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IDatad reinterpretable representation of information in a formalized manner suitable for communication, interpretation, or processing
(ISO/IEC 2382:2015, Information technology 8 Vocabulary).
2 patabase 8 collection of data organized according to a conceptual structure describing the characteristics of these data and the
relationships among their corresponding entities, supporting one or more application areas (ISO/IEC 2382:2015, Information

technology 6 Vocabulary).
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3 Database Management System, DBMS & system, based on hardware and software, for defining, creating, manipulating, control-
ling, managing, and using databases (ISO/IEC 2382:2015, Information technology 8 Vocabulary).

4 ¢t OB sEBQUEMS SQL ServerdOracles ff tod d3d e Or € ( thttpd/svyapdiaudnzidEabase_pook/]

tjdzvydsdede §j| BOL'™ HOdzdzr = ©® ftt E EPAM Syst en020 uls:t6/420


http://svyatoslav.biz/database_book/

[BHjdzdtctso Odzdj BOL HOdzdz R

1.2. [ sHjdzdo Odgd@QiL H Odzdz" A

UtcOHdydtsdadets 1 Istsls wOLHjdz 8 BEsdz "ddemlsea j €«
ftosdzd lsr 9 O Is, dai yYydlow. 1tshlkz d&O 1l d&0OL
BlzH RS Md 30dz! detf §8OfgRIsd. R iy jls dzzyhj fts
gdzd ddzr j dHjd o fgg@rHEzs hdR t©OLHJ

" [ SH J @&2'OL A O dzdz(ddtabase model, data models) 8 M {f ts fidsyBd ) ©
~ BOLHOdzddntrs d3ts MW 8 tc d30 dzd L ts dodkdpdzte Ot d y J)'ME & E
dzj S slsstetsd3 ktesodzi OBMIstcOC ydd

Vftetshy dgdets: S dmMOdedjy BOLT HOdd n, (s
LHO@Ots OdzOdzsedd g ftetsj Clstsds L HOdzd W,
f sttt dzs)

IMmMsBr 2 ddzsjteim © HOdzdzsd3 tsftej HY dzjdzdd o]
OBMstcOCydd. 1 sdzyOjlsmw, ybkts k SHds?2 d k2 >
BSHJ dzj 2, Blsddyosh s Vo yatets oddzj w da' jéls QdfO Y o d d3j te
dzdj HOdzdzr = d dr oLOdd@sMmMeawL j2, tfidmoOdedj MmMistek
dzgj dzdw d tBtOBBISSd HOddz = d Is. H.)

{bMmr HO & JitjatHdd ¢ SfOJdgsls d dzd istsep oS -
sdteseo @BddW H Qdedis . BisMmistctsj dzad ¥ dzj MStsdzr Sdnm oL Od d3fs
BOL" HOdd ~, COYHOW dJL SCtltster n ftdL o Odz0 mazk

Z02 s Bdas e B oo Isrfoymszs Sy @ id iz
N yd2 btsedj 2 &BSH. juLEs Qldgdteve
O Isj d3, Yyss Oolsste SO HTES2
CllzOdz detsd3 cH ditYe St jIsjth- dfitiediusiy
ff sBhddi3d osftsmOodRd ddGsH Nnd
o jHY dzdzO% € ZOMMd¥ dSoOydy dz
dMme O jddwds, MowL Odede o3 M) |
i

sJ, Yt dzj ckh d @3s tsB idjiHlgtxzvd
d ddhn 8T setfhojsgit€ Is d tctso O dzd
Yysts M SCOYHT &3 Mmdzj Hize h d d3, B
sOjlIs HjkOdJL Oydw &sHJdd d
6 O, SCtdStjlsdsets fosdL !

Mstsdls tslsdgiptsafdsd , HdgiswEOwas Isw y j dzts
JMHE Ettse dgv dzd, sts JMmls: tsded 1 ¢
B o dBshkj dls Mtsslse jlsMiselze hdrn s
ftoesj Clsdtctso Odad W ) .

tod X H Ud 3 " teOmMmdistsis edids. ¢ @phH sz 2@ty ecjddy
dzj sSBatsSHd®BS HOIsY jhy SHds fftejHjdz des 9 0Oydetsy
WestcdzOydw dBtsy jls sCOLOIs Mw B M tsdzj L dats?2 .

s0O¢ ftcOo d dzts, fMiskzH j dalsT sjrdduyi mMS¢dr okL o,
sqteze hdj dr o OB O azOB s Ostfledes &dz" T e @Etsis
f sdzd i30O¢¥ Is, L Oy dp sizidpjtaligs o dBQ € djjfdzd sy dzes § tetsMmis ts
9 Ols BOL Ize.

[ BY dzts. ] stsdz Mmdzz yoO, , JMmMdzd BOLO fHftdddlsde
dzdy), fHtojHAB] IsdzOW B dzOMIs! ts¢ tc O dzdzeddos Qg frisdirgy O ldzfricCts

@

§C PRHTOT SIFIFOH O

S0 FLOFFT FHO-®Q ~
P& RSS&

~ Fo=@I ~—0=gI0
T FOXT BogT @O

oV gIFre I-FaNo

=&
—. O
S &
SO NX

5 Data model & pattern of structuring data in a database according to the formal descriptions in its information system and according
to the requirements of the database management system to be applied (ISO/IEC 2382:2015, Information technology & Vocab-
ulary).
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Ylssts B dzs L OB Iss, adgl sls OC-Is tf tsifias dgif dzv dglisists dzj L dzC
MOz L OYOUsydis

ledyy d3 8 1 ssQO0fdtEteOyddzis, dzgj EZHOMBMW sIsC (
ssets dqdzd ddzsets ISt Bt Odedw fFtesmists sz, Yy
syjdz fsdddizOojlsj, ¢0O0¢ jet tjOdzdL so Ols .

vO0O¢CygB @' Isj & L Issddz Istsls WOSCIs, yYlsts BOL O H
(d HOXJ Isrdigy) us® ¢ W BRMEQEOIBYydts 3y MisCdy
fts dzZOHY )y desfisd, ftesdLotsHdlsj dz desmisd d ddz 5 § &

bylsdlsj, vyt ftsjSClsdtetso Ols! sO¢Ck¥ BOLEZ orf
Cs®RBOdzHT (d ofmMjds EyOMmisded ¢ Odz dzOH ©s !B kHHIg HSE  GHOAATG
cdzOMmtseor 9 Ols! MmMeatsd Hj2AMsadw, fYHABj dVIs! Hkzce H

RL MmMotsBttOy jdd?2 sfkddidL B30 thMisOdsesdd 1 It
ftesHBddIs! dO dj Mitsdz ¢ 5 MsteOded y) .

Il O¢ts?2 MdbkkOydd Mtz lkztcdtotso Odzds 2, Z 1§ tc
fsHRtBH § doEdjsdzddicttfotets j CIsdtetso Oded s  Coter] dsid ydednN€
LHOI! tOBtslstsmMf smtsBdzzd® BOLE HOdzder 7 dzi 1§ sdzkz yd

IsL otcOfh O d3pw € LRtotsodzw &3 d@3sH j dzd tetso Odzed v .

8&22

YpoBeHb Yto onucbiBaeTt Yem onepupyet

s o | MHdonornyeckun | lNpegmeTHasa obnactb

5 T , CywHocTn, aTpubyThl,

o © | (koHuenTyanbHbIW) | 6e3 NpuBA3KK K BUAY Oas HEKOTOpbIE CBSI3N

s S YPOBEHb AaHHbIX

3 >

= =

) s

=) =

s A [laTanoruyeckuii MpeameTHasa obnactb ¢ | CywHocTu, atpnbyThl,

v % (norvueckwii) NpuBA3Kon K Buay 6asbl CBA3M, KIHOuUMN,

o o OaHHbIX UK gaxe HEKOoTOpble MHAOEKCHI

5 = YpOBEHb -

o koHkpeTHon CYB[ W npeacraBneHus

=

I

g_J TexHu4yeckme acnekTol CyLlHocTW, aTpubyTel, CBA3N,

C peann3aunn 6a3sbl K4, MHAEKCHI,

o) - npeacTasneHus, TPUrrepsbl,

o Du3nyecknmn yposeHb OaHHbIX nog XPEHIMBIE NOANPOrPAMMbI,
ynpaBneHnem MeTOAbl 4OCTYNa, KOAUPOBKY,

koHkpeTHo CYB[ npaea goctyna W T.4. U T.n.

{ Mz dzBEs [BsBh Y dedgOW MR j BO ketsodsj 2 BsHj dzd 61
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RO sdztse dyl MEdedj f Isiz Odz' dzcockptulal tewels) j digts H(|
./ 9 Odzd W MisOoa dls Mo tsj 2 yJ dz' s ML HOdz] §
(conceptual model’), slstc Oy O h j 2 thdsedz | Mkh dzts-
Misd, dnr Obtdelkzls™ d MewLd (otL d3tsy dats,

Vi tosdedes: Gf Pz stse d wWeodzjdzgd?2 toj Oz
Coltster n fslssds BkzHizls ftsdi3jh jd © BOLE

t Mdzd 4§ totsH dzd &.2.a geadeamjiztetélséec, ¢ jhy d3jdz hj sz Bzt
sls dzj f sfmtcj HMise j dgdzes tcOBBIST M BOL Odz® du R =
dzd L Busingss analysis), o F W o dzj dedw BHh drn Istc] Bt @Otdag B&J 19 taxf
ftoj Hd3J sdets? BB dZOMIsd .

...... Jujde {YoHesBds J dOckvYHdAds ojf! Ml
= Cded @ s Otcdz@ ALdiEQBEE & Istcj Btso Odzd?2 &
dzd & Kdrl E. Wiegers, ¢Software Requirementseé )

sO¢ ftejHBI szt B AEZOMIS! yYyjddSsd, IOC d &
Ftese dzgj dBy des S dMr o Ols! Dy deci il tRE0dzlsdgtsun] Jip€=03d,
o2, ¢ MhMEedaMlsat Oy Moy MPtsmMtse O fftoj HMIsOo dzj dzd
fsdz LlsiML.d dzd ftetsmistsj fdztse (j fplsas | ts fistf af dRdlag jzZH B dz
Hjdzdw dssHjdzd ) ftej HiisOo dlIsj dzj kT-fiy YOI O Qudfck iPis ts dih]

l sHtesB desisd toj OdzdL Oydd  Ists?2 ac@EO@ Y do sy I£ Helrf Is
tcso Odzgdj dO ddeW sdzs@g.yj MSCsd3 koo dzj

I OlOdtse dwjelipbd Xz ( yomlsts jets dzOL ' 9 Qogils
~/ callevelt) dBH | dzd tetg ds@dif{. ffdezg s ¢ d yj MSE 28  d3t
how jvy o dztsce d UQoiftef dehemaf),ddORiL S(Iststets?2 e O¢
dzr j Mmkhdesmisd, ObtedBlzlsr d MmMewLd Wit
dzdtctso Odzedw HA&W o' BtcOdzdese s 9 dHO BOL T

Ctosde€ toj Isdets?2 wuvJ T ) .

Vf esdedzs: Y dMOdedd Htej HdZi Istse d We dzj dzd
9" BlcOdzdzts?2 dw UL T .

Il 5 @dzhecdn M@y Clsdtctso OdzgdY BOL HOdzdz n, §ts
dzj dzd § dzdh ! dgO cdzseduifmEsje d cwdLduimsisje
ZOL " 90jIsfiw c¢cdzsedyj MS¢ dde.

1 HJ My Exd ttweodwellsmw of sdaelzj tfassdeve ¢ dpgau d
fpe weg,d YyOMmils! ofdeH § ©fiys fls ®vddajfgled 2sts, yYbts d MtsilsOs
HOdGzdz' 7. 1 6MCtsd Sk tj OdzdL Oydwy LIdn B jCIstse
CtsdeS tejIsdets?2 wvuT ), LHjJM EY]J dagdzt LW Mmbtetsdls!
HdlsmY EZydlsnadl! sEEed ddshBOLe ' HiOmmE = J

I Coyjfmsej MismMseO ftjHmMlsOo dzj ded™v dBsHj dzg
dmf sdz' L sUMRG ezl f sisj § j dedets EZIstceOydo O h JREFIXS § 2 o
dslsOydwyw vy jdzO d ddz f sHtsBdg J .

Il sHicsB datsMisd toj OdzdL Oydd + Ists2 1Lc@zO@ Y do 55 £ Helef I
s OdzPOls O dzts ¢ o lytg th)Sds i

6 Conceptual level 8 level of consideration at which all aspects deal with the interpretation and manipulation of information describing
a particular universe of discourse or entity world in an information system (ISO/IEC 2382:2015, Information technology 8 Vo-
cabulary).

7 Conceptual model 8 representation of the characteristics of a universe of discourse by means of entities and entity relationships
(ISO/IEC 2382:2015, Information technology & Vocabulary).

8 Logical level 8 level of consideration at which all aspects deal with a database and its architecture, consistent with a conceptual
schema and the corresponding information base, but abstract from its physical implementation (ISO/IEC 2382:2015, Information
technology 8 Vocabulary).

9 Logical schema 8 part of the database schema that pertains to the logical level (ISO/IEC 2382:2015, Information technology &
Vocabulary).
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...... glstsdls lsdjlsdls: , Ylsts HOIs O dzts esigjdfy SAeERO

) WOCbscteO@Y yfsBY st @®BOwe,| tsis j Isdfd@ttsy j M 1O jBdzd
d Slseasd j dzls d B gnQigisdz @ila2 d dzo j tels d tets 9 O dzdzls -
R COYHOW dL ddr fstesHddzO MmModsdz ¢ B dzs
HiS9 ) .

[ GzdzGvdzdc O fsfmowh jdzO toj dzw ydtsdzdz" @3 B OL |
Gsodz j) Awlw Browlytey judgdead@s: 1 SH O dedgOe
Ud MSdi BOL'dalsdOmzdg tBdzr | B OB j §-Bdetp zls d t
dzr § BOL'™ , H@dzd'lsH 9 dz §j B ,MDSQL B Ouizdz" K @dzds'.

o AdLdyd izgddsd jpligsicallevel?) d3tsH j dzd o ds@ dzgizy O Is
. LOydr d f(hseas@biilsils. dz. ¥ d iphysical schdmar), g
Csltstes? BOCMd BOdz! dets EZydls™ 9 O sgw  Isj A«
Ctojlsdets?2 wuvig d JjY oBbLBsydshmisd 5 st
tcORBd OLOBDISBOO] d3H Odzdz" = d H Odedz” &3 ¢

Vftetshy dedets: BYfdMOdedy MMisOoedzr =7 YyoOmilsy
YstsBdzO jets tsMdeseaj By dets B dzs 0o Is sSSBB k
CtSH Hd&Y MBLHOddwY BOL'™ HOdzdZ = .

[ Mdzd ftotsH dzd d2.a¢eafdgdpidasS §C jhy Bd hjBz Lktst
sls  dzj f sfytcj H fls ofj deds. Quigp tHSO dzdzr 7 3 § jtoj 2 HY d3 G
OH i dzd Mistcdtetso Odzd v ( & & dzfisd ¢ tOd A afBitzd W3 j Is j o 52
WtcOMlstezSIskzter d Is. H. )

10 {1 Issd3 Ztesodzgj HBSHjdz2 HOdzdzr » dBsy jls BT Is!
ftejH' HERN j &8 (HO® WOl § up MY 8L, dets ots[mHdps2 dzdh ¢ @
MCts?2 Wttt LHjM! dzjHBMsOLEUGEIcdf Skisiihdzse § 5
MOdzdw dzj sBRatHd® 7 dL di3j dzgj dzd?2 d dzOflstetsj &, WicC
f SHCGSIstso dnditheddi-ijC to tfrdgh O2 dzr d Is. H.

] sHtetsBdtiilsOdzdL Oydd {Ists?2 L OH Oyg dz@dzHtizidss] Std<dry
tots o OdzdWjd LddOY j b © s sigetn).

t Odzj j BT dzts YtV dkzlsts, ylsts & BOY ¢ dzOMmidW
Hsf Z2MC Ofpdsm W h j j, BOS  etmatHwh jj s Silsd

Ll dmARsHWN i f ot Qop-dowmral@iga]d o § sdzsj € fyls
" e Odzdv BOL HOdM 2 yOfkt dOL'™ o 0jlshw
sB&OMisde, ftojHY cdzOc O] o Hipssjcds] “r tauss d
o0dkdY (da¥tdsedyjMStes) osddL $ MOHH:

Vftetsh Yy dgdets: dgOyd dzOj o3 tsB M Ols! Mw f L OC O
dzdL s9 Ols! jets IstcjBtso Oded W .

10 physical level 8 level of consideration at which all aspects deal with the physical representation of data structures and with
mapping them on corresponding storage organizations and their access operations in a data processing system (ISO/IEC
2382:2015, Information technology 8 Vocabulary).

11 physical schema & part of the database schema that pertains to the physical level (ISO/IEC 2382:2015, Information technology
d Vocabulary).

12 Top-down & pertaining to a method or procedure that starts at the highest level of abstraction and proceeds towards the lowest
level (ISO/IEC 2382:2015, Information technology 8 Vocabulary).
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A BMasHvh i f et Detdieups @sigh)id o ¢ tsdalsj ¢ fl
sdtetseo Odzed™w B OL HOdzdz" = YOMmlsts dzOL "™ 9 Of Ist
ftoj HY sdZOGC0Ojls HoadYyjddWw s MOBSet dadL
YyjmMesets) oo jten ¢ MOBsBZz or MsCtsdklkz (d:

Vi tetsh Y dadets: Mdsslsedd, ysts d COC bk dzOf
HEdBOj d, S OS¢ f) fodyist dzdzd I8 'ls sistss) B 50 Odzd W

10 ftOCIsdCj, vy fodkzzydeh Owimw BOLO HOC
o' &3 StejBSoOdedW 3 (BEHEI tt@NMHdises® j dD ts@g dizj dzdh €
o Oded v ftod d3j dz¥® IsmW([ I injCe | gz jdedias). s, ylsts fesyjf
wodw jIlsfpw dlsjteOyd sdedzcdgH J dzOKzj o L d3tOpdzts ! € -IsBSH §
ictsodzj, § sdzdesfls! & § jtej Sdz6é ydoehdm: dzO@ Htekzcects?2.

{ Mdzd sfr IsOls! Mw MmMtse jteh dls! kOCEE thdeS 2,
dzd?2 ftesjSCIsdteso Odegdw (HO jhy d daj §jtej mMdzOlsted o
yddedw d dMmftcOo dzj detbWy s ¢ OEOYzZs Jtetso Odzgdzts BEZH J Is
Hzs hdrn ItcjBtsaOdzd?2, HtojHI Wodw jldf, n Mistsde®o g s lsm ¢
B H J dzv &) :

A OHjCoOlsdzsmis: HtojHd Isdets?2 5B dZOMIsd ;
A zusefMmlsots dMfsd L so Odzd v ;
AftesdLosHdlsj d dztsfls: ;
A LOhdhy dedztsls* H Odzdz R .
Odgtsdzd yd M< d ~ sftej HJ dzj dzd 2 L HJ M dzj mizh j

S
o 0 d , UBEEBEEGsEHEdEgeseds d M §ddB) LOE].

