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WIOM71M7 019 0112220 10,0102 JIDNN7 7710 197 111 01010 D'D]
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11'X'71 00101 TDD

.N710 DXV DT NIYPYDN - 0'DN! 7 VTN

..1DINNIDN NN 7W NINTN D 72 7W INND'DIAIIND 7W VTN NN 720w DB 17 v
.DNDN XU v DB 727

(MY NT720) NP PP RIENYT7 RPN N720 709 72 NINZADA 20710 DB
.ONMWE LU 1D 0NX DX, OITIDD 7w DM p DIDIAAIN 7Y DB 7wnY
JUN7200 220417 TN NN WP

(.."1DLYXIDD NTY7 MY, TR PR QITYN O'ITIDD NP 1A 7wn7) ,(NITny) DITYR NX D700 0710 72
.(NMITINY'7 DNNN) VTN 117 Vo1 (NNIY) nIpiwnal

VXIDD nT'7 MY 2]") m

100 1832 NN my 123414

80 2018 MIN 782 41243121

JMPX71 NN NNFIY NP'ORNNA NN INYTIX 7V NDDIAN n9Wn ,SQL NdW 7y 0'DDIAN D1I'7X11 DB-n
.... mySQL, SQLite D'"D119N DB7 NDAIT

.workbench GUI Dw2 NN NTIAY N21D W' 171 NINO TI NIN mySQL-n

NP7 Mo 0 NNMPNND NXM2A,0NIN YNINT7 027211 NIT90 72 AN TIND |91 A1N27 111 GUI-n Nty
011NN DDWNI IN DDA DYXIND D) DY

ND'DIANINAD DN Aw7 wi GUI DA 17 v ,017wNna Nin SQL Server-n

:N7YN'7N LN

NP7 NNX NNIYPY (NIN7Z2D) ABIRY 7w QDIN 112102 ,0MDN X1 XN (DB) 012101 7DD
.(M1wn) Al (nTInyn) ATY v n'7av 737

N7 NI71¥9 DN'7Y YX21 D1 TDDNN DN WHNNWNT7 WWON SQL-N Now NITva
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ACID NnINpy

.0n1Y 0IDN NI7IVO QDIN NIN7 712! ,NNN N71V0 NPT N7 NI71IVO 7@ qDIN T :NXPT1ID
. DB-n 1nn 011N 78 N9Y7WINPINND L)IDTY ,ND1IN :NI'DIDA NITIPO 4 117 v

XPTNDT7 ADAT

.QD2N NN Q'DI1 INNN IAPNNI DN NN PINNI TAN [IAWNN TN ,INN7 TAN [1AWND 9D 11avn7 nX11 N1
PN [12WN7 D21 X71TAN [IAWNN QDD TNIY AXN XN X7Y 1T 7WN7 ,IVXAN DNIWY XTI7 DDNIX 1NN
.T272 N'7D |9IN2 YyX2Nn7 NAMN NIXPTIND

.onpP'7 2avn X771 DB 70w Ninpy 4 on ACID
N'7¥ NIDN NNIENTZND NIINPY TIAND NIINDN X 7272 DRNNYATIN N7 IWON 17X NINPY N1TYa

.7721 0MpNNYT X7 INDNIZNA IN DYPNNYT NAMN NXPTIID 7D - Atomicity

N7 NWVIY NIXPTIND 70 ,(NXPTIID) NI7IVO 70 QDIN INYTIN 117 W X' NN, NIY1P -Consistency
UXQNN N7 DIWO NN TX (DKWY nn) DB NN NN N'N ON ,VYX2NN NN OX DB nvaio

DXV DAY (0NN 'DI9\DAID) NIAIDAN ' 72 OV 17202 DN TANY 110X 11'X'771 DB-1 :nnAIT?
.N7200 7Y NITIDYN

JUPINNT D710 NTL,NNIY 7271 TN string INWTIN int 2IDN NTINY7 D121 DN TN

DB-7 Ny [Inn ,)A'NN D71V DB 7w Y 7V DNATN 1ININYD X' IDN L, NI7T2) - Isolation
NINIPFNN NN NX NINATZ NX1EN1770 01710 N0IT 79 DIIDIIN NN 7UN7 INNL, 72902 NIVXAND
INIX7 TN DIWNNYN "D 720 712702 NINO NNI W N7 712! TX,NINIP [ID'N7 1IN 12 V1I2P7 [Ny
.101X9D DB

1IN N7 NINXINNY N'DANT DIAMN 72N NY712P0 N1IX2 NPXPTID X70 npy DB-Nw 2XN N7 7121 TX
AWON IDITY 'NIWN DIDID 7UNT DI7WN 'WXDN W' DNNIYY7 NP1 AIT7 QNIVD [12UN 'Y T2 ANAIT?
(500 X'XIN7 NXN11) J12wN2 N 800 W' NI (DII'N7 D127 1IDN) DI NIXINT IX1 DRI QD NIXINT
NIN) 712" N7 X1 500 NIXIN7 ‘721" X7 NN NIXINZ DX N'7V2 TN 300 INY! NN NIXIN NWIND DX TN
Qo nyTIN 72

TN 2XDA NN VIR AT (NNIN) N71V92 178N NIZIVON NN WY1 ON 017D

17200 NN 17V DXYAY DNQT 0 70 DIy 779191 0T NN DWWNDD X

N2'DD 'NT N7 NIN DN DAL NIHT 7w 2107 2MNN0D DB-w NN NIDN, NN NN - Durability
127 POD7 2"NNND DB-w NIAMNNN W TV, TIAYT 7101 X7 NWNL7R0 INWTIN NP (70WN N'7pN) NNUDD
179 NN NN

A

2

4

P2TNI'PX TIND DB NIN'DAN N7XN NNPYN NY2IN

N AT



DIMTOD || 6

SQL now

J1IX77111227X 7Y NIDDIAD NITIPON .DB-N 7V YX21w NITIoN NOw DXYA X' SQL-N Now

N2'120 NINKRYT NI71T2 NNIND 21N 19w NN 0'7'0 ,NI7ITHIN N1V NNIND N9Yn NKX 2IN27 TWWON
pin'onl

:DN'7Y TIAVIY NINT2D 3 w1117 DB-N N2

students

id aage aender dearee firstName lastName
11 21 1 1 Chaya Glass grades
an 29 (O C o Sofen courseld studentld arade passed
222 28 1 3 Tal Negev f\o€ 20 111 43 0
333 24 0 1 Gadi Golan
— — — — — 20 222 85 1
30 111 90 1
courses /d 30 444 95 1
id name - lecturer - vear semster 40 222 67 1
10  Introduction tointro.  Knows Nothing 2020 1
20 Calculus TamarEzra 2021 1 40 333 40 0
30  Algebra Shay Mann 2022 1
35  Calculus Adel Smith 2022 1
40  Advanced Program... David Gol 2022 2

JUN7200 70 2 WP INWTN N7 0N 2™"IT2 (NIN72DN) NMYNA 2PN NN DN 0NN
.01DD WP N7 2NN 72K WP N7 20N X7

.0NIXN N721D7 DNWIPHN DNNYIDDIIPNIDLITIDDN NN WH7UNT7 |ND

.students N'7200 van studentID-Ni courses N710N courselD NTINYNY D3 NIXI7 WWON
JUNT7ADN 2 RPN NN VA N7 AWON  NITINYN 7V NI7ONDNN 12D DXVA TX

nrp'oa niTipPgo

SELECT id
FROM students

1122 NN N7@ N'7202 NAXINGD NP 72771 1INIX INI7D ,students-n N7200 id-N Np'wI NN 73PNt

| id

111
444
222
333

N AT
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SELECT id*2
FROM students

J12WN N71V0 17'9X N7X NTINY 7V OY 71 X7 21N27 1WON

NTINY7 DNNNA 7277 NXNIY NXXINN NN 7271 DNIN 7'Y91W21 NINX{PAI0 XD 1'X] wNnd

SELECT year, semester
FROM courses

.D'DIIN 72 NN 72721 semester 7W NTINYI year 7¥ NTINY 7171

vear semster
2020

2021
2022
2022

.2022,

N e e

7Y NTINY OTIP 721 TN SELECT semester, year 11N 0N INI7D ,NITINDVA NQND 1TD7 niawn v
.year '7¥ NTINY TNI semester

SELECT *
FROM grades

.grades NIYND 700 NN q71v
courseld studentld arade passed

20 111 43
20 222 85
30 111 90

30 444 95
40 222 67
40 333 40

(= T =]

N AT
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SELECT DISTINCT year,semester
FROM courses

