberschatz, Abraham. Database system concepts // pages-889-890




data source 1 o %
data
loaders
data source 2 Eﬁ \\_O
: L P |.,
: query and
9 DBMS ) analysis tools

data warehouse
data source n

6.1-pacM.MabJyMOTJIAPHY CAKJIALI APXUTEKTYPACH.

6.4.Kounanap omGopu™
MabnymMOTIapHM WHFWII TU3UM OJATAA MAabIyMOTJIADHM TaXJIWJI KHJIHAILI
UMKOHUSTHHM O€pyBYM MHCTPYMEHTAN KyJlaillMKiapra sra OYIuMIIM Kepak
(macaman, OLAP). lllynpaéi kuimb MabiaymoTiap, KYm CTPYKTypalud Ba Kym
YmuoBIM, Xap Xui arpuOytnuaup. Kynm yiadyamiy MabliyMOTIIapHU CaKJIOBYU

*)ajBasuiap (GakTiap jkajaBayiv 160 HOMIaHaIH.

38

1.

item_info store
item_id store_id
itemname city
color state
; sales
size : ; COuntry
category item_id_
’ store_id
customer_id
date \ custemer
— number customer_id
date_info price e
date street
month city
quarter state
year zipcode
country

Silberschatz, Abraham. Database system concepts // pages-591-592

6.2-pacm.MabaymoTJiap oMOOpPHIA MABJIYMOTJIAPHH CAKJIAII CXEMACH.




MabiymMoTiapHU cakjiam oMOOpJIapy acocHid posi Kapop KaOynl KHIJIMII
KouJanapura ycyJulpura OOFIMK paBUIl[a YpraHuiaaau. YJIapHUA TalIKUI KUIJIAII
y4yH ojaTAa Kyhuja Kentupuiaaurad data minning mmaxapaiud Kapop KaOyl
KWJIKII MoJieTTuAaH QoiiiaJaHuIaIu.

Xap Oup TyryH ydyH arap xamma, €kd “‘amanuii xamma” YKyB Tacoaudiapu
my cuH(pra Taanykmiiapu ounan OoFnHK Oyica, myHAa Oy cuHd pyHxaT TYTyHH
Oynmagm Ba 11y cuH(® Owran Oormanran Oynmaau. Kapama kapmmu Xomatma
aTpuOyTiap peXaTalITUPUITaH Ba IIApTJIAp acocHa SpaTHIl yYyH TaHJIaHTaH
mybp0a (ouepHue) TYryH OYynuImM kepak. Xap Oup mys0a TyryH OujaH OOFIMK
Oynran MabBIyMOT YKYyB HYCXaJIapUHUHT TYyIulamMud Oyia ojagud, Oy mryb0a
TYTYHHUHT peKaJalllTUPUIITaH MapTIapuHu KaHOATIaHTHPCA.

none bachelors masters doctorate
5 3 =»75K
<50k i 2K PR 5K >=05K
50 m 100K <50K >=50K 25 to 75K
-"-.1 \'\}"\1’.{‘_ %
O Q & O© oK

bad av erage gnﬂd

O bad O average % good Q excellent

6.3-pacm Kitacupukanusiiam makapacu.

6.5. Euumnap waxcapacunu Kypuwnu knaccuuxayusnaw’’
by epma xapop kalOyn KHIWII YyYyH CYUMIAPHHUHT [IaKapaid KypHUII
cuH(IaApUHU aXpaTUIl MacajacH Kapaiaau. by MacajgaHu eduIil y4dyyH Kapam
aNropuTMIIapAaH GolJaTaHuIl MyMKUH. By anroputMiap pekypcuB alropuTmiIap
O0ynu0, maxapaHUHT acOCUI OOLIUTAHFUY TYTYHUAAH TO SHT CYHTU TYT'YHHUTa OJIU0

9 Silberschatz, Abraham. Database system concepts // pages-895-896



Ooopunaau. ABBanUrd OWTTAa acocwil OomiaHFuy Oom HyKra Oynagum Ba Oapua
ypranuin MmaHOanapu y OuiaH OofaaHTaH OyJiau.

Xap Oup TyryH y4yH arap xamma, ¢k “‘amanuii xamma” YKyB Tacomaudiapu
my cuHdra Taanykiauiaapu OwiaH O0rIHMK OYiica, myHaa 0y cuHd pyMxar TyryHu
Oynmagm Ba mry cwH$ Owmnan Oofmanran Oymamu. Kapama-kapmm xoiatia
aTpuOyTiap peXalalITUPUITaH Ba IIapTJIap acoCHAa SpaTHUIl YYyH TaHJIaHTaH
nrys0a (ouepHue) TyryH Oynuimm kepak. Xap Oup mryb0a TyryH OuiiaH OOFJIHMK
OynTaH MabJIyMOT YKYB yCXaJapWHHHT TYIUIaMH Oyia ojianu Kaiicuku Oy 1rynOa
TYTYHHUHT  peXalalllTUPWIraH IIapTiapuHu  KaHoatinaHTupca. FOxopuna
KEJITUPWITaH OM3HUHT MUCOJIMHU TaXJIUI KAJIUHT.

Jur sxmm 6y amanmaap*’

®dapa3 kunamu3 Oapya YKyB TaHJIaHMaJapu OWp CHUH(ra Teruuuim OYJICHH.
AHUK OWp aTpuOyTHM TaHJall Ba YHU TyryHjapra Oymumpaa  OW3 yHHHT
OOFJIMKYACIIUTUHU TEKIIMpaMHU3 Ba  [Iy acoucaa OyiauHaau. ODHr IOKOpH
KYpCcaTKU4WiIK OOFJIMKMACIIMK aTpUOyT Ba LIapTiapy TaHJIaHUJIAIH.

bornmanmacnuk Tyrmiamu S YKyB TajulaHManiapu OuiaH OepwiraH OYicuH. S
cuH(GHUHT cuH(Iapy Ba HycXaiapu OYIICUH.

bornanmacnukau xucoOmnam dopmynanapugadn oupu Gini YadoBu OYauod
XucoOJIaHa U

k
Gini(S) = 1 — z p?
i=1

Kauonku 6apua snementnap 6up cundra rerunumm 6ynca, Gini ymuosu 0 ra
TeHr, Arap xap Oup cuHd Oup Xuna Hycxamapra sra O¥yica, y VY3UHHHT
Makcymymura sputinuiim (1 gan 1/ K).

bornmanmacnukam xucoobnam hopmynanapunan oupu Entropy ymdosu 66
XucoOIaHaIu:

Entropy(S) = —

k
p; log,p;

i=1
by 0 ra Tenr O6ynmaau arap HycXaoJlapHUHT Oapyacu OWp cuH(ra Terumum
Oynca, Ba Y3MHUHI MaKCUMyM KHMMaTHUra spuiiaau arap 6apya Hycxauap Oup Xuj

aneMeHTra sra O0ynca. by coppamamtupuin ydyyH S TymiiaMHM OMp HeuTa KUYHUK
Tymamiiapra oynamus. S;, 1 =1, 2, ..., r. bu3 kenTupuiiran HabOpHU Y3rapTUpamMus.

r
S.
Purity(S,,S,, ..., Sp) = Z%purity(&-)
i=1

1. Silberschatz, Abraham. Database system concepts // pages-897-898



6.6.MabayMoOT/IapHM U3J1a1I YCYJIApH

bynunr yuyn MUTnapuna non3abnukHu XpcoOJall, sSbHU Xap Oup cypoB
YUyH aHUKJIAHTaH MabJIyMOTJIap TYIUIaMUJa AOI3apOIMKHU XUCOOJIOBYM aBTOMAT
(scorer, KEHUHTH YpuUHIapia XUCOOJIOBYM) OWIaH TabMUHJIAHUILIIAPH JIO3UM.
XucoOmoBumIap M03apOJUKHA CYPOB - MablyMOT >KyQTIUTH MyHOcaOaTHaa
HIaKJIaHTHpUiIaau (xucobnamaan). bynaa ydra FossHU wirapu CypuIl MyMKHH.

1. [TapameTpiin Ba 30HaNM HMHAEKCIApHU Kypull. ByHIaH MKKUTa Makcajjaa
doiialaHul MyMKUWH, STBHH — yJap HWHAEKCIAIl Ba METa MabIyMOT OPKalu
MabJIyMOTHU H3JIalll UMKOHUATHHU TabMHUHIIAWIHN, - MabIyMOTJIapHU CYpOBra
HUcOaTaH 1013ap0JIMK 1apaKaCUHU aHUKJIAIl UMKOHUSITUHU TabMUHJIANIH.

2. MabiiyMOTIaru MyxuM TEPMHHJIAPHUHT Ba3HUHU, TEPMUH TaKPOPJIAHUILIN
XAKUJIark CTATHCTHKA aCOCHJ1a TAbMUHJIAILL

3. Xap Oup MabllyMOTHHM BEKTOp cu(aTtuja Kapauca, Xxap OMp MabiIyMOT YYyH
CYpPOBJApHUHI MOCJIMTMHHM XHcOOnam MyMKUH. By €HpmamryB sca  BeKTOpIH
TYIIJIaM MOJIEIUTa aCOCJIaHTaH J013apOiuK 1e0 HoOMIaHaIu.

Ilapamempnau 6a 30nanu uHOexcaawi. MablyMOTIADHU W3JIAIIHUHT
MaHTHKHAWA U3Jall MOJAEIUIApUIa MAbIIyMOTJIAPHU TEPMUHIAPHUHT KETMa-KETJIUTH
cudarua oNMHAAU. ACIMHU OJTaH/Ia Ky MabIyMOTJIap KyIIMMUa Ty3WIUILIapra
XaM 9ra. OJEKTPOH MabJIyMOTJap OJaTAa KOMIBIOTEp TOMOHHAAH KOJJIaHTaH
MeTamMawbIyMoT (metadata) Owian Oupranukga Oynagu. MabiyMOTHHHT
METaMabJIyMOTH JEraH/a, YHUHT aHHUK XapaKTepUCTHKalIapH, MacajlaH, Myamud,
HOMH, SpaTWITaH CaHacu TYIIYHWIAAU. by MeTamabiiyMOT/Iap METaMabiIyMOT
marinonnapunu (fields) Gunnupanau, ynapHu ogatia MablIyMmMoT aTpuOyTiapu 1eo
oputuiiaau. by arpulyTnapHUHT TUIUIApU Ba KUWMAaTIapu OJIMHJAH 4yerapanad
KYWHIITaH OYI1a/in.

“ITynat MymuaHuHT 1950 iinngaru ceBru TyFpucUAard mebpiiap” CypOBUHU
Kypub ynkamu3. by xonga cypoB TapTHOSaHraH pyilxar Ba mapamMeTpUK HHJIEKC
OpKaJIi KaiiTa unuiaHaay. YHaa xap Oup arpuOyT yuyH OUTTa mapaMeTpuK MHJIEKC
MaBxya OVymamu. I[lapameTpuk uHAEKC alHAaH MaBXY/UIAPUHUA  aHMUKJIAII
UMKOHUSTHHH Oepaau. Macaman, cypoBnaru BakT, ¢akaTThuHa TMapaMeTPHUK
WHJIEKC/IAa BAaKT aTpuOyTH MaBXKyJ OVYiraH MablyMOTIapHW oJyiagu. byHnait
CYpOBJIapHU MIAKIUIAHTUPHUIILL, SIbHU MapaMETPUK M3JIAIIHN amajra OLIMPUIL YUyH
MYyJIOKOT  oWHacunaH ¢oigananunaan  (l-pacm). byHmait  mapamerpuk
WHJEKCIapHU wu3Jam yuyH B-maxapa [1] kabu ycymiapaan Qoiinananuii
MYMKUH.

30Ha MalIOHH UXTUEPUN MaTHJIAPHM CaKJIall y4yH MYJDKajjlaHraH OViauo
0/1aT/1a MabJIYMOTHHUHT CapJiaBXacu €KUM aHHOTALUSICUHU CaKJallira MyJbKalljaHraH

oynanu.



CypoBHM KaWTa HILIAIl YCYJAMHM Kynnad KyBBaTJall YYyH, capiiaBxa,
Myauud, a”HHOTaIus OYinda TapTUONAHTaH pPYHUXaTHU TalIKUAJUIAIITHPUII
MyMKHH (1-kaaBai).

1-sxkanBaJi.

DJieMeHTAap 30HAJIU HHAEKCJIall.

AHnHOTanusa.tepMud — 1 -2 —-3 —- 6 — 45 — 89 — 600

CapnaBxa.TepMuH — 5 — 6 — 8 — 45 — 89 — 500

Myammd.tepmua — 6 — 9 — 10 — 15 — 56—500

Komnmam opkaniu 30HaIM  MHAEKCIAPHUHT UXYAMIIAIITHPUIL MYMKHH.
Macainas,

Tepmun — 2.capnaBxa,2.anHoTtanusa —3.Myammud—5S.aHHoTaIUs

Jonzaboauknune eaznau 3onanapu. llapameTpin Ba 30HaNM M3JIANIAA
MaHTUKHUI CYpoBIap acocuja H3jaml ycyulapujaH ¢GoigalaHulgad Talkapu
30HA Ba aTpuOyT OPKAIM U3JTAIIHUHT UKKUHYM BapUAHTHHU KYpUO YMKAMU3.

ByHUHT ydyH MaHTHKUN CYpOBHM ¢ OWIaH, MabIyMOTHH 3ca - d OuiaH
Oenrunaiimu3. Jlon3apOmukHUHT BasHiu 3oHa ycynuaa (q,d) xybrauk [0,1]
OpajMKIa aKCIaHTUPWIAAW. byHaa MabiyMOTIIap 30HACHHU YU3HUKJIH XUCOOJAIT
KoMOuHanuscuaad  doWgananunagd.  MabiaymMoTiap  30HaCM  MaHTUKUU
KUMaTiaapHu KaOysl KUJaju.