...... ¢ BBdZjj Mbtets? kLOCkts 2 dj Sl
) 9 Odad 2 By dets L dzOC f BdAse v B © 18] de@eziz] & )s

bHJCoOldadjlsi'dzj sdets? d&sBEHONBHIsMY o Istsdz, Ylst
Hisdzy dz0@ § sL o sdzv Is or f sdzdgw Is! ofmMj dzj sBRBHJ®& J
dzzy dzr o toj Odzt dets?2 L ded o Ctsdzlsj CMisy b2 OBt
H Odzdz" - .

Jeyhd eMmMjet o' fsdzdegdls! 1 Ists Istcj B ts9 @dzdf jdzW ffsts L
ksedyj mMetsds Etesodzj (5. ¢. 1Istsls kZtotse jdz@ Bdzdy
d ItejBtso Odzd W 5 LdBC GiLdayd CoO )W o dzj dzad W dzj C Slstster 7t
HY sfpw  OdzgOdzd L dtetso Ols! d BtsH jodzdin zds@ H tdsiAssadsh  IsiAdg tBe
dzj j dzOC dzv H diss tistsfed@t© j ¢ ts dzOtelkzh j dad v .

4 20y OdzO tOMMdstsls to dsds dfg tfeOjcfsto dggdats. | s 2 fMls d o3,
dzj dedv ddeW stedsOydd t yjdzse j<j B dztftofti gts PO kg
fdzj Hizs h j2 Mo j dged): (tod Mk dzs €

person D

«column»
surname: VARCHAR(50)
name: VARCHAR(50)
middle_name: VARCHAR(50)
cpu_frequency: INT

t Mk dzBES stedo O talyf Bj t& dOwEN j dzd™w OHjCo O
fioj Hdj bdes? B &ZOMis g

13 Bottom-up & pertaining to a method or procedure that starts at the lowest level of abstraction and proceeds towards the highest
level (ISO/IEC 2382:2015, Information technology 8 Vocabulary).
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dtcOLk yJ BtesMOj Ispy_frequenclzO@Mmisgls® § Bz j MM
wodw jlsfqw R OttOCIkjttdmisdSs?2 yYyjdzse j O (s CteO2d
stsd3z Mtse jteh jdedets dzj f sdzv Isdets, yYlsts §f MO o 1 ISk

{ Mdzd dzj Bdesects f sHEZBOIY , SOCY ] MisOdetse dlsmw
dzj r90I0Ojls dgdats ¢ RO teipel tds?) fifplsfafn, Is doCjdH 'y j dztse j € O dzaj L
Bfdzdd, da&jded d wslkyd misej .

t OmMmdisisladsf'ds Busdzj 4 BdzdL S d2 € toj Otetctizs s d tc f &
dzdw (L HJ M HOYJ BBSS2HY di3Mw BJL ttdmkzdS O) . I 51
dz" » HdzZvw OolstsBOLdL Oyddd acPfigdls | IsQ.C Oulz®tsI®o jzlsidnls ¢
Nddedy EXJ 99 jHjdes o 1 CMY-HAz Ods@ydgy , d tclislk lszsdz® B
yuds¢d d mMftcOhdoOsls: ¢¢ C0O0¢C BBl , ylsts Mmilsk

R d3 oHtke §tdddkOjd3, yltsé ddco¢. vy, B9
dzd fedzsy jdzdd (M Skt di3 ttOBSISOE s MislstelzH dzd !
dzi dd&3i et ls oL Bsy detsmisd MsrtcOdzdIs! Mitslse jIsMmilse 2

ClsO MdkkzOoydw wodzw jlsiw dzj ftedwisdets?2 (ftedHVY I
BjteCdzajls 5 McOodzj ded R s | Bdzgduslze Myjss sy j Is  fydzk

t OfMdssisted di3 s2@Mmisdsd "z MiswwOh d' 2) ftoddj ts,
Ss®BOIsdL Oydd ©OBBIST HJSCOROKO. [ tsfkzMmisddy ylst
stseo, ftojftsHOoOIjdzj?2 d MlskzHj dzsse R tcOded dzOMm: o
hy dedzt)i Hige P j 2 MR J d3th2.c)( ted Mz dzts €

—
subject =

student |_|

|

tutor

t dMkz @2B&d v f tesh v dedzOW fnj &3O BOL " HOdzdz' =, o €
I i btd ldshjddY §sfotds ntjHddpey dypriL

Hj2Mlsadls]j dz¢ dets:

ACOyH"2 MlikHjdads dqLEZYOjls HBdesets ftojHAB S50,
fMiskH j dzlsts o ;

ACOxHT2 fojndil iy fesHPedIsj dzj2, d COx3H
Is § dz'  d3tsy josdetofjtEnlHdds Istso

A COxHT 2 MmlskHj dzlsdzdsts dfdiel) jf st O ol®Is j dzj 2, d S O H

sjd BBEZYOjl dhscdn Miskzhjdsts .

r sfefmisdd3, ©OLtcOBBISOdzdz” 2 f totsH OISOyt § " detis !

Bdesets dzjls, d bkl LOCOLyYydS Lotsdedls d ddalsj toj Ml

COLOk! Mydmss flskHjdsss, Ek Ctbtst'n fsWj Mt
1d¢0¢. ClO dqdWstedzOydw dzj MshteOdzw &zOfMm! o

P st dBOydY s sistels W junfste Ro Odsse (o dsjMmisj M jhy
or mMh ke &OJ BOSdEE (d Jdhy oetMmjd' fjHBIIssS) .
HjddsT Eudadm' b fosWjfiinNscO ReoOdkss O, d COCJ,
sdSk. 16 dzdS OS¢ daj o 5L B3t s dety o3 fladzisH j drdsls’ |C s s
qLEYOd Jd3j dedets o' Mh ks kO] BOdSE (O dagj Htekg
RoOdzso O ( Olstlzj iz § &6 e dedpjieaj@ls d o dzOW M5 j GO, L
B¢ fwosBdj Bz, BEHjl twOMhEskiE] ZO HOdj j
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Clstsls fteddzj o ftslssddz d dzOL 9 Odz MO d3 MistcOh
s+ . 104 dMmdd B HBSKOBSGISO] &3 fhHddy jddy Oy
WstedsOydw oMy tw©OQodets tsMisOdzj smw klsj oW dzdets?2  dzC
1 RFojtejdzg, Yl tdz0 jMmis! d HtsMiskzY{ dzO.

Il ftweddydtfj, fted ctcOd@lsdetsds f sSHRAtSH] KCOdMB Bt
ftod d@iffctcts H j)$ GodzOse dzv & I Ads HEt8 g of ftetsj Slsd s o Ode
Zjcyuyj LOBjIsdls: d2 fted otMitHWHh jd& ftesjClsdtctse
COCd)] Stdftejlsdets LOHOYU] BRHEjE B8] Y ®lddzj iz 6z € 1©:¢
mMse € BOLJ] HOdddz -~ 1 Ists ftcdojHY Is.

wkh jflsokjls jhy ©BHdO %stdkO &Owkh jddw OHJC
5 dzOtekh j dedv destesOdkzdL Oydd, Solstst’ j fodosHWI ¢
yqd2 ) HOWwd d&d { ksl osftsh d&OmMssd St o Oy faz d
SlsH j'd? das Oton j dz

o d
d dz
fyls

HsBMlsets dMmi s
M EHsBMlse s
mMih j fis dslas I
H@dzedgdg HIize b (
d oL Od®BYH M2
sMisslskz d dy ¢ Sasjnusts h izl @dpezfjw o ) ;
ftesyd MMd Jvy HOd dj2hjet ttOLadlsdw (d Is
Y Mo O, C0OC YHHjBYJOO] iisMIs! d Mt tetso &

tc
tc
0]
OCdd3 BBKOL sdg, BB W lkzHEBMIse ] HAzv { totsc tc O d3(
s
]
s

(oL Bz e Mmis] s Clsdese Odad v
Hdzv Ctdzj ydzbe s fsdz L 5o Olsj dzv
CLOC ijOdedz’ 7) . Sk kjwddd sk
T fmdlkzOoydwn

ﬂ]ilﬁsﬂitﬂzisxidzdwttd (9 thdatso dats a3,

? vyjJd3 dzeyhy BOLO HOdzdzr = Blso j yOjls H Odzdzt
tcsCtcOBBdMIsT dBsckls tstteOddL 9 Ols! oL Oddsts
¢ d fp RBide hdd&dd L OlstceOlsORBd toj "LOWY @ fitsditshipldng

j CtcOMdes?  dzdzt MisteOydj 2 tOL dzd yr o
fpd dsisd tls jy BsHjdd, Bsyjls BrIs! ftod
s d3j 6 © dzidaQ das{f dats od3j frzvCyQ(n Bdzdzts 2 j HzOIs T S H t
djoubBry M tj"hjddjd » Mlse jlsMmiselzs h j2
O HOLO ~tOddIlsmw o o©dH]j JHJdsEes L dOYyJ
O yYyjdzr?2 1CtcOdz, ftoedyy d@d Hdzw C Oy HEB2 dULI
gmdztser 7 CdzEMlsOdzls, MdzOBts HsS HBE dils ¢f 5RO
CtcO2dzj BfOMde 7« M bsySd Lty ddw otsL @3B
BsHjdz2 BOLT HOdzdgr » sy dets L d3j ded s’ . [ ¢
52 lsOBddyd (d of womdfvdsf figfsL Hidsd ¢ 6 teepHdfpls
MCdtcso Ols! ¢ Mstslse jlsMiseakze hd2 LOftetsf o da
hjets oLOdBsHj2Msead] ftoddztsy jdedw ) B OL 57
SHEFECTH dzd dets?2 o (@R BZ3BPsggezs drHjwvw ¢ O0D.0dzO

EHtsB M

B

UetOBslO® ] MySQL, MS SQL Server d Oracl e aghttff/suaiplas. bifcatabase .beok/] s iz dzd S
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1I\/ISSQI\_NITéH[_ — Ag Of etsflite@BS d ditsH j dzqd MSSOL | 1 Of sz O € d 3
iso_week_datal i

5 ( SELECT GASE 1 SELECT [sb_id]

3 WHENDATEPART iso_week 2 [sb start]

4 CONVERTVARCHARG), [sb_start] , 112) + '01' ) > —

5 DATEPARTy, 3 [sb_start_week]
6 CONVER + '01'

6 THEN 0 (TVARCHARG), [sh_start] . 112) 01 ) 4 [Sb_Start_day]
8 ELSE DATEPARTiso_week inti

9 CONVER(IVARCHARG), [sb_start] , 112) + '01' ) S FROM [SUbSC”ptlonS]
10 END AS [real_iso_week_of_month_start] s

11 CASE

12 WHENDATEPART iso_week [sb_start] ) >

13 DATEPARTdy, [sb_start] )

14 THEN O

15 ELSE DATEPARTIiso_week , [sb_start] )

16 END AS [real_iso_week_of_this_date]

17 [sb_start] [sb_id]

18 FROM [subscriptions] )

19 SELECT [sb_id] [sb_start]

20 CASE

21 WHENDATEPART dw,

22 DATEADDday, -1, CONVERTVARCHAR6), [sb_start] 112)

23 +'01' )) <= DATEPARTdw, DATEADDday, -1, [sb_start] ))

24 THEN [real_iso_week_of_this_date]

25 [real_iso_week_of_month_start] + 1

26 ELSE [real_iso_week_of_this_date] (<]

27 [real_iso_week_of_month_start]

28 END AS [W] ,

29 DATEPARTdw, DATEADDday, -1, [sh_star] )) AS [D]

30 FROM][iso_week_data]

{ dMzdetsCs AL &j dej dzd j L OftesMO §sfd HELOBEKSJ

t OmMmdisstedds jhy BHdd syjd feshss?2 J O«
Mlso © dMyfcsd LsoOddY. ltjHfsdsydd yst o daj C1
YyqOdr dsHj2 MSRtwOdj d' fMdjHEzs hdaf SBEOL 5d5 ( fd

person
p_id p_name
1 R.R.R® Odzts o
2 11 1 jlstese
3 4 HddHBKGBY
4

{ Mz detsCd LjsTlsg 3Odz datsj RteOdzj dzgdj H Odzdz

1Hd M VOBBddzdYy d ddzdydOdzr MtsateOdzj dz@ o fSH
dHkzls fjtejH WORBddzdj?2 (d HdAY dOcdvHdsMmIisd {§tj
Yybsts off sdzdzgy dBEtsy J Is afnlst;;JIsc{IstnW o tStdgjvids ydgds? il
dzEHj?2 8 OdzWOedlskz fts WOdd dzdd?

vy Btejilsdud MSd By dts d&zOf dMOIs: WkdS yds , z y
stse dOf dMOded™ dded ydOdztse (dzOftedd3jte, c¢c¢. ¢. e,
tcOs hzs 1 Isk ddW stedsOyds d oL otOh O dzilzis ts ds@Blslz! € it
WeEdC ydr o MR wism®Hfd®
MySQL VisteWHisYyde Odzdi M dmS O @eziv P g tillrH ® @ikdzdzil & ¢ tzd y d ¢
1 SELECT *
2 FROM" person °
3 ORDER BY REMOVE_INITIALS (*p_name") ASC
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[BHjdzdtctso Odzdj BOL HOdzdz R

18 OCOWw WEdS ydw dsp Bdzj lzdzlgztsy dgs jIs dzi EZudls
o 0tdOdzlsT dz20f dMOdzdwY ddzd ydqodzse, © 1SOCHYJ MmHJ dzC
HjCfpsredy bEMStej ddw o f tsdzdgjsdedeyj BLEQ SIOEAI®  (sdsdad)
dqdzH j S MO d2OH tjLkzd OO Metsdms o' ydmdzj dzd 2 ) .

15 eafmjets dzdh! Mistsdls ftsdiiMmisdls! WORdddd
(M. tddesBdBEZzRYydY dedese j dzgdes kEff tesh Of Ismyw .

person
p_id p_surname p_initials
1 R9o Odztso R.R.

2 1 istetso 11

3 d4dHBeB 9 o

4

t Mz ds @ [1f. 12 kO dz' desj RtOdzj dzedj H Odzdz 7

vsjfjte! dajls dzgj sBatsHd@sMisd ¢OC B Ists dgd BT
ddev stecdBOyds, d LdzOyjdedj WOBJdzdd By ds dMmf sd
ofmMd ddHtMisOLSd tjhjddwyw fp dMmftsd Ltseo Odedfdgy w Iz d
Hize e dH O:

MySQL visewHBUde Odedj MY dmMECO ez PRHEEH B @Hddddk (dzd yd ¢
1 SELECT *

2 FROM" person °

3 ORDER BY " p_surname =~ ASC

1 sHEBd j] MdkkOydd &Esckls soflstej yols! v yoOh j
dzed j f sL o tsdzv jiflds ots Mijafldsdf d3tdz H s B iy ls 98 @JLfyf HAD dedis o~Q dzd

ltesdLotsHdIs] dasyzterfglsdzy dzts fMudlsOls! tHddd3 dL
Mse o twOBwlsy M BOLOMBd HOddz n, d tjhjdd] Mt
MOdsts dzgj MCtsdz! S ddsd tslsHj dz dz B8 € dzef B @@sP.H dy]ls 1 teftgl
sdteso OAE@E 1 Ists COC d3d ded dzlz 3 § ts dgdigplldsf  ofs  difjte sHtS e
ML HOAC dr BsHjdzj 2, o Ctbtster m dzO dzgj2 BERZHJjIs

10ftedd3j te, & L dz2Oj 3, yYlsts Hdzw tOBIsr { tod dzt
orwidgwIs! Cwdzdyjfmsets LOfdMmMj2 o tOLd » IsOBdzd y
sfse j dzd@tfrdMmj2). 1 Bhjdgd Mdzkyoj bkOSd] 6ffjtOy
dzj dedgss. Y sHtetsBdis] SfdMoOddj bt Mdlsfg Ooyrd fip d
fsdz L soOdedj a3 C1hdqawkd (BPB | tsdO@ dixff Lyt 4o @ dedigls © sz dzd
Bsy des yjdets?2 dzjBsdzr 82 fslsjtced ftoesdLotsHdIls dz' ¢
Ctod sdasdz fdzlz Yy o3 ogj" fiflsfdzda dzd ¥ L Of esMO ¢ sylsqd ¢

sOC ftOodozs, fBdj B M ufedissisws 5 Ed
deds Ctdzdyi Mo O ftetspdzj 3 M HtesdLotsHdIlsj dz detsfls
sflsddddL qtetse Ols .

5:t 0BsO ] MySQL, MS SQL Server d Or acl e3aghttff/suaiplas bifdatabase .beok/] s iz dzd S

tddzvydsdede §| BOL'™ HOdzdzr 7 ® ftt E EPAM Syst en2020 uls:td5/420


http://svyatoslav.biz/database_book/

[BHjdzdtctso Odzdj BOL HOdzdz R

Il sBhjd3 34 MzEyoj, dzj otsL sy dzts BjL oM Mist
BOL'" HOdzdzr n, CtslststcOV CEOtcOdzalsdtetso Odadets tsBY MY j -
s L Hj ! tetsdz dqeteOjls Mdzdh Ctsds dGddetsets W OC Iststot
AnsHls LO tcORSCd ftotsj CSlsdtetso OdegdWw BOL'™ HOdzdzr 7 |
dzd d&zd h ©) .

165 fsoaltstedds jhY tOL MOBs] 90ydetsj: HAzW dzC
MOdsAyj o dHdzr 7 cdzzfr 7 tshdetsC, dzOf todfmhy Lty Cfiipev dz
Cemmise dpdepdzydztsc 5 € dz¢ GBo telﬁ)(Dmiz,anfsusm 2rteOdgv h j 2 d
dzi H J dzd .