TN 72 01PN 7272 017 ,001W0 DNP0RN NN I IR NIN

JDIVYT

vear semster
2020

2021
2022
2022

.2022

T

JINIWI2 12V X7 72N ,07202 Q1707 NITINDY DTN INAYT 127101,N'7202 NINDIYAN 72 NN 1197 ,1'wDY TV

(11D 19IDIN WD NT) NINIYA [IDN [IDN 127 'APDAINND D71V 78,1172 117 @' NIDIwIN ‘70

NI7I2' AT 97117200 A NITIDY NNd D*7NN DB-2 Inw'D (200 IX 50 1X 10) NI'9ID DN NITINYN ,NNT NNIVYT
NINYN X7 NITIDYN TN ,ND'DIANINT D'WTN OITIODD TIY IDID! TN 7WN7 ('0IDIX) 1IXY NINIYI NND D17
VTN DITIVD DT (NNIYI) MY 72 ,NNIWN X7X NI9DI IX

SELECT id
FROM students
WHERE degree < 2

JIWNI NN OV D'DATIDDN 7D NN 73]

111
333

N AT



DIINTON || 9

SELECT age
FROM students
WHERE firstName LIKE €%i’

JuTnnNn 7y LIKE-2 wnnw)
.Ori 7Un'7 102 N7'0N QIDAi-1N2 VAW INY70 DY, firstName NTW2 NWOND DXYA XD NTIFON
.i-10"NDPD ON7Y 'DI9N OWNY O'DITIDD 7¥ O'X7'20 72 7W nTIDY 117 1NN N7

aqge
23

24

Y%-07v DIP'DT7 NIvpwn v
.isaac 7wN71n2i1Nn21 N7'NNNY N7'1 121N TN 'i%' DX INIT7D
.(QIDNN7NNNN 7'712) N7'02 N7 21N NN DIYOY NN TX '%i%' DNI

conditions - DMIDIOIN

>:’:>’:,>,< [ )

.(MMNX NIOYA 1=-7 niTa) "Nnw-N7" NN <>n71V0n e
AND,OR o
:DNNAI7YT AT

SELECT *
FROM Customers
WHERE Country='Germany' AND (City='Berlin' OR City='Minchen");

:7wD7,NOT e

SELECT firstName
FROM students
WHERE NOT firstName=’Moti’

firstName<>'Moti 10172 NOT DIj7n1 <> NIWY7 D) WON

N AT
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27wn7 (NXpn 7712 n1) , BETWEEN e

SELECT *

FROM grades
WHERE grade BETWEEN 80 AND 90

courseld studentld grade passed
30 111 90 1

20 222 85 1

7UN7,IN e

SELECT *
FROM grades
WHERE studentId IN (111,444)

|cour5eld studentld grade passed

20 111 43 ]
30 111 a0 1
30 444 95 1

.(MTNP2 V) LIKE e

Nested Queries
.query 11N2v query NIN nested SELECT ,nInNX 0'7'N2

JUNIN SELECT-n N2 SELECT 77 wr aWND 707

SELECT lecturer

FROM courses
WHERE id NOT IN (SELECT courseld
FROM grades)

.(NP'oNN2 1PD) NXINN NX2101920 7V 700D T'DN
.courseld 7v NN 11727 |27 D'DYIPN NX DINXN N7200 1197 ,'011o0 SELECT-2

JUDNON NN N7 id-w ININD 72N OYXA0N AN Q17w 001N 17207 172100 SELECT-1 TN
.DITILD7 DX IDDN N7 TIVY (DNDN DIIP 1IAY) O'XINN NP NN 7271 ,N1NNK D'7'Da

N AT
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:(courses N'720 NT 7XDWDNI grades N71D NT |'D'N) NININ NIMYIN 2 NN 117 Y ON 017D

courseld  studentld

id name lecturer vear  semster
10 Introduction to intro.  Knows Nothing 2020 1 20
20 Calculus Tamar Ezra 2021 1 20
30 Algebra Shay Mann 2022 1 30
35 Calculs Adel Smith 2022 1 30
40  advanced Program...  David Gol 2022 2 40
40
lecturer
Knows Nothing
Adel Smith

sQL

(SELECT id,lastName

FROM students

WHERE id < 2090)

UNION

(SELECT id,lastName

FROM students WHERE id BETWEEN 300 AND 400)

111
222
111
444
222
333

arade passed

43
85
90
95
67
40

-

7271 TN

nixiap 7y ni7yo
JIN72D 2 P2 011N TAN7 nX12 - UNION Tinn A

.(NIX1I2j70 MIN2 1N2) NI7'92 N N7W IDIX T, distinct NIn UNION-N

.UNION ALL nwy1 NIN'7'90 ' X711 DX

JIWNON selectn 7w NITIDYVN NN 2N DITIDY 7V NINY DTN

id age gender dearee firstName lastName

111 21 1 1 Chaya Glass

444 23 0 1 Moti Cohen

222 28 1 3 Tal Negev

333 24 0 1 Gadi Golan
id lastName

111  Glass
333 Golan

.D1971Y 12NN DNINY NITIDY 7€ 19DN ININ NINM7 2N

JUTIDY 190D ININ W PR NITINY 7W NINDY DNIN NN'Y 21N X7

N7 ONY N1'NAD D1 2N AT ,NITIDYVA 78 NONIWNN NIVRYNN 112V 2IwN |2 (1TDN) DIF'nn
JITNND DIOA 11¥21 DXV 72N int DI9'LD IWN7 Wiga1w 1XN7 027 02 7121 1TD7 DNvN

:NIN2N N7200 1Y 7WDYT

71
:TIN'N7 DY7'7D
A
.2
3

JIYnwnn ININ NN NYXAD bIYO IN N71¥00n 1D JIN'NY7 N1D1XOD N71V0 |'N SQL-1 - 10N .2

N AT
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NULL atan
DN W X7 172 TV

id age gender dearee firstName lastName

11 21 1 1 Chaya  Ghss
222 28 1 3 Tal Negev
333 24 0 1 Gadi Golan
444 23 0 1 Moti Cohen
555 24 0 e =
666 27 1 ] Tamar

SELECT *
FROM students
WHERE lastName IS NULL

P DN7Y NNOWD DWnY 72 students 1NN NITINYN 7J NN 72j7)

id age aender dearee firstName lastName
555 24 0

666 27 1 Tamar

SELECT *
FROM students
WHERE degree = 1 OR degree <> 1

.NULL - YINn D'2VN 7Y 127 NTNY NINTA NTIP92

|id age aender degree firstName lastName
111 21 1 1 Chaya  Glss

.NULL XIn TX 1 X7 D21 1 DX NIN degree DX ,NANTN NNAITA
.NULL 2y 1vnwnw Unknown DXVA NI False X71 True X7 Xin SQL 112y N7 n1'nany nn 73 ,In172

TVNIELNT7 IN]ID1 0N YT N79 0D W RI7D unknown D3 W true, false DM TNSQL-212ITDIWND @
.unknown DXy XIn false N71 true N7 Xin null

.unknown nT NULL=NULL 170X e

ASPMIVaNNULLDYANTIAY @

[AND [ True __False [ Unknown |
True False Unknown
m False False False
m Unknown False Unknown

[0R  [True  False  unknown JlfNor | |
True True True False
m True False Unknown m True
m True Unknown  Unknown Unknown

N AT
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COALESCE n'Xj7119n

N7ND LYN N7 SQL-2 v NirX{7a10 11n 70 DY select NIWYT7 T1WON

.null X7 XINY IXIN 775N DX DTRNEDDAY 1 70 N'72P0 11PN

NN QI7w2 TN (NULL NI R1X2190 02 1Xap niTwnn TRX) NULL NInw 2TV & NRNDD NI ONX IDI7D
JUTID ININ Q17w TNGNULL X7 N0XP2192 10X IWRIN nTYEN TN ,NULL X7 NInw NN N2N TN

SELECT id , COALESCE(lastName, firstName, 'unknown')
FROM students

COALESCE(lastName, firstName, . '71'7 ]

555 unknown
666 Tamar

JN1N9TNIIXT NITIDYA NINY NN NNRR'Y7 TN71 Jwnna

nvoi NTIPS

INSERT INTO courses (id,name,lecturer,year,semester)
VALUES (66, 'databases', null, 2025, 1)

.courses NIYM7 NWTN NNIYI DD 1T NTIPoa

id name lecturer year  semester
10 Introduction tointro. Knows Nothing 2020 1
20  Calculus Tamar Ezra 2021 1
30  Algebra Shay Mann 2022 1
35  Calculus Adel Smith 2022 1
40 Advanced Programming David Gol 2022 2
66 databases 2025 1

UPDATE Products
SET UnitPrice = 1200
WHERE ProductID = 3

.37XID 7@ N NN [2TVN UPDATE nTIon

N AT
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DELETE FROM “order details”
WHERE OrderId = 10261;

JIINTA DI'O N72DD NIPTAN NX PNpN DELETE nT17oN

SELECT id,firstName
FROM students
ORDER BY lastName

|id frstName .(j1) NDMDD NIXA DN NN 1TDN ORDER BY NTIj79
444 Mot .ORDER BY minwn n7'mnn YIn 0'NDN 1702 q17¢7 SQL-1 niannnn |'N
;;; Zzzra .DESC T1' 17D, ("2'0719'T) ASC N71y 17D
222 Tal