[ 3oHamm MabiaymMoTra sra MabIyMOTJIap TYIUIAMHUHH Kapaiimu3. YHaa
91,92, - gn € [0,1] 6Yicun Ba

Zl:ql'zl (D

HU KaHoaTnantupcuH. 1 < i <[ ma ¢ cypoB Ba i-4d 30HAaHWHT MyHOca0aTu
S; — MAHTUKUM KaTTaIUK OYJICHMH. Arap CYpOBHUHT Oapya TepMUHIApH OWUTTa
30HHara terunuin Oysca, 1 ra teHr akc xohga 0 ra TeHr. XakukaTaH Xam OyHU
{0,1} TymmamMHMHT 30HacHIa TEPMHHJIApPra AacOCIaHTaH HWXTUEPUN MaHTHKHUI
GyHKIUS KaHOATIAHTUPUIIK MyMKUH. ByH1ail Ba3HIM 30HaHU

Zl:gis (2)

Kabu aHWKJ1a0 oIl MyMKHUH. J[0J13apOJIMKHUHT Ba3HIW 30HAJIADUHU Oab3aH
JI0J13a0JIMK aCOCH1a MAHTUKHI M3J1aI 1e0 XaM FOPUTHIIAIH.

Baszunm 30HaHUHT q0M3apOnuru KaHaai XxucoOaaHaau? - Jerad caBoJl Maiio
Oynagu. byHUHT y4yH Xap OWp MaBIYMOTHUHT JOJ3apOJIMTHHUA KETMa-KeT
XUco0all OpKaJld Xap XWJl 30HAJIApHU WUFUHIUCU KYPUHUIIKAA aMalra OIIMPHUIIT
MyMKUH. TapTuONaHraH MHAEKC OpKaIM XaM Ba3HJIM 30HAHUHT J0J3apOiUTUHU
xucobnam mymkuH. dapa3 kunamus, g Ba (q, TEepMUHJIapJAaH uOOpaT Ba




MaHTUKUN amanu OunaH OOfiaHTaH ( CYpoB OepwiraH OYiACWMH. Arap WKKWa
TEPMHH XaM Oup 30Hara terunum Oyinca, 1 akc xonma 0 ( 1-anropurMra KapaHr).
AJTOpUTMHHM  Mypakka® cypoBiap Ba MaHTHKUHA  QYHKIOUSUIAp — y4YyH
KCHTaUTHpWIITaH BapUAHTIAPUHU XaM E3HIIT MYMKHH.
1-aneopumm. Bazunu 30Hanune 0onzapoauu.

ZoneScore(q, 42){

double scores[N] = isEmpty;

Constant g[1];

p1 = postings(qy);

p2 = postings(qy);

while (p; <> Null and p, <> Null) do

if (docID(p;) == docID(p,)){

score[docID(p;)] = WeightedZone(p1,p,,2);

p1 = next(p,);

P> = next(py); }
else

if (docID(p;) < docID(p,)) p1 = next(p,);
else

if (docID(p;) > docID(p,)) p> = next(p);
return scores
b

Kuiimamnu mawuna yrysu’’ époamuoa anuxnaw.

Basunm 30HamapHUHT J0N3apOnuruia g; JApHUHT KUMUMaTHHU KaHJau
aHUKJIaHaAW?-JIeTaH caBoJj naio oymanau. bynaa skcneptiap ((oiinananyBuniap)
OpKaJld aHWKJIAHUIIM MYMKUH. JIekuH, )Kyna Kyn XoJuapaa KuiMatiap OJAuH]IaH
0axoyiaHraH, YKyB MHCOJUIApU acOCHAA aHUKJIAHAIU. By ycyn MabiyMOTIapHH
W3NANard MallliHa YKyBHUTa acOoClaHTaH JO0J3apOJIMK YCYJUIAPUHUHT YMYMHUH
cuHpura Taanykmuaup. Jlom3apOAMKHUHT Ba3HIM 30HATWIAPU YUYYyH KHCKA
KEeNTUPUO yTamus.

1. YKyB Taxxpubasiapura acocjiaHraH MUCOJIIAp TYIUIAMH MaBXyJl OYJICUHKH,
yHAa Xap Oup snaeMeHT aHuK wudoAagaH Tamkuia TonraH. AHUK Hdoma dca,
q cypoB, d MabIymMOT Xamaa ¢ Ba daap Yy4yH JA0J3apOJIMK KUHMaTUHU
OenruiacuH. DHT COJJia BapHAHTA JOJI3apOIUKHUA OMHApIM 1e0 Kapall MyMKHH.
Macanan, non3zap6 — 1 €ku nmomszapomac — 0. Mypakka® METO0JIOTHsIIApUHU
KYJUIalll y4yH Maxcyc HO3MK 0axoJiall yCyJulapu KyJUlaHUIaau.

41 “ ” “ ”
MalumHa yKysn — “MalumnHHan obydeHuns” pyc tuamaa, “Computer Learn” MHrAU3 TUAKMAA, KOMNblOTepaa ONANH
aHMKNaraH amanaap (bunumnap) Epaammaa KapaéHuHM amanra owmnpuLL.




2. g; KuWMaTiap yKyB acoCHJa aHHUKJIAHAI{, YYHKH OJMHAETTaH KUilmar
J0N13apOIMK KMMMaTHHU anmpoKCUMacHsIarad OYIIHIIN Kepak.

Jlon3apOMMKHUHT BasHIM 30HANApU y4yH ymIOy >kapaHHH capajlaHTaH
kodpduueHTIv yn3ukIu GyHkius cudaruaa kapam mMymkuH. Koadduuentmap
Jca 30Hara TETHIUIM MaHTUKUA KuiMatiap. By MeToqoJIOrMsHUHT MalllakKaTiu
TOMOHM IIyHIAK{, YKYB acocuja JA0d3apOJIMKHUHT KUWMAaTUHU WHUFULIIND,
allHuKCca, MabIyMOTJIap Te3-Te3 Vy3rapub Typca (Bebra VYxmam). Ompauit
ONTUMM3AIIMS Macallacura JOUp MallliHa YKYBU acoCHAa ¢; JapHUHT KUHMaTUHU
aHUKJIOBYM Macayla KeJITUpaMus3.

Jlon3apOMMKHUHT Ba3HIIM 30HACH YUYYH OJIMI Macaia KapaiMus, yHIa Xap
Ooup MabiIyMoT capiaBxa (title) Ba amnotamus (body) 30Hamapura sra OYJICHH.
bepunran q cypoB Ba d mabaymor yuyn Sr(d,q) Ba sg(d,q) MaHTUKHit
byHkuusiapau  aHukiiaimvu3. Kaiicuku, ManTukuil QyHKmusiap q cypoB d
MabJIyMOTHUHI capjiaBXacu (aHHOTausicu) Oynuimud €k OYIMacIuruHu
aHukyiacuH. byHaa cypoB TepMuHIap y4yH Ba MaHTHKUW aMaijgaH (ougamaHuIn
MyMKUH. Bup Ba HOJ opanurugard 1013apOjiuKk KUHMaTUHU Xap Oup (MabaymMoT-
cypoB) >xyprauru acocuaa xucodnam yuyH Sp(d,q) Ba Sg(d,q) napHuHT
Kuiimatinapunan Ba g € [0,1] y3rapmacnan doiiganaHuin MyMKHH.

Result(d,q) = g sr(d,q) + (1 — g) - sp(d,q) (3)
o; = (dj, q j,r(di, q ])) YWIMK aCOCHJIa aHUKJIAHTaH YKYB MHCOJIM acocuia
g Y3rapMacHU aHUKJIAIIHUA KeaThupamus. Xap Oup YKyB MUCONU d;MabIyMOT, (;

CYpoB Ba r(di, q j) J0J13apOJIMK KMMAaTH acoCH/la aHUKJIaHaau (2->kaaBan).

2-KaJIBall.

YKyB MUCOJLIapH.

YKyB Docl cypoB ST Sp Jomsap
MHUCOJIN D 0K

KUHMaTHu

D, 1 Tununmk 1 1

D, 28 Kommsrorep 0 1 0

D, 80 Kuro6 0 1 1

D, 231 MasbnymoT 1 0 0

D, 344 Ax0opoT 1 0 1

Dy 1991 | M3mam 0 1 1

d., 1177 | non3zap6 0 1 0

Xap oup @, ykyB muconu yuyH Sy (d, q) Ba Sg(d, q) MaHTUKHIT KUiMaTIap
maBxkynd. LyHuHr y4uyH npom3apOiaMKHE XucobOnam yuyH rokopuaard (3)
dbopmynaman ¢oiiramaHaMu3.




Wucon QakTopu oOpKadu KEeNTHUpWUIraH [oi3aponuk kuitmatu Ba (3)
N0J3apOJIMK KUWMaTiIapuHU Takkociaimui. KuiiMar Xaronuru (QyHKUMACHHU
KyWuJiarnya aHuKJIanMus.

2
(g, ;) = (r(dj,q;) — Result(d;,q;)) (4)
bynna uncon daxropu 0 €xu 1 O6unan udonananagu. DHau Oy XaTOJapHU
Huramu3 Ba YKyB MUCOJUIApU YUyH Kyiluaarura sra 0yjiaMus.

D (9.9) ©

J
OHIM YKYB MUCOJUIApU acocuja g Y3rapMacHU aHUKJIAIl MyMKHUH. ByHUHT

yuyH (5) udoganu Hr KMUMK OYIraH KMMMaTiapuaard g HA aHUKJIall Kepak.

Xakukatan xam (5) udona €paamuga g HUHT SHT SXIIA KUHAMaTIapUHU
aHuKIan MyMmkuH. Bynu aca [0,1] opamuruma g ra OOFIMK KBajpar (QyHKIIHS
OpKaJIi MUHUMH3ALUSIIAII Macalacura KeJaaau.

g HMHTI JHI camapaju Kuiimatu.  Uxtuépuit O; y4ayn ST(d -,qj) =0 Ba
SB(d-, q j) = 1 6yncun. Jomapomuk (3) udonaa opkanu xucobianca 1-g ra TeHr
oynamu. (3) ndonanu Sy (d-, q j) Ba Sp (d-,q j) JApHUHT OOIIKAa KOMOWHAIMSITApU
YUyH XaM €3ull MyMKUH(3->KaBai).

3-:kaaBaJ.
ST Ba SRJIAPHUHT 4 Ta KOMOMHAIUSICH
sr(d;, q;) ss(d;,q;) Jlom3ap6iuk
0 0 0
0 1 l-g
1 0 g
1 1 1

ST(d-, q j) =0 Ba SB(d " q j) =1 Oynranga wHCOH (akTOopu H0N3ap0
{1} (Moc paBumiga, nona3ap6 smac {0}) VKyB MHCOJJIApUHU COHUHU MNyp, (MOC
paBUIIa Ngi,) Ownan Oenrunaiimuz. lynna (5) udonanu sy (d-,q j) =0 Ba
SB(d-, q j) = 1 y4yH KyhHugarn4da E3uin MyMKHH.
[1-(1 -9 + [0— (1 = g)]*no1n
Xynau myHaam St (d-, q j) Ba Sp (d-, q j) JApHUHT OOIIKAa KOMOWHAIMIAP
yuyH (5) udoaa opkanu aHuKJIaraH MMFUHIUHA €3I MyMKHH.

(Mo1r + Myon)g* + (Mior + Mo1n) (1 — )% + Noor + N11n, (6)
(6) udponanu g 6yiinya commanamTUpuO, HOJITra TCHIJAIITHPCAK, g HUHT JHT

camapajii KHIMaTUHU aHUKJIauMU3.
Nyor T No1n

(7)

Nyor + Nion + No1r + No1n




Tepmun uacmomacu ea 6aznu. MabIyMOTHUHT A0J3apOJUTH  YHUHT
30HaNapura OOFJIMK 5Au. OHAU OolllKaua EHAalIaMu3, S’bHU CYpoBiIapAa Ky
ydpaigurad TEPMUHHHUHI 30HacM €KM  MabIyMOTH yYyH CYpPOBHHHT
N0J13apOMMIMHY MHOOATra ojlaMU3 Ba yHra KaTTa Kuiimar kuputamus. by ¢apas
CYpOBJIApHU J3PKMH KHPWUTHII y4yH Kynaugup, seHu MU Tnapna cypoBmapHuHT
OPKUH, €pIaMud aMajUlapcu3 KUPUTHUIN (MAaHTUKHI amamiapu KaOu) Haszapaa
TyTuiarad. by €nnantyB Kympok BeO TeXHOJIOTHsIApra acoCIaHraH Ba YHIa CYpOB
TEPMUHJIAQPHUHT  TyIUIaMd  cudartuga  Kapajlaau.  XaKuKaTaH  Xaum,
MabJIyMOTJIAPHUHT KYpCaTKUWIAPUHU XUCOOAIll yUyH CYpOBIAru TEPMUHIAPHUHT
MabJIyMOT KUAMaTIapUHU UUFUIT KUPOSIUP.