100 dhy dzdets ls+ fHs@didz™ D s tod dzd GzZOIs! dzj Istsdz' €
dzsfisd ( s56tcOded Uj decpv IsHsEH) Sy G)dzj , detsylsds ) H Odzdz’ o3
~nBHdIs! dd S O¢dr MzEyoO2der = dzj ftcjHOdHJdedz = dL O
fstes? fedrsHdlsMY fsHEd 20! tetgds] ¢ sdd
YjtedL M j 4 BBI jJCIsr BOL" ¢ GEzflzc® j i+
9dHJ dZOBlS ra ftetsyjHEt
J 60 &§ s Bozgzglzdkj ¢ ezOfgfdr? i d ts dack
Q.Bz 2O todmk dz J§
deH oMy CttOMmMdet d dztsce d ydzts,
totej Clsdetsfils! o' f sdzdgj ded W o fj n
dz! detsy 34 Mlsts, BEZHOdzj dedd o Jjtehdder , 4 tegc
d fr]'[SBdZ"HJ dzdte'ts cots jtsoH dfds Gotfialy dé' s slsmizlsmis e
ftedrHdMY MSLHO Ol! HjMe®Cd wadzdedRzd
ftewdks] dLdBjdzj dzgdj HOdzdzr = o Mtstslsoe jIsfls
Bsdzj dzls otcj 3 dzd MlstckzSClskzZt@WO Hjtej 80O dBisy

==
110

|
©
Is

g
11
L)
o
© .0
g o+
0965“5*:
o— 0
=%
°o& 8
-qu_
5

O}
&
&
KT
-
G

O]
= - onp~—

0 g G-

FE=sE
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5.
gUITOR

x

O HTHSE

7z v
L8]

+FK_tree_tree tree m

0.*

«column»
*PK node_id: INT
FK parent_node_id: INT
(parent_node_id =node_id) | * pode name: VARCHAR(50)
«FK»

wFK»
+  FK_tree_tree(INT)

«PK»
- PK_tree(INT)

+PK_tree 1

t dMmMkz dzbgo s zOMMd yy MEOW Maj BO HozYW - tOdz dz

1Hi M Mdeseo O 2§ sd3w dzj d3 O dzts d30eiz€ @JC sy J tev@efflff2? 1
ftod d3dd 6 dzOtelzh jdzdw L Oh dhy dzdetsfylsd H Odzdz" = .

lLOo jtehy @ededets?2 e dzOor jhy t©OL §tsHYJ el dzv ds,
9JlsMmlseadw BOLT HOddk » ofMmMjd OMMBiclste] dzdz" d3 o'
Isjdzi dg 2 ftetsyj Mg BisH p ZGtssesB®B s dzj Mstsdrs i jsdzO
LEdz sOkT kOCHKEts HBSH,j dZdtetse Oded™ Hisdydr BT 5! I

(b 1 OH QjdeR.a:H dzv dzzyh jets ff sded 3O ded v f toc d &NILH

HJOGtORd3 L d&ZO0Ssd3! IsjMm! M [tslsWUME[ dziB OB

tesh dmn CttOICdr My tcOo sydztz®? BPIs j 6 g Qelzts o
http://modeling-languages.com/best-uml-cheatsheets-and-reference-guides/
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[BHjdzdtctso Odzdj BOL HOdzdz R

.(b ) OH Qidt®b:ftedo jHdlsj dzjMCtd €5 ftod Bj LB
kste' & B' d&zd B' (dzOtkh jdFF Sdzv yjor ju.lsts] |

' 1 OH Qjdk@.c:C OCdj dgj HstOB SIS d oH Qe dasizsde )
. Hjdvn BOL'T HOWME gq@dEe? Jdz mdls
ftcOoCd o {Ilsd dsH, dd.
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it d dzvyd sdzgdzOW BSHJ dzf HOdzdz' =

13. 1 § v yd sdgez®y dzr W Odzdz’ 7

1 5y Odzz 2, 18P0 B0l sjlsdyi MCOY ot ofj2 ¢
Mislstedd sj MOd j o0ydr j Mot2fmise O toj dzo 1y dss jizdat
fsksolfldsd) sdY ( BsHj d 69-t5) 6 tzisly ) dPsPo B &Y s Is j 2
Hqteks hdj dBiMksO & ddsyjmsok &S 0OL Ol  dj 2.

w1 d dzv yd ®dedg® H (redational model®) 8 d3OIls j B3OIsd yd < OW
~ fr e O h Ow MlstczCIskzter HOdzdzr 7, dztsedCkz G
oddzO kY tcOo dzj dzd v H Odzdz d3( .

Vi tosh Y dadats: BSHjdz2r Hdzw sS§dMOddw toj dzv-
10 dBsd3j dzls L sBtej s dzedw dd3j dedzts 1 IsO d3tsH § dz!

tejhjdd?2 s sfdmOdedt BOL'™ HOdzdzr 7, € tsdzlstectsdz®
HOdzdz' oz Blsdzd ydj Bl ddetsy j Mlso © Hikzedr Odz Isj toc
hdn tj OdzdL so Ols'  dzdihj'2 ySPAM [ Is Y OB g O dzdz’ 5, -Is wls &
Hiezedd c¢cdzj f sdzdesyd dedzr § tjh jdedweé, dzs dzOf s5d3ded o
filelsjtc LOBdBOE daj MCsd S5 S sBdzOls d Mmissdd, ¢
Hdlsfw .

I CtdlsjSmis) tfdmoddvy Mtk Rk dH © dzdzo BH 5
B isdj datste 3O dzPists alfB dzgeuatedz | ke, dGstkOdkdL so O

W dzw jIsfpw j H BdRiglsanisdedetEAds Ztots?2, (st i jttdtlz,
Il Cwdzlsj SMmisi vy desisdesmisd HOdzdz" 7 ted y' dHY
dzd,p s dzts " 2jeged d o dzj M degfR  C dz¥ yd ?
R, dOCtsdzjy, o CtsdalsjCMlsj HtcOoaddz kY tcOo dzj dac
Bts?2 Odzé jBtey o toj dzv ydtsdzdets a3 oy d fydzjdalpcfizf|.2 , 1 telch  etohi]
tejdedj, kZor, ornotHdls LO ttOBRBEHd HOdzdes?2 Cdzdcd.

...... [ujd (oHesBds] SfdMoOddj tj d¥ydsdds:
) odedw ftcde jH] dtdas o dzpdOje (@ Rdzdej {jfso o . [ .

1 syd @3z o dzv yd s dzdzOwv d3tsH j dz' iy dijlsitdedz: h JLEH S1Bsdgds2s
A sdzO wodw jlsipy dseduyj MG tsAs. €O  dai L Wy dg Om ¢ th
HOdZO tOL tcOB Iy d Su@sds dfusiLio sdzV jIs dz0 H SPBOIS 51
MstcOYyofsdj SIsdtctso Ols! BOLEZ HOdzdz" n, dzj ftodo Wi
mMets?2 tjOdzdL Oydd ©sOBdZdYy, MowL j2 d ftsydn
BdwOl! CwodfSte]lsdilzy wuvi ddpy s detsddiags # SSdd)cs j
A sdz0 fsiistetsj dzO dzO sMmdetso j Mls tois@s@,t5 HOEs | HoFOL
dzy Istsdz ¢t tstff teed d3jj ddaf dfecflsizy d f d Odzd dzlz ¥ b =L His Y
toj ClddsfnB ! ddzd ddz" = s jtOyd?2, das d tyj dde C
N dlst idsets?2 HAW ttOMmyy stse S OL O] dzj 2
A tsdzO tsfdmr 90jls COC HjCPEOEad s BADSHS C

yjdz tjhjddv BjL SfdmMOddw §tsmdj Hse Olsj dz d
&2 (L&OCBdR 2 ofMmjd 68 c§dOmMMdu) MS sk 1§ o
wesh g2 M2 sS{dmMOddj §idjHse O d daslsd

dzj dzdzts 2 g dzd) .

16 Relational model & data model whose structure is based on a set of relations (ISO/IEC 2382:2015, Information technology &
Vocabulary).

tddzvydsdede §| BOL'™ HOdzdzr 7 o ftt E EPAM Syst en2020 uls:td8/420



it d dzvyd sdzgdzOW BSHJ dzf HOdzdz' =

(C)) 1S OEOIsdo dz 2 t5H 7 BAL) L joO daddLrtgie O'de i
) sqydes e UBHOS&WBhJ$ Bisdz h ddzfjlse j t
co¢ qwquHtm@r (stedeejter, RrtOdadc
Mssd ¢ thse | dzdesfis j 2, ybbt By dats
®j Mlsfids § Mo jlsMisotkze h d2 tjh j dad 2
C1 0 Brssotsdzée bkteseodaj G dzOo dz' d3 HEsMissd dzise s5d
fsofj B MsdzOW tcOMY tetsfisteOdey dzdetsfyls: : fkh jMlse zj I
MjBw wul[, dGhscts ctlktse’ T Yoo jtoj dedz’ & T j Wi flac
ydodkdimstss, HRdscts ddlsjtOlsizter d Is. H.

RL dzj HsMIsOIS s toj dzv y debodggEs2d sists H jJulisfs :Mistsd Is

A sdz0 ftetsdeter 90jls Htezedd RBSHjdvE o ifilsddBO
dzedwv dzj Stslstste’ » MistclzCIskzte HOdzdzr 7 ( 2O tod &3 te,
odj Ol dyui MSts2 ddzd cttoOWsos?2 dBsHjdkd SOL!

A sdz0 dzj dqLBOo dzj dz0@ tIs Isdfdydes?2 d HIEW HEk
fdztsy desfylsd (Hd&zW Yj dzse j S O) tOLEOBSGISSd B
Llsts Sl j dzmdtelzjsiw oL i3sy dzsmBY g Mtej Hinlso

A fsimistetsj dedzr | deO tsdzse j toj dzv ydsdedzats? s H j oz
Rzscdn G jteOyd?2 wWodweilsmw o jf)! BO IstejBEO O
Bsh dzsfisd or ydmdzdlsj dzr dzr 7 toj Mikztemse ( d &3 dzdzt
feiHf s st §swdsdd dedizd 2o SQL

R ofy ms Mdms ftste k2 toj dzw ydosdzdets? dtsH j dzd dzj
sOdzO B 9 MjBj ofMmj JjY HBMlstsddMmlsoao® d kdzdo j tof
Bj HsMisOlS o . )} tlstsdiz HA&Y fsHOodvsh jets B Mo
dzj dedv d tsBtOBSISC d H Odatlzfey ydslz OdaGs sedEBLUS@ yHi G d
Gj v ydsddzy © BOL OF HOdzdz 7.

10 tlstsds afmqw tBh OV Ijitstedw L OSBdeyj dz0, d H
Hbdgn OBj dels O oz | fdgvlsdw toj " ydbdedzr = B OL HOd
f160CIdyujMSde ftodkjttss .

...... [ fdzd o OfL @dndzs HJ Mse OkZO &Ok Y dzO" yOfls!
T C O

Acf mdetser B OIR(BRAzdE] JYfso . |

Al o jnjdedi o tojdewyd s dedzs if 68 @utso H ® dgdzdD

Aclojnjdedj o MmdfsEGs. s Oy . 4Pz DdA | )

@ 1 OHO R dOL s dIsfis jthwis! fHtej dqdiszh j Mise d
Sdadas?2 BoHjdd (fdhdls] Mosle jlshlsekzy b
orhj Cddeon)

' 1 OH QjddB.b: BBy dets dzd 1 te@3s M SER® Lfil©'dzdz" = ¢ dBjC
W 9 twjdvydtdds? Yttdhkj, O o COCK2 BT It
cOLdls! Odz sjtdzOlsdodzsj twjh jdedj cGwOWdn

/1 ) OHQdABCc COC or MudbkOjly, fswOBE wdE
) c10d0B O dMisd Lso OdzO d &j dedes o) dzv y
Jqaiszh jsets SOCHKES tojh jddw o MicOs dzj dzd
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t OLHjfdsdtsh jdedw, Cdz¢byd, MewiLd, ddeHj S

[ OLH] fzlsdztsh j dzgd v, € dz¥ udiden meOMmL d
21. [ Isdztsh j dzd v
211. [ Bh digo JH] dzdwv B tSlsdztsh j dzd v =

{ Odzipjsr ®lsdjlsddd, ybt crauddgasydidaf dazdgtsiny
flso j dd@ s s BS sbhts?, Ctbtsts? 6§jtdl,ls] wd dv
ROCt M) fodvisdjd cldsh jddje shedEdlodys Hidd-
dz & GH 5 BB d@ dzde COIs to 8 EElds to I8,jct j 6o d Ydz' @, EEazy" £¥ YO
Clstster # & f§sidjHse Ol d dzs tc @ igAPdgisds oy dfy o frdaBs
s j ted3q dzO.

g 4 lsdzish j @mthonn) 8 dsdztsy j s was s j 2, 5B dZOHO¥
%O stesds Olslc qBiedskspS Misj toj & ydsdede & B (
flssdls dL LOEBESaCO (MAjdr) d Isj ko (.

Vi esh Yy dglesj 5O Is d gtk jodr sOB dzdy' BOL T H

() 1 Oy dets OL W dzvolsts Is dft dgrnatipn) o ( ¢ e elatiorshir,
\éy dzj Mfdislstew dz0 Ists, yYbts tsyjd yYyoOmsts o kL
do fkkOtls. ubttsets cEotstew, Isjtedkddz ( dz
cdgdze dzjojtejdz, HBdydes BTN lsy ¢MmowiL! didz

Mo j Isits Ilsydsdls CMH | dzOdzdzse s fted A3y yoOdedw dzi 5B A
delz s Isj ted3d dats dzts G i izjsiy Sdzsem Istf te 9B dgjsdldz . yYlsts ff s
tcOMmY dzr @ yolsts d yYyoOmkts ftcjHjdzvjlsmw CC
o 02Isj EkfMkzeckzedd Midjsd Oyt dzv I Jf j el datistc ]
dzdis mMizh dshmis! , ftojHMIsOs dzv s h OW MsB 52 ¢
sftej Hjd dzdz’ &3 dzOB tstetsd3 OlstcdBlkzIstsoe. vy
Jtr Mistsdl Blsdii sdbiss st Jd M@k dafmisls . R L
sts Mikzh dsmis:, ftej HMisOa dzv ¥ h OW 2 fts BB WOdR@ES J
J G2V dedz’ d3 dzOB S5 A3 iz h dets ) istfj 12 jets B t€ @ uists g Gdied i to
Yysts)fsdkzeydlsmw o dlstse j
sOdzso dd3 { Iss BjLbkd3dy. 1 Cwdzlsj CMlsj BOL H
sts ftcd dqdWtsdasedy M (SCtdyjtflskzOod dsd)
¢cMizh desisy B PlsPozsc Y ayg M¢ & d3 dts BY dq tfloudptins jtsd
woe d c¢cbbwwBBezdyors d MmewL

Jtr Jhy ©OL, Byjd CttOlit d Eftshy dzdzs
sts Mddesdzd 3 (HB Ijrn §fste, 8O0 orf dzgj &
kil t1Isd Isjtedzgdde ). UBEHO Hd&W EZfteshjd
Btsdzj § f totgfulisfty) tsuisdasjhnjjdef v .

detsh j dedidetsy J Mlsots Cstelsiyi?2 (LOfdmi?22,

n BHJOCBO ™ &3 dzZOBtstctsdz OlstcdBEZIstse ( M:

HO dzscdudss fjtej2lsd ¢ ©OMmdslsie) dds ¢t
D 3tel @ o3 dzls @ dis A & O dzdz” A
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17 Relation 8 set of entity occurrences that have the same attributes, together with these attributes (ISO/IEC 2382:2015, Information
technology 6 Vocabulary).
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IBhdjy MojHjddw B Blsdesh jdedw =

U d M Odzdz(ddta type®) 8 dzOB ts® 1 | SHs@sdadas thtc j H j dzf) bzt
) bzt dzOB EiIsf EMist iR EQgdz? B HAC Slssis'OT g1 § ¢
BscdelsiszBEOlp tc OdzH O i3

LV tesh Y, dzddt® O togddfjded, MtsSqd, HOLT d Is.

I wBhjd3 Mmdzkz y@sid ff sid@diseigfjjf): + ¢ o d o Odzj dzls dats O da
dZvIsds o wWL' COR ftoctoORBd oo @afdwd fif DY tolsftad) Qels Iz
BOLOR HOdzdzr 7 d WL ' COR ftecctcOBBJetso Odedw  syls
Isdf s H Odzdz" ~o t& QR HIP & Psd3j Isted Yyj ME OV MistczC Iskz1
odls!, ubt & dd&3jjdB Hjds f 1 CLjBfdYEeOoRd Mk

Il LdOyjdedw, Ctbtster i3d tsf jtedtekzjls BOLO HO
s. j. o dzvBMB2 d313d34dzls otej i3 dzd dL o jMmisjdz drn s
Zh jMmsoaksls tsf jteOydd dr ftoj sBtcOL 50 OdegdW™w ( dzOff
o] SBtoOL 59 0dzO © HEtsBd] ydhdts 12. 34) .

10 Isdfr HOddzr » dBseEkls dZOdzOG Ols! MW  H Y tsdzdzd |
dls ¢ fswodzdedt tsdgWlsdw c¢cHBA] dz HOdzdz - €.

[ Bd3j dz H Q(ardbutd domain®) d dzOB st o fMj s oL A3y C
 ttdBkIsO tsls.dztsh j dzd W

Vi tetsh vy dzdzats, dz@zts e 6f d3ks 16 fiz) W s dzO, W Odsd dzd W
Is. H.

sbls! 1ltet fodvisdy fshj smjct § W fddls!

Slsdetsh j dzd d J fifdsg' s tHs deftBolz@stc O e, S Blststc’ 2 fto]J HMIsOo |
agfr]lsdztsafr]gulsQSISHf Sso OO Wstdddtclzt smw s ftcOo dd
WOoedIlsO o ojterndzj i3 ojedmistej, ydlsrtey ydwtr, HO
dzgj 3 toj e dMmistcj e ABCAZ34yred d&3j td,uj dH dets, yYbts Mtes O
wWodw jlsfipw CHBR ktso OtcB)stslsoj Ismizp ZEBHER J I§ Rl dats f
C btz % j bfjlktc@®O@zdzr = (

Il sdgwiIsdy HEtsd3j dz0 9Oy dets o MmMdadzz Istsé ts, yls ts
stsdz Cts o MzEyoO] HteddzOHzj Y detsisd ¢ BHdHREEZ HES
CSH kB9 OO d dzOL o OEAHY sVl dedfla Tl KOS k¥ Y J t
or f sdzdzdIls! dz¢ BOW wuULJIT ) .

l ftsHOodzweh jd3 Btsdz hddzglmlsej wuviy HdBFEBSHJIS
ddzf eso B Y Cwodzlstetsdzy ff tod dzOH dzj  detsis d j H@3dgdz'tcY
ZO dzj Cslsstelzt My dsMmis! OCBeEets Ctdhesidy | Mk
8 h e HJ Mipsdeyd@j s § tetsd L o tzytdldsty tels'fjptieiPla)d 2 ) H O dadz’
fsLotsdzvjls Bhizsddikts ftsor Mdls e, L @tzd i Otzdzte 1H5)C W @
Mon tcOdaflzgzf Sletcj CIsde" = L dzOyj dzd 2 .

[ dzv  HofEsOe NI Fgdsd dese ftedo jHY d3 S tej HJ dzj ded
CeOWduj MS sk v mdsj dad

18 pata type 8 defined set of data objects of a specified data structure and a set of permissible operations, such that these data
objects act as operands in the execution of any one of these operations (ISO/IEC 2382:2015, Information technology 8 Vocab-
ulary).

19 Attribute domain 8 set of all possible attribute values (ISO/IEC 2382:2015, Information technology 8 Vocabulary).
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IBhdjy MojHjddw B Blsdesh jdedw =

y | 05 ted adtibuter) d d d3j datse Odzdetsj Mo 52 (ks eats M fy bz ¢
Vitesh y figdatsdze j y (S tsdzsdzC ©O) IsOB dzdy' .

| s tBtis(uplerr)d yOMmils! tslsdetsh jdedv, ftojHMisOs dz
. aLOddBsMew L Odedzlzs S tsdsB d dzOyd ® L dzOy4d dzd 2
Msokzjls Motsj Bz OltedBlzIE

Vi tetsh y dadsets: ( LNAstcs@Ozd yr .