SELECT gender,age,lastName
FROM students
ORDER BY gender ASC, age DESC

;e”der e GT;NE‘"’G JIWN [N NN YA IPNIN 1N 1TD N7
n

0 = DNNNQ DIX730 NN 01 DT DN NI gender NN |01 DTIP

1 28  Negev

1 21 Glass

SELECT * FROM students LIMIT 2

WHERE Nniv7 'win'y TIND XNIn 0'yo7 WHERE 72 Niniw1 7w D1DD 19DND 17W7 127 IWONN LIMIT-Nn
id age gender degree firstName lastName JIDIWA 2 127 TN XN T NNAITA

111 21 1 1 Chava Glass
222 28 1 3 Tal Negev
[HULL I HULL | (HULL | [HULL | HULL |

723 NINIYA 2 DTN TIANYT 7'Ap2 NNIDA NTRN XY NI YN
.DMDN ININ X77 NI 21102 ,0T NP1 NI

N AT
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SELECT *
FROM students
ORDER BY firstName LIMIT 2, 2

JIDIRN 2 IWDN NN DYNIENNIYN ANIYIN 7Y VIAXN NTIPoN ,NT PNl

[id age gender degree firstName lastName
| 444 23 0 1 Moti Cohen
22 28 1 3 Tal Negev

| HuLC I HuLL | L | (HuLL | HuL |

.DYD 702 0170 20 7@ TINY 72 11XN7 WWON NN TINY7 1'WNN7I117W 07701 QTOT7 NX1IWI 7D N2 7007
TN QITOTN NN NI7[P2 72777 7WON NDD

NnM'ovanax nrxpPao
(1m3XNw coalesce YIN) DN 1D DNINX 122XN X7X D102 1INXDN N7 ,00Y 10D 01NN NN 1197W WY TY
N71Y90N 12V NI NVTANINT7IVO MYITIN NIYIVI QI7WIY D1ININ NN NINPI7 0780 NPX7190

SELECT COUNT(*)
FROM students

NINIYAN19DD NX NMITND N'X{P7119N

SELECT AVG(grade)
FROM grades

17202 011X YXIDNN NN NVTND N1XF190

SELECT SUM(passed)
FROM grades

172V NN NNJID N'X7119n

SELECT MAX(grade)
FROM grades

AN 71ITAN [I'XD AN DVTAN N1XP190

N AT
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SELECT MIN(grade)
FROM grades

AN NN | PXN AN NTRD N'XPA19N

. GROUP BY -1 ¥nnwi Nn'Ibn N'Xjalo DN'7Y 2AWN71 DTN OMOXOD 0!V Y77 ' 1D

|d  name lecturer vear  semester
10 Introduction to intro. Knows Nothing 2020 1 mlahhyalhhl 2122
20 Calculus Tamar Ezra 2021 1
30  Algebra Shay Mann 2022 1
35 Calculus Adel Smith 2022 1
40  Advanced Programming David Gol 2022 2
66 databases — 2025 1

SELECT year, COUNT(year)
FROM courses
GROUP BY year

:NIY 721 0'TN71 0011 NN 1NN

vear  count(vear)
2020 1

2021 1
2022 3
2025 1

SELECT courseld, AVG(grade)
FROM grades
GROUP BY courseld

courseld  studentld arade passed

20 111 42 o 27V 70300
20 222 8 1
30 111 s0 1
30 444 %5 1
4n 222 & 1
a0 333 w0 o

.DIF 72 7w YXIDD NN 117 1NN

courseld  AVG(grade)

20 64.0000
30 92.5000
40 53.5000

N AT
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SELECT studentId, MAX(grade)
FROM grades
GROUP BY studentId

:DITIDD 72 7V NI NN ['XD NN 117 1 TNN

studentld MAX(grade)

111
222
333
| 444

90
85
40
95

7NXI2{72 NINXIN DY IN O'NIN 1T )N TN,GROUP BY 7y nTa1y X7 WHERE nTIjon
N7NDNMPNT7 NN 117 N1 HAVING-1 winw
:N72D21 NNX DYON NI NIYIDINY DY 71 72N 'NYT72 MY NN NXIAE 72 ,NNAN NnaIT2

id

name

lecturer vear

semester

10
20
30
35
40
66

Introduction to intro.
Calculus

Algebra

Calculus

Advanced Programming
databases

Knows Nothing 2020
Tamar Ezra 2021
Shay Mann 2022

Adel Smith 2022
David Gol 2022
2025

O = e e

SELECT year, COUNT(year)
FROM courses

GROUP BY year
HAVING COUNT(year) > 1

| vear  count{vear)
2022 3

JNN72P1 1071

N AT
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JOIN nITIppO
JIN72D NN NOY7W VX7 712w join -2 D'WDNYD e
JINX7200 702 NINTR NITINYN 7V NDDIAD N9'7win e

JOIN 21D

nwnnn 721Dn 21D
INNER JOIN INNER JOIN
NINIYIN 72 7w NO17w vXan
['2 NDXANN W TIV 7D NINTADN 2-D
JITInVn
1
LEFTJOIN NINIYIN 72 7w NO"7w yXan LEFT JOIN

oV (table 1) n'7xpwn n720nn

NN N7202 NNIYN 78 NDNNANN
: .(table2)
VN NINXINA YOI NDNNN |'N ON

.null

NINIYAN 72 7Y NO'"7W YXIN RIGHT JOIN
oV (table 2) Nan'n n7avnnN
17202 NN 7w NDNNNN
.(tablel) n"'7xnpwn
VN NINXINA YOI NDNAN |'X ON
.null

RIGHT JOIN

FULL OUTER JOIN NINIYIN 72 7w 917w vXan FULL JOIN
NNI (table 1) N'7xnwn N'7a000

NN N72000 NINIYIN 72
(table 2)
Full Join-2 InIN X7 mySql

N AT
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JOIN-7 nINDAIT
" StudentCourse" N'720 'N'I " Students" N'7AD 7NNDYWN ,NIXT7AD 2 NN

Students StudentCourse
ROLL_NO NAME ADDRESS PHONE Age COURSE_ID ROLL_NO

1 HARSH DELHI TOCOO00OK 18 1 1
2 PRATIK BIHAR IOO000000M 19 2 2
3 RIYANKA SILIGURI ICOOOo00000 20 2 3
4 DEEP RAMNAGAR IOO000000K 18 3 4
5 SAPTARHI KOLKATA KHEHHKEXEK 19

1 5
6 DHANRAJ BARABAJAR FHOOOCOEEK 20

4 9
7 ROHIT BALURGHAT O0000D0ON 18

5 10
8 NIRAJ ALIPUR pR0.0.4.3.0.0.9.4.4 19

4 11

SELECT StudentCourse.COURSE_ID, Student.NAME, Student.AGE
FROM Student

INNER JOIN StudentCourse

ON Student.ROLL_NO = StudentCourse.ROLL_NO;

COURSE_ID NAME Age .
1 HARSH 18 ) I7 1 p] !
2 PRATIK 19
2 RIYANKA 20
3 DEEP 18
1 SAPTARHI 19

SELECT Student.NAME, StudentCourse.COURSE_ID
FROM Student

LEFT JOIN StudentCourse

ON StudentCourse.ROLL_NO = Student.ROLL_NO;

NAME COURSE ID 721
HARSH 1

PRATIK 2

RIYANKA 2

DEEP 3
SAPTARHI 1
DHANRAJ NULL

ROHIT NULL

NIRAJ NULL

N AT
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SELECT Student.NAME,StudentCourse.COURSE_ID
FROM Student

RIGHT JOIN StudentCourse

ON StudentCourse.ROLL_NO = Student.ROLL_NO;

721

NAME COURSE_ID
HARSH 1
PRATIK 2

RIYANKA 2
DEEP 3
SAPTARHI 1

NULL 4

NULL 5

NULL 4

INNTA NTIPO2 I0IN N7 mySQL -!aiwn

SELECT Student.NAME,StudentCourse.COURSE_ID
FROM Student

FULL JOIN StudentCourse

ON StudentCourse.ROLL_NO = Student.ROLL_NO;

amAl

NAME COURSE_ID
HARSH 1
PRATIK 2

RIYANKA 2
DEEP 3

SAPTARHI 1

DHANRAJ NULL

ROHIT NULL

NIRAJ NULL

NULL 9

NULL 10

NULL 11
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n720 e

sQL

CREATE TABLE table_name (
columnl datatype,
column2 datatype,
column3 datatype,

) .
3
SCHEMAS L GUI_n W-IT
Q_ Fiter objects
¥ (5 northwind -
X Ef :h: Create Table )
»E {  Create Table Like.. »
" = ' SearchTableDats
Table Data Import Wizard
Schema:norl  Refresh Al

1 Action Output -
# Time Action

© 7 121456 SELECTavgh

Object Info

:Integrity Constraints NX1j71 D'XIN 197 01NN ND1DN N71V9 ,NWTNN N721DN NINTANT |I70 NNO 2D NN

p— Table Name: [TY_table | schema:  northwind
7
o Colltion: [utf3 - default colation -] Engne: [1onoDa =
Comments:
Column Name Datatype PK NN UQ B Al 6  Default/Expressi
tableld INT(11)
tryDesc VARCHAR(45) 0 a
OB B8 8 8 8
Column Name:  tableld Data Type:  INT(1D)

