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(All Respodents) 57% 43%
SQL (any RDB) 42% 29%
R 33% 10%
Python 26% 15%
Excel 25%  11%
Hadoop (any Dist) 23% 12%
Java 17% 17% Data Tools
Network/Graph 16% 4%
JavaScript 7% @ 13%
Tableau 15% 4%
D3 8% 5%
Mahout 7% 6% Non-Data Role

Data role

Ruby 5% 6%
SAS/SPSS 9% 2%

0% 25% 50% 75% 100%




3 Multiple Databases

SQL NO-SQL SQL NO-SQL

https://hackernoon.com/2019-database-trends-sql-vs-nosql-top-databases-single-vs-multiple-database-use-lylcu3z18
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Other
2.4%
Oracle
1.8%
Cassandra
3.0%

Redis
8.4%

PostgreSQL
17.4%

MongoDB
24.6%

https://hackernoon.com/2019-database-trends-sql-vs-nosql-top-databases-single-vs-multiple-database-use-lylcu3z18
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(p3TVva 71270 Ny'an) TNX DIPN2 7010l joNikn yT'An 7
(nixwnN *2u27%) n1aman 757 nrnn (Accessibility) niwral

[12TVI N9*7¢W7 D'dNInn 0470 "'y (Data Availability) D2iman nimnar
DI7n2 |1Doni (Duplications) NifI?'9> ny'an

D'ININ |'2 DYPN 71X

(Data Integrity) D1IMan NIN7WI NN

(Data Security) D11M% nwtan 1INV

(Parallel) 7'aj7na NTIAV7 NNWON

(Distributed) 27Ian 9182 NTIAV? NINYWONR

NOVIYN NPITNNA NI7}?

NNIY [IAOX NIT'N' / 021w 0w 1A (Data Sharing) D21M QIN'y



IT 'wIXI D'NIDNN

(N1ON NBWA NAIMDN) VTN WIN'W? NIIX'A NIDINT D'pwAN —
... TIWI Python , PHP , C#, C++, Java, VB, niov ¢
(API: Application Program Interface) n'pwnn

(Database Administrator) D"2inan 0'0a 7nan

D'YNNYNN 7Y YT 90I1al 0IN] N7'o10 2pynl 71n1%7 ndyvn —
('nni nn nYwy 'n)

(End Users) nxp '"wnnwun °

NWAT 97 NIN"IT? Y17 nwn —



.£0'"TA DININ |'27 VT'N] ynhwna |'2 "JiInn"-) wnwn DBMS-n

NLYSIN MINN YNNWN? 7907 X'n DBMS n 7¥ NniMp'vn NNunn NNX
.0'¥IN1 DI'XY D'0O NYT? 7IXN DX JIoN71 (7v Van) DIMN Y

:NLYON NN 3 0N TAN ,ANXIN VIN'OD NAYTA DB n NN A'¥n7? 1D
V191 01I0ONINNA DININ )'X DOXNN Physical Level - N'T'® nn o

DB 2 nnaonixn Dfama 17'X :Conceptual Level - Nn'NO'SN nnn o
I'"V7 )X X7) D'UIYS 0'1aN OIX 7Y 1IN - DN DYRN DNl
(N'7T'9N NN W19 wnimn 'R Ynnwnn NN

N7) D7WUN DIMIN 0'02 7w 7N 1INN :View Level n'o¥nn nnn e
N'OXN NAXNN TWONNN (VTN 70 DR NIKYTZ )X wnnwn 72
UNNYUNN DIX?



nOYUSHMNINAMYIZYN A R AYUZN

N'O¥NN NN
NN 'YNnwny

(vwoIn nAN)
N'NO'SN Nn1 Conceptual
DB n 7nInY Level
(n'1on nrma 7Tin 7y ooian)
n'To anm

DIV 7nInY
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Il SACIN
(viap axw1 21n%) nniman 0'022 ni1an NN NX'a (Scheme) nnan

! ankAcceR AIN'NY? (physical scheme) n'0'® nanv’
Int account_no; ‘YJinnn i

Int costumer _id;

Int branch_no;

Date birth_date;

Char first_name[10];

Char last_name[20];

Char Address[30];

Struct BankAccount *next;

27V nn12a IN'MY? (conceptual scheme) n'no'sn nanv’
Account_no | Customer _id | Branch_no | Birth_date

'N'9'XD0 N'O¥N IN'NT? (sub-scheme) nian nnv’




DIN) NP'NN/NO0IN NIARYA ,|ATH IX? NINwn DB 2 jonIkAN yT'An
(M2 oI 17nn2a Dd7w GMAIL n jIawn 7y XnaIT? 1AwNn)

7w (instance) 'va1 ¥9In X171 010N ya1d DB 1 joNIXAN YT'AN qOIX
'9'Y90 AT NTI717 0DIN] 7'ON XINl DININ 0'0]

2  Sigal 1 Roei 1 Roei
2 Sigal
t=0 t=1 t=2



ABYSH NINAY NAAIRT

User A User B

n'oxXnn nnM

ID F-NAME L-NAME ID B-DATE SALARY
NN 'YNnwny
(vwoIn nAN)
n'no'dsn am ID F-NAME L-NAME B-DATE SALARY
DB n "01n%
(n'1on nrma 7Tin 7y ooian)
N'T'S NN

DIV 7nInY
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JIHPIOA2)PIR) DAY PR AR AL AR ) A