Ym0y TepMUHHUHT Xap OUp MabIyMOT KUHMATHHM OWpPJIAIITUPUII, SHHU
MabIyMOTAArn TEPMUHHUHI Yy4Ypallull COHHMra OOfIHK OYnu0d, TEPMHUHHHUHT
Ba3HMHU aHUKJamra onub kenaau. byngan sca, d Mabiymotnaru t TEpMUHHHHT
Ba3HU OPKaJIM G CYpOB Ba d MabIyMOTHHHI ¥3apo MyHocaOaTH aHUKJIaHaau. by
Ba3HHU d MablIyMOTAard t TEPMUHHHUHT COHU OMIJIaH XaMm Oenrmiam MyMKuH. By
aJITOPUTM TEPMUHHHUHT 4yacToTacH (term frequency) neb roputunany Ba tf; ; kadbn
Oenrunanaau, OyHaa UHACKCIAry ¢ - TEPMUH Ba d - MabJIyMOTHU OWJIIUPAIH.

bupop d mabmymor yuyn D BasHmap Tyrmuiamu (Mxtuépuii Oupop Oup
byHKuus, €KUM d MabIyMOTIArd ¢ TEPMUHHUHI COHU OpPKAJIM aHUKJIAHTaH Ba Xap
nouMm mycOar, OyTyH coHlap) HU d MabIyMOTHHHI U(QOAACHUHH COHJAp
KYPUHHILINAIA U30XJalllM MyMKHH. byHan €nnanys WIMHUE )KypHauiapia TEPMUH
ko (bag of words model) ne6 roputunamu. by Mozen acocuma xap Oup
TEPMUHHUHI MabIyMOTJA Yy4YpallUMIl COHM MabJIyMOTAArd TEPMUHJIAPHUHT
TapTHOU OuiaH m3oxjiananu. byHna dakar xap OMp TEPMUHHUHT y4Ypalluil COHU
XaKuaaru Mabiaymotaan doinananamul. [lynnait kumuo, “AnuHuHT yKacu Bamm”
Ba “BamuHuHr ykacu Anu” MabIyMOTJIapu OHp XWUJ KUWMATIUAUD, SBHU
TepMuHIap Konu Oup xwi. bepuiran Mabiaymornaru Oapya TEpMUHIAPHUHT
Ba3HJIapu OWp XWJIMH JeraH caBojira >xaBoO wu3naiMu3. XakuKaTaH Xam
MabJIyMOTAAru TEPMHUHIIAPHUHT Ba3HiIapu Oup xuiamac. YyHKH yHZIa CTOM-TEPMUH
(stop words)map, HWHIEKCIAIITHPHINTa HWHOOATra OJMHMAWIUraH TEePMHHIIAP,
U3Jall Ba J0a3apOJIMKKa TabCUP dTMANINTaH TEPMHUHIIAP MaBKY/I.

Teckapu mavaymomau wacmoma. Onparna cypoBaard TEPMUHIAPHUHT
Oapuacu MyxuM VpuH TyTaau 1e0 kKapanaau. FOKopuaa KeaTUpuiIraniap acocuaa
OyHaal €HjamryBaa KyAa KYI KaMYMIMK MaBXyIJUTHHU KYPUIIMMHU3 MYMKHH.
AMMO, aciii OJTaHUMH3[a CYPOBJArd TEPMUHJIAPHUHT aXaMUSITH TypJinya, SbHU
KaM Ba Oab3aH HOJI KMIMAaTiu TEpMUHJIAp XaM yupaiau. MacanaH, aBTOMOOMI
CaHOATH Y4YyH MabIyMOTJIap TYIUIaMU MaBXyA OYJcuH. By TymiaMHUHT Aespiu
Oapua MabJIymMoOTiapuia “aBT0” TEPMHHMHM YYpAaTUII MYyMKUH. YOy




KaMUYWIMKHU OapTapad OSTUII Yy4yH, KaM TabCHUp4YaH TEPMUH TYIIyHUYACHHU
KUPUTAMU3KH, MabJIyMOTIa Te3-Te3 yupad TypyBUM Ba MabIyMOTHHUHT
JoJ3apOIurura TabCUp KypcaTMalauraH TepMHUH Hazapaa TyTwiaau. Tymiamaa
KaTTa 4YacTOTalM TEPMUHJIAPHUHI BAa3HWHM KaMaWTUPUII FOSICH Kenaau. by
FOSSHUHT acOCH IIyHJIaKH, ¢f TEPMUHHUHT Ba3HMHU Ko3(HIIeHTH opKaiu
KHUYMKJIAIITAPUILJNAD, S’bHU YHUHI TYIUITAMJArd YacTOTACMHUHI KaTTaJIAIlALIN
xucoowura.

by rosHMHr VpHHMra >Kyna kym Xoiapaa — df; MabIyMOT dacToTacu
(document trequency) TymryHYacW WIUTATWIAIUKHA, YHIA ¢ TEPMUHAAH HOOpaT
Oynram  df; TYymIaMgarda MawJIyMOTIap opKamm wudonmamaHaan. by cypos
noj3apomurura HucOaTaH MablIyMOTJIap oOpacuiard (apkKHU TOMHII OpKaJlu
M30XJaHaIu. AMMO, MAabIIyMOTJIAPHUHI VY3 CTAaTHK KypCATKA4YIApU OpPKAIU
doiipananuin  camapanupokaup. MacanaH, OepwiraH ~TEpMUHAAH  MOC
MabJIyMOTJIAp COHU. TyIIaMIaru TEPMUH YaCTOTACH Ba MABIYMOTJIM 4acToTa 4—
XKaJBaja KeATUpUIrad. bByHna cf TymnaMaaru TepMHH 4acTOTacu Ba df MabiyMOT
yactoTacu Typiaudya Oymumum MyMmkuH. JKaaBanga Xycycud XoJl  y4UyH
TEPMHUHJIAPHUHT YacTOTacu OMp OupHra siKuH, aMMO MabJIyMOT YacTOTajJapy aHuya
dapkau. bynnman sca, “OMpuHYM” TEPMUHUHM CaKJIOBYM MAabIyMOTIap Iy
TEPMUHJIA CYpOBJIap MyHOca0aThra KaparaHja ‘“UKKUHYN TEPMUHUHU CaKJIOBUYU
MabJIYMOTJIAPHUHT Iy TEPMHUHIIA CYPOBJIAp MyHOCA0ATH KaTTa axaMHsITIa ara.

4-xanBaJl.
Tynimamaaru yacrora Ba MabJIyMOTAArH 4acTOTA.
Tepmun cf df
buprHun 128 111980
NkxuHum 125 772005

Mab1yMOT 4acTOTaCMHU YHU Ba3HUHM SIXIIWJIAII YUYH KaHAal QoiiamaHu
MyMKUH. TymiaMaara wMabiymMoTiap CcOHMHM N OunaH OenrwiaiiMu3 Ba ¢
TEPMUHHUHT TECKApU MabJlyMOTJIM YaCTOTAHU KyHHJarn4a aHuKJIaiMH3.

N
idf, = log I ®
Mynaail Kuanb, Kyn ydpailurad TepMUHIapra HucoOaTaH KaM yuypailauran
TEPMUHJIAPHUHT TECKApU MAabIyMOT YacToTacu Karra Oynubd xucoOnanaau (5-
*kazaBain). byanga tymmamnaru masaymotiaap conn N = 32021177 Ba (8) udona
OuiaH xucoOJaHTaH.



5-kaaBaj
Teckapu MabJIyMOT 4YACTOTACUTAa MHUCOJI

Tepmun cft idfy
bup 1980 4.209
Nxxn 1981 4.21

Y4 2004 4.20355
Typr 2005 4.2033

Tepmunnunz meckapu MaviyMom Yacmomacu 6a HaAcmomanap
KomoOunayusanapu acocuoazu éazn. Xap Oup d wMawiymoTdaa xap Oup ¢
TEPMUHHUHI Ba3HMHU aHUKJIAl y4YyH d MabIyMoTJa [ TEPMUHHUHT
KoMOMHaIusnamral yactotacu ¢f (term frequency) Ba Teckapu MabIyMOT
yactoracu idf (inverse document frequency). ¢f-idf Ba3HHU Xap Oup ¢ TepMHUHTra
MOC d MabJIyMOT Ba3HUHU OUPJIAIITHPHUII aCOCUA aHUKTAMU3.

tf — idfyq = tog X idfeg 9)

bomkaua kw6 airtranga, d MabIyMOTHAard ¢ TEPMMHHHHT tf — idf;
Ba3HM KyHuJaru Xycycusriapra sra.

1. Arap karra coHiu OyIMaraH MabIymMoTiapaa t TEpMHH Ky MapTa ydpaca,
y MakcuMmasl Kuiimatra sra Oymanu (Oy ImIapTHHUHT y3u OOLIKa MabiayMOTJap/aH
(bapKIaHUIIMHA OUIAUPATIN).

2. Arap xaiicugup mMabiiymoTna (hakaTruHa OMp Heda MapTa yupaca €Ku Ky
MabJIyMOTIap/Ja yupaca, y KHUUKJIaIiau.

3. Arap tepMuH Oapua MabIyMoOTiapja ydpaca, y MUHUMAal KuiMmaTra sra
oymasu.

Xap KaHjaail MabIyMOTHHM BEKTOp cUdaTHIa MAKIJIAaHTUPUII MyMKHH, YH]IA
xap Oup dJeMEHT y4yH MoOC Jyrarnard TepMuH Ba BazH (10) udoma Ounan
XucoOan MyMKHH.

Result(q,d) = z tf —idfia (10)
ted
MasrymMoTa ydpaMaiiiurad JyFaTaard TEPMHUHIAPHUHT Ba3Hu 0 ra TEHT.

by BexTopau ndomanan Ba3H Ba J0A3apOIUK YYyH MyXUMIUp. D MabIyMOTHHHT
aXaMUATIWINTH [IYHAAaKH, CYPOBHUHI Oapua TEpPMHHJIApU KOPUK MabIymMOTra
TerMIUTMIUTHIAANp. AMMO, cypoBaard Xap Oup TEPMHUHHH MabIyMOTra
TErMIUTHJIMTUHA WUFULL SMac OaJIKU YIapHUHT #f-idf Ba3HWHU MUFULI KEPaK.

Ha3zopar caBosiapu:
1. MabiiyMOTAapHU *KaMJjall Ba U3JIalll HUMa YU4yH Kepak?

2. MabinyMOTIapHUA WUFULI TU3UMU XaKu/1a ranupud 6epuHr?



. MabayMOTIapHH CaKJIANIHA TATKAUTAIITAPHUIIT Y0pa Tagoupu?
. Konmanap omGopu Kanmait sspatuiaam?
. Knacudukanusnam maxxapacura MUCOJ KEITUPHUHT?

. [TapameTpnu Ba 30HaIM WHJIEKCIAI HUIMY YUyH Kepak?

N N b B~ W

. KniimMatan mammba ykysu' épraMuja aHMKIAUI YCYIMHHM TYIIyHTHPHO
o6epunr?

doiigagaHUIraH agaduériiap Ba HHTEpPHeT caifTaap
1. Silberschatz, = Abraham.Database  system concepts /  Abraham

Silberschatz.6th ed.p. cm. 2011. ISBN 978-0-07-352332-3.

2. N. Walsh et al“XQuery 1.0 and XPath 2.0 Data
Model”.http://www.w3.org/TR/xpath-datamodel.  currently a  W3C
Recommendation(2007).

3. SQL/XML.“ISO/IEC 9075-14:2003, Information Technology:Database
languages: SQL.Part 14: XML-Related Specifications (SQL/XML)”(2004)

4.J. Han and M. Kamber,Data Mining: Concepts and Techniques, Morgan
Kaufmann (2000).

5. http://www.colapublib.org/periodicals/

6. http://houstonlibrary.org/research/databases

* Mammna yKyBU — “MarmmmHHas ooydeHus” pyc Tuianaa, “Computer Learn” uHTIm3 THinuaa,
KOMITBIOTEP/Ia OJIIMH aHUKJIaraH amaap (Ounmumiap) épramuia sxapaéHUHU aMaira OIIMPHIL.


http://www.colapublib.org/periodicals/
http://houstonlibrary.org/research/databases
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IV. AMAJIMA MAIIFYJOT MATEPUAJLJIAPHA

1-amauniit MmamryJor (4 coar). SQL Twimaa MabjaymoTtJap 0a3acuHu
SIpaATUIL

Nmpan makcax: SQL Tunmupma YHUBEPCHUTET MabJIyMOTIap 0Oa3acuHU
TalIKWJI JTUII Yy4yH 3apyp OYyiaraH MabliyMOTJIapHU MWUFUII Ba YJIAPHHUHT
peIn3aod MOAETMHU TamKWi 3tuml. SQL tunu MB gpatuimn MMKOHUSTIApUHU
Ypranuul.

Kamut cy3aap: Data Abstraction, Database Languages, Relational
Databases, A sample E-R diagram. SQL, database, university database Database-
management system, DBMS, Database-system applications, File-processing
systems, Data inconsistency, Consistency constraints, Data abstraction

MacanauuHr KyWMJIMIOU: YHHUBEPCUTET MabIyMoTHap 0Oa3acuHu
PEISALMOH MOJEIINHHA SAPATHILL.

Ymby amanuii uin 1aBoMua KylujaarujaapHu 0axKapuil JIO3UM:
e MS SQL Serverau ypHaTuiil

e ManayMoTiap 6a3acuHM JToMMXanarl

e JKanBannapuu sipaTuin

o Kepaxim MabymMOT OWJIaH TYIAUPUIIL.

Nnu 0akapui y4yH HaMyHa
AMaJnH KHCM

Manymku, YHuBecUTET MabIyMOTJIap 0a3acHMHM TalllKWJI 3TUILAA
peann3aluroH MOJIENb ApaTull Tanad sTunaad. byHuHr yuyH ouprunun HaBOataa E-
R mmarpamma Kypuu 3apyp.

mstrictor department

[D | dept name
name building
salary budget

1-pacm. E-R amarpamma




Ymly nquarpamMma acocuaa

Tabaunanap Kypuiaim.