N'72D7 'WNIN NNONN NIN ,primary key-n

P 7 X7 D7 NTwin AN 2enn Not Null-n

NTINY1 0DV 7Y NIN7'9D VD Unique Key-n

7171 DIX' 0D 720

NTINYA 7272 0M2I'N DM9DND 0D 710 unsigned number-n

0-2 NTINVYN NN X700 zero field-n

NI7'93 N7'7 '/NOTDIN71V 17D 19DN DN Auto increment-n

NIN7'9 2NN (PXPX) 1INW'72 M9DN 1V XD Generate-i
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CREATE TABLE pet2 (int INT PRIMARY KEY, name VARCHAR(20), ownerId INT NOT NULL,
species VARCHAR(20), sex CHAR(1), birth DATE, INDEX(ownerId));

ALTER TABLE NnTIp9
.(1wI PN ,NTYY 1720 112V NITIPO qDIN D

ALTER TABLE table_name
ADD column_name datatype;

ALTER TABLE table_name
DROP COLUMN column_name;

ALTER TABLE table_name
MODIFY COLUMN column_name datatype;

DROP TABLE NnTIpp9
JN1X NN22 172D NPNND 112V NITIPO QDIN DN

DROP TABLE table_name;
e.g- drop table try_table;

(n'72D0 NIIDN) N'72D0 NTAD NPND X77 ,072D "IN NPND

TRUNCATE table_name;
e.g- TRUNCATE try_table;

AP N7IDNNNTVNYD INITD e
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CHECK nnonn n7'n
NTINYL 2IXNT7 [N VR X710 CHECK -0 Y17'X

NN N7w nNan CHECK -n N'72a0 "Persons™ n'71bn NX Ny "Age" nTIny2a CHECK yI7'N X' Nan SQL -n
:18 707 NN DTN 7

CREATE TABLE 7y CHECK-1 wIn'w

CREATE TABLE Persons (
Age int,
CHECK (Age>=18)
)

:N2n SQL 1ann2 wnnwa  NITiny 19001 CHECK Y17'X N1Tan7I CHECK YI7'N7 NIDY |ND 1WON7 11D

CREATE TABLE 7y CHECK-1 wIn'w

CREATE TABLE Persons (
Age int,
City varchar(255),
CONSTRAINT CHECK_Person CHECK (Age>=18 AND City='Sandnes')

)5

:N2n SQL -2 wnnwin ,n1XI1 122 17200 TWKD "Age" NTINYA CHECK YI7'N 1X17 17D

ALTER TABLE 7y CHECK-1 wID'®

ALTER TABLE Persons
ADD CHECK (Age>=18);

:N2n SQL -2 wnnwin ,CHECK N'72an TIN7 12

DROP '7'aw1 ALTER TABLE 7V CHECK-1 wIn'w

ALTER TABLE Persons
DROP CHECK CHK_PersonAge;
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:N71D |NIN2 |NAD N7NY
ProductPrice(p_id, site_id, price, to_date)

SELECT MAX(pl.price - p2.price)

FROM ProductPrice as pl

JOIN ProductPrice as p2

ON pl.p _id = p2.p_id AND pl.site_id <> p2.site_id
WHERE pl.p_id = 18 AND pl.to_date is NULL

N 7170 w19 NN N0 0NN qi21n 29 N7w 18 'DD IXID 7¥ D'I'MNNA w190 :NAIvA

n7NY
JNINT2D 2 N2

Employee(EmpId, FullName, ManagerlId)
EmployeeSalary(EmpId, Project, Salary)

SELECT Salary
FROM EmployeeSalary
ORDER BY Salary DESC LIMIT 1, N

.N7202 1N NN nth-n NIRYDN NN 17 1NN :N2Iwn

Foreign Key - NIN72D 2 WP
[(NIN72D) NIX771 2 2 WpPn NN TN Foreign Key-n
7Y NTINYNY NINTT7 IWON 7NNWD 1IN 31202 DN

students

T ades D'VIDY 0121V DXYA 0T grades n'7203 studentld
444 23 0 1 Moti Cohen
2 3 1 3 T N e e e gede B yian NN NT NTIDVA DXV TN students n720n0D
333 24 0 1 Gadi Golan
- - - - = 20 22 SN .students-1 grades NIX721DN |2 WPN NN
30 111 90 1

courses A/O£30 444 95 1
id name - lecturer - vear semster 40 222 67 1 .
1o Ioscentonte. Ko omng 20 1 w0 33 4 o  N72D N2 (TNNNINSY7) NTY DXY1 0T Foreign Key TN
EREEE i e NN N72DY7 Primary Key Niinn DXY2Y NNIDD
40  Advanced Program... David Gol 2022 2

.students N7107 Primary Key niinn DXYaw grades Nn'7201 Foreign Key NXIn studentID ,a017)

J021X7D ININ'TANT 01712 1NN DAL 'Foreign Key' 7 NIR'7 N7100 78 NINTaNN 1N W mySQL-2
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CASE 'NINN NTIPO
(...if, else 102) o'NaN v SQL-1 DA NNNX NIIDN NIDYT7 NNITA
2 NN TP Naan

SQL

SELECT
CASE
WHEN condition_1 THEN valuel
WHEN condition_2 THEN value2
ELSE value3
END as alias
FROM table;

(N1 X7) CASE-7 112N0Y TIjN 72 DXV AN NTINYN DWW 721 TN END-1 alias -n NN 21021 X7 DX
. SELECT-n 7102 7w X n2nd1 CASENTIjpon e

1172'PY DM2ND UDNYNT DX NIPPRA 0N 7D [N2ITA NINWINT NN RI7D ,TA72 XN X7 NN e
DM NDNA X7 0N 1D DAY NPT 7211 X7 12NN TP (WNna 'IXINa
JINTD NIIXD INIT7D

SELECT A, B, CASE ... END , C , D, CASE ... END, E , F
FROM table;

Producs | 5 N7NY

Comtane  Condersed.. || || coumome  Condensed.. | JNINAN NINTADA 2 1NN
¥ ProductD nt 7 Categonyid

Productlame  mvarchar(4)) | F Categorylame  mvarchar(15)
SwgleD it Descigtn  ntext 21X NNDPN OIPN1ALLOY Id - DNXIPN 72 NN NTNPA NNT7'NY 121D
CateqorylD it Fichure mage
Cuerityehit  mardiar(2) 0NN No | Condiments IN Beverages '7 7"w 1XIDN DN Yes
LnitPrice manEy

UnitsinStock smalint
UnitsOnOrder smalint
Reoderlevel  smalint

SQL

SELECT p.ProductID, p.ProductName,

CASE
WHEN c.CategoryName IN ("Beverages", "Condiments") THEN "Yes"ELSE"No"
END as category

FROM Products as p, Categories as c

WHERE p.CategoryID = c.CategoryID
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Temporary Table -nI"ant NIX72D
n71un ,(IJ'7VJ n1pn21 mySQL) NINNN XX NV INIT7D ,INT |SIN2 NDAVNN [ND'T2 hINPY) N7NX NINT72D

ANIAYZN N7 [N A X71HNDN

N7NY

.D2 NN DN DN INT7'WY NINTAN WNN NN DY

.|DP'7 71720 DI2DAN DITIDN IN7'WY DIDDNI PODN NI NINTAN PINN NP7 OW NN NINTN 727
temporary table -2 iwnnwn

SQL

CREATE TEMPORARY TABLE top_order AS

(SELECT OrderID as ids, sum(UnitPrice*Quantity) as totalSum From ~order details’
od GROUP BY OrderID ORDER BY totalSum desc LIMIT 5 );
SELECT c.CompanyName, c.ContactName, o.OrderDate, s.CompanyName, t.totalSum
FROM orders o, shippers s, customers c, top_order t

WHERE c.CustomerID = o.CustomerID
AND s.ShipperID = o.ShipVia
AND o.0rderID= t.ids
ORDER BY totalSum desc;

Variables - D'INWDN

.@ [IN'DA NINWD DNDD

NINIXD 12 WNNWAT7 IWON NN TN INIX ADWIY NINWD VTN 071! 1INIX
:DNYD NTANT NIXIOI NINWON 2 ©

:SET NIYXDNIA NINYD JIN7 11V 7¥ n1Xn

SET @passGrade = 60

:NTY N7 nn'wr SELECT-n 11NN 1TINY 11vYn NN D1DA7 ,SELECT 1010 nINwD 7w naXn

SELECT @avgGrade := AVG(grade)
FROM grades

N AT
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Aliases - A wIn'w

SMAS" NTIPON NIVXDNA N71D1 13 707 INN72D7 (0T DY) 121D NN7 TWWOND Alias-2 winwn

JUNIYYT D27 712110190 Alias-n NN X7 121XNN qIan TN NESTED D{DyNND 1ININ DX D17 0'w'7 21IwN
AN97 IXINN 12 ANTD N2 NN N211NNON 9137 Alias NN7 XN NNT N7 NNo0n