N'nosn N ID F-NAME L-NAME B-DATE SALARY
DB a "nan%
(n'1on nrma 71in 7y ooian)




pSGIRITA R ISTAT A

DIININ NIYNYN ,0N"2'2 DYPEN ,01NIN JIXR'M? Y25 XN D2IM) 77N
(N'9XN NNI2AI N'NO'SN NNNA 0DIN YIX'T) DN'?Y NI7NN Nizaannl

? o' aa (0"2a17) 0"NO'™™SNA D'7TINA AN

7¢ QOIND MNIX'YNN NA¥N - DUPMAIN 7V D'oolann D*a17 0'71m (1
DWR NIMY TN QNI YI9IN 77N .0"0'0a D'URMAIN

2170 N1ANN NNTAN? D'YnNwn - NN 7V 0'00IANN 0"al7 0'717in (2
011NN 0'01 VW

DYPN DRI DN DA YW yy — AT/ 7Tin(l
DY DI MV DOYRNENMIYA MY DAxXIMmMn 0Ima Y 9aa — 'Mwn 7Tin(2
NIX72LV Y qOIX ™y D'axXIN D'on'l DMl — 'N72a0/n'on'n 7TIN(3



p

IENCE) AN TIZN-1N

.DB N NX IXNY7 [N NIYXNNAY NUWON NN YI7YW NTAN

NN VIAOT7 '"7an Nnion NN NN 7Y NOTAN DTYI'Y VX7 D7D
1T NI7N K7 D210 YW 0 ."DRINA NN XY DX NI NN N2

D'N'Y] N'NO'SNN N'ANN 7w NN 'N — DN N'T'O NITN-'N °

'T'SN NN D'YXIANN
TIX K77 (D'WIX N19'WYT IXNAIT?) 'T'ON N1ANN NX NRYW7 7211 (RNAIT

NPY7ONN '1'WA

D'VNIANN D'N'YI N'OXNN NIMNAN 7w NN 'R — 021N N7 DITN-'X

J'MO'SNN N'1aN]
0'02 7 (N'MO'SNN NANN) 7N NIANN DX NRY? D1 RNAIT

NPZY79NN 'YW NN X77 (WTN [IAwN 210 NO0IN :XNAAIT) DRAININ



DIZNI [IND'T NXRXPZN) [IONK7? N'RINKX (File Manager D'¥ap 71n1% n1dIne
(N"N2 2N7 Nixn) yTMn a7 0'Ynwnn 0INN 221 7210171 (po'Ta

yTmn |'2 pwnnn 71n" :Database Manager n"ainan 0'0a 7nine
("yInnn") No>vn7 NIN'RYUNI NXR79RN 27 DRIMIN 0'01]

0'01 7NnINn NM7 NIN?'RY DIANN :Query Processor NIN7'RY Tayne
(NO™7WUN "INT NI9'WT7 NINT'RY 7Y N'XTNM'ODIX Y¥AT7 |N1) DININ

nin'pgn DML nixdin nnn (DML Pre-Compiler) DML YTan DT
(NIN7'XUN Tayn Dy DINNL) DIY'D NDINA NNITYN97 NNIXAN NSYA

NIX?720 nxIpR7? DDL nixdin nnn :(DDL Compiler) DDL YThne
D'2IN1N [17'N2 nnoniknn (metadata)



7N NWAT NIvpann DIY'R NIMDIN
NOY1 WNNWN?7 NN D2INN
:D"2IN12 719'07

PIN Myl UTNR? now - SQL
NNxva vy My paIman
12TV ,NIX720N NINMIYA ITAN?
NoS0INI NM"E NMiYY  NE'nAl
<« AR JDIYTN NN

D1ImIn [I'Tm
+
_DNIINIn 0'01

NnITIPo ya'w - Embedded SQL
(NIN7'RW) NI T IK NIrvvo SOQL
NYIITN NNINN NIDN NOSY )INA

ATNN-0TP 'NN'Y



.SQL nITiypo7 nnaxknn ndYa NITIRO qOIX DANT7 VTI' ATNN DTPN

NiN'Ion NIDN NIdBYWA TN 0T 0y nTiava in Oracle :XnaiT?
:NNINNN NIDNN NOW 1IN SQL NI Yaw? "woNnl

EXEC SQL BEGIN DECLARE SECTION;
varchar userid (20);

varchar password (20);

varchar student_number (5);

varchar student_name (20);

EXEC SQL END DECLARE SECTION;

main()

{

1.
2.
3.
4.
3.
6.
e
8.
9.

printf (“\n Enter Student Number: “);
scan¥ {(“s”, student_number);




VI YT DY) 01NVI'R QT YT'A 0'1DNY W21an D'W'An DININ
'D'NAN D'A7YUN 'S 7V DININ 0'0 DY TWNNY VINVI'RN NYYT

HTML ni1ana 91 0910 a'xn (Browser) |9T19T =

w7120 "y 0% "INl Natn .

HTTP %1;7z10n9 nivyxnxa WEB naw% yaan 0% =

SQL nn7'xw niian niv" n7yon =

D'2IN1N 0'01 MW7 N7wa DIY'n =

SQL nowa (NIN7'RY) NITIO vix =

WEB nw? (n720) XN7'RwUn NIRXIN DOThN =

w7127 naxn7 099N oy HTML 9T na =

19T9Tn 22 72y HTTP 217101n92 01101'RN YO QTN Naxn =
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aVIN VTN LINW?) V10N QT2 VTN 0'1DnVY Y7120 0'v'an DIman
01NN 0'02 DY WPNhNY BINVI'RN Ny

Database Server Web_S_g_rver

‘ - - Web Browser
v’v: .n”. G ’. o 5 o o

oingn P

ColLI=7
e

Web mwn 01N 0'027 WA




0'02 nnxnna nip - (Flexibility to Changes) n'"n'w%? niwmas=
AN D'12'WT? DIY'A NINDINIE DININ

NN NIYY? A"nm Mm% n1na nnman - (Data Security) nnaiml nnvax =
.0"2IN1 NT'NX VI

yix'a 17nna 7wo - (Transaction Processing) niyvian Tia'ya ad'nn =
.DTIPN 2AXNN ITAYT DA NNN7WUN 'R IR NYIN

-12 12TV y¥27 nnwok - (Concurrent Update) "ant-1a [I1>Tya nd>'n =
.(Nnwi 7'l 'MN'y) o'wnnwn 1%0n "'y 0Im Y ant