SQL MBBT Hu makmuiaHTUpUII YYyH KyWH1aru

j ) FLaFILE dept_narnie salary
222272 | Einstein Phwvsics OSO
12121 W Fin ance O
3232343 El Said History OO0
45565 Katz Comp. Sci. F5000
98345 Kim Elec. Eng. SO
Tar oo Crick Biolo gy 2000
10101 Srinivasan Comp. Sci. 65000
ERER3 Califieri History H2 0
B3IR21 Brandt Comp. Sci. Q20
15151 Mozart MNlu sic AN
33456 SGold Phyvsics B0
THeBE43 Singh Fin ance SO

(a) The instructor table
| dept_name brilding budget
| omp. Sci. | Tavlor | 100000
Biologw Watson OO0
Elec. Eng,. Tawvlor B5000
M usic Packard SO0
Finance FPaimber 120000
History Painter 50000
Phyvsics Watson FOO00

(b)) The departrment table

2-pacm. Penruzanmnon majsymotaap 6a3acu
Arapna MBpa umtupok staguras skanBaiiap oup-oupu OunaH OyriaHraH

oynca, OyHmait MBuu pemsiiiuon MB 1e6 aram kaOyn kuiuHrad. bynpaa
KaJBaJUlapHU OMp-Oupu OuiyiaH Oorjiam ydyH yMyMHM XyCycHsITra sra OObjiraH
YHUKal MaWJOH TyIIyHYacH KUPUTWITaH. Ymoly TymyHuya Oab3aH MBHUHT
KUIUTIM MaloHu €0 XaMm atananau. JKaaBaaHUHT Oup-Oupu OusiaH OOFJIAHMII
CTpyKTypacu OoriaHuin cxemacu nevmnaaun. MB moumo y3rapub typamu: yHra
SHrM €3yBiap, Oopiapura 5ca SHCH DJJEMEHTIap Kymuiaau. Pensiiuon
MabJIyMOTJIap 0azacu Kyhuaru napaMmerpiap Ouian 0axonaHaau:

1. ITpocToTa-Comnanuk

2. I'mbxocT-MocnanyBYaHIUK

3. TouHocT- AHHMKIMIMK MaTeMaTHK aHUK ycymwiap Owinan MB
MaHUMIYJISALIUS KWIHHAIHN,

4. CexpeTHocT-Maxbuiiuk

5. CBsa3aHHOCT-BOFIUKIINK




6. HezaBucumoct-MabiymoTiap OOFIUKINTH HYKIUTH,

7. MabiymoTiap OujiaH MAaHUITYJISIIUS KUJTUIIT THIIH.

BawaH, MB wunuiatuiaumu CaMapaaop/IM'MHA OIUPpUII MaKCaauJda YHHUHI

Ty3WIMIIH XaM Y3rapTupwin0 Typunaaud. by Xonma MBHUHT udpapXuk Ba

TapMOKJIM MOJEIJIapH BYXKyJra kenaad. MBHU Tallkuil KWIWII, YHU TYJIAUPUIL,

HYCXaCHMHM OJUII KaOu BasudanapHu Oaxapuill y4yH Maxcyc IMporpamma

TabMUHOTH Oymum 1o3uM. bynnaii mporpamma tapmunot MBBC (rokopua kaiin

KI/IJIFaHI/IMPISIIGK) HCfIHJIElI[PI.

Penuzanmon wmanymotrnap ©Oa3acujgaH —(QoiiganaHu0, YHUBEPCUTETHUHT

YMYMHI MabIyMOTap 0a3acMHM KypWIl Ba TH3UM ammnaparT TabMUHOTHUTA

Kyhunran tTanad SQL nma Kyhujgarinya makulaHTUPUIIAIN.
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3-pacMm. YHUBEpCUTET MabIyMOTJIap 0a3acu yMyMuil cxemacu
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4-pacm. CructeMa apXUTEKTypacu

YOy nuarpamma acocuga SQL MBBT Hu makimanTupui yayH Kyuaaru
KaaBaJyiap KypHiIaaH.




in |

i dene_| |

10101
12121
15151
2N
43
3356
45565
58583
7543
7676k
|

| U85

Srinivasan | Comp. Sa. | 65000
Wu Fmance 000
Mozart Music 4K
Einstemn Physics 45000
El Sand History AU
Gold Physics B7000
Katz Comp. 5¢i. | 75000
Califieri History G
Singh Finance | 80000
Cnck Biology 72000
Brandt Comp. 5a. | 92000
Kim | Elec. Eng. | 0000

| [ wowe | salry | dpose | fualing | bkt |
| 1000 | Eingein | 95000 | Physics | Watson | 70000 |
112 | Wu 000 | Finance | Painber | 120000
WY | ElSad | A00 | History | Painter | 50000
| 45565 | Ktz 75000 | Comp, 5t | Tavlor | 100000
URRS | Kim 00 | ElocEng | Tavhe | B5000
76766 | Crick T | Biology | Wasen | 50000
10001 | Semivasan | 65000 | Comp.Sct | Tavlee | 100000
SHARY | Califieri | 6200 | History | Painter | 50000
082 | Bandt | 92000 | Comp.S. | Tavler | 10000
15151 | Mozat | 40000 | Music Packard = R0
B | Cokd RO | Physics | Watson | 70000
TEAd3 H'5I'|E|1 RO | Finance Famber | 12000
[Ccniirselid | ik [ deptmne | cndits |
BRCR101 Tt to Biodogy -| LETT Ling_l,' ] 4 i
BR300 Cremtios Biorbogy g
BR300 | Ciampratat bl Biology By 3
5111 I b Compaater Science | Comp, S0 4
516K Game Desigzn Comp, Sci 4
5315 Folsotios i._ump. 500 3
C5-319 Image Processing Comp. Sci. 3
5347 Databasse Systom Conoepls | Comp. Sci 3
EE-1H1 It to [igital Sy=toms Eloc. Fng 3
FIM-2411 Investment Bandang Finance 3
Hi=-351 Workd History History 3
MLU-100 Busic Video Produdtion Alusie 3
PHY-1i11 Physical Principles | Phiysics 1

Figiife 2.2 The cver= felElion

| el | st | emsier | v | g | oo | e s

| BICM1N
o
510
Cs0
(5140
(51w
0535
(5314
(5314
(537
EE-181
FIN-IN
HIS351
MU-%

| MR-I0

YKUTYBUMWIIAP,

|
]
|
1
|
1
1
l
|
]
|
|
|

YHUBEPCUTETHU TAIUIKWIMKH acoCHra Kypa, YHUBEPCUTETAArM YMYMUU
kapaéHHu udoaanam y4yH TaOJUIVIADHUHT ¥Y3apo OOFJAHUII CTPYKTYpacHUHU
Unuiad YUKWl YYYyH MIIJA 3HT aBBaJO TaOJMLAJapHU CO3JIall MIIKOHUSATH
HIaKJUTAHTUPUIIAAW. YHHUBECUTET YKYB XOHanapu, kadeapanap, Aapc coaTiapw,
tagabamap ydyH MainymoTiap Oa3acMHU MIAKJUIAHTUPYBUYU

| Summes | 2000 | Poimter |
Summer | 210 | Pader
Fall | 2000 Packerd
Spring | 2010 | Packand
Spring | 209 | Taylor
boring | 200 | Tavlor
Spring | 210 | Watsen
Sprng | 20000 | Watsn
Spring, | 2000 | Tawlor
Fall | 2009 | Tavlor

Spro | 2009 | Tayloe
Spring | 2010 | Packand
Spring | 210 | Painder
ﬁ'l[mu i | Packand
Al | 26| M

Hm 28 The sl elation
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| courseid | preveqid |

BIC-301
BIO-399
C5-190
C5-315
C5-319
C5-347
EE-181

BIO-101
BIO-101
U511
5101
C5-10
C5101
PHY-101

Figure 23 The preyen relation.

| 10 | courseid | secid | semester | year
10101 | CS-101 1 | Fall 2000
o | C5315 | Spring 2010
10101 | CS-347 | Fall 2000
12121 | FIN-201 1 Spring 2010
| 5151 MU-199 | Hprin:.; 2000
22222 | PHY-101 | Fall 2009
32343 | HIS-351 | Spring 2010
45565 | CS-101 | Spring 2010
45565 | CS-319 | Spring 20110
76766 | BIC-1M | Summer | 2000
76766 | BIO-301 | Summer | 2000
RIS21 | CS-190 I | Spring | 2009
83821 | C5190 2 Spring 2009
RI21 | CS-319 2 | Spring | 2010
08345 | EE-181 1 | Spring | 2009

Figure 2.7 Tha feachies ralation,

3JNIeMEHTap Kyluaaru TapTuda amainra OMIMPUIaIu.




classroom (building, room_number, capacity)

department(dept_name, building, budget)

course(courseid, title, dept_name, credits)

instructor(ID, name, dept_nante, salary)

section(course1d, secid, semester, year, building, room_number, time_slot id)

teaches(ID, coursed, sec_id, smnrsﬂv_,j year)
student(ID, name, dept name, tot cred)
takes(ID, coursed, sec_id, semester, year, :.:mtft’}
advisor(sID, i.ID) o
time_slot(time_slot id, day, start_time, end_time)
prereq(course.id, prereq id)

YHHUBEpCUTET MabIYMOTIIap 0a3aCHHUHT YMYMUM CTPYKTYpaBUN KYPUHHUIITH
SQL na kyhumarnva TacHU(IIaHAIH.
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6-pacm. YauBepcurer SQL mabaymoTiap 6a3acu

create table department
(dept_name  varchar (20),

building varchar (15),

budget numeric (12,2),
primary key (dept_name));

create table course

(course_id varchar (7),
title varchar (50),
dept name varchar (20),
credits numeric (2,0),

primary key (course _id),
foreign key (dept name) references department),

create table instructor
(Ip varchar (5),




name varchar (20% not null,
dept name varchar (20),

salary numeric (8,2),

primary key (/D),
foreign key (dept _name) references department);

create table section

(course_id varchar (8),
sec_id varchar (8),
semester varchar (6),
year numeric (4,0),

building varchar (15),
room number varchar (7),

time__slot_id varchar (4),
primary key (course id, sec_id, semester, year),
foreign key (course _id) references course);

create table teaches

(ip varchar (5),
course_id varchar (8),
sec_id varchar (8),
semester varchar (6),
year numeric (4,0),

primary key (ID, course id, sec_id, semester, year),
foreign key (course id, sec id, semester, year) references section,

foreign key (iD) references instructor);

1. YHuBecurer Mabaymoraap ©Oaszacu yuyH SQL cypoBiaapHuHT
IAKJIJIAHU TN

Arap a relation maH cTyneHT €ku Oolika OYHWpyKIapHU Yuupuil Tayiad
stuica, delete from student; amanmuuu Oaxapuin kudos xucoOmanagu. SQL
IOKOpUTa CcypoBjapra »*aBo0 Oepuil €ku OaHj ATHUIN Tajad ATUiCa, CYpOBIApHU
KyHugarnda E3uil MyMKHH.

select name, instructor.dept name, building from instructor, department
where instructor.dept name= department.dept name;

MHUCOJl y4yH peann3aunoH cxemanaH Cartesian product in-structor and
teaches xxanBaiap yayH Kydugarnda Oyiaau.

(instructor.ID, instructor.name, instructor.dept name, instructor.salary
teaches.ID, teaches.course id, teaches.sec id, teaches.semester, teaches.year)

Mucon cudaruna peanusaruon moxaennan 2009 iwn ky3ru Ba 2010 mun
O0axopru cemMecTpiapHM VKuTWiIaaurad ¢annapHu Tannam  yuyH SQL n1a
Kyuuaruya Jactyp €3uiajiu.

(select course id from section
where semester = 'Fall’ and year= 2009) union
(select course id from section
where semester = 'Spring’ and year= 2010);



Arap peanu3anMoOH MOJENJArd Y3rapullulapHU KaWTaJaH cakJjalica, SHU
¥3apo Oup xwn yxmanummk 2009 Ba 2010 YkyB Huauga MapXyJJIMTH TOIWJICA
union xoiura union all ra anmamrTupunagu:

(select course id from section

where semester = 'Fall’ and year= 2009) union all
(select course id from section

where semester = 'Spring’ and year= 2010);

2009 #iun xy3ru Ba 2010 Oaxopru YKyB Hununa Oapya (aHIapHH TOHIII
Kepak Oyinca kyiuaarnda SQL fa €3ummnmMmn3 MyMKHUH.

(select course id from section

where semester = 'Fall’” and year= 2009) intersect
(select course id from section

where semester = 'Spring’ and year= 2010);

2009 #un ky3ru cemectpuaa Maxyn Ba 2010 iunm Gaxopru cemectpiaa
dbannapHuHr TadOBYTHHHU KYpUIIY Kepak Oyica Kyiumarnya SQL na €3ummumus
MYMKUH.

(select course id from section

where semester = 'Fall’ and year= 2009) except

(select course id from section

where semester = 'Spring’ and year= 2010);

If we want to retain duplicates, we must write except all in place of except:
(select course id from section

where semester = 'Fall’ and year= 2009) except all

(select course id from section

where semester = 'Spring’ and year= 2010);

YMymuit OynuM rypyxJapu ymymiamtupuin cudartuaa, "baxop 2010
cemecTp 6up dan xap Oup OynMMUAA YKUTYBUMiIap COHUMHM Tonuul." CYporuHuU
KYpUII SIpaTUIl  y4yH CEMeCTp MaBxXyna OVynran Kypc Oynummuapu teaches
peanuzauus kKunuHaau. Iy Ownan Owupra, yJapHUHT IIAKUIAHUIIKA Xap Oup
VKATYBUM OYIMMU HOMHMHM OJMII y4yH instructor Owian Oornanaau. Lllynnai
KWInO, Oy CYpOBHUHU E€3UII )KapaéHU KyWuIaruya:

select dept name, count (distinct ID) as instr count from instructor natural

join teaches
where semester = 'Spring’ and year = 2010 group by dept name;
select name from instructor



where salary > some (select salary from instructor
where dept name = ’Bialogy’),
Kuuux cyposnap:

(select salary from instructor
where dept name = ’Biology’)

Hazopar caBoJsuiapu:

1. MabnymoTinap Oa3zacuHu OomkapyB TH3MMU Owian wunoiamzga SQL
TUJIMHHUHT POJIM XaKUAa TylTryH4a OepuHr?

2. SQL tunuHUHT acocuii Bazudacu HIMaiapaaH noopat?

3. SQL tunu MB na 6omikapuin BazudacuHu O0axkapaaumu?

4. SQL trnu 6apua MBBT napuaa nnuiatunaaumu?

5. SQL Tunu Ba yHUHT SpaTUIIMII TAPUXU XaKKUJla TylIyH4Ya OCpUHT.

6. SQL tununuHr cranaaptiaapu Ba MBBT Bepcusimapu auanexktiapu xakuaa
TylryH4Ya OCpHUHT.

7. SQL Hu unuiam cxemMacu Xakuja TylryH4a OepuHT.

8. SQL TunuHUHT KaHAal PYHKIIMOHA UMKOHUSITIIAPU MaBXKY/I.

9. SQL Tunm 6axkapaaurad QyHKIUsIIapH.

10. SQL Tinu UMKOHHSTIApH

11. SQL tunu HedTa KucM1aH ubopar.

12. MasbaymoTinapau a"ukiam onepartopiapu JJIJI (MaémymoTnapuu

aHUKJIAll THJIM) XaKuaa TyIIyH4Ya OCpUHT.