.("n"19n 7w Alias-n) av NN 10 X7 21X'nn SELECT-n ' NNAY Q' ,nTn TiPA

SELECT MAX(av)

FROM (

SELECT studentId, AVG(grade) AS av
FROM grades

GROUP BY studentId

)5

Non

:72N 1'2N71'D1197 IX'NN |12 IWP7 T Prapn AT ,(12 wnNwA7 0an X7) qIpa AS t 0'v)

SELECT MAX(av)

FROM (

SELECT studentId, AVG(grade) AS av
FROM grades

GROUP BY studentId

) AS t;

TRANSACTIONS awinn

JUT'T2 NI71V0 NTTDD NADNN 011N 117 N7 n'71v9 X (transaction :N''721N82) nvian

JIPDIVN NXAPA T NAIDN L7720 YXANNT N7 IN ANN NTIND YXANNT7 N1I2N ANIN NN NITTAN NI71Von 7
ACID N1Dn DN NINT7Y NN NAN7 N71DN

TPOI NIN D7WNN [12WNNN IDNIN INY'7D DIDD ONXY IWN L7121 N11IAWN |2 019D NN2AVN 7W N7101 ,NDAITY
N7 2XD2 017 N717Y N2VNN,07WINY 1197 YD1 0'ODIN N1V )'70N,INY'7 7w 7w DN .|VNIN |1apnd

2Py

.7¥2 NN N2IA7 D3 ,0N1NIN DIRTZY DX NDANT NN NYINN NIDD 2VIN X7 INDNIN DD ,AnIT7

QX1 AXDT 0ININENIIVON AN TN T2 ,(Rollback) NaDn NIVXNDNA N7DIAN NNIN7YA NyXIA N7Y nvian
N71V07 DTPY

.(Commited Transaction) NyaIjn NYIIN7 N291IN X' ,NVIINN DI'D]

VAP X7 TIv 72 (Rollback) nabin NIYXNXA 701007 1712 nvian

N AT
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N2 |9IN2 217 NYXAND 0101 TDNA NLIv9 SQL nyian
.(START TRANSACTION) .nviann n7nnn .1
JUNNN NIVINT P TY OINT DN NVIINN NYXADY 011N 21D TY NIN7'XY 19DD NXIn- .2
JUINNN NIVIANT NVD DN 127002 1RVIY DIDTY ,NN'7XN nviann oX . (COMMIT) nvann vy .3
NN P IN D712 nyviann NX (Rollback) 3'Dn'7 011010 TDN RV ,NIN7'NUNND NNN 780 70 mpna .4
VIINT NI'ZNNN NI9DII NINTANA AM70 NPNTRN NRNINNN .N7WIW nN7'XWN
ADNT7 1N, NVAgNA N7 VNN TIV'7D .5

SQL TRANSACTION-7 nnaIT

SET @transferAmount = 1000;
START TRANSACTION;

SELECT @firstBalance := amount
FROM bankBalances

WHERE userld = 777;

UPDATE bankBalances

SET amount := @firstBalance - @transferAmount
WHERE userld = 777;
SELECT @secondBalance := amount

FROM bankBalances
WHERE userId = 888;
UPDATE bankBalances

SET amount := @secondBalance + @transferAmount
WHERE userId = 888;
COMMIT;

.DITN2 NINIDDA NITIPOT7 17 D'WI ,N7YN70 NNAITA

NITIFON 72 NN YXAND NIN,NXPTIID AWND TIgn START TRANSACTION NN ©'w YAINNY XN NNAITA NIPY AN
.0NIN12 VIAD7 717V AT NINN 1D DTN ININA 7NN NINZADA NINPT7 7101 X7 AN 12T DY ,INNnD

TNRIIRYY DN 7D NN VXD DALNIN72DA 70 DX N AT COMMIT-N NN VY Vana

N AT
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STORED PROCEDURE NnTIppo

NN 7272 1TAW NNTA NTIP9N NX1NAI STORED PROCEDURE NTIFO NITYA 112N00W SQL NITIPO MINY'7 1WON
L(127w0 NP0 7V 21D 10) 12V NN N0

127w DATABASE-N 1N2 NNIMYY NI'X7219 DN

SQL

DELIMITER $$
CREATE PROCEDURE student_avg (IN stId INT)

BEGIN

SELECT AVG(grade) FROM grades WHERE studentId = stId;
END $$

DELIMITER ;

.END-n ]"27 BEGIN-N "2 122N02W N0 NN 72771 procedure_name "N'Xj7219"-0 NX1N Nyl

JUNIY VINT YT NTIPON NNID |IN'DN NN NIY7 Xin DELIMITER-N 7w 179NN

.5 -1 NINIDND X' NTIPO NNIPDY7 L719'TN SQL-N Nowa

NMNNNTIPO 12720 NIYDA 7AN NTIPZO D7 DIXIN 1ININY AXN'7 Y7 D712 ININ NI7ITA NITIPO TIAV1 WND
.N2IN2 N721DY

[DIDDY NO'N DPNDND N TIPN TN $S ' N7 NN NNIDN NN DNITAN 120 X7 DN ,N7YNT70 NNXITL 7Wn7
.END-20"D7 DNIDN INIXY 1IN NNIY NNT ,7IND]

J1DVN2INY N7 NIN TIY 72 NX1IW NN N0 NTNT7 DA NRW7 WON, ' §$ ' N7 Nni'dn NN N1INT Nawl |27
VIDN7 T2 N721P0NENMYIN NOWA TIAY7 'wnn7 11D " ;' D7191T7 NTN NNIDA [IN'D NN TN TIPN qIDA TN
19D NINIWD

:mySQL-2 STORED PROCEDURE NI7{7211X"7 TWOX

—_‘ Kame:  new_procedure
4 DL —
v _:" %ﬂfl'abl . o \;55.55;1 PROCEDRE  new procedure’ 0
e
p B courses
=i grades
» E pet
p | students
?ﬁh' Views
¥ P Stored Procedures
[ student_avg
B Functions

1
2
3
4 “EMD
5
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SQL-1 nINaw nD'on

:DITXN |IN'DN 7Y 1P'YNINDN7D NNAITA 72ND1 SQL-2 NINIY DION7 11D
SQL

CREATE PROCEDURE " transfer_balance’ (
IN sender INT,
IN receiver INT,
IN trAmount REAL)

BEGIN

DECLARE EXIT HANDLER FOR SQLEXCEPTION, SQLWARNING
BEGIN

ROLLBACK;

SELECT 'Error occurred' as Message;
END;

START TRANSACTION;

SELECT @sBl = amount FROM bankBalances WHERE userId = sender;

UPDATE bankBalances SET amount = @sBl - trAmount WHERE userId = sender;
SELECT @rBl = amount FROM bankBalances WHERE userId = receiver;

UPDATE bankBalances SET amount = @rBl + trAmount WHERE userId = receiver;
COMMIT;

END;

N7VYNT7N TIPn 1217

JNXT7 TN JI2PNND NIDA |DIND 0'ODI N12VN DXV NIN START TRANSACTION 7w '7nn

.(NINNX N9V X719 10D WPR) 01ILPI9 3 7270 NNl 'transfer_balace' owa CREATE PROCEDURE 117 v
ITpoNY HANDLER T'n7 TWON ,NAN'AWN NN DION7 NX11 AINIAY MYITIN NP DN, NINGRA 7900 DITXA 7700
121D 72 NN DI9N'W 0170, SQLWARNING-1 SQLEXCEPTION 21D NIN'AY DISN'Y 1T NINIAYN NN DI9ONT
.SQL-n Now 7w NNATNI NINIY

N7PN 7¥ NPn2 0MYYN 70 NN NTINN 72727 1T'P9N01 START TRANSACTION-7 1w ROLLBACK-n T'ppon
YVINAN MPNA N7Y NIDNATXPTIDD [NPY DIP AN NDANYT T ONTNITNN-IN 7Y QXD VN7 170 'Nw7)
LNNIWN VA2 TN DOWNN NN D'OTN7 NN 'SELECT 'ERROR OCCURRED-N 179N

(17 Tanw LOYNN NN YOI NINIPIN 1NV 12 TAN ANIYAANN NTINY 72171 DIYO)
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TRIGGER NTIPO

.DWNIND DMNDD D'VINTN IWNI NI7Y0IN IN NTDNIDIN NIYXIAN TN ,NIIDNIND NINDIN 0N Triggers
JUDDIDIN NIXA DRIN DTYN OXYA 120N

Nyl D'wNNWN 1INIX 12 Stored Procedure-n NJIW2A INI7D ,N1X{P19 7V |INTN 7 21D AT ,|NTN 72 N7 M
A7 NP7 172 727 YA TDRIDIN IDTNA T2V LN, IXD