NI'N7 NOOIN NIDINN ,NIAdNIM NI7IVOI NN NIYT 1IAY - NN =
NNPTANI NN7V9N2 NIA2 DA DWAITE NI D2IN

D'NY? D717 'O NNWY N'0Y9 NTIAY NINN7 DN72IT NINA - NIy =
NI71T2 AWUNN NIDYN? D717 '97X NINN TYI D' NR7NN

N'wpn po'1a nTiay 'novi ,CPU ,jN2't AN’ - Danin 'faxwun =

Nni7'von 72IMa 270 7w ANawn? n0Na7 n71d' n7pn - NIpn? niwnaa e
JIARN

1A NNX NNIYI2 [17'N ,D0ININ |2 DYPN 7722 - AIThYA NN .
.02 D'ARYNI AT NNR7 71791 NNIYEN NINZA0] 0'901) DAY DAIP'N



5
D)
a
=
M=
S
=
A
e
o
~
c
IJ
a
c
1
S

29



:D'NAN DRAYYWY AINT? W, uUTh DM 77N 2AXV71 NN17 nan 7Y

IW71) nwynn 119'o naxn — (Requirements) niwTh nmian .1
(nINIP7?%7 n1am / nuiwoe

IN1WI) DTX 27 [2Mmn NDIYNN NNIN 7Y 'MOo'SNN 77N Ny .2
(Mn'ion N>yn) NAIZA NNd0a NITN K77 (NINIRY7 INIK A'¥n?
(21x'v) N7 nndon 1N 'y (720N N1an) N'T'ON NNdoA

NITINYN NTAN) N'T'9n Nndon |11dN7 17n 7Tmn nn .3
(n7a0n 7w ni7aanni



OO P AT

Iw71) nwyna 119'0 naxn — (Requirements) niwaTa naan (1)
}(NINIR%%7 niam / avive

N'N{71AN _NDIWNA 719'0N NN 1'AVYN7 "MIyn 7KIYR 0720 TNN
7¥ D1ININ 701 790'W D1IN) 0'01 7'ONYW NWTN VT'A NdVN N7
.DIIYN 0'90NN NIRIAL NITRON

7011 0'9'20 NNDA 0'90D T'PON7 712! NIP? 70 :NITE9N N1'NAnY VIT
NIP? 75 NINIZND _N1'Nanl ,NINR? NNd 'V NITPON Y¥a? [N 920
DINIRZY? NNnd7 NNn% Nt 910 7211 0'9'0 NNdN 090D NI77 710!

INYI) DTN 127 AN NDYNA NNIN 7w 'Mo'sna 7Tinn N (2)
(nnton nd>ayn) na7n Aandoa NI X797 (NINE%7 INIx arxn?
:(21x'y) narza andon 1n 'y (n7a0n N1an) N'T'ON NNd0Al



0'910 NN32 0'903 T{79n7 71' NI7Y7 72" :

balance

NINIE? Nnd "y T'RONT N1 910 DA

assets

\
\
rd

number amount

0'9'10 NNdN 0'90D NITY? 712 NI 7o :

NINRY? NNnd7 NN7n"? [N 9120 01 :
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NITINYA NNTan) N'TOA andon [1IDN? Aa 7Tma nnn (3)
(07200 7w ni7aannl

D"ININ '0'02] NIX77AL 'NYWT? NNI'Y DY '019'V 2 a'¥n ER n n'wn
:N1IDNN 190N '97 yapn DNANTI

Branch-scheme (Branch-ID, branch-name, assets, branch-city)

Customer-scheme (customer-1D, customer-name, street, customer-city)

DX NNI'Y 0AY7-0'21 12 DT OV D'oN' Y DA a'xn ER n n'wnn
:D1ININ 0'011 NIX72AL MY7T D

Deposit-scheme (Costumer-1D, Branch-1D, Deposit-number, balance)

Borrow-scheme (Costumer-ID, Branch-ID, Borrow-number, amount)




:N'T'ON NNDOoN [11DN7 A17a 7T niIan (3)
IX7200 771In? ERD n DIana 71N

(NIY"D NXIAp OW? NNT N7200 OW) 0720 DNXIF DY DR 727 =

(D'NT NINY) n7202 (NITMY) NITY DI'M7 NID9IN NIY'Q NN =

N7201 NNONN NITY NI'NY7 1D9N' NIY'N NIXIAR 7¢U NNOSAN NIPN =

NNIX NIADINN NRRNN X ("Nams”) nadm mpn NIW'7 ox -
NADYINN NIIDNN) N2202 NITY NIrn? Psn* ("Mson” ;"ww" [ "ain")
(n7202 775'n X7 nnxy

1T NNSn Nooin - 1:1 pnwyp =

3T NNSN No0In - 1:N p"wyp =

Q071N NN9NN DAY NYTN N7207 n9Mn N7 YWp — N:M DMwp =
NIIDNN 901N IT N72071) 0'02N NIX?AV 7W NINNSAN TIN'XN

(MM NXD ON ,INXY WWRT7 NIDTYN



Bank Database

Branch Customer
ID Name Assets City ID Name street City
Deposit
Customer-ID Branch-ID Deposit-Number balance
Borrow
Customer-ID Branch-ID Borrow-Number balance
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O 7D NN (D'oN'tn "A'WNNI D'ON' NNAAZN) NIFZRNIISN NISWN
NYINT NIMNON 011N '0'0] NIDIYNAT? X NINTZ'RY 2AIX"7 X1 N¥NINN
AN NNITT NIN7'NY NOY

7V NIN7'NY N2 IX7 ynwnn D709 NSY X'N D'oN' NNAATN
JIXIAPZN NN 2V1 [IYURY 2TON N'A17 7V Noolanl 0V'X720 0IN Ton
NIYONNI ,0'"190N D0'2IY2 NPOIVN NR'uNNA7 NAIT D'ON'A NNAAN
DN 0'0N'N NNAAZX NPOIY DN D'YNY 77 ,[IAWN NI7IVO DN'7V VN7
JNIX720

NINR'Y NIMNOoON NINZ'XY NISY 3 NIN''p
.0'INN '97 n'on'n 2'wnn 7y nooiann QBE (1
AI-n 97 0'on'tn 2'wnn 7y nooiann QUEL (2
.0'oN'A "A'wNNni 0'on' NMAAX 7w A17'w 7y nooiann SQL (3