10 Brstotdf es@lstgde Llssd &y des § t5dzd BOIs
fsH CotdsgisClk kOB ddy’ &.

SBEHO © HOd dzgj 2h jd3 d3¥ BEZHJ KB ceBatstedls: s
YyOfmlsts BEZzHEIS LoakzyOls: sjtedzddzr ¢ Cdzs yjos?2 Olsted
Miislstcddz dn .

" s dz¢ yJ o ts28B deteaftributez, prime attribute?) 8 Olsted B ks tsls
 eanatHWh 2 8 MmMtsmisOo CiPEIs g gaf @A dgtsIEHERSES t
detsh j ded v .
Viteshy figdaisdze j y (S sdzsdzC ©) IsOB dzd y'f slsv ala
Odz! dgSdzts yoO 1 Ists?2 IsOBdzdyr .

m 14 Cdzt yj o 52 (Gdekeyaitriblde>)d Olstcd B 2ls tslsdztsh j d
T hd2 o MiMisOs d ©HdSE@S YL sty § ot

Vi teshy fiplesdze j 4y (S SdsdS 0) OB dzdyr , daj
dzs @ s s § dzyd Ofezetizu F2  sts2 kOB d&zd Y’ .

1 jte dydy 2 Qpsrdykey Bitribute) 8 Ot dB ks tSlsdash
Y ohnd2 o MmO fjwo § gdisc tsls Gatizd j @z v .

Viteshy figles iz j y ( S sdztsdzC ©O) IsOB dzd y' , J tves
et Sds yo {Iss?2 kOB ddyr .

I wkfmmSewLr yds?2 ddlj Ok 6yjd yo
Bklse sy jls §sdd B0 MY ¢ OC Obktdslls,

O et YO kOBdJYy', kOC d Obktdekl ®!
Cdzs YO kOBzgigd jIsilse j dzdats, s5H Isj ted3d dat
By jls § sdzd O MW COC Obtdskls, dagj o0
O desets S yoO, KOS d Olbtdekls, daj o0

[ Odzj j o 1 Its?2 Cdzdcj Isjtedddds ¢ € dzt yj o s@-
Ud dzdd, tsBESL dOY dedatsds o " N j

20 Attribute 8 named property of an entity (ISO/IEC 2382:2015, Information technology 8 Vocabulary).

21 Tuple 8 in a relational database, part of a relation that uniquely describes an entity occurrence and its attributes (ISO/IEC
2382:2015, Information technology 8 Vocabulary).

22 Key attributed an attri bute of a given relvar thatos part of at | east
arye, c.J. Dat e)

23 prime attribute & old fashioned and somewhat deprecated term for a key attribute (not necessarily a primary key attribute ) . (¢cThe
New Rel ational Dat abase Dictionarye, C.J. Dat e)

24 Nonkey attributed an attri bute of a given relvar that isno6t part of any
C.J. Date)

25 primary key attribute 8 an attribute of a given relvar that participates in the primary key (if any) for that relvar. ( he New
Relational Database Dictionaryé C.J. Date)
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N
-~
, | |VEEE) pdgjdefydddm- | QLoCHg" 1 SO
[ s dz ey o Hejde | IsdiW tise
N
dldedBiAS (cfridsdBY  ICBAEY €)
/
1 Oasdiis
otC — | pass name department | phone
(frkd a9
) ¢ 178 |RoCGdEOR.R. |JIH-1 NULL g
%? _ gﬁ
E‘_?g | 223 (1 jlgol }. |[ls-1 999-87-32 5
@ — vjds | - = 8
D E 318 |udHtsido u.4. | [ lH-1 333-55-66 .xg
-3, g
g 243 |wdHtE .4, | [ -2 333-55-66 o
/ |
et Dttty (g Cszfy rfots fiesdim o I<GBazfyf @)

.'/;-\\j

...... J|

t d Mz @is&d [ Isdatsh | dad §

]l Oy des f sdidzd Is ,
Cdh b esh vy dedz &g
Meslse jlsflseo k¥ iR d2 usciay decft.?
ftesfkz Mstesets KO BOdyj MS d,

Cded @ Hg dzd §

Msls fMisteOded Y.
ROl jtcd Odz dzj
CGSHO tfrlsOB@POOBY" HPdzdz =,
Csidls! mw

yomist

¢§d ] d3i dedsts?

f

Lilsdds
lLOo jteh y GddasOo '

2 2MS O8 lic Od dzd o f Hedgilsidatd | dzadfg Aiged3ts 2
tss1datz® \j dalgf pd3s tsilsdatsh j dad w e .

q

9

dzsh j dzd W o5 d Mo v L Odzadz" o
or

ftodds MY Is

( fpdzd

f

d jets MtsmksOe dz j
Yylsts Isjtedsddz" ¢clsOB dzd yC
Btsdzj j EkZHtBdZ B o
st seffdfd o SH

SO¢Ct] k1

fdmlsjeds . B @ . H @ Hdeladds
ded d3d f sdg¥ Isq v
ssdzt Ct5 dzOyOadzd «
o 0d3 dGdzsets ff tsdB

ZOMIstswIs j dz

tSH dzlz

WiEZzdsH O3y dzls Odz! dz" a3 Istclz |
f sHYJ e dzv a3

9 Oy dzlz ®
ts Is dzts

Y

hd

HESG OHOIs! fig's s dftsi" )zt &)l jd3g dpdsdizts

yoh j§

sO¢ dzjcectits
Likels o d3j Mists Istey -
ddwe). MV
wor S@).

vs0O¢C 9 Yy oz

(R OB BZYa Q&

Hicze dn
CooatstWls fshists

A wnj B30 tsisddsisf dz)®dzd §

ftso

H Odzdz" n

A1 jtej d3gj dzdzOw

q

ddz -

(Atslsw

d

OstcedB zIlsts®
mMets2mMlse ) .

s dz

WSdZWJ |anw
clsOBd&zdyoOe

f
(

sHddz Isj todzd dz. )

Distdzjs® gzidzipts ftsL H O dzdzO W
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IBhdjy MojHjddw B Blsdesh jdedw =

A ,[lsdztsh ddzdd (L dzOyJj dddly | tsis @zizdizj figdev T Hs@dmias B j dzls
~ntcOdzv Ismw 8 f jtoj o3 dedets? sSisdatsh j dzd v .

AlsdLotsHdOw jtj dj dzdzOv tsls dz®® jHded s dfdhdtdsjj Hoif Is

Sted30 dLeodzj yj dedWw HOdzdz' = dL tsilsdatsh j dedw.

JudoadHdes, ylsts L dzOyd dzed? bk ¢ tej o3 dzdzts? fsls dzt
SHdtsets BdIsO HOdzdzr » k)4 HOYIs desotsj L dzOyJ ded )

1 swidedily  Is J tededodt d y(efd dz detslf) M2 2 € OL @ tedf) fzfiH 50 O
sjdz desfylsd toj OkzdL Oydq: 20 shdse j dsH dd,fifsls dat
fedsh! ¥ Culbtn? Y GBLLIVE O lsisL H Odd W
dztsh j dgd® L @l jogsH i ls O oot jf dedipoizj i jtogi sl dzdzkz ®  tslsdgtsh j dz
RO sdzdzV Is'  H O dzdds’ dggd, 3 umm@lzcgq’dZOLWdzOuc; dzd j ftaj H Mk

== + 11

1) 1 sy mmy ML HO A
& 5 sfdhr o0 Ilsmw fkh pass Fi
BIZIST 7 employee { 77 - \
\__ name
’ ‘7"*ii\deparﬁnen£?
_ phone T
2) [ Hjs®@ddn ok lsmw =
s IS dZtS h J dzq- wo employee
«columny»
*PK pass: INT

name: VARCHAR(50)
department: VARCHAR(50)
phone: VARCHAR(50)

«PK»
+ PK_employee(INT)

3) 1@ Bﬁ]dZJSSJ q’dSJBhJ MySQL 4L HOd] | lso
g . ) X 1 CREATE TABLE |
hjdedv @ dzj BQIEsHIs ey SmPOYEe
LHOdG( By w2 5 e ool
. name )
Odz! dzs? IsOBdzdyr o tj s ‘department’  VARCHARS0) NOT NULL,
dzr = ftsH EfttOodzj dzd j d3 6 ‘phone’  VARCHAR50) DEFAULT NULL,
7 PRIMARY KEY (‘pass’ )
8 )
9 ENGINE=InnoDB
10  DEFAULT CHARSETutf8 ;

4) 1 wuir  fts)®dev B T Tables
dZCf Y 0: ¥ E employee

W [#] Columns
& pass
& name
# department
# phone

Jljjsm],ldztsdz@ s OB dZdu MySQLéutSLHOdqu ftoj H .

CREATEVIEW ‘pass_and_name
tots d Is f to jlsi.fils.© ot
Iz 6

5) T

f s J 4 2 AS

o SH fJjtej d3j dedzlz s 3 SELECT “pass’
4 UPPER 'name’ ) AS ‘name’
5 FROM “employee’

I dimzdzslkd Pl . sjtedsdde” , MowL Odede’ j M fsdavisd
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IBhdjy MojHjddw B Blsdesh jdedw =

6) ltwddjtc L dzOyj dad W pass name department | Phone
Hdls SO : 178 R 9 Odzs o Rf Is4 NULL
223 1 jstese 1  IsH 999-87-32
318 [ Hstese | 54 333-55-66
243 [ Hstese | s+ 333-55-66
7) lwddite L dzOyj dzd W pass name
(ftesdLotsHdats?2 ff jtoj d3j ggfltb}“ 1R
. [ v
9T Gz HdIls IsO¢: 318 Tury {1 (]
243 R {1t L

t d Mz desls( f2te SlH. s dzp jldBplid )Isj tedsd dzr , Mo w L Odedz" § M 1 S

ssB’ daj LOfLkkOk! v SCsdyuols] d ds o Isjtdd

Y
HEshbs h{OEeBGSIEOL H ) dj ded ) Mo j toh j dzdes b fdzse
JIsmw) :

. | LOqdRdes] Mbsbke ) kMo dj

sBULO LBIdT Ty o | ek ffO | JekffoO
6] Hs) Sdze? GHuLN dasfis: |[CCL ) B & {eo B2 Mo
(oY ydsdzdzn? K[ bdzsh | ded |s Siols | OB ks
AdLdyd M sMEL v OB dzd yo |[vlstetst O gilstsdzB j
AdLduiMCset Aa02d Y Of d M ! 5 0z

10 ik bjstejlsdyjmMsow yofk! L OS¢ sdyj dz0,
sefMlssvl o tj Od! desflsd.

g 1 OHQjd2dl.a: ftod o j HIEF2Jf o d5j totso tsisdztsh j dzd 2,
ddzd duE ijj CIsr toj Odz' dftshigtisB wlyd teeOdzd 3O dzd § [
dzr =, SCGlstster j o©rf orBjtejlsy HAZY COYHESGE!

1 1 OHO®RIb:SOCdR isdtsh j dzd?2, d&zO@ 9 0h 9L @z
cCJl Odz02 [ sftsdzdegdIlsj JY dBBHJd dzgj HsfMlsOs h
g 1 OH Qjd2dl.c: S ©OC - OltcdBlzlstss tslsdztsh jdzd?2, ¢

BOLJ HOdzdz “¥? ¢p Oz dgdzdslisp J Is ) Iste &z dzt8 hd §j dzd W
hjdzdz" ©3d OlstedB E2Is Odzq .

s My Odzj dzds, EfMlsOdtsedls! fjtatsdmssydds {2 kOsddyr ©OS d daj bkt

fsd L Sl jY ftddjdj ddv.
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4L HOd] d dhMfsd L s O0dzdj Glsdzsh j dzd 2

212.4B8LHOdd ] d dMmt tsiiztes s ) @dzd j

stlcOL 2z 3§ dOydeyy d3 M day Byj dz@ Isjrdzsdzsedyd M€
Yyodzdw .

Q IMicHO dhfsd LE2sj Hdv d&jdss Gdd Cts
N g2 mS 2 wihjdd er jefs dz L dgOjlsj, o
cOodes dMitsd Lk2kj kod ¢t Ode dzd?2 MS d 2

1 d Hdsste@WIsts, yYlsts f sHOo dzw ¥ h jijlsthicts dzS s df dz
BOL HOdzalgn 7 d S HjtydoOsls oL idsy desfyls
cemmétsds wiLr €y (d dBBdsecdms HBEZedn), of,
ssteshw MdMmilsi BO § J tcj fIELORZ] fstc teOR jsds Ofp ! ¢
SHdsHE dL @ty jMisoa O ftosctcORBdEr = Mt H

s bogkz 34 dnNOerdd8nHOEFIB®NY j Bidzej L " B dzj &
hjfteddw IsOwW d3j Y HEzZdzOtetsH dz2OY IsteOHdydw.

l HOdzdzs?2 G dzQoe | i ML dzOdzdzs dzj BEHj i3 tcOfMm
hjded?2 dzO ddWsdzseduj MStsds Etetsodzsj (1 sz o s tot
Hi@), O ftsesotstedds 5 Isjrmrdzdud MEs?2 t6j OdzdL Oydd +
Ztctse dzj 2 .

SstsdeCtejIsdzgr § HJ2Mlsoadw dO 1 Isdmn BkZtesodz"n BIEH
fsdz LEj i3sets 9 O0d3d Mtej HMMlsoa O f totsj ¢ IsSparsEnt®rpgrge’ ,
Architect( GH] ©® Ctsdzlsj SMmisy dBsH] dzdteseo Odzdw B OL H Odad
Ptotso dzv  ff tsuslstaff y g sy s oL By datsfisj2 WdLdyuygf
tectsodzgj Mlssdls fMHj dzOIs! Mmdzj HiEzEh jj.

Il " cOBBIs0OIls! MisOdzH OtetsB i jdf BiB® Odzg Odzdz’ =. Y Ists
YOI BifMffsdzjLdzr » Misctese & Ikisdz, COCt2 MisOdzH C
d&3r Mdz: : tBWL Olsfdz wiase G EsddsOC fsieFizls: d ML H Odzdzts d
SHdshkEz Mooms@tchir | &k.

dtcOQo dafdsjj MnJ i3 lsdesh jdedv, fdMmr a0 h jets W
desdz fJj tco dMj2.1.€)tcd Mz dzets €

file D file E
«column» «column»
*PK identifier: INTEGER *PK f_uid: INTEGER
CategoryOfFileldentifier: INTEGER f_fc_uid: INTEGER
file_size: INTEGER *  f_size: INTEGER
uploadDateTime: INTEGER *  f_upload_datetime: DATETIME
save_Date_and_Time: DATETIME *  f_save_datetime: DATETIME
sourcename: VARCHAR(255) *  f_src_name: VARCHAR(255)
extensionofsourcefilename: VARCHAR(255) f_src_ext: VARCHAR(255)
File_Name_On_SERVER: VARCHAR(50) *  f_name: VARCHAR(50)
chs: VARCHAR(50) *  f_shal_checksum: VARCHAR(50)
AccessRights_to_ThisFile: INTEGER *  f_ar_uid: INTEGER
Downloadcount: INTEGER f_downloaded: INTEGER
AgeR: INTEGER f_al_uid: INTEGER
LinkHash_delFileOpt: VARCHAR(50) * f_del_link_hash: VARCHAR(50)
«PK» «PK»
+  PK_file(INTEGER) +  PK_file(INTEGER)
] dzsR 52 9 Oted Odzls mtstetsh d2 o Oted Odz

t dmMzdscd lted d&3j to S des j dedwv BjL MtsBdz® Hjdedw d
HOtls©O dd3j dztso Odzd W
l BOMhIsOBORr dBsHjdzd oMj2 BOLT HOddz = fftotsB
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4L HOd] d dhMfsd L s O0dzdj Glsdzsh j dzd 2

dd3j dzso Odzd™ ftcj o wON Ojas O Cos X Ofsdfifls@uasdidzj: ¢ &y j dz
sdetse Ols! v, Gyjd' dj ¢S {fiwtsty ik fdemisds S & 5
B d® Hj ded* MO&EQPEE®g dzd" j o' L' o0jls fsylsd Wc

4BLHOI! wlsdatsh jdzdw d dzO0f sdzded ) dd OB t6d g H3k
hijdedv d ofnj (fts CteO2dej 2 BItej, BYyjoadHds j, ¢
Bis d3j dzls b Loy jidstdas dzlz wj d2'  dz®@ Yt H' HEZh j B, o dz¥ tsdzts «
Zdteso OdgOC ylsts Mikj s dElisdedsy st BWHIs O & ¢ d u g fi
BsHjd . lidhjtc kscs, COC BEHjl oracdvHjl! f
Hils! dz0 2dik dzs j

LEOL Ols! MO jJEscUg AWy Bed v Istsdy kZtetso dzy f tesy
By dzs § sL 9 sdzd Is mMiBd dai oetelzy Ol! MW Is®B deg 15O
BOL " H @[dzdy' j g h sy thtse J dzdztsmils d, Clstste” § W o
ftod H3J Isdets?2 tsB dzOMiIsd ( dzOf tod d3d tel, dz® tgjjddgdEdsAsd@fis- iz d
tcdBlzgtzd Istcj BtSO Odzd VW dzOdzd Y@M tc of B Hep@sR ROSEADELLY). dzd W
1 O
e

td kL] Oxtdebklsss, MdjosO sl ddjdd Cslsser
52 fNOD BULL

LS OL Ok MOdr § Sodes W Hidd™ ddeH SN HifM! JloBHL
NOJlsmw O 3§ dsedtO, Ut Bf'zdE ISHEIsQEidQ do didid
o0 dislgts, BJL Yjet dBsHjdz2 HOdzdzgr = Wodats dzOyde Is
5B &zOWIsdO S, dzOf @d g iglziplizj s tc df BUidlsdS dzé yj dzts Mo 52
PK, Is. j. td Wodw jlsfpw §jteodyds 5 €zt ytsz tsisdatsh |

4 HOLOdsGcdyj MO bdyuiddsty alatzindsy )z H j Is L OC dz¢ yOlIs!
sjrdedyj MEBs2 tjOdzdL Oydd (1t Hj2Mbodlsj dz dats
hOw EZdiflse jdade" 7 EidezE? ) f s@dzs yptedgts tslstcOL dls! o
B sdes?2 tsB dzOMIsd dzO BSH jdz# BOLT HOdgdzr n, ftod
B tso Otk W

MNdLdud MEsd3 3 bktesedz MdlzPmya™W - ZHdesy gz,
Bj Bz SBYL Odas ff ts ezl dzts 2 -oeEmO ifls d . dsT) tH s dzy dz' 51
fsded BOIs! odgzlstej dedzs ¥ sE Sk ©OBGIST o' B teO dzadats 2
B0l sdesy jMmisets kjnddujmMSdn tjh jded?2.

(D) {ujd oMbt ¢y ds Ehd " Ok osfksh &

) OobtdOlsdyjMSB?2 CtdojtesOoydd HOSOESGEd
56t dBdsd My Odj ighs jHlsobkjls. R oM isc
Az flsd & ZOUdls e jth dls! hdesk.