13. YHUBepcuTeT MallyMOTJIap 0a3aCUHU SIpaTUIl YMYMHI CTPYKTypacu

14. YauepcuteT ManymotTiap 0azacunu sipatunina Kanpan SQL cyposnapu
UIUIATUTIAIN

15. SQL na xadenpa cypoBiapuHu spaTUHT

16.SQL nma mamaka OMMPHUIN MaTymMoTiap 0a3acHHU SIPATUHT CYPOBIIAPUHU
SPATUHT.

AnaduéTiiap Ba HHTEPHET calTIap
1. Silberschatz, = Abraham.Database system concepts /  Abraham
Silberschatz.6th ed.p. cm. 2011. ISBN 978-0-07-352332-3
2. N. Walsh et al“XQuery 1.0 and XPath 2.0 Data
Model”.http://www.w3.org/TR/xpath-datamodel.  currently a  W3C
Recommendation(2007).
3. SQL/XML.“ISO/IEC 9075-14:2003, Information Technology:Database
languages: SQL.Part 14: XML-Related Specifications (SQL/XML)”(2004)

4.J. Han and M. Kamber,Data Mining: Concepts and Techniques, Morgan
Kaufmann (2000)



2-amaJunii MamryJaotT (2 coart). SQL tuauaa ER nuarpammacunn
sIpaTHIIL.

HMumipan makcaa: YHUBEPCUTET MabBIyMOT/Iap ©Oa3acu y4yH ER
quarpamMManiap Kypuml SQL Tunmaa YHUBEPCUTET peaii3allioOH MOJEIH acoCua
MabIyMOTIap ©Oa3zacuHu spaTUIMHUHT SQL THiInga MMKOHUSTIAPUHUA TaXJIAJ
KHJTUTIIL.

Kanur cy3aap: Data-definition language, View definition, SQL Data
Definition. SQL, Data inconsistency, Consistency constraints, Data abstraction

MacajanuHr KydinaMmm: YHUBEPCUTET MabiyMoTiap 0azacu yuyH ER
JrarpamMMaliap spaTuul.
HNinu 6akapuil y4yH HAaMyHa

Ky#unaru coxamnap yuyH E-R gmarpammanapiu y3apo OGoriaHUILIapUHU
SQL na tamkui.
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6-Kamgam
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Figure 6.6 E-R diagram with entity duplication.
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7-Kagam

course (= section of [section] 0

c-number __ a_@_ .

Figure 6.7 E-R diagram for exam scheduling.
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Figure 6.8 E-R diagram for University(a) .
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Figure 6.9 LR diagram for University(b).




10-xkagam
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Figure 6.10 E-R diagram for University(c).

Ha3zopar caBosiiapu

Jnarpammanap acocuaa KaHaam coxa MaBxya?

Juarpamanapau Kypuiija Kacu GyHKuusuiapaad GponanananHrus?
Data-definition language @yHUMSICHHN TYUTYHTUPUHT?

View definition pyHUMUSICHHYN TYIITYHTUPUHT?

SQL Data Definition pyHUHUSCHHYN TYIIYHTUPUHT?

SQL, Data inconsistency (yHUUSCUHU TYLIYHTUPUHT?

Consistency constraints GyHIMSICHHE TYITYHTUPUHT?

Data abstraction onCreate GyHUMACUHU TYIIYHTUPUHT?

AnaduéTiap Ba HHTEPHET cCalTIap

. Silberschatz, = Abraham.Database  system concepts /  Abraham

Silberschatz.6th ed.p. cm. 2011. ISBN 978-0-07-352332-3

. N. Walsh et al.“XQuery 1.0 and XPath 2.0 Data

Model”.http://www.w3.org/TR/xpath-datamodel.  currently a  W3C
Recommendation(2007).

. SQL/XML.“ISO/IEC 9075-14:2003, Information Technology:Database

languages: SQL.Part 14: XML-Related Specifications (SQL/XML)”(2004)

. J. Han and M. Kamber,Data Mining: Concepts and Techniques, Morgan

Kaufmann (2000)




3-amanmii mamryJior (2 coar). SQL T acocuaa cypoBiaapHu
aMaJira OMpHII

Nmpan makcagm: SQL omeparopu €paamuja TaHlall aMald OpKaJIH
CYpOBJIapHM aMaJira OIIMPHUIL, TaHJAIl OpKaIWu W3Jall aJlIropuTMiIapura
aCoJIaHTaH CYPOBJIAPHHU SIpaTUII yCYJUIapH, capajall alrOpyuTMIIapy Ba yJIapHUHT
KYJUIaHUIUIapW, OUPJAIITUPUIN alJTOPUTMIIAPU aCOCHUZIa CYpPOBJIAPHH KailTa
UIIJIALL.

Kaaut cy3nap: Cypos, perayuon aneebpa, maniau, OnMUMaiiaumupui,
baxonawi, capanawui, u3nawl, OUpPIAMYY 8a UKKUIAMYU KATUM

MacajmaHuHr KyWMJIMIIK: YHUBEPCUTET MabayMoOTiIap ©Oa3acuja
CYpOBJIapHM KalTa UIILJIAII aMaJiIapUHU Oa)kapuIll

NuiHu 0akapui y4yH HaMyHa

1-kagam. CxemaHu sspaTud o1amMu3
CREATE { PROC | PROCEDURE } [schema name.] procedure name [ ; number
|

[ { @parameter [ type schema name. | data type }

[ VARYING ] [ = default ] [ OUT | OUTPUT ] [READONLY]

1[,..n]
[ WITH <procedure option>[,..n]]
[ FOR REPLICATION ]
AS {[ BEGIN ] sql statement [;][..n][ END ]}

[5]

<procedure option> ::=
[ ENCRYPTION ]
[ RECOMPILE ]
[ EXECUTE AS Clause ]

2- kagam. [Tpoceaypa cxemacu

--CLR Stored Procedure Syntax
CREATE { PROC | PROCEDURE } [schema name.] procedure name [ ; number
]

[ { @parameter [ type schema name. | data type }

[ =default ] [ OUT | OUTPUT ] [READONLY]

1[,..n]
[ WITH EXECUTE AS Clause ]
AS { EXTERNAL NAME assembly name.class name.method name }




[5]

3-kagaM. MabJayMOT/IApHE KaiiTa HILJIALI YYYH KaJABaJljiap spaTaMus.

CREATE PROCEDURE TransProc @PriKey INT, @CharCol CHAR(3)
AS
BEGIN
INSERT INTO TestTrans VALUES (@PriKey, @CharCol);
BEGIN TRANSACTION InProc
PRINT 'In proce begin: ' + CAST(@@TRANCOUNT as char(1));
INSERT INTO TestTrans VALUES (@PriKey + 1, @CharCol)
if @@TRANCOUNT >0
BEGIN PRINT 'In proc commit: ' + CAST(@@TRANCOUNT as char(1));
END;
END;
GO
/* Start a transaction and execute TransProc. */
BEGIN TRANSACTION OutOfProc;
PRINT 'Out of proc begin: ' + CAST(@@TRANCOUNT as char(1));
EXEC TransProc 1, 'aaa’;
IF @@TRANCOUNT > 0 COMMIT TRANSACTION OutOfProc;
PRINT 'Out of proce commit: ' + CAST(@@TRANCOUNT as char(1));

4-Kagam
CREATE TABLE T1 (cl INT, ¢2 CHAR(2))@
CREATE TABLE T2 (cl INT, ¢2 CHAR(2))@

CREATE PROCEDURE proc(IN val INT, IN name CHAR(2))
LANGUAGE SQL
DYNAMIC RESULTSETS 0
MODIFIES SQL DATA
BEGIN
DECLARE rc INT DEFAULT 0;
INSERT INTO TABLE T2 VALUES (val, name);
GET DIAGNOSTICS rc = ROW_COUNT;
IF (rc>0) THEN
RETURN 0;
ELSE
RETURN -200;
END IF;
END@

CREATE TRIGGER trigl AFTER UPDATE ON tl
REFERENCING NEW AS n
FOR EACH ROW




WHEN (n.cl > 100);
BEGIN ATOMIC

DECLARE rs INTEGER DEFAULT 0;

CALL proc(n.cl, n.c2);

GET DIAGNOSTICS rs = RETURN_STATUS;

VALUES(CASE WHEN rc < 0 THEN RAISE ERROR('70001', 'PROC CALL
failed"));

END@
S-Kagam
Database
Applications Table 1 Update Trigger
f ™y
UPDATEtSET .. . | e | BEGIN
S Insert Trigger
INSERT INTOt. . . |t | emom
"~ | Delete Trigger
DELETE FROM t . (e > BEGIN
\ y S

N— /,/




SGL Staterment

UPDATE tl1 SET ....

N\

Firas the
UPDATE_T1
Trigger

HEOHDERHR Trigger

\ UPDATE_T1 Trigger

EEEFCRE UPDATE ©ON tl
FOR EACH BOW
BEGIN

iNSERT INTD tZ WALUES (..

END,

AN

N

Fires the
INSERT T2

Trigger

UPDATE T2 Trigger

BEFOEE UPDATE ON t2Z
FOR EACH BOW
BEGIN

INSERT INTO VALUES (...}

END;

AFTER UPDATE OF parts_on _hand ON inventory

WHEMN

{new . parts on hand < pew.reorder point) -

—— Trigger Restriction

N

—-— Triggering Staterment

Triggered Action

FOR EACH ROW

EMD IF.
END,;

DECLARE F* a dummy wvariable for counting *S
NUMBER X,
BEEGIMN
SELECT COUNT (*) INTO X /% guery to find out if part has already been */f
FROM pending orders i reordered-if ves, x=1, if no, x=0 *;
WHEBE part_no=:new.part_nao,
I = = 0
THEMN /* part has not been reordered wvet, so reorder *)

INSET INTO pending orders
VALUES tnew part_no,

new . reorder guantity,
/* part has already been reordered */

sysdate)




DROP TABLE stat tab;
CREATE TABLE stat tab (utype CHAR(8),
rowcnt INTEGER, uhour INTEGER):;

CREATE OR REPLACE PACKAGE stat IS
rowcnt INTEGER;

END;

/

CREATE TRIGGER bt BEFORE UPDATE OR DELETE OR INSERT ON sal
BEGIN
stat.rowcnt := 0;
END;
/

CREATE TRIGGER rt BEFORE UPDATE OR DELETE OR INSERT ON sal
FOR EACH ROW BEGIN
stat.rowcnt := stat.rowcnt + 1;
END;
/

CREATE TRIGGER at AFTER UPDATE OR DELETE OR INSERT ON sal
DECLARE

typ CHAR(8);

hour NUMBER;

BEGIN
IF updating
THEN typ := 'update'; END IF;
IF deleting THEN typ := 'delete'; END IF;
IF inserting THEN typ := 'insert'; END IF;
hour := TRUNC ( (SYSDATE - TRUNC (SYSDATE)) * 24);
UPDATE stat tab
SET rowcnt = rowcnt + stat.rowcnt

WHERE utype = typ
AND uhour = hour;
IF SQL%ROWCOUNT = 0 THEN
INSERT INTO stat tab VALUES (typ, stat.rowcnt, hour);
END IF;

EXCEPTION
WHEN dup val on index THEN
UPDATE stat tab
SET rowcnt rowcnt + stat.rowcnt
WHERE utype typ
AND uhour = hour;

END;




Anaéuéraap Ba HHTepHeT caifTiap
1. Silberschatz, = Abraham.Database  system concepts /  Abraham
Silberschatz.6th ed.p. cm. 2011. ISBN 978-0-07-352332-3
2. N. Walsh et al“XQuery 1.0 and XPath 2.0 Data
Model”.http://www.w3.org/TR/xpath-datamodel.  currently a  W3C
Recommendation(2007).
3. SQL/XML.“ISO/IEC 9075-14:2003, Information Technology:Database
languages: SQL.Part 14: XML-Related Specifications (SQL/XML)”(2004)

4.J. Han and M. Kamber,Data Mining: Concepts and Techniques, Morgan
Kaufmann (2000)

4-amanuii MamFyJaoT (2 coar). SQL THiM acocuaa TpaH3aKIUSHA
sipaTHIl

Numpan makcaau: MabynMoTiiap 6a3acu ydyH OAJUN TpaH3aKLMs SPATULL
Ba TECTAAH YTKa3ull. TpaH3aKLUSIHUHT MOJIEJJIapH, TPAaH3aKIUs OPKAJIMA CaKjIall
MOJEJUIapH, KYIIWITaH TpaH3aKUMsiap Ba YJapHU MIUIATUII MPUHIUSATIAPH,
TpaH3akuus Ounan unuioBun SQL onepaTopiiapu OunaH UIILIAILL.