NIN?'RY V7 1QYN NI NINWOX NIY'YN 0D NMYzn NINNoNN NISYWN
:DA NI77DI

DN 2N MTAN ®

D'22NI DRI NP'NNAL[IDTY =

NIN'VA NI’ MTAN ®

DM '0'011 719'07 DI N'VIRMITA NIN7'RYUA A5 aa'n SOL
7Y N'INNII5N NNA0NN DX 2'NONN RTINS win'a nlinnl nron!
DN 719'071 Tan? nown X'n SOQL now ,0'on'n NN2ATN

Y7000 72 NIR? NTAINY NIN720N 7Y NI71IV9N 70 DX Y¥2A7 NNYWOXRAN

n"1 27wun ,n7a0n Y wn nww Da 7907 nwoxn novwin
NYIIN |22l DNZ'NNA IR/ 0DvN [IDTY ,N7207 0DV No1dN L,n720n
.D1IY 0'D2NN2 N720NN_ 011NN N9'7Y NI AIWNN




[n-nmn 219'071 N TANY ZI'\IDHJ}

(oet ) (Mo oot

( ata efinition anguage) DNl NN Tan7? nOYW

D'2IN1N 0'0121 O'¥I7'NI (0'1aN) NINDO NTAN7 NSY  »
DIN1) Metadata 7'onn TnI'M yalpa NNNWan NIR?A0 WX YTann >
(data dictionary) D*Ima |17'n X2 N7 yalp - (D2ININ NITIR




( ata anipulation anguage) DN 719'07 noY

yT'n np'nnl [IDTY ,n90IN ,(ITAKR) YT NO'7¢ NMYONNN NOY
D2IN17 N7'W' N7 DNNIATRN QTA N'T'ON NNN2

NTIAVN NIV YWIN'WN NIVWO 7V WAT |N2' NINIAAN NLYONN NiNN2
:DML niov 7w 010 ¥ 0y

DUNIN DX 72AR7 " " AT (DA DIZRITXYND NISY =

727 0xN " T NTA'W NIMZRAITXYIND X7 NISY .

D'ININ 0'01N YT™M N9'™7W7 nwpa N1'n — (Query) XN'7'RY >

VYV VYV

( ata ontrol anguage) nnman Tona NIXYNA 710117 nOY

NITIV' NITIZO) DRININ TONA NIRYAN 7017 NNYOXNAN NITIPO QOIR >
(REVOKE , DENY , GRANT :J12d



:SQL nTIpo ni1an

WHERE P
(D'on'n N12a7x2 N70nn N71WW97 'apn) nnnpn Ynia SELECT andn =

D'OoNNYNnn n'on'n (7w N'tVIEN N79nn) Nk VYo n FROM andN =
NN7'NY2

AI0N9IX N7WONT7 7fapn) nama ‘o nnon ?on WHERE ana =
(D'oN'n NN2A782 N'NAN

[MALA2,. . An (Or (X1 X ... X m))



SELECT ID, Name
FROM Students
WHERE  Students.id = 3344

D'TI9IN) N720N 1NN oW1 7.0 DiTmyn NN - SELECT a nTipo =
(DN D'j7'092

,2'NONN N9'™7Wa NISNNYNN NIX72A0N oIk - FROM  a nTigo =
.0'01TIVO N710 - NTTIA N720N DN §17W1 T NNPN2

7w n71vo yixa - 3344 .1.n va vaTivon no'w — WHERE a nTipo =

IT NTIP9) N2 DTN D'NXINN DX NM*znn DNIvA (12'0) N1'na

70 7 NO'™Y YXINN IT NTIPO X77 .N9'7WN VIX'Q] NMIINAIXDIX N2'n
(7202 nNIwn



Customer Branch
ID customer- street customer branch- assets branch-
name -city name city
1 Morag Pinkas Rishon 10 | Hamerkaz | 9,000,000 Tiberias
2 Tamir Allenby Haifa 20 Pinkas 2,100,000 Eilat
3 Avivi Pinkas Rishon 30 Aviv 1,700,000 Jaffa
4 Even Allenby Haifa 40 Tsafon 400,000 Jaffa
Borrow Deposit
Customer-  Branch-id Borrow- balance Customer-  Branch-id Deposit- balance
number number
1 30 101 1000 1 30 201 500
1 40 102 2000 3 20 202 700
2 10 103 1500 4 40 203 400
3 20 104 500 4 30 204 650

43




BELECT
FROM

SELECT
FROM

SELECT
FROM
WHERE

deposit on'a 0'910N 73 NINYW NX IXXN

BranchName
deposit

deposit on'a 0'9120N 72 VIO NX INXN

*

deposit

Morag nwa nip? 7w 2'vn DWI 2INDN NIX INXN

street, CustomerCity
Customer
CustomerName = 'Morag'



7220 NINIR? 70 7¢ NIAINNN NINY NN INXN

Customer
customer- street customer-
name city
Morag Pinkas Rishon
Tamir Allenby Haifa
Avivi Pinkas Rishon
Even Allenby Haifa

SELECT
FROM

Street
Customer

New Table

street

Pinkas

Allenby

Pinkas

Allenby




A'¥N7 NI 7Y .N17190 NI'-N 7¢ 'OnlvIX 71012 yxann X7 SOL nin?'xkwa
distinct nTIP92 wnNw NINT7'9 K77 NRXIN

(ninTn X97) 7120 niNip? 75 9w nIaIN0N DY NN IRXN

Customer
customer- | street customer-
name city
Morag Pinkas Rishon
Tamir Allenby Haifa
Avivi Pinkas Rishon
Even Allenby Haifa

SELECT
FROM

Distinct street
Customer

New Table

street

Pinkas

Allenby




AViV 9102 [120N [I2WN D07 W'Y NINIR?N NINY NN IXXN

Deposit

branch- account- customer- | balance

name number name

Hamerkaz 101 Even 500

Tsafon 215 Tamir 700

Aviv 102 Avivi 400
SELECT CustomerName
FROM Deposit
WHERE BranchName = “Aviv”