[ Ok Odzts ¢ d U  f)SeARd Ld§EH jSdz' d dz s dzts ¢ d Y M S 52
9 jUOjls IsStejBso Oded® OHJ S o Olsdzwfplddh difutg Jis
BsHj dz2 (daei dzOtelz h@Hvj Clsoteq BdsDfiPsled)? H ts dzy dzC
fJuyde Ols! ZHtsB Mlse t53 d fitf thotsdf! L Lo tiseH @felzd] Wiz' O]
desfyls ! HeO dzdzr ¢

Jujodudets, vyl OoltdkOlduyjmMcOw Cdwoj el
f OOkt dyj MS 2 osHj dd, dj BSdjj.

L HOdz] J YdLrdyuyd MEts?2 disHj dzd -z@fgls sl j d5t
Mlse j dzgdzgz® B OL & H Odzdz = .
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4L HOd] d dhMfsd L s O0dzdj Glsdzsh j dzd 2

RsOC, ybts dzgj sBrtsHd®Bs MHJj &zOIs! M tslsdatsh j ded W

stsdzCtojIsdL dtoctso Ols'  suf f fipf jHBFEed s Is Olstsydats o 5
f sded 3O , Y&, s@RgHsblzlsdlstetsS d, ydmdzo,
d Hjdejyde §j ojdzdyddr (d dBdsedj Htkzedj) o' 60O
ssd3 dzj MEtsdzr Sdd3d ttOL dzr B! ) Isdf ORZRdtocy Bdatiz? 7 g L I [

vh Oy dz detsy] ftesHEZA 9 0Odzd] Isdfise HOdzdz" = 9 O
ZO ftesdLotHdIsj dz' desfmils! (dgj dgv j Isfqw 5B ¥ &3 BB KGO
Mlsoets HBYtsdzdzdlsj dz' dz" = B JjtcOyd?2, or ff sdzdgv j BF =
HOdzdz" =), [sOC ds'dzQ@f tQjHHjdgjolCel2ts fiisB dzOMisd ( Mk j Mise
SOC 2 Isdf HOdzdzr n, Ctslstster 2 dgts ftisaio jstdsdse datis rfifelC
"dd o dL dadd dzdflzOeUlg Higdly MR OdEvIsY). d= ) dMS Oy |

1 Of ted d3j ey jddalj tej &3 Mdzd" Ctsd3 ¢Btsdz " SABY I dz
MIsdBIGINT) Hdzw RFteOdgj dzgdw L dzOyjded?2 jteoadydesets €
Is§ dz dgtsfyls: . 1t jdd & o B te] d3 tnfdd(f) EINSUNT )¢ d30O oz
B My j B3 MsnteOdadls! dzj Btsdzjj 256 tOL dzd ydz' =
Hils fdjMmisdls! LdAf defifigd2j)d. 256

thy tsifds] ¢ tsQdndiazs s tc @Y @2zt igld B plisd §f s H Odzdz
w9 dzw j Is iPATEEIMIEHo MS SQL Server, S slststc” 2 RtcOdzdls HtctsB dats §
l sCtekedzjdzgdj d@3 H s H dzBcA90, PQ3, . WY v . LjdzO i dzdd2d ¢ O
Ydlbd MhtcOddlsdOyHdgd) Isr mwyder » Hsdzi?2 MiSkdHr
.005, .006, .008, .009.

lteddzj edzOW C Otclsddz® Issets, COC dijdaws Isipw Isd 1
sddujMStets kesodw € WdLdujdisdkz, §s60L 0dO

file E file D
«column» «column»
*PK f_uid: INTEGER *PK f uid: BIGINT UNSIGNED
f_fc_uid: INTEGER f fc uid: BIGINT UNSIGNED

f_size: INTEGER *

* size: BIGINT UNSIGNED
*  f_upload_datetime: DATETIME *

N

N

upload datetime: INTEGER
save_datetime: INTEGER
src_name: VARCHAR(255)
f_src_ext: VARCHAR(255) src_ext: VARCHAR(255)

¢
£
f_save_datetime: DATETIME o f
¢
¢

*  f_name: VARCHAR(50) ® f name: CHAR(200)
¢
£
¢
¢
¢

f_src_name: VARCHAR(255) *

*  f_shal_checksum: VARCHAR(50) * shal checksum: CHAR(40)

* f_ar_uid: INTEGER ® ar_uid: BIGINT UNSIGNED
f_downloaded: INTEGER downloaded: BIGINT UNSIGNED =0
f_al_uid: INTEGER al_uid: BIGINT UNSIGNED

*  f_del_link_hash: VARCHAR(50) * del_link_hash: CHAR(200)

«PK» «PK»
+  PK_file(INTEGER) +  PK_file(BIGINT)

[OOd&seqdujMSd2 L AdLduimSd?2 bkese
t Mz azasdd s df* HOdd » &0 HOkOdEsedujMisd d |

LEOLORBctcOdzd yg dadw j M+ toj y* dHY Is daj Ibtsdz €t
Yd dzd 2 NQTANULL L H § it zlsy e2®fgy  f | oo d yedzzj "Cdiaf ju
HEteOB tSISOIs! o fMj dzj ®Wel2dzdi Y E3xiz/j dzrinjo g dkf jo & ) 4ot df G -
G j .
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4L HOd] d dhMfsd L s O0dzdj Glsdzsh j dzd 2

LEOL@IsMisfdzr J MtejHMiso O ftsorh jdzdw s s®f d a3
fMtej Hilso O3 ® BN j &3 Mdzlz Y@Y( digls dftiAisvadsiw il dizndgdtChP dz
mModyyd, Ctlstste’ j MSLHOE Isw dzgj Mlsdzr €58 Hdzw f tetsd |
U4 uddzdv kdzd ¢ Odz' dztBfnbsgH L dz@d) dafP O Otc @By s d Odzd L
9 Odgdz" § f toj HUIEO dsdzjHdzd W

LEOL OB Mfjyd¥duimedy Mots2Mmiss O dsdasO§ de
Mots2IMlseo Od3 tslsdzsmwW Isw dzOMistes2 Cd € 8HJteso@IEts dif-ls te
BIzlstsa 5 EdiisdzyOded s , dfO QA df dzS @y Y gigs@byy d3j dzls
a3’ oJdzdydde d Is. H. (1t MfdmMsS yjd mMddz d
1t CSsdzdyd Moz MM dzcC dz©O Htekzedj tOL HJ dzf
02dzj Mdzsy datsj GzdbOtlse BYly! ¢ slsdesh jdzdv o ydmlssd
n BBl jCIstseo BOstsdi3E Odktlased ] dHJ d, wad)m: tsigisw di
Hizls ftsHtesB s tOMMdIsistej dz@f HOdzj J .

4j2U0fm 3 Mlstsdls bfsdvdkks' §eshlss?, ds §
d thdetC oBcdgdas]j ctldsh jdd2e (CO0C fodvisdw
ckOBddye (COC fmoMmjHds odets? toj Oz desflsd tOB Sk

...... 3. tyjdy foHicsBds] L dzsy j dzgdj H Adadgi
odzdd 9 MdMisy BBe(mOL M OgegzdR B O J )

1 Oydey 3 M btsets tsBh jets, ybs jMmis! E ¢silsdatsh j

dntSHMsat sls.dgsh j dzgd 2 jMis: dJd3gj detso Odzdz" j Isdtf d
OOLESEsd o kOB&JUOR Wwodws kfw fMsdsy' Mt Mokt

s BHMBaG Slsdsh j ded2tcj bl §iz@p B, d7 OdOdEE ¢
&v s v fMlsesSd.

1 0 1 Issd3 @ rGLHATER] 0 O Isdg® yd dzOs Isfpw  sis dzd ydw
{Isdzd ydtjlstdd B zIsr tslsdetsh j dzedw dzj bkf§ stewH Sy dzr ,
Isj dz! detsfyls! MlstsdzBytsseo L OHOY sfqw ftod ML HOdd Is
cOBRBCOR o' {cddPfMSYLY By jls dzgj Mtsef OH O f
dzj dzedwv HPd&RiEZzMHsJR, & dOM JjMmis! sldsh jddi, {§tj
BsY MiopdaBPO Ektotsodzgy wuLvI | MezsHBRN ( BIHR HzsC
MySOL : utsL HOdzdj IsC

CREATE TABLE “employee’

(
‘e_pass’ INT NOT NULL,
‘e_name’ VARCHAR100) NOT NULL,
“e_department’ VARCHAR10) NOT NULL,
‘e_phone® VARCHAR50) NULL,
CONSTRAINT "PK_employee®
PRIMARY KEY ('e_pass™ )

)
tdmizdd vn j BB detsh | BPMEC tH Hdzv ML HOded W
lmfsdzdgv v L Of tetsfy, RBISOBSY j B dzOf d MOls:

employee =

«column»
*PK pass: INT
name: VARCHAR(50)
department: VARCHAR(50)
phone: VARCHAR(50)

«PK»
+ PK_employee(INT)

©CoO~NOUIA,WN R

MySOL @ 1 O tetsfy, o Ctlttesd  SteWHBSS fHtsdzj?2 Mot OHOJ K
1 SELECT ‘e_pass™
2 ‘e_name’

3 FROM “employee’
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1658 BogPBdMOIs! d ol SO (ftsdzidve ftotsdL ot
Hso OdzdwY dLodzj COJ 3" » Y 8dzj 2) :

MySQL | 1 0ftetsfy, o € 5lststesdziifst tf'OHtOG Isf thdzjed Odz! dg' &3 f stew
1 SELECT ‘e_name’ ,

2 ‘e_pass’

3 FROM “employee’

yists COMOjlsmY WdLduiMSBets ©OMY sdsy jddw HC
Bils jHIGSES uoe@o PO stsydzj j , Iso2dgsy iR Is s 5 1 b dei B
BdLOYqd tOL BjhOls! HOdd j, Gdshwvhidjhy ¢ ¢ 0>
HOdzdzr d3 Hdzw yj dztse j C O tBteOL 5.

[ bdzd ydgtst@lsj ¥ d BGlsdesh jdedw dzaj bk tstewHntsyj dz ,
dz2v Isfqpw 9 dzj Cslsstes? ff sMdzi H 5D Dls | o twimsHilsid, (EHOE] H
CazOMmiIs j todz" d3 e, dzHjjfifdfsdisdz j Mis: E IsOBdzdyr ) .

4 LIsddy sSlsdzduydj d3 MeowL Odz syd d@@ yYyoOfmilsr 2 (d o
ofMlsOo OB daAl yz desozt MistesC iz djsy HiEz -IsPILMEE § AR Cls (

vtsls WOCIs, ylsts wviy or dzgzyHJ 2O ~tcOdzdIls! HOd
desfmisd (1 Ists dzg ssdz s BBI § SIsdo dzOw djysisfh S8 @ a3t
yd tsiinzds ot di L dOyHjlldsls s lafsito jofifdsdglzts 5B L Ists 3
Isj dz desmisd, d kY Ijd3 BtsdzjJ, bt wvl| LB
d M Mbessd

e_nhame
RO Odzso |
] Jlstetse ]
ddHBGE9
ddHBSCS

qd & ntlsdd ftdjlisdse e[ HpHblcs§€ OB teisoe 1d Ye

Histetso éy . @8 dzd S OS¢ dgj MBSy jd3 + Ists fMuj dzOls! . [ O

Hsydeo Odedj ( zOftedkjte), 5 Od¥ Oo d BHERRDERBEMIS Ols ts1
MySOL 1 0ftetsfh), o Crlttd ECOLOds fOodds kistYHsyds Oddw
1 SELECT ‘e_name’

2 FROM “employee’
8 ORDERBY " e_name’

( Mdzd % j dzOd3 dzisy dgtiso § ®P G fladzs dMC E2MMmise j dadats §
shdgse Odzdets ] 2@ dBj“h dofmw o kOBddyj HOdE 5, {
sjds o ftsdzdgv Is! Ef tstoW H tsyd od@didfgid L ;j ¢t L dzOyJ dzd

e _name e _order
RO Odztse 110
] istetse 120
ddHBStcs9 | 40
dsdHtstcs9 |50
Jtodztse [ |30

MySQL : 1 Oftetsfy, o Ctslststetsds COL Odets fteQoddzts FtstewHiBsYdo Oded ™ |
1 SELECT ‘e_name’

2 FROM ‘employee’

3 ORDERBY ‘e_order’
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4L HOd] d dhMfsd L s O0dzdj Glsdzsh j dzd 2

{jLkd kOl BEHjls[EB@&td®[ (HFgSsdvc dj »Hjzls fls b
tso & . Hdetese , u OEE] B Ods MY gL U MC 5 tsOMmY ¢t
&5 A0 HdMCj ftd {lstsd daj Gdjdvjlsimw, Is. j.
LO®RS Of o ff tsdzdzj dzP@L-L A Higjtsdliy Gpts & t5

e _name
RO Odztso |
} JIstetse ]
Jtodzse [ .
ddHBScS
ddHStcS 9

{sdzd ydli ®Blsdesh jdzedw e dzf HBfEMECOJIsMw dzOdzd yd
d Mtsef OHOs N i Ctelsjyj?2, o I§0OBtedycrnt mds n(,S AL,
Yjdeder n o fsdzdzgj ded j 3 L OftetsMO) 1 Ists Istcj Btso Odaed

10ydey &3 M HEBdJteses OdedWw Mbstes¢. 1 syl®O§ deeves QW
fsLotdzdls o00d fMtsL HOI! IsOB dzdyd/ |ded W dede® @ dz'datzn+
M, d LOIjd OLBjMNOl! kOB ftsdzdetsfils! ¥ dHjdalsd
d ¢S0O0¢ o' bjfjt! MsBdtcOjlsd BisHig@ def OB Y s )
dzj HJj dZO2Isj OC ddStEcHO, 1t ftedotsHdls ¢ k2 d&j
RS OCdn fjfwisflsod?.

Yists Hts tSHdsd B dede'r = ObtcdBlzlstse ¢ tif st dnsL H Odg
sOB dzf yzets f tod o SQLE Rdzjedzdi®IN sHC O Mdlskz Oydivofp-siL
Misslsted 3 Mistslso jIsmisokzs h d2 ftod d3j to.

10 todmMZkY jcj HMlsOo dzj dz¥ Mn Jj A" HokzR Blsdatsh j c
Isj dz! dets MtsLHOdE BHJREOSBO" | dzOB Bt ftsdzj ?:

table_a D table_b D
«column» «column»
field a: VARCHAR(50) field a: VARCHAR(50)
field b: VARCHAR(50) field b: VARCHAR(50)

{ Mz Esi® 4o j dF tldsh jdd2 HoY Hj Bskhseoydd !
ddi3y dz OlstedBlzlstse (3QH-L ©F t M@ fzd d

HBLHOHG® fMeslks jlsflsa ks h d jd Als @Ozt 'disdd {.dpafizd

table a table b
field a field b field a field b
One 1 One 1000
Two 2 Two 2000

{ Mz dzsEd ROdzdzr § o bkOBdIYUOR HdW Hj Bsdhseoydd
d &3y dz Ols te d Balz' Iststo dzcf jteddef O § IcEHPEN )

vifdte! orf fsdzded &3 MmadAf isla ¥ Y ¢k Yoo | P deis®IYSIQY, fdzis
tsls 3 Is o d¥IS SQUsServero jyis fMjBYW OdzOdzts ¢ ,y d2d Bpatisedts Giists d3
BOsdujMSd HEBOoadW jls o Stdajy HEB ARy h jgsfw
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MySQL | 10ftetsm, tiLbd IsOIs or fisdzdzj dzdV Ctlststesdts BRHilS Mis
1 SELECT *

2 FROM ‘table_a

3 JOIN ‘table_b’

4 USING (‘field_a’)

{jLbd kOl oL OHEukpsy (sBwOISHIS] o ded BOded j
fls ts dzfieyl@ bfy SHJdzOS o™ i3 d d3j dzO g, dats tOL dzF dsq

field a | field b | field b
One 1 1000
Two 2 2000

4t MasHMlso OB d OL dzdydw &3 tsls dzts Migjfipsd@y Isdn w
Ef sdiv dzlzls: jhy tSHddz dBBtsdzj dzls, Clstster 2 IStcOHJydts
BOLOd HOdzdzr =, Is. €. 1 IsO IsjBBO MEttejJ Ed3d MisdzO
stsdz, yYlsts OS] cstpdetengine), fMEBOE Oe&sdd Mow L Odz m s
s OB dzd y O dzd .

[ 4 Is siHs ) Is Ksfofage engine, database engine?) 8 ff tets ¢ tc O dzd3dz’
dzj dzls , dmMfsdz Lzjd3gr 2 d"wuLIT Hdz"W HBB Oo dzj
dzd v H Odzdz’ R

v tesh videdhisf | yd Odzr dzOw yOMmls gL, mh f
sOjls M HdMSCBd (W O2d&ZOB]) .

shtsy Odzj dzd®, f§sulsd BjJ Mipds" Mdzj dedzs s dMr o Ols!
¢. dm d&OBSts, CodeS toj sdzOw toj OdzdL Oydvw, Mmilstckz
ydzr d Yy Mt MawLOdr M CdeCtejlsdets?2 wovaygp . 1
dz' L s9 Ols! dzj MC tsdzf Ots tsdg jldtste Hetg al3 j Hizsthipls £ Ylsts te OfMh o
s SCdetso OdzdY BOL"™ HOdzgdz" m» dzO WdLdyud MEtsdy k2t
JIs 9" BtsStc® d3y SsSHO HBMISEf O L OsadMmdls fHtetsdL o
HsMisk detsmis: (d Mtse | dzdetsmls! &7, 0 daf i Oy tsH
HdzZwW " tcOdzj dzgdV¥ HOdgdz' » tBI Y &3 HdMEsatse s ftots
fJjteOlsdodzts?2 fOdwIsd d Is.H. d Is. .

{ Mdzd 1 Ists COYJjIsmw Mdzdh Ctsd3 Mzt d &3 (O OC
dz' ¢ B Issd3, Yl dz6 B OV MmMtsotej d3j dzgdzOW wuLv I s
ZzOdzhdtcso Odedz" 2 ¢ dBjIssH HsMiskzf O, tedj disdtetse
s+ s jttOyd?2 M ondQididzr dydi dgL20CH Hfldgi@Ged  tetsdL o St
gw IstejBBoaOdzd?2 ¢ Of f Qik@lscg’j Botcj g isORBL . - S|
Oy Moty BOLEZ HOdzdzr » O WdLduiMEtsdz kZtcso
COLH]Jd HBECEd] disOydd Its?2 wuviyp, M Coktte?

lLO9 jtoh j Gededets? 2O ot B yj teC dzh dgv kg j M desce s
dzedw dtsH jdzd B OL " @ dpdztsily jusdm]jdgCpdpds dzyd f s OB IS
By desilsj2 COC or BloOdzdzsets MicjHMso O ftetsj Clsdiet
sh Olsj dz' dzgs dL EZyO2lsj ) dsisdely Gadsuslss Mz € suiasey s o
otojdsj dad d YsLotsdzdls dLBjYOls! ddetsy jfMlsoa @ tsh dB

¢ fosHsdjdd] &sedSd ML HOddY d Jdhfsd Lt
&On, fsMowhy dedg' & §©OCIsdyj“MS iPo afj Rl 6@y diafs oS d

"o g@Eoc

=

"§ TRIG Q< ==gw

o @G
RO QIFOT G

27 Database engine (storage engine) 8 the underlying software component that a database management system (DBMS) uses to
create, read, update and delete (CRUD) data from a database. (¢Wikipediaé) [https://en.wikipedia.org/wiki/Database_engine]
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d4tsL HOdz] j

d dmfsd L soeOded] tslsdetsh j dzd 2

-(b 1 OH Qid2d.d:fp f sdgtsh +

Hj dzd5 3slsdatsh j dzd 2

) sy dzj

ftsL H Oded W

f t5dzdzed Is §
fsdzzydeh dj mw

.(b 1 OH Qjd2dl.e: @ i J

fdzj HiIz Is

Adlsy

9" Bt Odz

Jets 9

BEHj dzj 2

dz¢ BtsSets Micj HNlsa O { to
dL Isj A, Yyksts or i tcdan
e d dejSQRY-%tR Is g

9" BtcOdzdzts?2 90O wwULJI T,

o fj o
sflsddiOd d j kdf' HOdd 2? ),

sOBdzd yr fteddsj OB H Odzoz

&z tldsh jdkdy d dn Obtdel
JirisCidsigiai s dzts o O dzd W
e tsq kdkzybh jddw.