Kamur cy3nap: mpansaxyus, SQL, amannap xemma — xeauu, mpau3akyus
xXycycuamaapu, cakaaui cCmpyKmypacu

MacajmaHuHr KyHMJIMIIH: YHUBEPCUTET MabIymMOTiIap ©Oa3acuia
TPaH3aKUUAJIAPHU aMaira OIIMPUII Ba KaWTa WUILLJIALI

Nnu 0akapui y4yH HaMyHa

BEGIN TRANSACTION

INSERT COTPYJIHUKU (TAB) VALUES (5
INSERT OTPABOTAHO (TAB) VALUES (5
IF @@ERROR = 0

COMMIT

ELSE

ROLLBACK

CREATE PROCEDURE TRANZ
AS BEGIN

BEGIN TRANSACTION

INSERT COTPYJIHUKU (TAB) VALUES (11
INSERT UYACHI (TAB) VALUES (11

IF @@ERROR = 0




COMMIT
ELSE
ROLLBACK
END

private const int DefaultRetryCount = 6;

private const int DeadlockErrorNumber = 1205;
private const int LockingErrorNumber = 1222;
private const int UpdateConflictErrorNumber = 3960;
private void RetryOnDeadlock(
Action<DataContext> action, int retryCount = DefaultRetryCount)
{ if (action == null)

throw new ArgumentNullException("action");

var attemptNumber = 1;

while (true) { var dataContext = CreateDataContext();
try { action(dataContext); break; }

catch (SqlException exception)

{

if(!exception.Errors.Cast<SqlError>(). Any(error =>

(error.Number == DeadlockErrorNumber) | (error.Number
LockingErrorNumber) || (error.Number == UpdateConflictErrorNumber)))
{ throw; }

else if (attemptNumber == retryCount + 1) { throw; } }
finally { dataContext.Dispose(); } attemptNumber++; }

}

CustomerSocialidentities

Customerld
SocialNetwork
Socialld

Customer Orders

Id kd

Emall L3 Customerld
MobilePhone Price

SomeTechnicaliMarks

SentEmalls

Id
Customerld
EmailTemplateld




Customerhctions

Id E:;x__
DateTime s
ActionTemplateld

HierarchicalCustomerActions

RootCustomerActionid
———| ChildCustomerActionid

BEGIN TRAN

UPDATE authors SET au_fname = 'John'

WHERE au_id ='172-32-1176'

UPDATE authors SET au_fname = 'Marg' WHERE au_id ='213-46-8915'
COMMIT TRAN

BEGIN TRAN

UPDATE authors SET au_fname = 'John' WHERE au_id ='172-32-1176'
UPDATE authors SET au fname = 'JohnY' WHERE city = 'Lawrence' IF
@@ROWCOUNT =5 COMMIT TRAN

ELSE

ROLLBACK TRAN

Create Proc TranTest] AS BEGIN TRAN

INSERT INTO [authors]([au_id], [au Iname], [au fname], [phone], [contract])
VALUES ('172-32-1176', 'Gates', 'Bill', '800-BUY-MSFT', 1)

UPDATE authors SET au_fname = 'Johnzzz' WHERE au id ='172-32-1176'
COMMIT TRAN GO

Create Proc TranTest2 AS BEGIN TRAN

INSERT INTO [authors]([au id], [au lname], [au fname], [phone], [contract])
VALUES ('172-32-1176', 'Gates', 'Bill', '800-BUY-MSFT", 1)

IF @@ERROR <> 0 BEGIN ROLLBACK TRAN return 10 END

UPDATE authors SET au_fname = 'Johnzzz' WHERE au_1d = '172-32-1176' IF
@@ERROR <> 0 BEGIN ROLLBACK TRAN return 11 END

COMMIT TRAN GO

USE pubs
DECLARE @intErrorCode INT
BEGIN TRAN
UPDATE Authors
SET Phone ='415 354-9866'
WHERE au _id = '724-80-9391'

SELECT @intErrorCode = @@ERROR




IF (@intErrorCode <> 0) GOTO PROBLEM

UPDATE Publishers
SET city = 'Calcutta’, country = 'India’

WHERE pub _id =

'9999'

SELECT @intErrorCode = @@ERROR
IF (@intErrorCode <> 0) GOTO PROBLEM

COMMIT TRAN

PROBLEM:

IF (@intErrorCode <> 0) BEGIN
PRINT 'Unexpected error occurred!’

ROLLBACK TRAN
END
@@ Trancount
8] 1 2 3
Begin
Transaction Begin
Transaction Begin
Transaction
Commit
Commit
_ Commit
@@ Trancount
0 1 2 3
Begin
Transaction Begin
Transaction Begin

Rollback

Transaction

USE pubs

SELECT 'Before BEGIN TRAN', @@TRANCOUNT -- The value of

@@TRANCOUNT is 0

BEGIN TRAN

SELECT 'After BEGIN TRAN', @ @TRANCOUNT -- The value of

@@TRANCOUNT is 1

DELETE sales

BEGIN TRAN nested




SELECT 'After BEGIN TRAN nested', @@TRANCOUNT
-- The value of @@TRANCOUNT is 2
DELETE titleauthor
COMMIT TRAN nested
-- Does nothing except decrement the value of @@TRANCOUNT

SELECT 'After COMMIT TRAN nested', @ @TRANCOUNT
-- The value of @@TRANCOUNT is 1
ROLLBACK TRAN

SELECT 'After ROLLBACK TRAN', @@TRANCOUNT -- The value of
@@TRANCOUNT is 0

-- because ROLLBACK TRAN always rolls back all transactions and sets
-- @@TRANCOUNT to 0.

SELECT TOP 5 au_id FROM titleauthor

private static void ExecuteSqlTransaction(string connectionString)

{

using (SqlConnection connection = new SqlConnection(connectionString))

{

connection.Open();

SqlCommand command = connection.CreateCommand();
SqlTransaction transaction;

// Start a local transaction.
transaction = connection.BeginTransaction("SampleTransaction");

// Must assign both transaction object and connection
// to Command object for a pending local transaction
command.Connection = connection,;
command.Transaction = transaction;

try
{
command.CommandText =
"Insert into Region (RegionID, RegionDescription) VALUES (100,
'Description)";
command.ExecuteNonQuery();
command.CommandText =




"Insert into Region (RegionlD, RegionDescription) VALUES (101,
'Description')";
command.ExecuteNonQuery();

// Attempt to commit the transaction.
transaction. Commit();
Console.WriteLine("Both records are written to database.");

b
catch (Exception ex)
{
Console.WriteLine("Commit Exception Type: {0}", ex.GetType());
Console.WriteLine(" Message: {0}", ex.Message);
// Attempt to roll back the transaction.
try
{
transaction.Rollback();
b
catch (Exception ex2)
{
// This catch block will handle any errors that may have occurred
// on the server that would cause the rollback to fail, such as
//"a closed connection.
Console.WriteLine("Rollback Exception Type: {0}", ex2.GetType());
Console.WriteLine(" Message: {0}", ex2.Message);
b
b

using (IDbTransaction tran = conn.BeginTransaction()) {
try {
// your code
tran.Commit();
} catch {
tran.Rollback();
throw;

b
b

using(TransactionScope tran = new TransactionScope()) {
CallAMethodThatDoesSomeWork();
CallAMethodThatDoesSomeMore Work();




tran.Complete();

}

protected void Buttonl Click(object sender, EventArgs €)

{

using (SqlConnection connectionl = new SqlConnection("Data
Source=\\SQLEXPRESS; AttachDbFilename=|DataDirectory|\\Database.mdf;Integ
rated Security=True;User Instance=True"))

{

connectionl.Open();

// Start a local transaction.
SqlTransaction sqlTran = connectionl.BeginTransaction();

// Enlist a command in the current transaction.
SqlCommand command = connectionl.CreateCommand();
command. Transaction = sqlTran;

AnaduéTiap Ba HHTEPHeET calTIap
1. Silberschatz, = Abraham.Database  system concepts /  Abraham
Silberschatz.6th ed.p. cm. 2011. ISBN 978-0-07-352332-3
2. N. Walsh et al“XQuery 1.0 and XPath 2.0 Data
Model”.http://www.w3.org/TR/xpath-datamodel.  currently a  W3C
Recommendation(2007).
3. SQL/XML.“ISO/IEC 9075-14:2003, Information Technology:Database
languages: SQL.Part 14: XML-Related Specifications (SQL/XML)”(2004)

4.]. Han and M. Kamber,Data Mining: Concepts and Techniques, Morgan
Kaufmann (2000)




S5-amanuii Mmamryaor (2 coar). SQL TwiIn acocuia MabJIyMOTIAPHA
HMFUI, KaMJIall Ba U3Jall yCyJUIapu.

Nmpan makcaau: SQL Ba épmamum makeTIapHUHT Baszudanapu. Yiap
épaaMua MabIyMOTJIAPHU CaKJall yCyJapu, MAabJIyMOTJIapHU H3Nall Y4yH
WHJICKJIAIl, MapaMeTpid Ba 30HAJIM WHICKJAIl, KUAMATHU MalllMHA YKYBH
épaaMua aHUKJIAll, g HUHT SHI caMmapaiu KuiMmaTtu, TepMHH dacToTacu Ba
Ba3HU, Teckapum MabIyMOTJIM YacTOTa KaOW WU3Jall YCYJUIApH THU3UMIH
MBcuna Kymnar.

Kanur cy3nap: kapop xabyn xuruw, SQL nakemaapu, MaviymomiapHu
caknawl, — Kouoaiap omoOopu, eduMaap waxcapacu, 9He AXWU OVIUHUUL,
MABIYMOMAAPHU U3NAWL, UHOEKIAW, NaApamempiu 6d 30HAIU UHOEKIAUl,
0013apOIUKHUHS 8A3HAU 30HHALAPU, MAWUHA VKY8U, MEPMUH 4aACmMOmAacu 6d
8A3HU, MeCKaApU MAbIYMOMIU 4acmoma.

MacajmaHuHr KyWMJIMIIH: YHUBEPCUTET MabayMOTiIap ©Oa3acuja
MabJIyMOTJIAPHU JKaMJIalll Ba U3JIall yCyJUlapu

Nnu 0akapuil y4yH HaMyHa

public class TransactionDemo

{

public TransactionDemo()

{

[STAThread]
public static void Main()

{
Demol();

}

private static void Demo1()

{

SqlConnection db = new SqlConnection("connstringhere");
SqlTransaction transaction;

db.Open();
transaction = db.BeginTransaction();

try




{
new SqlCommand("INSERT INTO TransactionDemo " +

"(Text) VALUES ('Row1");", db, transaction)
.ExecuteNonQuery();

new SqlCommand("INSERT INTO TransactionDemo " +
"(Text) VALUES ('Row2');", db, transaction)
.ExecuteNonQuery();

new SqlCommand("INSERT INTO CrashMeNow VALUES " +
"('Die', 'Die', 'Die');", db, transaction)
.ExecuteNonQuery();

transaction.Commit();

h
catch (SqlException sqlError)

{

transaction.Rollback();

}
db.Close();

// Create the connection and transaction objects.

SqlConnection objConnection = new SqlConnection( strConnectString );
objConnection.Open();

SqlTransaction objTransaction = objConnection.BeginTransaction();

// Do some stuff here...

SqlCommand objCommand =

new SqlCommand( "Insert into Table (Name) VALUES ('Rick")",
objConnection );

objCommand.ExecuteNonQuery();

// Commit the transaction.
objTransaction.Commit();

// Close the connection.

objConnection.Close();

' Create the connection and transaction objects.

Dim objConnection As New SqlConnection( strConnectString )
objConnection.Open()

Dim objTransaction As SqlTransaction = objConnection.BeginTransaction()

' Do some stuff here...



Dim objCommand As _
new SqlCommand( "Insert into Table (Name) VALUES ('Rick")", objConnection )
objCommand.ExecuteNonQuery()

" Commit the transaction.
objTransaction.Commit()

' Close the connection.

objConnection.Close()

// Create the connection and transaction objects.

SqlConnection objConnection = new SqlConnection( strConnectString );
SqlTransaction objTransaction = null;

try

{

objConnection.Open();

objTransaction = objConnection.BeginTransaction();

// Do some stuff here...

SqlCommand objCommand =

new SqlCommand( "Insert into Table (Name) VALUES ('Rick")",
objConnection );

objCommand.ExecuteNonQuery();

// Commit the transaction.
objTransaction.Commit();

}

catch

{

if( objTransaction !=null )

{
objTransaction.Abort();
b
}
finally
{
// Close the connection.
if( objConnection.State == ConnectionState.Open )
objConnection.Close();

}
;

' Create the connection and transaction objects.
Dim objConnection As New SqlConnection( strConnectString )
Dim objTransaction As SqlTransaction = Nothing




Try
objConnection.Open()
objTransaction = objConnection.BeginTransaction()

' Do some stuff here...

Dim objCommand As _

new SqlCommand( "Insert into Table (Name) VALUES ('Rick")",
objConnection )

objCommand.ExecuteNonQuery()

" Commit the transaction.
objTransaction.Commit()

Catch

If objTransaction ,> Nothing Then
objTransaction.Abort()

End If

Finally

' Close the connection.