New Table

customer-
Name

Avivi




= ALV D170 DN DR ax'7 and, or, not 2 wnnwa SQL nin7'xwa

7Y "1y 0'0D1 D'7NINN 19! 1'YA 0'910N NINY NIX INXN
500,000 7un

Branch

branch- assets branch-city

name

Hamerkaz 9,000,000 Tiberias

Pinkas 2,100,000 Eilat

Aviv 1,700,000 Jaffa

Tsafon 400,000 Jaffa branch-
name
Aviv

SELECT BranchName

FROM Branch
WHERE (BranchCity = “Jaffa”) AND (assets > 500,000)
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N90IN] 192 0'910N "'V D'PTNIMN D'021N "MID0 NN 1A'¥N
"nyn 791 D1d0" AaMDN oy nntTEn nTmy oyl (+17%) n"vn

Branch

branch- assets branch-city
name
Hamerkaz | 9,000,000 | Tiberias assets including vat | assets
Pinkas 2,100,000 | Eilat assets including vat 1,989,000
Aviv 1,700,000 | Jaffa assets including vat 468,000
Tsafon 400,000 Jaffa

SELECT ‘assets including vat' , assets*(1.17)

FROM Branch

WHERE BranchCity = “Jaffa”



niw NTan "y 0im nionn WHERE 7w nTipo-nn - BETWEEN

14-18 N1V N90NY NIXITN 1701W NINIZ?N DNINY NIX 12'¥N

Borrow

branch- Borrow- customer- | amount

name number name

Hamerkaz | 17 Morag 1000

Pinkas 23 Tamir 2000

Aviv 15 Avivi 1500 customer-

Tsafon 93 Even 500 name
Morag
Avivi

SELECT CostumerName
FROM Borrow
WHERE BorrowNumber BETWEEN 14 AND 18



D' TNIM 0N win'y My LIKE AXnwnn 110191 NNty y¥ann
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D720 D'UND DYTNIMN DYHNY WNNwn? Ywornn 1In = '\

A10N NXIYN NAN 7'200 'NIN7 DRIV NI'-N 7Y [12'0 Y¥27 Nan 7V
LIKE ~v0no1x a17'wa ji3'on 'yan nXx WHERE n nTip9oa qron ,uopu
NYIiann NN

WHERE LIKE '
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.a NIN2 NN"NonN IX

branch-city

Tiberias

Branch
branch- assets branch-city
name
Hamerkaz | 9,000,000 | Tiberias
Pinkas 2,100,000 Eilat
Aviv 1,700,000 | Jaffa
Tsafon 400,000 Jaffa
SELECT BranchName
FROM Branch
WHERE
WHERE

(BranchCity LIKE 'T%'") OR (BranchCity LIKE '%a’)

(BranchCity LIKE 'T%a")

Jaffa

Jaffa

'oar-7 'Nann v




branch-

Branch

EY S

branch-city

name

Hamerkaz 9,000,000 Tiberias
Pinkas 2,100,000 Eilat
Aviv 1,700,000 Jaffa
Tsafon 400,000 Jaffa
?1'T2 01N 5-1 012N 0'90N NINY NIX 12'¥N
SELECT BranchName
FROM Branch
WHERE BranchName LIKE' ).
Tyn owa ' ' 0'7'Onn 0'910N0 NINY NN 1A'¥N
SELECT BranchName
FROM Branch
WHERE BranchCity LIKE '% \ %)
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SELECT customer.CustomerName, CustomerCity
FROM borrow, customer
WHERE borrow.CustomerName = customer.CustomerName

NIN720N NINYY '12'21 WNNWN? 7211 nTIAvn )'70N 72V 7707 Nin 7y

SELECT C.CustomerName, CustomerCity
FROM borrow B, customer C
WHERE B.CustomerName = C.CustomerName



Borrow
branch- loan- customer- amount
name number name
Hamerkaz 17 Morag 1000
Pinkas 23 Tamir 2000
e T o TG Borrow x Costumer
Tsafon 93 Even 500 customer-name | customer-city
Customer Morag Rishon
customer- street customer- Tamir Haifa
name city Avivi Rishon
Morag Pinkas Rishon Even Haifa
Tamir Allenby Haifa
Avivi Pinkas Rishon
Even Allenby Haifa

H-:ustnmer.-:usmmer-uame, customer-city (I]ﬂl’l’ﬂ“r X customer)




NINS7 NI7y21) NIX7ALV 'MW "2 N9 yxa? X'n JOIN N NTIPS N1Vn
SNIMiynun” M 0 1720 ARXINN N7202W) (NNK N9NIYNA NTIY

DNIAN 'Y NIXIE 0D 7Y NINIRZN NINY NIX IXXN

SELECT C.CustomerName, CustomerCity
FROM borrow B , customer C
WHERE B.CustomerName = C.CustomerName

JOIN nIX?720 qIN'Ya WIN'Y? N'TONZ N'79221 12Yn

SELECT C.CustomerName, CustomerCity
FROM borrow B JOIN customer C
ON B.CustomerName = C.CustomerName



JNIX7200N 2 22NN 'RIN DX NrTan ON nTipo

BELECT C.CustomerName, CustomerCity
FROM borrow B JOIN customer C
ON B.CustomerName = C.CustomerName

JDINT NITINY NIMY 2w npna '*Rann NTan nx "nooin” USING nTipe

SELECT C.CustomerName, CustomerCity
FROM borrow B JOIN customer C
USING (CustomerName)



DY Q'Y NMTANT? NITIPO WIZYW NiN'p ,0'0N'N NNAA7ZNA N'RIY '9D
VTN Ny

LEFT OUTER JOIN n%xnw yTn namw oy qny (1

RIGHT OUTER JOIN N1'N' YT NY oy qny (2

FULL OUTER JOIN nr'T1I¥I1TyTn nmw oy qnx (3
(MYSQL %w nma'nn X01'aa 0" X7)

NINAN NIX720N NIIN)



BELECT *
FROM R1 LEFTOUTERJOIN R2
ON R1.y = R2y

x| v B v |z
a 1 2 F

b 2 3 M
“_—
NULL NULL

b 2 2 f

59



BELECT *
FROM R1 RIGHT OUTER JOIN R2
ON R1.y = R2y

x| v B v |z
a 1 2 F

b 2 3 M
TN hy | kw2
b 2 2 f

NULL NULL 3 m

60



BELECT *

FROM R1 FULL OUTER JOIN R2
ON R1.y = R2y \ J
“_—
NULL NULL LOJ
b 2 2 f
UNION
U my | omy |z
b 2 2 f ROJ