' 1 OH Qjd2d.f: H dzw

& Obktdeklsss Blsdashed

tddvydsdede §

BOLT

H Odzdz" n

9
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[Bhdj MmejHjddw 5 €dyon

2.2. s dzv yd

221.[Bh dfjo jHjddw t € dzs yORQ

1 smMitsdzr S22 COYHOW t©OL dzso dH dztsfyls Cdzs Y42 ts
Mise OB, Y t&jde Y Wzdls O Wisy \Halsts MY Stz dzZdtetso Ols:  dz
odHy

s dz¢ tkey®)d dHjdelsdW S Olstste, WwWodwe hd2fmw y
. HOdgdel R Stsdalsj SMilsj toj dzw ydsdeder = wuvi g € d
OlstcdBlzIstse tslsdztsh jdzdw ( Jdzd SISH | dzt dzr 2
dzr 3, r~rOtOCIsjtedz" ©3d HdzW HOdzdzsG s © dHO

VY etsh Yy dedet{d dzdf sz B S)ef WHswrfdew ¥ M j j My ]
odOd Sz §wOoddzO L OoadMmwls ©ls odHC

10 dipRdf GjHmsOodjd sBhd2 §jtej ujdd §dzoyj
f] Hiskc .

b Af § 1l

} ) daOdz dz 2 S

oz I tertsfodtz 2 Gat# 1 jteoduts 2 Stz
iR U STOD D
[ i o, et 2 H (g te 2 B ! cg" e £
L R gt s 2 L;gmadz:a@hmmu
LRd&jdﬁdQlﬁZ@iZdZ?

tdmMiez@sdd | dHr Cdzgyj?2 d dr oL OddisMme wL

stcOLE Y] tbdkjlsdd, vyt dmSkzmMmlse jdader j (d d
Czs yd bjstejlbdujmSéd dsckls Mkh jnsstse Ok! , des
(Btsdzj jO BEEB] | otjHWI, fsorhoOw dOcttkzLCEkz dO w

ROSC, bjfjte! §fmdzjHise Olsj dal jdasj deddn fdis stistisd| )
slko jlsmisokzs hdj ftoddjter .

28 Key & identifier that is part of a set of data elements (ISO/IEC 2382:2015, Information technology 8 Vocabulary).
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sl j ©C detparkey®) 8  SH dsdetsy j Misets OltedBizists
COd des dHj dalsd W pees b gk ff j 6C oz y Yy OMls
RZOH dsdztsy j Mise sds § tslsj dgyd Odz detsets € dzs YO,
cdzdh dzd j & { dzj dBjdelst, bHOdj ddj Sslsstr A
flsd L dzOujded2 (Is. §. Mkfjesdy d sed

Vi tetsh Yy fetietiey ddzd dOBGE §odj2, 5 Mot
SHdGE Mtk 50 cdded dzisdtosdrtdgs s @ s
KOS d &OBGSE] Bsckls ¢ OLOls! Mw  dddrddg
0o dzs MO dgls d o eds@pROIs' HAE Misestl

LifmMiskieY dO ks, ykt &O §L0ClkdCj doOfm tjH

(sded dzydzr , SOC §wOoddes, dzgho) v hezkesj SRl d
Bitej kyji BhscsSicOlsds o hinugbyed ftddirdasgs s dzsh | d

ass name department | phone
178 |RoGI®R.R. |[[IxH-1 NULL
223 |1 jlego1 1. |[IH-1 999-87-32
318 |ddHEEO® b.b. | [ IH-1 333-55-66
243 |ddHESE ¢ .4. | [ [H-2 333-55-66

AN

t Mk @B sk j ol dzv yd tempsgee j dzd v

29 superkey 8 a superset of a candidate key. A superkey has the uniqueness property but not necessarily the irreducibility property.
Of course, a candidate key is a special case of a superkey. (C.J.Dat e, AAn I ntroduct i ofiedition) Dat abas
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[Bhdj MmejHjddw 5 €dyon

{BtOIsdlsj o ded d3Odzd j , (udKmEe, cSKPE, cBKAESOPKAg B o © ¢ dz® -
WoEhdj o Mmjsw ff j(tdsforprsEdsts®dzy Qlsdo dzts Wo dzw s Isfyw
YOBRd (kddSOd dzs dHjdesdW dyudekzels ds B2 Cttels gy
WJ dzdzr?g, iz j ©C dzs yOd&q dzj “oeodwsilsfw: 1lsd Obktdsl
BscEkzls MESHj ey Ol dzaj dzd S Oz dzf j L dzOyj daq v .

w1} Blsj dzy d Odg dez {fandidate key®) & dzj Ms < tc O tf HZtdats Y .
~ ObttdBlzlstse tslsdatsh j dad W, dzd € Odz! dzts dH§
Rdzr d3d Mmdztseo Od3d, ¢ tsls jodzylsftO dis @ 92 Cfigt tfuj to ¢
dzj Is ¢ dzd M ded - €. s1OR] dfjtai@lotfodzts, tSHddz dL (¢t
HOdz' dgiBhMisOdeseo disfmw § jtco dyds d3 € dzt ysd
Cdzs yd MlsOdesowisipw Odz' Isj tcdzOIlsd o dzr &3 € dz

Vftetsh Yy dgdets: € OdgH dH OIls o ffjtcdzjd yflalzdg) &=t
Mo Sk dzsMisd L dzOyj dzed?2 Ctber 7 OO dz
tctso Odgdgtelzd ydIls! tsls Htekzets?2; o ISOCtd dzOB
EBtcOs dL dZOBGKO Stlsw B' GHUs {sdj,
COL dzdydls! d#erj MesSd kOB ddy’ .

Il ©Omhdsiste, dzdzts2R.bde@s diei] el dz s Is j dzyd Oz dzr d5 W -
Mg jeGekdeyls. €. OtsddPassshsH j ) dls ¢ OLOdidsdetso Odzd
LdzOyjdzd" H&W COYHBEE SGhjy0. [MsOd d j €
wkéls kddSOd dshisd (1s0Cd,j 2 Xbusdsadfded we d c2@ )t d fiyf
Yyosls o MmjBw dzdhdedj + dzj d3j dals™ , EkHOdzj dadSjO df ttissts te
fls o SKR&g cSK3é, ¢SK4e ) .

I ®Bh jd Mezyoj o tldtsh jddd &syjlks B ' dzj
lsts syjde dzj ¢S5 f teds® J fisdiamistsid ctss @it 2.

CK1 CK2

plate vin

1122 ¢¢-1 |5GZCz43D13S812715

3344 HH-3 |5GZCZz43D13S812716

5566 KK-5 [5GZCZ43D13S812717

7788 MM-7 |5GZCZ43D13S812718

Mz @B ) td s 6 ©lsdesh j df o dydis lsdpjdiydd©d dzr isd € dz

1 sMCd Sk b BOMNddr kdzdSOd drF § OC plass i &«
s OCVINfdzts d3j t6 ( Qvisthq BZOW j dzdf ] dz* BSEts (E O BW@E] O%kd
dqHjdsdW dydielzjls d*Bc?2 Stklsjy Gldsh jddy, Is. j.
f6) dydOd dz &3 § dzv ytscs.

30 candidate key 8 a set of attributes that has both of the following properties: uniqueness and irreducibility. (C. J . Dat e, i An
duction to Dat dlditsr® Systemso, 8
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SOC d Br dzelstelsdy Gisdzs o Gt Hjdjddd §sls]d
feOoddts, BHdd L SOCdE Cd yj2 MsOdsodlsmw 1§ j
pwisiw Od Isj tedzOlsd o dzr dgsd € dzv YOz .

w0 d2 s tedzOls d o defalernaledzeyy) 8 f S5 deyd Oz dz' 2 ¢
dzdw, dzj orBW®OdZ 2 o SOujflsej 1 jtoduy.

Vi teshy Gtz JH Ol o fjtoduyde § Cdz¢ud, st
¢ dzv yts .

t Mdzd fesHBdydls! tOMMdBitslstej dzadj RB.¢EBBREEQ dzj ¢
dzdear ,Ists f sfmdzj or Btsgae OIsCOBEkEPOo ]  jtcodydtsets !
Hyls Bl Widzj tles 2 Z By dgla - tsSH d I59) dzO iffdskO ot e v f
dz 2 Cdz6 y 9 9 dvinjfn|lCAsdasjoBdzdsip)y Odz! Isj tedzOIlsd o dz" d3 € dz

bdzt IsjtcdzOlsdodgr | Szt yd btcjBlkels tsMBtets o dad
Ud dzd O tc O dzls d tedste jOdidstlzaflst d ydtelze Is S tstelsj 3y d tsilsdatsh j dzd w
9 Ols! Mw) , des dBPUYJEH fEsE O)Issd3 ¢cdzgj L dzOjlse d ¢t
Is t5 dz' L SO y jfdgdi@e d ydese s € dzt yO.

vyissB" ftdoeiMmilsd ftseojHijddd wviIi| o MmMBlse jIst
dets?2 tsB dZOMIsd, dzO Odz' sjtedzOIsdodzr = ¢ dz8 yoOr MtsL HC
(CHECKUNIQUB, ¢ sIststetsj ©® Btsdzt hddgfflsej wuvil | BGBBL dOY
Cdzt Y4 . dz. ¢ lzded @@z desets ddzH j € MO

RLtsBteOLdd ofy bid ¢t ybts tfdndaes, dO tod

| U JRfC0T d 2 e <) |

AK1
/ N
plate vin

1122 ¢¢-1 |5GZCzZ43D13S812715

3344 HH-3 |5GZCZ43D13S812716

5566 KK-5 [5GZCZ43D13S812717

7788 MM-7 |5GZCZ43D13S812718

tdmMzasdo 1 jtead 2 d Odz' Isj edzOlsdo dgr 2§ dz¥

[BtcOIsdIlsj odzd 3Odzed j, vuylbsts o d i3jAdLe ] @dzflk Jsthdzd
qdev J(Scfip e)s. &. bk sldsh j dzed ™ Is jdsdetydsts] yQdiy Clodfj telis0)lg dso
Yd?2, 9o Iss oatj dizgv ¢ OPKefz tdwlsddady j2dzdtwWdzsonfn j(GeH © tsH

t OL dzso JH dztsisd Odz' Isj edzOIsdodzr = S dzt yj 2?2 (¢t
Mlse j2ede” Mo OHOE IS M OdzOdzse d ydz' d3d twOL daetso d H dzts
Hils ttOmMMdislstej dz@ HOdzj 4 ) .

31 Alternate key. It is possible for a given relvar to have two or more candidate keys. In such a case the relational model requires
that exactly one of those keys be chosen as the primary key, and the others are than called alternate keys. (C. J . Dat e, fl
IntroductiontoDat abase S{edtimmso, 8
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vOCY ] BbhdubE®RecdMEEzMMise j dedd Qpdzlg jddzdrjcSisls A @sda’ ¢
Odz Isj edz@B ko W' - S BiEN jhiglso 5o Ols! o s sl d ,§le5R0
fdsr MdzO, KCddePS d® ftoj qiskzh jmse 5 k0o dzj dad
ML s] sdddlsj d dks ¢fOwoL dlsdky ¢ doOctkL Sk dat

1 j oo d y6lizdz® (primary key®2, PK) 0 ff sIsj dzyd Odz! dzr 2 ¢ dzt
o COyd Mo j MdztsedQEs@dsls dnitsty &1 @diaEd? € Oy d ¢
sSlsdztsh § ded W

Vi tetsh Yy dzdzts: Edzd € Odz dzr 2 d H jlsi@seddidfiOls st

RL ©Odzj J wOMMmdstsilstej dede" = tSYtej HY dzj dzd 2 Mmdzj H I
5B ZOHBEE2 MisRthds S tOIsd BsMisd (8. j. dzgj HEdYjd o
L dzj a3 delsr, Ctslstster | dBsy dzs lsB te s fipdds@ y jpded 2 ff Sls j te

sO0Cy) (fsmMEtd Sk fdvisd] cfjtcodydessets € dz
sBh j2 bkistedd BOL HOdd n, MEtsd 9t fifls sididsO Cedsddyy
Yylsts f jteodyds 2 Sz y HBsdzy jdz 5B dZOHOIs! Mot Mise
stcOCIstso Ols' ®B L@z’ fidsh j Mlsokzjls dzj MEBsdz ¢ 5 ftsls
whdih dL BHJdOCsSetsdts Ctdzdyj Mo O OltedBlzlstse, f
Istsls jfdasylsf Odz! dzr 2 Cdz¥ y, Stbtster 2 ¢cWdLrdyjmscd oz dz
dz" - .

R3] dedets  s1 ssdBz o tOdzj j 120 Mg dsisg R ) dedzt€ d® yif te
Msoj fjtodydesects € dzs yOplae dO oddjp:taQady @Hytea B lFls H O
gl ftodHY IsMw (fate®o dimejCidf*j Yj ded Vv o 2 1l ay g, dzif 2ac
sjds B Mistejj BdO o' fsdzdadls sk tsf jteOyds .

RSOBOM | Ghdsed j %OSk' € cEiEs |y dzOddsdy
ZzO HOdzdz" 2 Bsd3j dals:
A LdzOyjdedv fjteoduydesets Cadzs yoO daj dBsclkzls HiIzs dzd
COYHB? mbmscq 508 &dyr ) ;
A odydze 2 Cdzsy HBsdjd B Is! dz MsCteOIsd B o3
j B3 dzlstse ) d o3d dzd 3O dz! dz' d3 (Glds. JS.drstaOEgQdys)! M ls ¢
©Odz 2 © gtk ls j dzyd Ocdz' Mz 2 € v y
odydsz 2 Cdzgy dMmMisdz LEzjlsmMw HdAY ¢ OtcOdzls d te
dd Mmites¢d kOBddyr (ubt Mdj HEjss Lz ufg
dzw
f
)
2

BtGG‘Odzq’L Oydd Mmewr j2 (Bigdgd Isc @ fyhigdzd s t

dudz 2 C ey dpj s ths) Sy dedptENILL) 80 s S dad |
Mets MdzjHEkZjls dL dsecdSd B M j yj ddw f
Pdzj 2 dj wOMmMmizy H jCddgsvy @ fdjitc oBdlapdg g f et S
tcOL dzso dHdzsMIsj 2. R fijteoOW dqL € d&zOMmmdW d
d d MmemlsOe dz' j

32 primary key 8 key that identifies one record (ISO/IEC 2382:2015, Information technology 8 Vocabulary).

B) jdvydodds? kjistdd {sdvlsdY ¢dzj MsSEOdBsmis: & d cfdzq’d30dzl detsls ! «
L dzOdzdzts t6OLHjdzW jos dr, ylbte' f§woHYjtSdzlS! Ho O, (s Isd, ©OLd 7 e
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{B"di]

Mo Hi ded"

5 ¢ dzs YOR

hcj_dzq'w

Vi tetsh v dzdzts:

4 s Mis O o Wats? (gompound key / composite key®*) 6 € dz¥ y,
OlstcdBlzIstso

Ho zn
Vi tetsh vy dzdats:

s O¢

B O
dzj h dzd n

1iCltter j
fistetsg tzgj & dzed &3 € dzt Y OB,

d Bt

9 r

Bis @
C dz

) tsfls 2 (Sngde key) 3 € dzv y,

Cdzs y,

dzj 4
C dzs y,
dzd

ud ?.
Qo lststeT

& & (0 LOkjd ¢
dfC s ydls: tIsg
dzs &€ OFIT dL

DictionaryeL © Oo stsgis 9 5 d3,
Is j to d3d d@mpognd keyée

ded &B" .

J

COyJ Mlse §

ZOd s ls datemplogae |

t Odzd J
fsolstsews Isfw
flz dz8.2e 8 Olstcd pagds™ o dzv j Is fgw

C dz yO.

d3r

9

f

shlsswh d2 du

Bt

f st te tefs dzdzl B dzthe@C b |

slsdztsh j dzq v

URSRURS

f 5B tcEd deelgs &zj §2P S fs dz

LO&jsdls! ,

fsHyy

fjtedyds o3

cfomposite keye

o LIsdn

tw6mpeumikeye

g Is tets
eomposte ey P g fCSAsC] dg
d 0Odz' Isj tecdaC

sjtedB3ddsdtsedui MSd MY ®t
Cod] cedts 2@ tdhe N@vRglational Database
[gRBOf BHESB dZSGEG B K

weodats tsBfSL dzO Y,

stftoj Hj dzj dzd
LIsd tftej HJ dzj ded W o] tdoQiorddiRr Qigly tdsj (& d@dns

feddjc0 feshssets d MO dse &

dmrtHddzd dL
BOMh sOB OF

ftoj Hi Sdztsy j dad v ,
ofmj?2
Cazommd ud MSdd3 Mmdzkz y

e ),

Jtgeies? 1 s
pass name department | phone
178 |RoGIR.R. |[IH-1 NULL
223 |} jlego1 ). | [ -1 999-87-32
318 |ddHBE® b.b. | [ IH-1 333-55-66
243 |udHBGE® b.4. | [ IH-2 333-55-66

t Ik @BEd 1 tesfmls 2

34 Simple key 8 a

key thato

S not

§Jtwedyds 2

c o mipoorsa It eDa t(agblTahsee Niwe tRed naatr y e,

Y

Is
q
o]

Cdz¢ y

c.J.