If objConnection.State = ConnectionState.Open Then
objConnection.Close()

End If

End Try

1.

createtable Person

(

PersonlDnvarchar(5)primary keynot null,
FirstNamenvarchar(10)not null,
Companynvarchar(15)

)

createtable PersonDetails

(

PersonIDnvarchar(5)FOREIGN KEYREFERENCES dbo.Person(PersonID),
Addressnvarchar(30)

)
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i [ MySLBb

| i RepesenerssOd

i [ 30LN1I0b
W 28 Secunky
3 2 Server Objecis
& g Rephbcation
i [ Menagement

Insertinto Person

= crente table PersonDetalls

PerseniD nvarchar(5) h}fﬂ,gn Ky references 000, Persan PersanlDy,
dddress nvarchar! 580

wow s :

__j, I-I-mﬂpu

Commarmd(s) cospleted successfully.
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&€ loesmest SOLIONE (110 CTF) | REDMOND vwidysg (53]  SOLI0LIDb 000000 O rows

values('Vidvr','Vidya Vrat','Lionbridge Inc'"),
('Rupag','Rupali','Pearl Solutions')

Insertinto PersonDetails
values('Vidvr','Bellevue WA 98007'),
('Rupag','Bellevue WA 98007')

iJ-l'.J JHJlJMMmﬁﬁm|ﬂd-§|‘l e <hde 3 1l

EER- T8 | | SqL201208

Obypect Explorer

Comnect~ 3; 3 8 [ 5.5

= [ localhost\SQLIDL (SQL Server 110

= . Databases
% [ Systemn Databases
= | AdventureWorks
= | MySQOLDb
|3 ReporServer§SOLIGLZ

7 8 Server Objects
[# 4 Replication
@ [ Management

-] ¥ Beecute B Debug = o I3 al |3 "irﬂﬁ:ﬂ!:
SQLQueryl sl - o OND\v-vidyag (53)°

Select = from Perszon
Ge
Select = from PecsonDetalls |

100% -

20 Fesuts | ) Messages
PersanlD FrstMams

Wohachya Wirat

2012 (110 CTF)  REDMONDVw-vidysg (55) SQLI012Db 000000 4 rows




createprocedure sp Trans Test

@newpersonidnvarchar(5),
@newfirstnamenvarchar(10)
(@newcompanynamenvarchar(15),
@oldpersonidnvarchar(5)

as

declare @inserrint

declare (@delerrint

declare (@maxerrint

set (@maxerr = 0

BEGINTRANSACTION

-- Add a person

insertinto person (personid, firstname, company)
values((@newpersonid, @newfirstname, (@newcompanyname)

-- Save error number returned from Insert statement
set (@inserr = (@(@error

if @inserr > @maxerr

set (@maxerr = (@inserr

-- Delete a person
deletefrom person
where personid = @oldpersonid

-- Save error number returned from Delete statement
set (@delerr = @(@error

if @delerr > (@maxerr

set (@maxerr = (@delerr

-- If an error occurred, roll back

if @maxerr <> 0

begin

ROLLBACK

print'Transaction rolled back'

end

else

begin

COMMIT

print'Transaction committed'

end

print' INSERT error number:'+ cast(@inserras nvarchar(8))




print DELETE error number:'+ cast((@delerras nvarchar(8))
return (@maxerr

mmmWMqumm
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ect L " R L Cuerylsgl - o ORI w-widyag (351" -
Connect= 3 4 & r=3 print "INSERT error nusber:® + cast{finserr as nvarchar(8) )
!ﬂ localhort SOLIOLZ (SOE Server 1101 print "DELETE error numberi’ » castildelerr as meprchar(B))
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v |3 5QLI01206 - Messages
i [ Security

. Sevwver Dhjects

FETUrA FSEaNErT

106 % - =

(1 row(s) affected)

| | Rephoation (B row(s) affected)

| | M.mag!m!rﬂ‘ Trafidaction committed
INSERT error nusbes:d
DELETE error nusber:@
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Obyect Explorer Ll SOLQuerdd sql - o ONDhw-vidyag (551)° =

PAlin bLekih Eiwn ddkieoE . R - T T T

= Lﬂ loc alhnﬂimmll (5QL Server 1101 return Beaxers
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: ::: m:;r:ums zelect * from Person
# | ReportServerSSQLAL2
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w L) SQLOLIDE

& [ Secunty

[ 3 Semver Objects

[# d Replication

& 4 Management




EXEC sp_Trans_Test 'Spark’, 'Arshika ', null,' Agarw'
create procedure sp Trans Test
@newpersonid nvarchar(5),
@newfirstname nvarchar(10),
@newcompanyname nvarchar(15),
@oldpersonid nvarchar(5)

as
You also declare three local variables:

declare @inserr int
declare @delerr int
declare (@maxerr int

BEGIN TRANSACTION

-- Add a person

insert into person (personid, firstname, company)
values((@newpersonid, (@newfirstname, (@newcompanyname)

-- Save error number returned from Insert statement
set (@inserr = (@(@error

if @inserr > @maxerr

set (@maxerr = (@inserr

-- Delete a person
delete from person
where personid = @oldpersonid

-- Save error number returned from Delete statement
set (@delerr = @(@error

if @delerr > (@maxerr

set (@maxerr = (@delerr

-- If an error occurred, roll back
if @maxerr <> 0

begin

ROLLBACK

print '"Transaction rolled back'
end

else




begin

COMMIT

print '"Transaction committed'
end

print 'INSERT error number:' + cast(@inserr as nvarchar(8))
print 'DELETE error number:' + cast(@delerr as nvarchar(8))
return (@maxerr
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V. KEUCJIAP BAHKHA

____MBBT HOMUA JIOMXA HOMU
__ TUHIJIOBUMHUHI UCMU-ITAPUDOU NM30
BAJIJI
KNCKA MA3MVYHU (MAX)
TAIKWJINNA KUCM
Kansamnap yayH (xap Oup »xaaBai yuyH 5 Oayrada ) 25
AX60poT Mozienn yuyH (pean OOFJIaHTaHIUTHHY KYPCATHUII, TYFPH Ba TECKAPH) 50
Esysnap conn yuyH (xap 6up xangsan yayH 10 ta é3ys, acocuii xaasanaa 50 Ta é3ys) 25
CU3 TYIIJIATAH BAJLI 100
AMAJIU KUCM ]
CYPOB
T.P. ?SI}EEATOP COHN | KUCKA MA3SMYHU ](Sﬁig)
(MHH)
ACOCHI ONIEPATOPJIAP
1 INSERT INTO 3 TYpJIH TUIJATH Ba OUp HeyTa €3yBIapHA KYIINII 3
2 SELECT 5 YEKJIAHTaH COH/ArA €3yBJIApH YUKAPHUIIL 3
3 DELETE 2 apT OPKAJIM YUYUPUIL, XaMMaCUHU YUUPHUIIT 2
4 UPDATE 3 TYpJIH TUIIJATH Ba OUp HeuTa €3yBIapHA XaMIa XaMMAaCcMHH 2
AMAJIJIAP
5 MATEMATHK | 2 KaMHJ1a UKKATacH Oupra OYyJICHH 2
AMAIJIJIAP
6 MVHOCABAT |3 KaMHJa MKKATACcu Oupra OyJIcHH 3
AMAJIJIAP
7 MAHTUKUHN 2 KaM#J1a UKKATAacu Oupra OYJIcuH 2
AMAJIJIAP
8 APPAJIAI 2 3
OIIEPATOPJIAP
9 DISTINCT 2 1
10 | WHERE 2 1
11 BETWEEN 2 2
12 | IN 2 1
13 | LIKE 4 (dakat OomMAaH, OXUpPUJIaH, UXTUEPUI KOWTaH 4
14 ISNULL 2 not OMIIaH XaMm 1
15 | NOT 3 Mypakkab amasiap OunaH 2
16 | ORDER BY 2 XaMMa BapuaHTIap y4yH 1
17 | HAVING 2 2
CTATUK OYHKIIAIIAP
18 | MAX 1 1
19 | MIN 1 1
20 | COUNT 1 1
21 SUM 1 1
22 | COUNT(*) 1 1
23 | AVG 1 1
24 | APPAJIAII 3 4
EPJAMUYHU CYPOBJIAP (SUBQUERY - IOJJMMHEHHBIE 3AITPOCHI) BUJIAH WAL
25 EPﬂ AMUNA 3 Kammza 3 Ta cTaTuk QyHKIMsUIAp, amaniap, oreparopiapiaH 2
CYPOBJIAP (oiinananr
26 | IN 2 2




27 | EXISTS 2 2

28 | ANY 2 2

29 | ALL 2 2

MAXCYC OIIEPATOPJIAP

30 | CAST 1 1

31 | CONVERT 2 2

32 | CASE 3 4

33 | COALESCE 1 2

34 | NULLIF 1 1

BOTJIAHUIIJIAP

35 | OJInK 2 Oapua BapuaHTIap 2

36 | INNERJOIN 2 2

37 | LEFT OUTER |2 2
JOIN

38 | RIGHT OUTER |2 2
JOIN

39 | FULL OUTER |2 Oapua BapuaHTIap 2
JOIN

40 | CROSS JOIN 2 2

41 | UNION 2 3

E3YB ®YHKIIUSJIAPU

42 | FIRST 1 1

43 | UCASE 1

44 | LCASE 1 1

45 | UPPER 1

46 | LOWER 1

47 | LAST 1 1

48 | MID 1 1

49 | SUBSTRING 1 1

50 | LEN 1 1

51 | NOW 1 1

52 | CAPJIABXAHU | 1 2
HOMJIAIIL

53 | FORMAT 1 1

MS ACCESS JAH BOIIIKA MBGT TU3UMJIAPH YUYH

54 | COMMIT 2 KamMuJa UKKUTA Xap XUl CYpOB 2

55 | ROLLBACK 2 KamMuJa UKKUTA Xap XWJ CYpOB 2

56 | COMMIT & |2 KamMuJa UKKUTA Xap XU CYpOB 2
ROLLBACK

57 | PROCEDURE 2 KaMua OMTTa CYpOBIH 2

58 | QUERY WITH |2 KaMmuJia OuTTa CYpOoBIU 2
PROCEDURE

KAMU 107 CU3 TYIIJIATAH BAJIJ 100

MKOJIUH EHJIA NI

AManuii MalFynoTaap skapa€Huaa TOMIIMPUKIAPHH OaXkapub KypcaTuim ’ ‘ 100

KAMMU BAJLJI (cy3 Oniian)

MB nunr @A HOMH




Keiicau 0axxapui 00CKYMJIAPU Ba TONIMPHUKJIAP:

« Keiicnaru >xamu 110 Ta myamMmora moc xonga MBb makmiantupuin Ba
UIUTa0 YMKHUIIIA KOMIUJISAIUS JKapa€HUHA MOHUTOPHHT KWJHUII — Xap Oup
BapUaHT OWJiaH Oa)kKapuIll HYJUIapUHU aHUKJIAHT (MHIUBUIAN).

* ViapHu amanuérna Oakapuil Ba OOIIKAPUIN MMKOHHSITIAPHHH KYpcaThoO
OepHHT (MHIUBUIYAT XO0JI/1a).

AMaJiui TONMPUKJIAP
1. butra &yB yurtaman kyn Onoknap OwnaH OornanraH OyncuH. Capanain

aNropuTMiapu OuWJlaH MIUIAIIHA aMmajra OIIUPHUHT. YHAa KyWTaaruua
MabiayMoTiap Oepunran Oyncun (kangaroo, 17), (wallaby, 21), (emu, 1),
(wombat, 13), (platypus, 3), (lion, 8), (warthog, 4), (zebra, 11), (meerkat, 6),
(hyena, 9), (hornbill, 2), (baboon, 12).
2. bepwiran SQL cypoBHU pensiiioH anredpara YTKa3uIIHA Oa)KapyHT.

select T.branch name

from branch T, branch S

where T.assets > S.assets and S.branch city = “Brooklyn”

3. WMuxku TakpopraHunuiap OpKaJid KyiuaarujiapHyd €3UHT.

branch(branch name, branch city, assets)

customer (customer name, customer street, customer city)
loan (loan number, branch name, amount)

borrower (customer name, loan number)

account (account number, branch name, balance)
depositor (customer name, account number)

1. bepunran Mbceu 10ta xam Oynmaran amanmHu OakapaauraH TpaH3aKIIHS
SPATHHT.

2. bepwiran Mbcuma keTMa — KET amaira OUIMPWIAJWIaH TpPaH3AKIHS
SPATHHT.

3. bepunran Mbcuna HaBOaTMa-HaBOAT amajira OIIMPUJIAIUTAH TPAH3AKIHS
SAPATHUHT.

4. bepunran Mbcuia TOOJIOTHK capaliallira acojaHraH TPaH3aKIUSHA aMalra
OLLIMPUILTA TPAH3AKIHUS SIPATUHT .

5. Tpanzakuusi MabiayMoTiapuHu log (aiiapra E3miraHiurd Xaxkujaard

MabJIYMOTIIAPHU U30XJIAHT.
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VIL. TJIOCCAPUI

TepMmuH

Vibek THJIHAATH
HapxXu

NHram3 Tuamaary mapxu

MasbnymoTtiap
0a3zacrHU OOIIKAPHIII
THU3UMHU

V3apo GornaHran
MabIyMOTIIap TYTUIAMU
Ba Oy MabJIyMOTIIapra
OornanuiTa Epaam
O6epyBun
OMPUKTHUPHUITAH

JaacTypiap

Data mining is an
interdisciplinary subfield of
computer science. It is the
computational process of
discovering patterns in large
data sets involving methods at
the intersection of artificial
intelligence, machine learning,

statistics, and database systems.

Masiymoriap
0azacuHu OOILIKAPUII

ManiaymoTiap 6a3acu

A database is an organized
collection of data. It is the

MabIyMOTIApUHA .
TU3UMUHHUHT aCOCHHU collection of schemas, tables,
cakJjali Ba . :
MaKcaau queries, reports, views and
MabJIyMOTJIapJaH KyJan | other objects. The data are
Ba camapaly Tap3ia typically organized to model
. aspects of reality in a way that
ol nanaHUITHN g
supports processes requiring
TabMHHJIAIIL information, such as modelling
MasrymoTiap 6a3acu the availability of rooms in
hotels in a way that supports
TU3UMH KaTTa XaKMIara , _ _
finding a hotel with vacancies
MabJIyMOTJIApHU
OOLIKApUII YYYH
Ty3WJITaH.
SQL(Structured Crpykrypanamrat Structured Query Language is a
Query Language) CYpOBIAPTUIIN. AHUK special-purpose programming

kun6 aritranga SQL —
MabJIyMOTJIAPHU KHUCM
THJIH, YyYHKH
MasbnymoTiap 6a3acuHu
OOIIKAPUIIT H3UMHU
OOIIIKA THII

language designed for
managing data held in a
relational database
management system
(RDBMYS), or for stream
processing in a relational data



https://en.wikipedia.org/wiki/Computer_science
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https://en.wikipedia.org/wiki/Machine_learning
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https://en.wikipedia.org/wiki/Database_system

BOCHUTAJIApUTd XaM Jra

stream management system
(RDSMS).