17 NIY72 DI ININT TP N2ND RINMD2A IX 7i71 DIV generator-1 workbench-111X"7 AWONX 121N NN
.triggers DV 021NN TDN2

YTN |I'X ND1JN INN7 DITIDD 72 7w DX YXIDD NN PTYD - TN Trigger N'X'7 n0DAIT

DELIMITER $$
CREATE TRIGGER new_grade_received
AFTER INSERT ON grades
FOR EACH ROW
BEGIN
UPDATE students SET avg grade = (SELECT AVG(grade) FROM grades WHERE
studentId=NEW.studentId)
WHERE id = NEW.studentId;
END $$
DELIMITER ;

NIX7 DXNNA AFTER-N DIgna BEFORE-1 WnNwin'7 1WoN

Trigger-n NP'ND

DROP TRIGGER new_grade_received;

Views-1 wIn'w
.D"ION DRIND OY NINN D720 NOPYNY "INT N71D" DXV N'DL,DNINI N2 DNNYIY N'720 NN N7 X View-n
WNNWN 112V 01N 7w nwh 72207 7121 XINNI72 ,unnun'7 0N 7w 1Tn7 'win'w View-n

SQL wTNn View N7 nDAIT

CREATE VIEW avg_grades_view AS
SELECT students.firstName, AVG(grade) AS average
FROM grades
INNER JOIN students ON grades.studentId = students.id
GROUP BY studentId;
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VIEW- JIDTY

J120 NINYT D37 712'1 20710 12T 0T View DTY7

JINNDN NIX71910 NTYA DNP0 DM 7AK ININ [DTY7 TIWON IN,'7V19]

DIILINI WNN NNOIY 1IN AT INITD View-ND INIX NNYT N1 N7 NN |IN17 YIAXD 'YD DXV NIN View-n
27N NI NTIANNPT DY YIDIN DIWO NINLINIX NIWT7 017121 X7 1ININ,DDPD 7271

. WUDNWN NINNND N7202 12T DTN NP LI7W "NANT" nen7 wrView-n NN DTV7 17D ,]27

AI7VU0 YXIAW N1'WN NN AN INIZI "PTYN View-n ,AND 78 17100 NN NIRIY NN )

ININ NN W' View-71 1T 711N NP NT X View-n NN D TY7 IWON UNNY 1D NT NN QIgy7 1712 pr mySQL-7
DNV 7271 NONNLI7W NANT W DN ININ 7Y NTYN
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nnIrY71 MAA7N

(07w NIDY DY 117YX7) SQL -2 NINXDIY I7XT7 NINDIT NITIZO NV TAN (NNIX71) N'DN NN e

JDDWINTIPO 707 e

NP171 0P'D 197 SQL-2 12N21W NITIFON NN NV TAN NIIX71 NN ,SQL-N MINKDY NNIXKNNNT - @

Relational Algebra SQL
o Where
oL Select
P As
U Union
N In
- Not In
= Division
X Outer Join
> Inner Join
e Full Outer Join
e Right Outer Join
}q Left Outer Join

Group By

N AT
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(Natural Join) 'vap q1'x

id lastName | firstName id Street City
12345 Smith Jane 12345 35 Elm Chicago
67899 Cohen Tamar 67899 15 Herzl Haifa

N2N NN XD
o S)MR
(id, lastName, firstName, Street,City) ( (id)( ) )
SR
id lastName firstName Street City
12345 Smith Jane 35Elm Chicago
67899 Cohen Tamar 15 Herzl Haifa

NIIX'71 NN2a782 SQL aIX"7 nnaIT

SELECT firstName, id
FROM students
WHERE degree > 1

NN NIXA X2

I (firstName, id) (G(degree> 1) (students))

SELECT students.lastName, students.id, grades.grade
FROM students RIGHT JOIN grades

ON students.Id=grades.studentId

WHERE grades.courseld=20;

NN NNIXA X2

N AT
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(students p< grades))

I1 o
(lastName, id, grade) ( (courseld=20) (id=studentld)

NINDAIT
:(NINaN N NIX72DN NRM)

n71v nnan

Person(name, age, gender) name is a key
Serves(pizzeria, pizza, price) (pizzeria, pizza) is a key
Frequents(name, pizzeria) (name, pizzeria) is a key
Eats(name, pizza) (name, pizza) is a key

.18-D NIN9 |2 TNN PN "'V NIND7 NNPIADN NIMIX!D NXD

I (pl_zzen,a)(c (age<1 8)(Person) D (Frequents) )

(DN"IW IX) "21N99 IN NIMDO NX'D 17DNY 0'PIN 70 NIDY NN INXD

(o (Person IXEats) )

(name) ™ gender ='female' A (pizza="mushroom'V pizza="pepperoni')

121199 01 NIMIVO NX'D 17DNY 0'WIN 72 NIDY NN INXD

(Person X Eats)) N
(PersonEats) )

gender = 'female' A pizza="pepperoni

(0}
( gender = 'female' A pizza="mushroom

(o

(name)

(name)

D'2NIN DNY NNN NX'S NIN97 DN D'WRIADY NIMX'ON 737 0'D71nY D'WIND 7D NN INXD

l—I(name)(Pe‘rson) - l—I(name) ( H(name.pizzeria)(Eatsmserves) ——=F requents)

S71DN'7 DININ DY NIXIO D'WID DN NIMXIOT7 1270 N7W D'WIND 7D XIN 1IN |10 IWND
27721 D'WIAND 7D NN YZRDWN 1N
S71DN7 DIININ DNV NIXIO D'WID DN NIMXIO7 1270 X7 DN DNPNN 72 NN TN DWIND 72112y |27
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:(NINQN DM NIN72DN NN

N7 nnon

Serves (S_Name, L_Num, Direction, Km) (S_Name, L_Num, Direction)

Arrives (T_Num, S_Name, L_Num, Direction

(T_Num, S_Name, L_Num, Direction)
Platform, D_Time, A_Time)

Station (S_Name, Height) (S_Name)

Station_Type (S_Name, S_Type) (S_Name, S_Type)

TRX 1D N NIMYDN NIIN"N NIDY

m o Serves) X Serve
(S_Name)( (S_Name=S) A ((L_Num;tL)V(Direction;tD))(pS_N ame—-S, L_Num—>L,Direction—>D( )

1j7 ININ 7V DY D111'D 2'WNn7 NnX11 N7

m o Serves) X Serves
(S_Name)( (S_Name=S) A (L_Num=#L) (pS_Name—>S, L_Num—>L,Direction—>D( ) ))
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NTI'7N11

:NNILNI DN TDNA DN AN 7Y P70NN XN AXTY7D1)

01N 722 N'7'WN N0 NNIXA 0N X
NI Y07 011NN TDN NX 1917

DN 7Y PN7 1TVIRY DY77)

NID'N'97 01NN TOD NN NT7 NX)
D71V7 1210 071D 197 21D 71011 71X1

:0IYIN 311007 X NIXTY70I1 NN 7Y 1277 701w 17D

D'D1] NITYWN INY 727 NWA7 01712 1ININ DNIN 117 W'Y YA12W NITY 7w QDIN 1T - Candidate key .1
JUTRN 727 0100 VN7 MTY IWONI (NNIN DXNXT7 [N N7) 07010 DX 1T .001N0
JUTWN 727 ¥yain'7 721111 nXIap |12 02 ,Candidate key NN N7'D0W NXI2p 0T - Super key .2
JU700m NPIT INT N 271 Candidate key-n Npiv7 019DI1 0DV 727 710! Super key-n
.Candidate key \X7 D'2"w N7 NITWN 70 DN - None prime .3
710117 hinTan
12 TNN OMT7N DIMONDND P70 :NRDA A N'7arxpis nizn A
.BNNYIIP A-W IDNI INA-2 170N B-W IDKIA = B |ND)
JDIN2N7N NN A-QAM7N B-WINATNB € A DN
Candidate Key - ninnon .2
JIRN7 0D 7 Y TaN7 NI7D'W NRIDN 7Y 7D QDIN e
117¥ 07200 N7 AN 1N 11D1DN X7W IDIN NI70N0D7 Nnaldn
.TNN Candidate Key n a0 't NRYIDD N7202W NIM7 710 e
Prime or Non-Prime .3
Candidate Key-nn nX12j77 NO"ww nidDN - Prime o
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Non-Prime |27 Prime "2 D'7T2N7 NDAIT
:NN2N N7200 NN

ID NAME AGE CITY PHONE_NO
66 Alex 21 Noida 9535653232
67 Luke 22 Delhi 8353355366
68 Haley 19 Noida 7323598665
69 Luke 21 Mumbai 8656864365

?Non Prime IN Prime X' DX DI"AMDN/NTINY 73 112V 7172
.Prime attribute N7 D7 17wn TN ID 't ANIwN 70 -1D1AY @
.Non-Prime attribute N7 |27 ,'079n OWA ININ NN N7 712' DY D'WIN 207 - NAMEIQY e
.Non-Prime attribute N7 |27 720 ININ NN N7 712 DI DWWIN W7 - AGENIQY @
.Non-Prime attribute N7 |27 ,2'Wn ININ2 M7 D'712' DY DIWIN DY - CITY QY @
.Prime attribute N7|27,]1970N 190D INIXN NN NIFA7 712" N7 D1IY D'WIN IW7 - PHONE_NO QY e