35 Compound key / composite key 8 terms used interchangeably to mean a key consisting of two or more attributes. Contrast

simpl e

key. (¢cThe

New Rel ational

Dat

abase

Dictionaryeée,

c.J.

tddvydsdede §

BOLT

HOdzdz" = o
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15 jMmdzd B desdj 6O ftosfzmMSCso B dzd Edzd € Odz
HdzW Istsets, YlssB' cOOdsdteso Odgdzets tslsdzd ydls! tsHd
BN dzs B ' ddzte@Glstc f toc s, U@L @ Oded § diEspatmprdzO, ylsts o' -
dzzH ddzts BTr dzgOf Msd HiPJstc o ditpdy’lsO o Uiz passdz{depark tc d B [z |
ment. CIlsO MdbizOoydwy § 2 Odz0 dzO@ tod Mz dz€ j

| Hts‘rjs(mldis? l1s |

[ PK |

pass | department name phone
— — 1z [l81-1 | [~]|roGdmo R.R. |NULL

]

§ 2 (-1 |— % ] jlagso ) ). | 999-87-32
:g 3 JIlH-1 |- % dJHSE o .4 . | 333-55-66
L1 [ -2 dJHSE o .4 . | 333-55-66

t Ik @& v sMisOo dzts?2 § jteo dyds 2 ¢ dzé y

SOfdzj HIHjls L 5B Oy Y dedzts @R, gz O s i fadsldd§ j Olstcd B Iz
department § & tslsH j dz dzts ) lsdfO dadsu dzjiy SHOZ Bsdzd € Ol 5o L dzO Y J
MOKRsMisswlsj d ds o' Miskf Ols! o wodd §jtsdydscs
Istcj Btso Odad 8 [z deddlRCOlg; ddeffmsflsts sz ditsy jIs Br s f jtco

('Q\‘) 4 IsjtstejlsdyujmMeéts?2 bsyscd Ltejddw (9 Mmdd

N o ksmw dzj b st HE Y dedzr B]) BJLtOL dd ydz
fitodydesds S dz¢¥ yi BEZHJIs dHIsd fjteor d3 (¢t
p LOBCOR tojd" ydoddtscts fSHEBSHOOMRES SOk
fjteor &8, oltster &8 d Is. H. ), dets &0 §tOC Ik
fMlsOodzr 2 ¢z YOI ted Iseff dzgt ;€ POBDBO YOS &3 B Iz H
xd MseMmids MEEt

vsJfJte! HYsesotstedds B JjMisjMmise jdedzr n, dMSEMmml
yon-r.

rdzv Odz' sjtedzOIsdodzr = Cdz¢ ydi2 dr 2 ¢ d&zOMmMmd
9 OtldOdzls: Odz! Isj tedzOIsdode” § ¢ dz¢ yd 4 dnlstg NBdr'j dizdA Iszdf .

RMEEmMmMIse jdedz" 2 d ddalsj dzdzjy S IszOdz! dz" 2 g de¥ e !
Zsedyj MSsd3 Ztesodzgj dBcHj dzdteseo OdedW d ¢ f sW o dzw s
WdLdyjmMesd3 kZtotse dzgv = .

sfftcOQo jHdzdotsmisd tOHd Missdls lsdij sdils’ , Yls ts
fMdzj Hdzd Jf e@dHIEJ U MCd daj dMmYtsd L ¥ Ismw.

RISOC, twOmMmdislsteddy sftcj HJ dzj ded v .
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( Misj Mlisoe jSddezr(matural keyss, business key)d ¢ dz¢ y,  tsfiste
Bdetsy j Misea j OltedBlkzlsse lsdesh jdadw, . dgj iz!
Vi teshy giziipizd £ lsdetsh j dedw jMls! Oz’
Odz! detsds isdtej kzdzed S Odz' dz ( &zOf tod d3gJ to, dz
MstcOydd Oolstsdsse d dzv ) , f smistesy dzdz” 2 dzO
dz' o3

RMCEmMMmlse § dztiz B te toc s ¢ O Is dfsurog&tedkeyy) 6 € dzs vy,
Jdedz" 2 dzO ObtedBlkzlsj, dMS$ »fikddsodgtsigizdHifsdzh
ds?2 YpaeCtOdidsdtetso Odedets dHj dzZsdW dydetse C
Vftetsh v eizgdetsisdetsh j dzdj HtSB OO dzv j Isfyw  dztso r 2
dzj MmewL Od M ftejHdsjlsdas?d fir€ediz@pyflds' jedz! dads
sdtcso Odagdzts?2 dHj delsdW dSOydd tslsHjdzt dgr 7 |
R dzls j dzdzj € Is z ©dzt (atelllgent key®)d € dz8 y, L dzOyj ded ™
stsdz! €ts dHjdelsdWdydekzels Ctstlsjyd slsdash
dde stedzOyd s

Vi tetsh vy Gzdzts y,L dapPry j dzd 2 Cohtesets sy dzts ¢
"stedOoyds 5 Ctklsjiyj, Soltwr.2 sd JHjd

LEeOWduimSd jMmisjfmiejdadz 2 f jteodyde 22.§ dzs y o

[ fisiojddz 2 15 ]
Ve N\

[ PK ]
passport name

AA1122334 RO R .R.

AB4455667 1idg=o 1 1.

AC5566778 dJHEE d .4 .

BP8877665 4 JHEE o .4 .

tdikz@sdgd [ Misj Mise j dade” 2 § j oo d ydz 2§ dz¥ 1

s i dgzh jMmlse Od3 Is O Ustisaidy M+ G " Gy dzts
A mMstslse jsfflsozs h d2 OktedBlkls Eyj jfls! o wcisdssh
kts HtsBOodwlils!: (d ANtOddls!, ©OMOGHEW dzdh dgs
A s mMzzyows, CBEHO 1kt dij ftoslsdetstejydls Ists
flselze M jj L dOyJ dadj dBtsyJls eeislg dzv fiss A QL Qfdd tsie
ddisd Hdzw B dzj G yYyd ded¥w Mmotsj 2 twOBEBIST ) ;

36 Naturalkeyd ter m someti mes used to refer 1t of aTheyNelwaBRdtsamdde aDisautriromn
Date)

37 Surrogate key 8 a single-attribute (i.e., simple) key with the property that its values serve solely as surrogates for the entities
theydre supposed t o shosesudogdtekeyvalubsrsene mérayrto repesent the fact that the correspond-
ing entities exist, and they carry absolutely no additional information or meaning. ( ¢ The New Rel ati onal Dat a
C.J. Date)

38 Intelligent key & a single-attribute key whose values, in addition to their main purpose of serving as unique identifiers (typically
for certain real wor | d éneoded informaisncenbeddedanithinythensselvese ( « Tnel Mdéw Rel at
Dat abase Dictionarye, C.J. Dat e)
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[BhdjjHjodzd v 5 € dz¢ Y OR

A s Bsdz hddzlmlsea j wuvi| @PdHBfstn sso@Edfi§zgf Alsj iis
oduydetsets Cdzx yo fsLotsdzw jls ftsdzzydls: ®wyj &< -4
sdodets dMytsdz LEjdsr 2 o Bd hddilsej & jttOyd

Vo 'dg] HsMIsOIsSC s E jMisjMmise j dzdesets € dz6 yoO dzO3
y L dz" | :

A imded 5 mMESBEO)jddvd BjLcfOMdshisd jmEgPus
Mlseo j daffiz] o d ydzr d@3 ¢ dz ysdz, dzjdz L w dMftsdz L s9 C
1Iss HjdOjIs Mtslse jIsMiso ¥ Mdaf JI3dsy j tOYdd dzj o C

A tcOLdi3jte jMmisjMmlse jdezsets f jteoadydetsets §dzé yoO (|
U @3 6OL Bt dmszMmmise j deddsg & pty teeOd V| dzty dstsiz! ¢ gz¥)

A jmdzd fsls®8O0fdRuddzOds o toj Odz' dets?2 Y dL dzd o3
Mlse j degdetse s ff jtco dydese s Cdzi g®Po RBls! doz@H dzf): Mme
ddzd BEHjJdB of dgzyHidzr ¢cor HEROIS! &€ L dzOyJ dzd §

Ao dzj Cslstste’ 7 Glsdetsh jdegdwrn JjMilsj Mmise jdade 2 ffJ toe
MtsMmils ©o dz' d3;

A jmdd LdOyjddj JjMmisjMmlsejdezsets f jtoo dydetsets ¢
dzts o JYCEARj dgw dzfpw detsd3j e f OMYf stels©®) , wuvi | BEHJ
NYdMsoats COME OH dZ Hhdzs f fj tlorOHyjdtgy Oded W M r dzs y dats -
(LIl Mz yo02 f tesd dzdzt RRth:d totfste d dzf W] ded dgd dizS i
fstclsO MslstczHdd SO duvl| BEHJjI or dzzyHj d2ZO 51
YlstsB - tdfjto dzgj 5z €L &ZOB sézz MlstczH dzd.C 2 tsded fsls

employee payment
| PK | | PK || | FK |
passport name ﬂ person money

AA1122334 ROCHE® R.R. [ | AB4455667 100

AB4455667 <1 jlddso}-d | AB4455667 | 100

[, —
I

AC5566778 udutgso w4, | {3 | BPRRZ7AR5 200
L

—1C01122771
BP8877665 gm/ 'BPRRZ76R5_ | 150
CO1122771

—1C01122771

753 |BPaazzeRE 1130
—CO1122771

t Mz @&lKd s OMS OHdetsy BBdetsoadzj dedy Gted dL d3j daj dzd
fjtcodydesets € dzvg yO

1 t6j ddBkh jMlso © d daj HsMsOSd jMisjMmlse j dedese ts
o, Mmttlse jlsMise jdzdzs, dzj HsMisOSd d ftoj Bz j ils.
(f5C0L Odz d2R.i)ted Mlz dzC §

s dzj HsMsOKC OB dMCEmMmlse j dedescts § jteo d ydese ts
A Ml oajdssfiflsd 2 Olstedells dzj sBasSH]®BE HEB O dls!

COMIBHEY dzdh dzs §O&vWIs! ) ;
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A LdOyjddj {kteéts ObtedBbklsO dzgj dd3j jls dzd S OCts
HOYJ JMmMdzd jet fsCO0L ftd LsoOlsjdzvds dzaj 1 tot
detsflsd, tdd ( MG ciEdfzEfBse s  d fij fotsdz Hidw o Qrld s |
dzdvw Mmetsj 2 tOBBIST ;

Ao dzj Cslstster o wuvl d2dgj Btse ©®C BB MGG MisL HO
sls fjteodyudzesets C dscfueh jfCifee dfudff s ts sz W dL o yg f
kOB dkdy' d Rdtscdj fjtoydd M dbgiid ¥ejlHds das

| RffAfioidedz2 15 |
[ PK|
id passport name
1 AA1122334 ROCHEO R.R.
2 AB4455667 }jlego 1 1.
3 AC5566778 4 JHEE o .4.
4 BP8877665 dJHEE d .4 .

t Ik @Bi® RMCEMMmise j dzdz” 2 §J teo dyds 2 ¢ dzv

ltej Bz jMise © dMSbEMmflse j dedzsets § jteodyudesets
AfsmSod Sk LdOyjdd] kOSses Cd O dzj ( daj My
fisH j ey dls dzd S OS d o ¢ t5j Cod® Sz’ 1o te QoG £ EkO s § © d
ZOOE O s dOBdsets &) hj SctOddyj zd2 B j
A oL dgfftes zmiils sf jjdedafcyzs e s Cdzs yO (L O B el 5
Yd B t6O)fg demis e §f getizs d mdzsc s ¢ dzto y & Q@fjudd fifisits
ALdOujdedj dmSkmmise | dedescts 1 j s o \ERE e dedzss s
stshBOsdyjMSd, ftlstsdkz »jteswisdsmis! Mdlskzoyd:c
sOB dzd Yyl &' cdzj BEHjd LdzOl! & 1l L dzgOyj dzd j
dMSbEmflse jddzr 2 §jteodude 2 Sczvy §ylsd ofmjcH
L dzOyj dzdj dMmSEkfmmlse j dedzse s 1§ j g d \oizeicuEsusdpls 12
dzj Is dzj 5B 2 BH o dytifils ddzts 3CjAiSo@H dz' o “BH gz'tc OfytsHlH j t
w Odzed W ffyr defs ydzts 20 (U e ie) IsTiaktiis @2 f tots d dzdzé s ts
2.2.).

T>o T
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employee payment
PR LK
id passport name id person | money
1 AA1122334  |Re@iOR.R. [T |2 100
25 |AB44sS667 (1 jlesmt 1. | |2 |2 100
3 AC5566778  |udH@pu b [3 | 200
: BP8877665 |G (HSES U 4. 4 150
CO1122771 — |
753 |- 130

t Mz @&sj® [shizksMlisadj] SCOMCOHMSE tBdatseo dzj dzd W  ff to
Mlse j dzdzse s f jteo dydese s § dzt yO

I fddkz bksets ¥0CkO, vyt ftjdhzh jmse k& (

suj dz2 ddegsets, odj i s by dzff dzv ss2 f LOCIdCs2 wWo
ggz: Cdzt W24 WOppdah jsdzdvrn, GHY dd&jjlsmwy |Misjf
B'LL_

=

N lied oL sy dsmisd dMisd Lse Oddw jdijsg @
HOJYls] toj yd mdzjodzdz'galpch sMis@ls® QW3] %4 Missdls
jedllsts dscqduds COC dddddzd ) kssysd

I syjdBBz xJi bSEHO ot d@Eztceda B OL On H Oda
3y "Osls © COYHEE IsOBAdZJYykz (Stotsdzj { totsds,
Cts d3dEB&G)J dfnztctetse Olsdz’ 2§ j t& 80 Ueda 528 fifklsdzsOy ~
dzd™: H ©, By ds Mitd EetHdks Hsdkets Mt
LWWJSClsde jdz d dgj dztse d yg de, dzts Jj mMdzd tsdz
shdets¢ o LOL WP HOEA jlsdfts j e dMmf sdz! L

I d¢ Bt Mzzyoj, ftedded BOY wj" jddj o
dsets ff jteodydesets € dzs yoO, Mmlstsdls oL o j mdl
o OtlcdOdzlstso toj N jded W .

RJNY iy, UJB jMmisjMmise jdedz j Jjtodyds j &
Odz' dz" J f jtcadyds j IsSCORsswds fSuRe@udd) de dzQ.2.0.d i)z dzC j

dbkzls! dHJd ddzlsj dzdzj SlszOdzt detsects  jtco dydesects G
(ltstesdidz Odze stedIsdilz 6§ dzj tc detadxin’ Qlsts 2 szt frplef Iseiz itz
ssdz! ¢ts Ot OdElstctso Odzdes dHJ dagsdW dydtelze h 2 dz¥ B &
YOhd2 o Mmiletg Ok dize ddW stedzOyds .

9N 0C Isd yd dgls fdzdzj S Is & @ity d@tO i) ) BOIs € OE Ofgls dspdaD Is qRaogEWs iz dzC Y6 { 1 dzO y j digs) dats
9 s ls O daDifildyn 5 H D E&dpr -
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| RdgjidegOLORZdz2 15 |

id passport name

AAROSRR1 |AA1122334 RO R .R.

ABl j111 |AB4455667 |} jldgso1 ).

ACuduul |AC5566778 dJHEE b .o

BPy cfuﬁuvl BP8877665 s dHSd 4 .4

{ ik @id Rdzls j dzdzj ClszOdz dzr 2 fj o dyde 2 ¢

10 td RGPS Cdfy MoHjy{BmMsise) fMmjtwe
BzCor WORBddzdd d dddydOd SCO)3HBGEt yYj dzse j ¢ o,
2O Mizky @2 ¢Cgripgdd2&,j ({lsd HOdd j & HoakR d
sts@ H O cdeHJan BzHjls ko jddyde Ols! mMw dz0 j HYEafR Tz
dstsetsotsy L dOyjddj Cd¢yo ofgy >j BN dts kdd ¢ Oz

l bisttdd ftojHf sdzOcOkzsh! , Ykt dJdasj dzdzj Clskz
dBd ftjdBkh jMiseO jMmisjMmisejdd » d dmSiMmMmiss jd
dzj dzdz" d@3d s dn dZJHtSﬁ]lSOISQiSS. 1t Odz' desGId Jf ts
Cdasyd fosuyld eMmjcHO]jMsBOOLY g MiBj o gedzdz’ = d
dzj BBAEZOHO®Is dn ftojddikzh jMmlseaOdsd. s btz xj d
90! HBMISOLBYdts Moy dr 2 (d d&jHdj dd 2) & =~ Od

1 Jd MdBslstew dz0 Ists, ylsts o slsHjdzt dg » Mdzz yow o
Gkls tCOLOIL! Mw fYsdzjLdr B3, Beh jfteddwilsOw O
C dzs yffj @ dzdzets figls ‘Is¥j nded dzO d dzls j dzdzj € sz ©Odz' dz"

RsOSC, M fJtodudzodd . ¢ aztjWQded 3" it rntHJ®E
fitse j eh j dzdzts o dzts ¢ 8 oedz] v QzdSdze( W A e j € tizHeehRE rofdidz " dzd ;
C s yj2) .
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{B"di]

Mo Hi ded"

5 ¢ dzs YOR

1 dzj h d& &s (fpreign key*, FK)d Olsted B Iz Is

(ddzd ctizff

hjdedw, MmslgthpPpsd Stsfdd L dOyjdd?2 fjt:
dztsh j ded w
Vftetsh v flzdztzy © HByYJjtedzj 2 (f SHYJddz dedets?)
CsfddOyd dzed?2 fitcoduyudesets € dz¢ yoO ttsHd.Is]
m L dSktemdode 2 o dzj(feaisdivke fofeidrrkey*, RFK)d Olsted B Iz k
. ctwkzffO ObttdBlkzlste) lisHatshmjjdediv ¢ SrftgHdj taxd
dsets Cdzs yo 1 lstsets Y tslsdetsh j dedw
Vi tesh y dadzgfsh dzd 2 Cdzt y, dORBHWHJ2MW o Is
oduds 2 Cdzsy, Ldz2Oyjdedw Cbstesets tdz Mt
o fMdzzyoj, $CBEHO lOBdJYyO .MMM &ZOj sfmw da
Idzj Mded§ S dz¢ud & E3J 2Fmd22d ( @GOt deafsiiz)izC O~
CSEGHO BMEyHOdd JMmisj Mise j dedzr J' ¥ d tedPfiy € k fisiPls & H dzczr
Mistcdtctso OdzO d&BI. ted Mz dzC § 2.
employee payment
PR LK
id passport name id person | money
1 AA1122334  |RoGiEORR. [T |2 100
2 |aBaasse67— (T jlme T 1. | |2 |2 100
3 AC5566778  |udHSg®ub. - [3 |4 200
< ]
4 BP8877665 g(HEES o .4 . 4 4 150
< |
753 |4 130
t Mz @&slo | dzj h ded 2 € dzs y
1 HJ M Is @rplageg @ o dzv jdstiHvd Is j dzf ME 52 (¢ d@mykes? ) |
ment d HisYyjtedzej 2 (fHYydde dedzets?2) . wutstslsa jIsfylse j dadats,
s OB dzd yr (iD)sefFrCcKflScts o Odz 8 HBYJjtedzs 8 IsOBdzd ykz d
(Ostcgpados). vy j d2O HOdzdzsd3 + SOf J Byd 9 dHgalisSBYIS 5
LOdzs Mo OHOIY M dd3j dzgj &3 § 4 teo d ydese s & dz yoO, d
ltesHsdydo oMM, w8 EOlkd lzozz 30 dzed § dzO
ter 3d fsCOLOdets, € COCB2 LOYdMmMd twsHdlsj d ME 52
Hsyd tedzj 2 IsOB dzd yd 2 fedOBGgMmlsiiv € MmMlttkzrndd Sz 2
slsdsmw sy ¢ MslstezHded Sz 4) .

40 Foreign key 8 in a relation, one or a group of attributes that corresponds to a primary key in another relation (ISO/IEC 2382:2015,
Information technology & Vocabulary).