NULL NULL 3 m

61
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N7 IX [120'N [1AWN D7 W'Y NINIRZ7N NINY NN INXN
(Tn' D2 DNV IX) AViv 9102

SELECT CustomerName [Sﬁm
FROM Deposit [Query]
WHERE BranchName = 'AviV'

[Query]
UNlON MINUS

[Query]
SELECT CustomerName Query]
FROM Borrow “1» INTERSECT
WHERE BranchName = 'AviV' , [Query]

INTERSECT 2 n97nn — N1 9102 90> 17 0a1 Aviv 9102 nTPON [IAWN '7y2 DNY DINIR70 DINY NIX IRXN n'TNHJ

EXCEPT / MINUS 2 n97nn — 01 9102 90> 17 X7w Aviv 9102 nT79nn NIIAWN 752 DINY NIX IXXN :n'TNW



R1
X|1Y | Z
1 | A 3
2 B | 4
3 1| C | 5

R2
X|1Y | Z
2 B | 4
3 | C |5
4 | D | 6

SELECT

FROM
UNION

SELECT

FROM

*

R1

*

R2

R1 UNION R2

X

Z

1
2
3
4

O|I0|m|>|<

OO~ IWwW

SELECT

FROM
UNION ALL

SELECT

FROM

*

R1

*

R2

R1 UNIONALL R2

X

Y

Z

1

A

3

2

B

4

w




ORDER BY ..... [ASC/DESC] *"v XN7'RUN NIXXIN DX |'M7 N1
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T - DESC 1 (71Thn n0ma) 72y i - ASC

NIP70 7¢ 1120 Y'Y '97 [I'n2 NINIR7N '019 NIX INXN

Customer
customer- | street customer-
name city
Morag Pinkas Rishon
Tamir Allenby Haifa
Avivi Pinkas Rishon
EYED AlenDj Hai customer- street customer-
name city
S EL ECT & Tamir Allenby Haifa
Even Allenb Haifa
FROM COStumer Avivi Pinkasy Rishon
ORDER BY CUStomerCity Morag Pinkas Rishon
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ORDER BY BranchCity ASC, BranchName DESC

Branch
branch- assets branch-city
name
Hamerkaz 9,000,000 Tiberias
Pinkas 2,100,000 Eilat
Aviv 1,700,000 Jaffa
Tsafon 400,000 Jaffa
SELECT *
FROM Branch

branch- assets branch-city
name

Pinkas 2,100,000 Eilat
Tsafon | 400,000 Jaffa |
Aviv ' 11,700,000 | Jaffa
Hamerkaz 9,000,000 Tiberias




T'N' )V NNTNNAIE DY 7Y QOIX V77D NI7aNn NIXAI9

h h

> A¥apn NI )

:N2N uN19a Select N NTIRO92 y'oIn (F) n'¥j719n

SELECT F(column)
FROM Table



NXA 1720 NI'X A9 winh nim''y?

avg :yxinn
min :nmna'n ¢
max :nm'opn °
sum :0Io

count :N'©O0
SELECT  MAX(Amount)

FROM Table

NULL-n n2iwn om"pn 0N 75 72U N1'90 yxan count(a) n7ivon =
(*972157'0177 010 '97) nitnnn 7y 0a Ni7wio MIN,MAX ni'xjzion =
Jurnnn v N9 D oa COUNT nxjion =



19'2 0'9'102 UXINNN 0'021nN OID0 NK IRXN

Branch

branch- assets branch-city

name

Hamerkaz 9,000,000 Tiberias

Pinkas 2,100,000 Eilat

Aviv 1,700,000 Jaffa

Tsafon 400,000 Jaffa
SELECT AV(G(assets) AVG(assets)
FROM Branch 1,050,000

WHERE BranchCity = 'Jaffa’



7Uun NON' DY NTRON [1IAWN Y7252 DINIR?N NN NIX INXN
.a NIXN NX 7'21 900N TP9In 12 900 wwi 450

Deposit

branch- account- customer- balance

name number name

Hamerkaz 101 Even 500

Tsafon 215 Tamir 700

Aviv 102 Avivi 400

count
2

SELECT COUNT(costumer-name)
FROM Deposit
WHERE (balance > 450) AND (BranchName like '%a%")



? AVG(MIN(amount)) :ni'y¥j2a19 7w N2dn Y¥27 [N DXN :N7XY

T'N' QY DNTNNAIE DY 7Y QOIX V717D NI7APN NXAZN NIYXID

B SELECT MIN(amount
branch- Ioan—omer- amount ( ) » m

name number name FROM BorrOW
Hamerkaz 17 Morag 1000
inkas amir
Tsafon 93 Even 500 F R O M B O ITOW 1250

IV NO'TNN DIN''AN N9
N7VY9N7 NIynwn DIY |'K D71 TTIA
N7 TTIA )Y 7V yXInnn N'¥219

SELECT AV
FROM Orrow

N(amount))



YXINN ,(NXIAR 7V X71) NI-n W NIXIAp QOIXK 7V n¥apn N'X¥j7aI9 N7yon
.GROUP BY a2 winw "y

NN'IXAY NN '97 NIXIAR? n7a0n NX nz7nn GROUP BY n71vs
X1 NNIXT? NIXALEMI D'NT 0DV N7V DNIY QWKRD LIT N'RI09]



BELECT

FROM

CostumerCity, Count(*)

'V 721 0" NINIRY? NND IXXN

Costumer
GROUP BY CostumerCity

Customer
customer- | street customer-
name city
Morag Pinkas Rishon
Tamir Allenby Haifa
Avivi Pinkas Rishon
Even Allenby Haifa

customer-city | Count
Rishon 2
Haifa 2
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Customer
customer- | street customer-
name city
Morag Pinkas Rishon
Tamir Allenby Haifa
Avivi Pinkas Rishon
Even Allenby Haifa

SELECT
FROM

Count( Distinct CostumerCity )
Costumer

Count
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'VN OV '97 |I'Na D'T'N?NN 1720