DML (Data MasbnymoTiiap OunaH A data manipulation language
Manipulation MaHUITYJISIUSIIALI (DML) is a family of syntax
Language) orepaTopJiapH, elements similar to a computer
MabIyMOTIap 0azacu programming language used
OMJTaHUTIUTAIIHU for selecting, inserting, deleting
TabMUHJIAIITA and updating data in a database.
MY IDKaJJTaHTaH THJT Performing read-only queries
xucoO1aHagu of data 1s sometimes also
considered a component of
DML.
DDL (Data Definition | MabiymoTnapuu Many data description
Language) aHUKJall onepaTtopiuapu. | languages use a declarative
DDL oneparopnap syntax to define fields and data
TypyXd MabJIyMoT 0a3a | types. Structured query
oObekTnapunu sipatuil, | language (e.g., SQL), however,
TaKOMWJUTAIITUPUII Ba | uses a collection of imperative
0JI1O TalIan yu4yH verbs whose effect is to modify
MYIKaJUTaHTaH the schema of the database by
adding, changing, or deleting
definitions of tables or other
objects. These statements can
be freely mixed with other SQL
statements, making the DDL
not a separate language.
TpaH3zakuus MasbnymoTinapuu Kaiita | In computer science,

UIILJIAII oriepaTopiap
KeTMa-KeTuru 6ynuo,
MabJIyMOT 06a3acu Ouinan
unulaiaurad OyamHMac
OMpIUK XHUCcoOIaHaIu.
TpaH3akuus MabIyMOT
0azacuHu OMp XoJaTaaH
Oomika xojarra
yTKazaau

transaction processing is
information processing that is
divided into individual,
indivisible operations called
transactions. Each transaction
must succeed or fail as a
complete unit; it can never be
only partially complete.




MasbinymoTiap 6a3zacu

HNitaérran

Data BASE architecture is

TU3UMUHHUHT KOMITIOTEp TH3HMHU KyJia composed of models, policies,
apXUTEKTypacu rules or standards that govern
Kata TabChp KUIam. which data is collected, and
MasbmymoTiap 6a3acu how it is stored, arranged,
TH3MMK Mapkasnamran | integrated, and put to use in
} data systems and in
CHH ITTHCHT-CEPBEEP organizations.[1] Data is
TCXHOJIOTUACH aCoCua | ysually one of several
MIITAM OJIaIM. architecture domains that form
the pillars of an enterprise
architecture or solution
architecture.
UML Oy Malxyp Mojesiamnt The Unified Modeling
tunuaup. Y MJI cund Language (UML) is a general-
IarpaMMacH purpose, developmental,
cuHpIapHUA modeling language in the field
MOJEeIJIaIIa KEHT of software engineering, that is
KyJuianuau6 mabiaymotr | intended to provide a standard
MoOJIeJUIapy/ia yMyMUi way to visualize the design of a
MaKcall y9yH system.
ol nananuIa M.
E- R model Oy pean xaétna maBxkyn | In software engineering, an
Ba OoIIKaIapuIaH entity—relationship model () is a
XyCyCUsITUTa Kypa data model for describing the
dapkiianyBun ooekTaup. | data or information aspects of a
bu3z MmoxusiTHH yHTa business domain or its process
Tabpud 6epyBUH requirements, in an abstract
aTpubyTiap épmamuaa way that lends itself to
aHUKJIa0 KHpUTaAMU3 ultimately being implemented
in a database such as a
relational database. The main
components of ER models are
entities (things) and the
relationships that can exist
among them.
MasbinymoTnap- SQL DDL kanut A data definition language or




TabpudIan TUIN
(Data-defeniton
language — DDL).

MalJIOHUHU YPHATYBYH
OyUpyKJIapHH ¥3 HUHTa
ojaau. Y KauT
MaWJOHUHNA MaHTUKAH
TY3WIUIIUHA Oy3yBUH
STHTUJIAHULILIAPTa Wy

data description language
(DDL) is a syntax similar to a
computer programming
language for defining data
structures, especially database
schemas.

KynManam
MasbnymoTiiapau SQL DML A data manipulation language
KaiiTa uiianm MabIyMOTIIap (DML) is a family of syntax
tuu(Data- ombopHuIaH elements similar to a computer
manipulation MabJIyMOTJIapHU programming language used
language — DML). YaKUPHUILIHH, for selecting, inserting, deleting

MabJIyMOTJIap oMOopHUTa
MabJIyMOT KHPUTHIII,
yIapHH YIUPUIIT Ba
MabJIyMOTJIApHU
y3rapTupuin Kkabu
amMasutapHu Oaxapaau

and updating data in a database.
Performing read-only queries
of data is sometimes also
considered a component of
DML.

Kypunuuiau SQL DDL In database theory, a view is
aHUKIam(view KYpuHUIL(ViEeW)JapHu the result set of a stored query
definition) AHUKJIOBYH on the data, which the database
OyWpyKIapHU y3uuura | users can query just as they
OJIAJIN. would in a persistent database
collection object.
Tpan3zakcusutapau6o | SQL A Transaction Control
mkapuil (Transaction | TpaH3aKCHUSTIAPHUHT Language (TCL) is a computer

control)

OOILITaHUIIIN Ba
TYTalllMHA aHUKJIOBYU
OyHpyKJIapHU y3uuura
OJIaJIH.

language and a subset of SQL,
used to control transactional
processing in a database. A
transaction is logical unit of
work that comprises one or
more SQL statements, usually a
group of Data Manipulation
Language (DML) statements.




Varapmac SQL Ba

Y3rapMac Ba ITMHaMHUK

Embedded SQL is a method of

JTUHAMHK SQL kanpgait kunmubd SQL | combining the computing
SQL(Embedded SQL | 6aénotinapu C, C++Ba | power of a programming
and dynamicSQL). XKaa xabu ymymuit language and the database
MaKCcaJJIu manipulation capabilities of
nactypaamrwiiapucn3 | SQL. Embedded SQL
VpHATHIAIIN statements are SQL statements
MYMKUHJIUTUHU written inline with the program
KypcaTajy. source code of the host
language.
Astopuzanusi(Author | SQL DDL xanBamiap Ba | When the SQL standard
1zation). kypunuii(view)napaan | authorization mode is enabled,
ApKUH (hoHgamaHMIII object owners can use the
xykykuHu oenrunoBun | GRANT and REVOKE SQL
Oylipykiapunu y3uuura | statements to set the user
OJIQJIN. privileges for specific database
objects or for specific SQL
actions. They can also use roles
to administer privileges.
MasbiaymoTiap database management A database is an organized
OazanapuHu system (DBMS)pyc: collection of data. It is the

OOIITKAPHUIIT TH3UMU
(MBBT)

cucTeMaymnpaBlieHus0a3a
MUaHHBIX
(CYB)Ymymuii éxku
Maxcyc MaKcaJaru
NacTypuil Ba
JMHTBUCTUK BOCHTAJIap
MaXMYH.

collection of schemas, tables,
queries, reports, views and
other objects. The data are
typically organized to model
aspects of reality in a way that
supports processes requiring
information, such as modelling
the availability of rooms in
hotels in a way that supports
finding a hotel with vacancies.
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FEHEH3IWA
Ha yuefHo-MeToANYec KNl KOMILIEKE, COCTABICHHBE npodeccopom
B.MympH0oBMM Do Mogyiaw «Coinanne 5as 1aHHBY A8 A36IKE JANPOCOB
SOL# 19 KYpPcoB NOBLINEHNA KEATHGHKAIHN 0 NepenoIroToBRNR
NEJATOrHYeCKHY KATPOE BhICIINX 00pajoBaTelbHbLIX VUpesI1eHnii
HanpasteHnd «IIporpaMMiblil HHEBHIPHAT

Vuebno-MeToguuecktil KoMmiesc no Moayaw «Coinaane 6a3 JaHHBIX Ha
#islKe 3anpocoB SQL» cOCTAENEH N8 KYPCOB NOBHINSHWS KBaNHQHEINHH H
NEPENOATOTOBKH  HeJarorH¥eckHX  KagpoB  BHICHIHX  0DpajoBaTeNbHEIX
yapexaenuil Hanpastenns «[lporpaMMHEIl HHEHHHPHHT® B COJEPHKNT B cebe
NpOrpaMMy KYPCOB, PEKOMEHJI0BAHHBLIE NEJArOrHYECKHE TeXHOMOTHH. TeKCThl
NeKUHil, MATePHATL ANA NPaKTHYECKHX 3AHATHH. KeHCH. MIOCCAPHH H CHHCOK
PeKOMEHA0BAHHOH THTEPATYPH H HHTEPHET CaHTOR.

[lporpamma MogyAas cOOTBETCTEYET COAEPHAHHID THIOBOH NPOrpaMMb H
BENIOYAeT B cebf BEefeHHe, HENH M 33JaYl MOIYTIA, TpeDOBaHHS K IHAHHNA,
YMEHHAM, HABEIKAM H KOMIETEHIHAM CIylIaTeneH, peKOMeHIALHA K IPOBEIeHHED
JAHATHIL, pa30HBKA 9acoB NO TeMaM, KpPaTKOE COJEpHaHie TEeopeTHHECKHX W
NPAKTHHECKHX 33AHATHH, CNHCOK PEKOMEHTOB3AHHOH NHTEPATYPRl H HHTEpHET
CAHTOB.

PazpaboTanneil yueDHO-MeTOIHYECKHH KOMInexc no smoaymo «Coiganne
Ga3 1aHHLIX HA A3kKe 3anpocos SQL» COOTBETCTEYET COJEPHAHHI THIOBOH H
yuehHOH IMPOTPaMMBL, Yack PAcNpelencHsl CODTBETCTESHHO YacaM, YEA3aHHEIM B
yueDHOM Tinane.

[logsons wrOr, MOMHO CEa3aTh, 4To y4eOHO-METOIHYECKHH EOMILIERC MO
Moaymo «Co3snanme §a3 JaHHBIX HA S3bIKe 3anpocos SQL» moweT OuITh
PEKOMEHAOBAH K HCTIOAL3OBAHHIO HA KYPCAX NOBMINEHHS KBATHQHEINHH H
NEPenoIroTOBKH  MeJarorH¥ecknX  Kagpos  BHICIIMX  0DpasoBaTeNbHEIX
yupesaenuii HanpasmeHus ollporpaMMHeIH  HHAHHHPHHI® H €ro  MOWEHO
PEKOMEHA0BATD K MyDAHKALHH.

H.o. mmecTuTe s DHpexTopa 0o aayvauoil
paGore n nunosaunam CosmecTHoro
beappyceko-Y I0eKCKOTD MEKOTPACAEBOTD _ .
MHCTHTY TR NPHETLIHBY TEXHRYECKRY J,'* '
KELIHWRALTRE, k.10, '
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OJIHH TABJIHM MYACCACAJIAPH MEJATIOI KAJIPJIAPHHH
KAHTA TAHEP.JIAII BA MAJIAKACHHH OUIMPHIL KYPCH YUYH
TAHEPJTAHTAH “SQL CYPOBJIAP THIIHJA MALJIYMOTJIAP
BAZAJTAPHHH SAPATHII™ MOJAVIHHHHI VKYB-VCJIVEUH
MAKMYACHT A

TAKPH3

Viye-yeryouil mamsmya “SQL cyposazap THamia MakayMoTiaap GazanapHeu
ApaTHIl” MOIYIH OVilHYa KaiiTa TAHEPIAIl Ba MATAKA OIHPHII THHITOBYHIAPH YUVH
gpatinrad. Kaiita Tafiépnam Ba Madaxka OMNPHII HYHAMHIOHHMHT VIMIA XOC
XYCYCHATIApH XaMaa A0/13apd MacananapHaaH KelHO 4YHEKAH X0nja VKVB-YCIyDHi
MAKMYaga THHrIoBYMAapHHHET “SOQL cypoRnap THIHIA MABLIVMOTIAp OazanapHHH
ApaTHIl”  MOOVIH  JOMpacH1arH DHIUM. KVHMKMA, Magaka Xamjia
KOMNETeHOHAIApHIa KVHHIagurad Taladmap acocHIa VEVB-VCIvOHIT MamMycHia
Oepunrad MarepHaniap vinOy Makcagra HYHANTHPHIMO, MabIvMoTiIap Oa3acHHHMHI
pyH1aMeHTan HazaHMacH Ba SQL cypoBnap THIHMAa MakIyMoTiaap DazanapHHH
ApaTHI XVCYCHATIAPHHM VPraHMill, VIapHH TAaBIHM XapaéHura kynnam OVHH4a
HA3apHil Ba aMaanil MALIYMOTIap KelTHPHITaH.

A

YEyB-yoayOHil MaxMya JoHpacHja DepHiaéTraH Map3ylnap TaklIHM COXacH
OViiHYMa MEeJaror KajaplapHH KailTa TaHepiam Ba MAjJakacHHH OLIHPHIL MaIMyHH,
cHaTH Ba VIAPHWUHT TAHEPrapnMIHra KyHWIAIWTaH yMyMHH Manaka Tamalnaps,
VEYB peka’iapHd Ba JacTVpiapH acocHIa WAKIAaHTHpHATaH OVaud, 0OV opKaan olHH
TALIHM MYaccacalapH Nejaror KaIplapHHHHT COXAra OHJ 3aMOHABHH TawlHM Ba
HWHHOBAUMA  TEXHONOTHAZAPH, WIFOP XOpPHXHH  TaxpudanapiaH  camapaim
(rofiganannm, KHOepXap(CCHIMHE YOV Ba BOCHTANAPHHH AMAIHETTa KEHI TATOHK
3THII OHNaH DOFNHK KOMOETeHUHAIAPra Ta OVIHIIIaApH TaBMHHIAHATH.

¥mymas onrasga, “SQL cypoeaap THIHAA MabLIyMOTIap OA3aJapHHEH ApaTHm’
MOIVIH OVHHYA fpaTHiarad VKVB-yoIyOoril Maxmya dapua tanadnapra waeod Oepann
Ba YHH VKYB apagHH1a Ky/U1all Ba 90O 3THIU YIVH TABCHA ITHIO MyMEHH.

Myxamsan Aa-Xopasmuii noMuaars
TATY “AxGopor Texnonornsaapu” kadeapacu ‘_Ei“ >
My/upH, npodeccop X.3alinnannon