41 Recursive foreign key
C.J. Date)

0 a foreign key that references some key of relation itself. ( €he New Relational Database Dictionarye ,

tddvydsdede §
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[Bhdj MmejHjddw 5 €dyon

JydedHdets, ylsts odzgjhded?2 Szt y dzaij tsBWLOdz B
L dzOyj dzd?2 (dzj €Ct5 L Odsj e L dz@uisjsdzdzy Ods tedf B & sPEs o |
MCsd ¢ ©OL), oStkw d &Bsyjlk o sB ZOHDIS! (o f

sifjte! ©OMMBskiedd, §O¢ ©OBslOY Iss d&Qfidin-

MCdd Mzzyoj 3 dr dMficd Lo Oddj WodWjlsMmy ftsc
ZOf ted d3j 6, €,0tistls HiOAYs Of tc j ta dnfiplPRzBdn) dzO dz0O
1
| A dpy
/ \
= 1 10 1
Y ol cvets i
5 2 6 2 4 1
| oty & MO 1 JSasHAg) drd3
9 4
12 6
o Sudd
uj A oY 3 1
o f s fste0i3
13 6 —
b terdadey 7 3 8 3
1 tgj HdESY J ol R frigstedd A j "O
14 6
1 4 Y qudCdz dey 11 3
[ =Chzo) dig

{t dMz@®Md | gL zOddf Wasti s Oo dzj dzdj € Owlsr MO2

sjodduiMSd HEY ScOdkdLOYydd kOS2 fMitlzCls
By dithyf sdz' L 59 Ols!  tslsdzsh j dzd § , 1 t2j2minls O dzj dadats §
50C k& MmbteOddyr ¢4 &ZOo dzOWe dzgjls tsHdlsj dz M
Cdzs yO { sts?2 L QYL Htgide detdj 7 tsfyls O dz dzpaentL Bt  f
Hjteydlmw L dOyjddi fHEebdjikisalze tzi A0 H dIlsj d' f
1iMdBslsey &0 s, vyt tjdvydedd j suvir ¢ ds
ydd foHtsBdy 5 djwOeidyuimSdr fMtekClkte, f§tjHmls
wodzw j sy fsoefmjdimisds wOmMftshstOdy ddr &5 d BYj

l CdELqOBtslsO M MySQL, MS SQL Sertftedo
Hjdets dgj MStsdzr €5 LOHOY (fy tejh jdedw o3d)
mMdlszoydd.

42 ¢t OB SHMYPSQL, MS SQL Server d Oracle o f tc d d3jéteddh s Iz dzd )§ tfiste d d3di6 fhttp://svyatoslav.biz/database_book/]
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[Bhdj MmejHjddw 5 €dyon

sitemap
| PK ||| RFK |
id parent name
1 & |NULL sl
2 W\ 1 Y qlsAs) o
3 A\ 1 o tot st
NN {4 Sde=1Ag d¥ s
5 \\\2 1 totsris]
6 /|2 u lArCO
7 \\[3 1 1] HOlEY ] def"
8 |3 R frisstedq A § O
9 4 oSydd
10 |1 S tECRly
11 |3 [ Sk3) dis
12 |6 ujSh O
13 |6 ¢ teedodpY
14 6 1 J &Y qudadz dv

{ dMz@®sEs [t OddL Oydw S Otls’ MO2LO fi dhHfsd L S
dzj ¢ ts € dz¥ yO

{ Mdzd tsB B i@ dzdzts] o "WigOLsHRAzs 2] s dzz YO  Isfpw ,
Cdzs yd dmMytsd Lk sy HAY e OddL Gudied fHeOWLjj 20 d
SHdts?2 IsQB dd WOdz! dzgj 2" dj ®©Bfgmisy uigzdzgzHdz® § tctsH s
9 j Isfls odzsdz@e. j

¢ Mmj2yom & FiwjrHdd ¢ ©OBBI] M ¢ d* YO

' 1 OH Qj2Raftesdslstedlsj jhYy t©OL ML HLOED (
21a® d 2deilslsdesh jdzdw d IsOBdzd yr . 1 OL t5¢
Cdzg ud, f4teod Qd Js] edizOtdfo dz" § ¢ dz® ud.

.(b 1 OH Qd2®@.b:o COCdrn Glsdztsh j dzgdw n B0 IS 5 i d2tslzdz
BtOls! Htekcdj ¢ dswsdsd jlsdgshik@gd o i H
0 0f jMis! HEGMsOBYd j OBELd) dlsr Hdw -

@ 1 OH Qid2R.cco COCdrn slsdzsh jdzdw i g0fls s di sz

LHOL! MMmisOs dz' j M EAs lsia P Is i) ldgdiPpiSddi o d3ts
E o0f jMmi! HsMsObsyd j Otckdj dzs' Hd

tddzvydsdede §| BOL'™ HOdzdzr °» o ftt E EPAM Syst en2020 uls:td8/420



saSLHOd) d dmMficd Lo Oddj ¢ dzs yd 2

222.4BLHOdd] d dmi Sdzt yp? Odzd J

Il fitcoky ByjtjH' Mlssdls lsdilsdIstc,0 Miplsss lsicQ d
gZ;J) sisteylsduimMSd) dHjd dOntHYIE &jMigd. otdipdd
.2.0).

vs0OC Y UBHYJtSCdy &5, yYlsts ©® HOdgdzats?2 <G dzQoe j toj
seduimMStsd d YdLduimSesd besodn (d tOL ddy’
feOCIisdud)mS df diigsds, ybts fesdmrntsHdls M ¢ ds yokd
Hy zdtectseo Odedw, BEHJjIs tOMME OL Odatse Mtstsilse j Isfls o k2

~ L
o b § el
S
teisj dadCoz oz 2 Cot

Uchqu 1 jteodudz 2 Sz y

] tetsjss? ] tetsfjss?

u tsfrjsGp dis? o tsfrjsGo dzs?

— 1 dgh dF? Caz
- [ fsiffsojdas 2 [ fisifijs jdzte 2 dg" dgf u
- Rifrflis jdzz 2 \» t jSizcfrdodzs 2 adgh dF? Sdz
\— RW?

{ dfMkz@®&Ed | dur S yj?2 d do oL Oddsfmeawe '

vOC 5 Mikzfjtwldt yos ftylsd ddStscHO dzj oMt
cOMMBOtcdo O Is Istsdz' ¢t Hftod Htoddzwilsdd tjh jdadw
fiteodyde 2 Cdz¢y. o¢dz' IsjtedzOlsdodz jJ € dzt wdj S o to C
O ddglsj dzdzj CIskOdz? dz" § Cdz¢ yd ftwOCIsdui mMéd dzed$ Gt
tej dzdz’ = o ML ftod uddz

vyIssB" MBLHOIL! ftesMmists?2 § jteodyds 2 Cdzt y IsOB
A ndw jmisjMmlse jdzdetsets f jtooquyudesets Cadzs yo tslsdiy

o' BtcOdgdesj] ©® GCOyjMmlseaj LOCBEB QAP YO ftsdzj I
A ndw dmSkmmlse j dzdzsets f j 6@ d rytizis @ &5 IS 'dzs 2 O Is @ ez

fsdzj, dskdsigdiss fitsdejse j Isflsezt " (f ] §REHS 5

sOHdyd sdedes dzO@ Mo j BOS Aoy J iz P dzls) s o tef Quudz
MO®sd ojtilk, Is.j. HjdkOl! jet fitto’r d §sdjd |
ftsmlsOo dats 2 ) .

] fsHOodwsh jds Bsdz N ddefflse j MmiejHmse s Cls
pteOh jdzd™e of fdztco qydz 2 Sz y HEMsOssyds ftshls
WJE S M,k . HOfdidige d yde 7 8 CdeORd2] o tflstej B 5o OdzdzOW
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saSLHOd) d dmMficd Lo Oddj ¢ dzs yd 2

or f sdzdgy j BOVW s jteOydw.

10 MR j BOF MLAEglke@yfdudlz" 2 S dzs y Bl dj YO jPEK&HY O
(65 d i3V HsksgyHOS d o @g-ssigh | i3 Mz yOj] §sHYY te€ do Odz
SL dzZOyoOjls oCdzt yjdedj Stsdalstetsdzv kzded ¢ Odz! detsfylsd J 6

MySOL | utSLHOded ] Htesmistsgts jMmisjmlse j
CREATETABLE ‘employee’
(
“passport’ CHAR9) NOT NULL,
‘name’ VARCHAR50) NOT NULL,
CONSTRAINT "PK_employee®
PRIMARY KEY ( “passport™ )

)

employee D

«column»
*PK passport: CHAR(9)
® name: VARCHAR(50)

~No o WNERE

«PK»
+  PK_employee(CHAR)

{ M aBEd usL HOdd] fshmssets jflsjMise j ddzsd s

ySOL | 4SLHOdd] IMCkMmMmilse | dzdatsets |
CREATE TABLE “employee’

employee D

M
1
2
3 “id” INT UNSIGNEDNOT NULL AUTO_INCREMENT
«column> 4 “passport’ CHAR9) NOT NULL,
*PK id: INT 5 ‘name’  VARCHAR50) NOT NULL,
passport: CHAR(9) 6 CONSTRAINT "PK_employee’
*  name: VARCHAR(50) ; PRIMARY KEY (id" )

);

9
«PK» 10  ALTER TABLE ‘employee’

+  PK_employee(INT) 11 ADD CONSTRAINT 'UQ_passport’
«unique» 12 UNIQUE ( “passport™ );

+ UQ_passport(CHAR)

{ MBS e sLHOdd] dmMSkmmise j dedzses § j oo g1

[BtcOIsdls] odedd30dedj, ylsts ©® tsBtsdn tilsdatsh j dzd"
ded § Bk dzd € OUWO psshplt d) s(sdzj MJ dz@  ( Misc dzO gdits dzjn d Czls & 5.
Miseo Odz tsilsdztsh jdzdw, © ¢ s J toQtpdiztsds. Isr CH B tsdgQ dznydiztis
YyJ dzseo j O o9r cdzvHdIls ftesmiss COC ¢l st ftsdzgy BEHJ
g4Il o9'Gedz"HdI CO¢ CcHAEY {Issets fosdzw offtcj H! dzb
sfjtOyd?e.

vyiIssB" MBLHOI! MtsMmisOo dzts? | Mls jdsdsiodgtdzdy 21 tHfdgdh

sy pj2Mmlsd fsdzd sdIls! ofmjy ddsBratHdB 4 fHodvy COC
2.2.1).

MySOL | 4L HOdd] mMomsOs descts 4 Misjmise d
CREATE TABLE “employee’
(
‘pass”  INT UNSIGNEDNOT NULL AUTO_INCREMENT
“department’ VARCHAR50) NOT NULL,
‘name’ VARCHAR50) NOT NULL,
‘phone”  VARCHARS50) NULL,
CONSTRAINT "PK_employee®
PRIMARY KEY ( "pass’ , ‘department” )

)

employee D

«column»
*PK pass: INT
*PK department: VARCHAR(50)
* name: VARCHAR(50)
phone: VARCHAR(50)

O©oOo~NOooTh,WN PR

«PK»
+ PK_employee(INT, VARCHAR)

[ Mz @& ssLHOdd] MsMisOs dses jMisj Mise j ddes @
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4L HOd]isd Ldchtfodzd] ¢ dzt yJ 2

RIsjfjte! ftodh dzs otej g tsBi whded lso:  tf Gsdgidgj H s
sjdz desmls: §sdzj?2 o MmisOodesds § J teo d ydatzesj @iy y J
qeteOjls tsyjde o0ydk: ttd .

1 0Bj OV fyYQieyds, Ut yohj efmjcets §jteodyds 2

dz' &3 d deH@s Mis d3d .

gL

dzdwvdz f jtcodydessegts € dz¥ yO.

WdLrduyud mMSd EfsttvHtsyde O] |

[ OS2 Sdzvy Mk

dzg Is

113 d Mdzd tdz Msmistsdls dL dzgj MEtsdz €drm § sdzj 2,
H s+ fctsfifmtfltss CtsdzB d dz20ydd o~BHWHh R o MsMmisOe
fts fjtcotsdz fsdzt BISHjdz des. 15 5 oalststesdlz (Is
L WWiClsdoder 2 ftsdmé dzaj tOBEISOjIs.

ltesd dzdze mMistcdtelzj d3 1 Isk 3" M2A2.s). dzOG dzv Hdes ( ted ML

HisMisOodets?2 f jtoco d ydz

pass department name Phone
1 [Is4 R9 Odztso R . |111-22-33
1 [ 546 } jIstetse 1 . |111-22-44
1 [ Is#48 ddHBcse | 111-22-55
1 [ s1 ddHBStctse 4| 222-22-33
2 [ 4 Jtodztfa { 222-22-11
2 [ s+ l jtcC klstse 222-22-00
2 [ 13 I sBtetso U 222-66-33
4 [ s34 dddzd yr dz 4 |999-12-11
5 [ 4 ] stetsB! YV 9 999-12-12
5 [ s ]l stetsdztse ] |999-12-15
5 [ s# [P oatse [ . [[999-12-17
6 [ 4 l sz s 888-10-01
7 [ I3 1 O2yj o ) 888-10-02
7 [ s JSkdzjo [ 888-10-03
8 [ s+ s OtcOMmj ® s|888-10-05
11 [ s z2kzSCddz z. 2z|888-10-91
12 [ 4 ] jstetse 1 888-10-81
12 [ IsH ddHBStcse 4| 888-10-81
13 [ ls46 ddHBSictse w]999-12-11
13 [ 9 Jtodztse [ . []999-12-12
14 [ s47 l jtcClstse 999-12-15
18 [ A7 l sBttse 1 . [999-12-17
23 [ Is49 4 dded yr dz o |888-10-01
23 [ IsA2 ]l stesB! Y 9 888-10-02
31 [ 141 ]l steisdzse ] |999-12-11
32 [ Is#4 [ 1 ote [ . []999-12-12
34 [ 47 Il sdz€ s 1 . |999-12-15
45 [ 4 1 O2yj o ). |999-12-17
45 [ s+ J Szdzj o [ . |888-10-01
46 [ 4 s OtcOMmJj ® s|888-10-02
56 [ s Jtodztse [ . []999-12-12
56 [ 5453 l jteCkIstse 999-12-15
71 [ Is+3 l sBttse 1 . |999-12-17
82 [ 4 g4 ddzd yr dz o) 888-10-01
t dikz @20 R dzdzt MIsteOyYydw dsedsd ttOBBIST MisMmis 0o dz

tddzvydsdedz" § BOL' HOdzdzr = ©
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saSLHOd) d dmMficd Lo Oddj ¢ dzs yd 2

] sftetsBEk2Isj Bf Mistes HOL! w©lsojls dzO® fdzj HEZs "

A wizh jisokjls dd MobttkzrHddS ) dsdzjtetsd ot zf

Auv COCBBets CtsdzdyjMlso O MislstezHdzd C s detsazj to 1 t
Al COCd SlsHj dzj tOBdis@j tsts dg stststztfi ltdf € O M3 4 ?

A s0¢ Lokl MbtezrHdzd SO f detsd3j toBB  tosf ZMEC O

A sOCts?2 IsjdzjWtsd &z MslstezHdzdS O M ds@&)tesd ot

[OY ] Hov Yjkse jso OCOW LOHOYO dzj MG

BN Mistets) dhjisj 6 oL passisOidle fotc LeanCdeX jd ( J fr

Mistsdzr ¥ J B Mbtets fts oL tcOMisOdzads f tosmdEPdsticd o O

mente YtsdmMEOn dbkzydtsest lsH]jd&O. 1 d¢O0¢dnr Mdsy dzts

vJfJjte! sftesBlz2lIsj Mstsdzr Y4 BT Mistes HOI!
A vtz tczHdd s ©OBSISBY Il o tslsHjdzj [IsH

A toeslsOjls d&zd Atlsw B' BHJBISASKSEEZHdGIS 9 lsH
A sOCt2 MOBr 2 Bd 82 dsdkjtc fosfzMD & Ml
Clsd sfjttOydd or § sdzdzd Is: mis s dz’ ¥4 BT Mistets

COYHM2 oL f tsdzdztoflstg REO (Hifs friPakigsscss dzd L ©O) f tesds
department d fted dOrtsyHjddd COYHBEB MEitBsets M

Yols! mwtcladd j H.J2Misedw

1 EMCO2 o toj Od detsflsd vl of fisdzdw jls dzj ME ¢
sMlsOY Isw k2 Xj: 2 ifcessgd§daed)ls§ls i jsdizj dzs
Cdzs yO fsdms or ftsdzdgy jlsfqw yjde Bf Mistets, O fsls
ftsdzs Codzt yO ftsdmS of f tsczdgw j sfqw &) H dzj dzdzts .

JIsmMeEHO MdzjHEJls BByjd fsmiss2 or oatsH: J fdz
dz' 7 YyoOfmists BkHEI &M tsdd € sfigtster Gf tf sdMS f totsd My
BI’ 1
G

fsdz¢ MeMisOodsct S d¥ yoO, (bt §sdj HEGd)Y ks

Is

g fjteodyds s C dzt yOdRd dzO 1 Istsdz o fmy . g tcj n
9 Ctlstster j cftcjotcOlsddzdm! é Odz' sjtedzOIsdodz j € dz

vindzduyuimMSéd MsLHOdd) EddSOd d'rs ddHj SMe
tcso OdzgdWw BOL HOdzdz' = 9" f sdesgBidsd sty f SHEBo b |
fsdzv lsOBdzdy" . 1 dgj Ststster i Mtej HMlso OF ftetsj Clsd
SlsHjdz dizt ©fjtOumidue ) ( fiff Wdfosdls: §tsdj (ddd §rt
Hisdzy dz0 tcOB BIsOIs! .

s0O¢ MBLHOL! f(tsmists?2 jMmisjMmlse jdade" 2 kdzd ¢ Odz
wodats) 56 OLB0HD tod BRGE PSS 52 ddzv j C ) fEsspoRidz dzO
YUlstsB' cOtOddsdtetse Ols! bkdzd S Odzr desfyls! jets L dzOyy d

{ Mdzd dzj sBRtsHd®Bs ML HOIs! MtsMmisOo dztw € jnfyls jsfif ks
tOydd usigif Qzzy dzts COL Ol oM &OBtt §tsdj2, MM
LOBSISOI! (LHjM' kyj dinithsObtyds fotshsts I
unique , s. ¢. MjHmMlsots ftoesj CIsdtcso OdzgdWw sy jIs ¢
Msmls Qo dzs 207, d deM jd§dES G 5 tSlsH j dz dr B etsmlst & ddgH j S

sfemisdds, Yt -fepOd BzORBL dz) g C 5§ 2 S tBY Oded d
SHdtd d Istsdz 34 lsHjdzj & Hekrs d BGdzj ] MBslstclzH
Wisdetse (Is. j. € tsd3B d dz@epdriment dafplohaad@ dzff dz@zjB ' Is' [z dz
dZs2) .

10 tod PRAELSSC OL OdzO ftsslse jIsMmlsakzs h OW MdlskzOyd
o Olsj dz' desMied HtYdzjdXzH j SMtse K OLOSIjtedyr ofg i >
ftedojHjdg Hddv Cdzv yj?).

t
B
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