Talmidim
Name Street City Amount
Avi Begin Ramat-Gan 1200
Avi Begin Ramat-Gan 3600
Ben Hayarkon Tel-Aviv 4000
Chen Herzel Tel-Aviv 2000
Debi Hashalom Givatiim 700
ZVi Vaitzman Givatiim 3500
Haim Haela Jerusalem 1000
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BELECT City , Street , COUNT(Name) AS Counter
FROM Talmidim

GROUP BY City, Street

ORDER BY City

City Street Counter
Givatiim Hashalom St. 1
Givatiim Vaitzman St. 1
Jerusalem Haela St. 1

Ramat-Gan Begin St. 2
Tel-Aviv Hayarkon St. 1
Tel-Aviv Herzrl St. 1
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City Street Counter
Givatiim Hashalom St. 1
Givatiim Vaitzman St. 1
Jerusalem Haela St. 1

Ramat-Gan Begin St. 2
Tel-Aviv Hayarkon St. 1
Tel-Aviv Herzrl St. 1

City Street Counter

Ramat-Gan Begin St. 2
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.Group by - 2 nyNNUNY nxapn



City Street Counter
Givatiim Hashalom St. 1
Givatiim Vaitzman St. 1
Jerusalem Haela St. 1
Ramat-Gan Begin St. 2
Tel-Aviv Hayarkon St. 1
Tel-Aviv Herzrl St. 1
SELECT city, street, Count(*) AS counter
FROM Talmidim
GROUP BY City, street
HAVING Count(*) >1
City Street Counter
Ramat-Gan Begin St. 2




DY 112V 0 DN7Y D'0D1N YXINNI DMYN NINY NIX IXXN
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SELECT BranchCity, AVG(assets)
FROM Branch
GROUP BY BranchCity

HAVING AV(G(assets) > 2,000,000
Branch

branch- assets branch-city
name b.ranc.h-C|ty d3bely branch-city | assets
H.amerkaz 9,000,000 T!benas T!berlas 9,000,000 Tiberias 9,000,000
Pinkas 2,100,000 Eilat Eilat 2,100,000 Eilat 2,100,000
Aviv 1,700,000 Jaffa Jaffa 1,050,000
Tsafon 400,000 Jaffa
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Talmidim

Name Street City Amount

Avi Begin Ramat-Gan 1200

Avi Begin Ramat-Gan 3600

Ben Hayarkon Tel-Aviv 4000

Chen Herzel Tel-Aviv 2000

Debi Hashalom Givatiim 700

ZVi Vaitzman Givatiim 3500

Haim Haela Jerusalem 1000

SELECT Name, AS AvgAmount

FROM Talmidim

WHERE City = 'Ramat-Gan'

GROUP BY Name
HAVING Count(*) > 2

NnNIvN v 7un

Name

AvgAmount
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Students
Name Street City Amount
Avi Begin Ramat-Gan 1200
Avi Begin Ramat-Gan 7600
Ben Hayarkon Tel-Aviv 4000
Chen Herzrl Tel-Aviv 2000
Debi Hashalom Givatiim 700
SELECT DISTINCT count(Name) SELECT count(DISTINCT Name)
FROM Students; FROM Students;
Count Count

o 4




BELECT
FROM
LEFT JOIN
ON
WHERE
GROUP BY
HAVING
ORDER BY

82

Name, Count(*)

Students AS S

Courses AS C
S.courselD = C. courselD

S.id BETWEEN 3344 AND 3355

Name
Count(*) >2

Name



nmioThn

d
1
r-
—
=
—
Q
wn
>
=

83



NIN7'KYUN NXIN N9

MySUL Yuery Browser - LONNe~uion: root@violet1:33ub / 1111 — =12
ile Edit View Query Scrpt” Tools Window Help
Transaction (L) ) Explain (¢, ) Compare | 0 AR A3 & &5 42 &3 42 |
© Resultset 1 Schemata = Fool il History
: / .
v * - 1111
. 1 select * issl .
2|/from t1 mm b rosi
» information_schema » [T H
» mys s 1
[y : ¥ | information_schema
es
N2A'ND NITR e
| tesl

NIN'7"xwN

D'Ynnun
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| roei

NITX
NIXAYUA/NIRXINN Syntax |

Data Definition Statements

Data Manipulation Statements
MySQL Utility Statements

MySQL Transactional and Locking ...
Database Administration Statements
Replication Statements

SQL Syntax for Prepared Statements

1 row fetched in 000585 (0.00055) NINAYUN/N IVTIN TR P Search

1 1
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SELECT ID, NAME

FROM (

J120209 NNIINY




D"WYNXY 0'90 N710 :0'910 NIX?7ALV 2 2122 NINY'PY N1)
190N NX 7277 wiza 7an 7"ini (B2) nrant 0'910 n7avil (B1)
27100 0'910N

Bl
B2

namel Assetsl cityl i :

Hamerkaz | 9,000,000 | Tiberias Sk ssets city _

Pinkas 2,100,000 | Eilat 237 2,500,000 58| IEIseiil

Aviv 1.700.000 | Jaffa Darom 3,600,000 Haifa

Tsafon 400,000 Jaffa Migdal 750,000 Arad
SELECT Count (namel) + (name2) B2

FROM Bl

SELECT Count (namel) +

FROM B1



17NN 2A%W7 MY DIN'RY 'MN 7Y DMp'vn DRI0N 1YW 710V 1IN
JDIN7'RKY N2'ND

T'N' 1Y NN'TNAN NIN7'RY NN (X

D'V OOIX NIN'TNAN NIN7'XY 'NN (2

HAVING 1 WHERE niTigoa nin?'xw 'nn 279% |01 :naayn
2 DA DA7YWY [N X (NI Y1920 UIin'wn)

TTIA W N thn - SELECT nTipoa =
n'720 Natnn - FROM niTipo2a =
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NN DN'NNNYNY DON'NY D' TN7NN NINY Tn'w)
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Talmidim
Name Street City Amount
Avi Begin Ramat-Gan 1200
Avi Begin Ramat-Gan 3600
Ben Hayarkon Tel-Aviv 4000
Chen Herzel Tel-Aviv 2000
Debi Hashalom Givatiim 700
ZVi Vaitzman Givatiim 3500 Name
Haim Haela Jerusalem 1000 Avi
Ben
SELECT Name Zvi
FROM Talmidim
WHERE Amount > 228(i (amount)
idim
-nNYyn