71071 NI

:NF = Normalized Form 71011 NIN1 NNJ W QIXT'701117
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.Super Key-1 1070 " Non-Prime-n 70w 2NF nirn'7 narn n7avin - 3NF .3
I NI7N NNNY DN DI
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:Playstation -1 Xbox MXIN 7¥ NIN1IN N721D 111N, 71010 AN 72 NN XNAITA 112D

Cust Name Item Shipping Address Newsletter Supplier |Supplier Phone Price
Alan Smith Xbox One 35 Palm St, Miami Xbox News Microsoft (800) BUY-XBOX 250
Roger Banks PlayStation 4 47 Campus Rd, Boston PlayStation News Sony (800) BUY-SONY 300
Evan Wilson Xbox One, PS Vita 28 Rock Av, Denver Xbox News, PlayStation News Wholesale Toll Free 450
Alan Smith PlayStation 4 47 Campus Rd, Boston PlayStation News Sony (800) BUY-SONY 300
NF1 7107 nn17 00770

JA72TANW D072 RN7D L

.OnTnTpyaoDvn .2
JITING IX7 177D NI9DI NITINY NODIN IN,'TINY D NODIA - 'TINY ANTN 7V N7 narn nnivn .3

N1 q'YD 73197 |Ip'Nn

.Newsletter-1 ltem NTINY2 TNX XN2 0D 2 W Evan Wilson 11avw 27 0wl :nwvan .1

N1 '722 TAN 7V IWON7 172 Even Wilson 112V NODII NRIYA 7¥ NODIN NIVXDNA 0N 11192 3090

.D1701T271 0DV O'NXXN] Supplier Phone -1 Supplier nTinya '3 X1 Evan Wilson 112y :nvan .2
.71 0mMpn 0wA Toll Free -1 Wholesale 0rvn NN Q7N :[NN9N

NP7 72 7w ID-0 N Dnw

J7UD ' TIN ANTN 10DD NMIY/NIP7 727 ' c:avan .3

-N'72 NN 72NY MW TN NTIDY 9'DI :)INN90N

Primary Key
Cust Name Item Shipping Address Newsletter Supplier  |Supplier Phone Price
at_smith Alan Smith Xbox One 35 Palm St, Miami Xbox News Microsoft (800) BUY-XBOX 250
roger25 Roger Banks PlayStation 4 47 Campus Rd, Boston PlayStation News Sony (800) BUY-SONY 300
wilson44 Evan Wilson Xbox One 28 Rock Av, Denver Xbox News Microsoft (800) BUY-XBOX 250
wilson44 Evan Wilson PS Vita 28 Rock Av, Denver PlayStation News Sony (800) BUY-SONY 200
am_smith Alan Smith PlayStation 4 47 Campus Rd, Boston PlayStation News Sony (800) BUY-SONY 300
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NN 7w 07700 '97 17N

Item-1 X7X ,Cust ID -1 11'710 X7 Price-n 0172 ,XINDN NN NP "D N70 X7 1NN Q'

192 Cust ID XInw Candidate Key-n 7v nX12pn NN w0 7N X7 Non-Prime XNy Price-n ,NINNN D'7'N1 IN

.N7201 V'0IDY
o
H
Primary Key N
Cust Name Item Shipping Address Newsletter Supplier  |Supplier Phone Price
at_smith Alan Smith Xbox One 35 Palm St, Miami Xbox News Microsoft (800) BUY-XBOX 250
roger25 Roger Banks PlayStation 4 47 Campus Rd, Boston PlayStation News Sony (800) BUY-SONY 300
wilson44 Evan Wilson Xbox One 28 Rock Av, Denver Xbox News Microsoft (800) BUY-XBOX 250
wilson44 Evan Wilson PS Vita 28 Rock Av, Denver PlayStation News Sony (800) BUY-SONY 200
am_smith Alan Smith PlayStation 4 47 Campus Rd, Boston PlayStation News Sony (800) BUY-SONY 300
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Primary Key
Cust Name Shipping Address Newsletter Primary Key
at_smith Alan Smith 35 Palm St, Miami Xbox News Supplier | Supplier Phone Price
roger25 Roger Banks 47 Campus Rd, Boston PlayStation News Xbox One Microsoft (800) BUY-XBOX 250
wilsond4 Evan Wilson 28 Rock Av, Denver Xbox News PlayStation 4 Sony (800) BUY-SONY 300
wilson44 Evan Wilson 28 Rock Av, Denver PlayStation News Ps Vita Sony (800) BUY-SONY 200
am_smith Alan Smith 47 Campus Rd, Boston PlayStation News
Primary Key Primary Key
at_smith Xbox One
roger25 PlayStation 4
wilson44 Xbox One
wilson44 PS Vita
am_smith PlayStation 4

. IYTNN NINTADN DY NNAN 71071 N0Y7 'wn)
NF3 71071 Nnn17 0773
JONNNTIDY IT7Y N71N7202 NNONN 7Y 71 NITINYA 72 NN VIAPT 1111 2NF N7 arn

.Super Key-1 71 0"70 "' Non-Prime-n 72w nXM

NN 7w 07700 '97 |Ip'N

0yl
.N721D2 TN 0'VIAN TN PODN 7Y 197010 19DN1 7o .1
.]9N7 DAl Microsoft 7w p9D7 D71IV7 WP N X7 Sony 7v 19DDN - .2
JINVI717T21 771 NNTNN Sony 7w DMXIND TIV q'DII DX 10172 ,210 X7 ATIHID7D MODD DNIN 7w hnTh w3
17N N7X Super Key-1 17N X7 Non-Prime NInY Supplier Phone-nw NT X2 DMINn N7 gwvavnn .4

.Supplier-n DXV NInw 1NN Non-Prime-2

— L&A

Supplier Supplier Phone Price
Xbox One Microsoft (800) BUY-XBOX 250
PlayStation 4 Sony (800) BUY-SONY 300
PS Vita Sony (800) BUY-SONY 200

12170 't Non-Prime XInw Supplier Phone-nw 70 Super Key-7 Supplier NX 71917 NX11:1NN9
.DNXIN N72D1 0'PODN 7Y 1970 NODN N72D :NIIY NINTAD 2-7 N7YN7 NN 17200 NN 7191 |27

NTINYIY MDD DIXIDN 172D 7w Foreign Key-n nint 17 -N 19701 NODN N71D]
.1970N MODN N71L] -N DNV 0127V (77 D1ON7 IWON NN DNXIDN N7101 Supplier
Primary Key Primary Key Foreign Key
Cust Name | Shipping Address Newsletter Supplier Price
at_smith Alan Smith 35 Palm St, Miami Xbox News Xbox One Microsoft 250
roger25 Roger Banks 47 Campus Rd, Boston PlayStation News P a4 Sony 300
wilsond4 Evan Wilson 28 Rock Av, Denver Xbox News PS Vita Sony 200
wilson44 Evan Wilson 28 Rock Av, Denver PlayStation News
am_smith Alan Smith 47 Campus Rd, Boston PlayStation News & \
Primary Key
Primary Key Primary Key Supplier Phone
ft (800) BUY-XBOX
at_smith Xbox One | Sony | (800) BUY-SONY
roger25 PlayStation 4
wilsond4 Xbox One
wilson44 PS Vita
am_smith PlayStation 4
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NF3.5 71071 NP7 077D
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Cust Name | Shipping Address Primary Key Foreign Key
at_smith Alan Smith 35 Palm St, Miami Supplier Price
roger25 Roger Banks | 47 Campus Rd, Boston Xbox One Microsoft 250
wilsond4 Evan Wilson 28 Rock Av, Denver Playstation 4 Sony 300
am_smith Alan Smith 47 Campus Rd, Boston PS Vita Sony 200
Primary Key Primary Key
Primary Key [ Custib [ tem ] Primary ey
_ News:hne, at_smith Xbox One Supplier Phone
er25 PlayStation Microsoft (800) BUY-XBOX
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N'XT'7DI17 'D'DA 727N
:D'IN2N D'DNW DVR(A4, B, C, D, E) 111y
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BC - DE
2710720 NN NXI Candidate Key-n NN INXD
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019NN INY 707 1Van AB T, 017D
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JAVA nowa mySQL-7 nnannn

D2 17D121IN DYNI |9INA 7N NWI7 0'712'W (clients) NINIPY7 X70 w1171 (server) NI DXV XN mySQL-N
.02 TIVI JAVA, PYTHON, WORKBENCH 7wn?7