(TTI2A Y TN NITRNAN) NX¥APZN N'YZ1I9] YIN'YN Y191 XN7'RUN NN



AvVIV 910 7w 1'ya D'RYNIY 0'9'10N NINY NN INXN
DY INIX 7V 9120 0" [D2 DY 'NY |'X DN

SELECT BranchName

FROM Branch ST

WHERE BranchCity = BranchCity Jaffa
Branch

BranchName = 'AviV'

branch-name

Aviv

Tsafon

hal'h!
NN''N DY QOIX KN ,TTIA )V NMI'ThN DDA X7 XKN7'XWUN NN ON
(NRIYNN N71V9 NX Y¥27 [N NN K?7) NRAY DY TIN N722pNn




Aviv 910 7w 7'y 0'RYNIY 0191100 NINY NIX IXXN

? NNT'NYU-NNA wIN'Y X77 1T 2INY D'INID A )R

SELECT B1l.BranchName

FROM Branch B1,

WHERE (B1.BranchCity = ) AND
( ="'AviV')
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NI7IVON NINdI XN NN DX 7T DYV DIN7'Rkwn 3 nxan My
.D'W7P0 MINNN 7V19] NIYXIANY

2 nY'oIn SQL-2 XN7'RY 7¢ n¥INN NXRXIN

A rows fetched in X seconds (Y seconds)

N N, T

(nMmw nMd)
v Y npw
NX Nni7w? MYSQL
NIXXINN N'720
Yy [B0Y) wnnwnYy
(honn

(nMmw nmd)
v nvh v

nino
nmivan

NN MYSQL
[2'71) N"nXY XN'7'Rwn

(X>Y Tnn

niy'siny
NNXINA
NN'7'XwN
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V

BELECT B1l.BranchName
FROM Branch B1, Branch B2
WHERE (B1.BranchCity = B2.BranchCity) AND
(B2.BranchName = "Aviv")
SELECT B1l.BranchName
FROM Branch B1 join Branch B2
ON (B1.BranchCity = B2.BranchCity) |
WHERE B2.BranchName = "Aviv"
SELECT BranchName
FROM Branch |
WHERE BranchCity = ( SELECT BranchCity
FROM Branch

WHERE BranchName = "Aviv")



50*50 = 2500 0.0008s (0.0004s) Nnimnivn 2 Nn'Toy n'795n
1 7'o0n pw ,196
pna opnn X | 0.0006s (0.0003s) nniwA 2 QX
D'V D'V :
50+50 =100 | 0.0016s (0.0002s) TSR 2 XN7'NY NN
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2V ANHWN YXA7 DYYWOXNAN ONIVIOIX NI7'DN AT 210N NIN7'KY 'NN
*D'WUTN 0MI0I9IX 4 TN71 D oW1 (TTI2 Y 7V X71) 0DV qOIX

NIN9Y7 D' OXN N7RYYT NMY'I ARNWN NI09IR WNXR? v'orr — SOME()
.0'M2102 D'XXNIY NXIAZN M2 NN'YA JINN TR )Y

'NINN D'PNN DX 21T ,ARIYN 091X TNNRT7 V'l — ALL()
.D'M2102 O'N¥NIN DXIAPZN NAR 707

("0""Y Nn'wn 77 0a) 0DV NXIAR? NRD'NYN PTIA — IN()

NNV XN7'RYUN NN NRXINA DNIY DNt oRN P12 — EXISTS()
ATANY 'NINYT

DIN'RY-NN 711 0TIV 70 Y¥ANN 17X DNI0IDINA WI'YD [NR'Va
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SELECT BranchName
FROM Branch
WHERE assets = SOME

assets

Aviv

Tsafon

Jaffa a2 1inw'7> 910 v

assets
Branch
BranchCity = 'Jaffa’

assets
1,700,000
400,000

117XY DN'7Y 0'0D1N DNIN DN DN'OD] 'YW 0'9110N AT NN **



NHY 72172 NR7Y AXRI7NN DAY NIP7N0 DY NN NXN
D'INX NINIRY? "'V INR72YW NIRIZNY

BELECT CostumerName

FROM Borrow
WHERE amount 2 ALL amount
Borrow
customer-
name amount
Tamir 1000
2000
1500
500

.0In'opn N71y9Y7 2ipw **
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SELECT
FROM
WHERE

name

customer-

Avivi

NT 9202 NXIT7N [IAYN '7V2 DA DNY

CostumerName

Borrow tr:*
BranchName = 'Aviv' AND R
CostumerName IN CostumerName

Deposit
BranchName = 'AviV'

NINYn

DD"Y-X 7w XN ' Tan? *122 NOT IN 2 wnnwin? N1 (1

.0 M'w 72m7 n'1a7 oa IN 2 wnnwn? N1 (2



BELECT
FROM
WHERE

SELECT
FROM
WHERE

SELECT
FROM
WHERE

UNNYN7 [N XN7'NY-NN2

NNYY NN7'RYUN NN NTAINY NIR7202 (1
NNIXK N7ONY NN7'RY 700 NTAINY NIR7202 (2

R.ID
R
R.name = SELECT .name FROM WHERE...

R.ID
R
R.name = SELECT .name FROM WHERE...

R.ID
R
R.name = SELECT S.name FROM S WHERE R = ...

OIN'"N ,NNIX NOVIYN XN7'XWA DAl NN7'KWN N2 D2 NNTAIA N720 OX

NN7'NUN NN D'lnn NNTan? e
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Aviv 91021 nXI7N [Iawn
SELECT CostumerName CN
FROM Customer C

WHERE EXISTS SELECT CostumerName CN
FROM Deposit D

WHERE D.CN =C.CN AND BranchName = 'Aviv'

AND EXISTS SELECT
FROM

WHERE = C.CN AND
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SELECT ....
FROM AS NewName;
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SELECT BranchName
FROM Branch B, BranchCity
Branch

BranchName = 'AviV'
WHERE B.BranchCity = .BranchCity
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