JAVA JAVA nowa1 sql-1'D'D1 WIN'W7 NDAIT

import java.sql.*;
public class Main{
public static void main(String[] args){
try{
Class.forName("com.mysql.jdbc.Driver");
try(Connection con =
DriverManager.getConnection("jdbc:mysql://localhost:3306/test", "user", "pwd")){
Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery("SELECT * FROM students");
int numOfColumns = rs.getMetaData().getColumnCount();
while (rs.next()){
for (int col = 1; col <= numOfColumns; col++){
System.out.print(rs.getString(col) + " ");

gystem.out.println();
}
}} catch (Exception ex){ex.printStackTrace();}
}
}
vID'mN NINynwn

e import java.sql.*; nMOD7 NNP71TPON
® C(Class.forName("com.mysql.jdbc.Driver"); WIN'N7NAINIAMT7 NDIT AN
e Connection - DO'NNNN NIYN NAINDINNDIDN,WNNYNN DY NN 710W NP7 NNANNN
e Statement - NN7'NY7NWTNNINIIX'T7 NI AT
® executeQuery - NI NNNITNNINN7'NYN NN 72770
e ResultSet - NN7'NUNN N727NNYW NIYIN NN 7'TAD DXV NXIN NN7'NPN 7 N1TNA 72pNnY

JAVA nowa ni7an for NINIZ 2 102 2D NXMDPD 7V 12VYNA NIYN 7D ANDIOTA N'DINN @

7190137 P'ODD N7 [ND AXINY wIN'DN

NINMWON 2-1 JAVA-1 b7Mn97 Connector-n NN |'PNN7 0TI 111X 7907 11D
(1T 7P TIND) Gradle Natva Connector-n Njpnn .1
.Dj7'NoN NM9D7 17w 1Dl JAR YAIg NTIn .2
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Prepare Statement
.DB-7 wnnwnin |2 NXPNXIDIN X7 712 DXV DT
LINY'72 79100 7W NINT NTIVA 19DN NDOND NINNK N2 0'7INN N2 NNIT T AXPI798/N221I0 NP NN
A7V NINTN NTIVA 197 701000 112V D'WINTA 010120 72 78 D79 1'TNN N12INN
JUNNN NN TIVIENNTIY N71¥9 IWONT NIL'wN TNN NIN Prepare Statement-n
XD NV WNNYNT 1TNNYT DN AT T NIDNNAY (I DRININ 7Y NN N20Y JOD7 712! NIn

JAVA Prepare Statement-1 wIn'w7 nnAIT

String query = "DELETE FROM students WHERE studentId=2?"

try (PreparedStatement pstmt = con.prepareStatement(query)){
pstmt.setString(1l, userld);
pstmt.executeUpdate();

vID'DN N'ynwn

.01DD 1N DIDNT7 UDN NN VTN (NN7'XWN) NTANPDANTNY DD e
723N1NTN] PreparedStatement 117 1'TN! NINI prepareStatement-7 NN7'NWN NN D21 DN INN7 @

[(try-n 0T 7722) /PN 19IN2 700NN

.userlD 77V D' I'7NY (N7NY DD 19DN) DINIAINN 19DN NN N71p0 DXYI setString nbiwn - e
.1-n 071 1TDAI ONNNA MIT'D 19DD 17 W 0NN TNX 721 17X 10D NN 17'9X DN2N7 [N 017D
1D 1ININ DX 1M ANAIT7 XD - TIXN NV DIININ TDP 17200 NN DTY7 TVl executeUpdate-n o

executeQuery()

Thismethod is used to execute
the SQL statements which
retrieve some data from the
database.

executeUpdate()

This method is used to execute
the SQL statements which
update or modify the database.

.DELETE nTIj792 nwnNWN

execute()

This method can be used for
any kind of SQL statements,

This method returns a ResultSet
object which contains the
results returned by the query.

This method returns an int
value which representsthe
number of rows affected by the
query. Thisvalue will be the 0
for the statements which
return nothing.

This method returns a boolean
value. TRUE indicates that
query returned a ResultSet
object and FALSE indicates that
query returned an intvalue or
returned nothing.

This method is used to execute
only select queries.

This method is used to execute
only non-select queries.

This method can be used for
both select and non-select

queries.
Ex: SELECT Ex: This method can be used for
DML = INSERT, UPDATE and any type of SQL statements.

DELETE
DDL = CREATE, ALTER
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Java nowa Stored Procedure-1 wID'W

JAVA Stored Procedure-1 WIN'W7 nnDAIT

String query = "{CALL student_avg(?)}";
CallableStatement stmt = con.prepareCall(query);
int studentId = 222;

stmt.setInt(1, studentId);

ResultSet rs = stmt.executeQuery();

TDN'7 0'WA DN DAY 1D NN JIN2 NDINNN NP'I71 112D XINW XN Stored Procedure-1 win'wa NI7'wn
NYA wINMN NX NN WIYNT DX X7 1ININ,ANAIT7 7'2P02 DN NN 1T DANXPY7OX 1T 0ININ
JI20 NINGY VDT 7121 0T TA72 NP2 YXANN 13w 1D L1010 HTML-n IN JAVA-D Tipa win'y

JAVA Stored Procedure-1 "1bN19 11 YIN'WT7 nDAIT

CallableStatement stmt = con.prepareCall("CALL student_avg 2(?,?,?)");
stmt.setInt(1, n);

stmt.registerOutParameter (2, Types.DOUBLE);
stmt.registerOutParameter(3, Types.INTEGER);

stmt.execute();

Double avgGrade = stmt.getDouble(2);
Integer maxGrade = stmt.getInt(3);

System.out.println("the average grade is: "+avgGrade+".");
System.out.println("the maximum grade is: "+maxGrade+".");

AWON N exec-n MNNT71 IDNI9NN 72PN NTY 72 D019 NTN ITAN7 DT QDX NNIN D WID'D] e
JAVA-N NOWA 111X1D DN wnnwin?
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02111 'TDD 11Ay XML-2Q vID'WY

JIIY NINYAN 122 7V NIZVI9Y NINIY NIV |2 011N N97NN 7Y 7pn XML winy
77D 19INA VT AXNT TXD VTN NTNIAXI VT ATIN VTN X7 XML-n [N

JINIDDD |OINA VT'0N A1

J1D7710 NIXa 0

A7V ADY7I VTN qIby7 TV

(web-1 T'NINTINT NIX{PY79N) VT'D 1'XN'7 01 TV

.ONXY 011NN DY 0RININ NN NIPY 017D 00XV VTN OY TN YTP-NDDN NNy
.DMNNXN O'DNIISN 2N 1P 17202 P N7INNIX IR YTIHNNITD

.(YV) 12771 |9INQ YT ATDYT TIND 'Wab XML-2

PAITA Y21 ,AT Y2177 NAp) XML Y2Ip7 anaT

<?xml version="1.0"?> « nyIapnnNDAN T270 'NY7d NIYNYD N7Y2 N71 12N NINID
<University> <« TnnInNxwIw Y210 72 70 wIWN AN 7207 20N
<Student degree="PhD"> <« NONT-NDD-D NINWIY NIDN W' XD
<FirstName>Chaya</FirstName>
<LastName>Glass</LastName>
<id>111</id>
<age>21</age>
<Address> <« DITIDDN N2 DN QY TIY D10 [OINL NINDYT [N1 1D NINIT7 IWON
<Street>Hatamr 5</Street>
<City>Ariel</City>
<Zip>40792</Zip>
</Address>
</Student> <« n1N'9'XODN LITILDN LY ANDN NIID
<Student> <« wINLITILD7 AND NN'NO
<FirstName>Tal</FirstName>
<LastName>Negev</LastName>
<id>»222</id>
<Address>
<Street>Rotem 53</Street>
<City>Jerusalem</City>

<Zip>54287</Zip>
</Address>
</Student>
<Student/> <« DITILD 7V {71 AND NINDY7 DA TWON
<!-- A comment about the file... --> « yaipannyvnD2NN NI

</University> « wiwnnup
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1211 'IN'DI DMIDAOIN
N0 P7N2 X7 XML -2 '>' |p'D2 wnNwn'7 NX11 DN Mg D
:0'YO WI7WN NIND 7w21 T7NI "failures” 7w an 117 pw N

<failures> < 3 </failures>
71000 MY N2 NIXD DNIDIOIN O'WXAN XML-Qw 110 INDY 72172 12NN

<failures> &lt; 3 </failures>
:0'N2N I

"AnaITa YaIp" 217'wa JAVA N9Y 0y XML-1 win'w7 nnait

File inputFile = new File("student.xml");
DocumentBuilderFactory factory = DocumentBuilderFactory.newInstance();
DocumentBuilder builder = factory.newDocumentBuilder();
Document doc = builder.parse(inputFile);
System.out.println("Root element :" + doc.getDocumentElement().getNodeName());
//3Just print root (university)
NodeList nodelList = doc.getDocumentElement().getElementsByTagName("Student");
for (int studentIdx = 0; studentIdx < nodelList.getlLength(); studentIdx++){
Node studentNode = nodelList.item(studentIdx);
if (studentNode.getNodeType() == Node.ELEMENT_NODE){
Element element = (Element) studentNode;
Student student = new Student();
studentList.add(student);
System.out.println("Degree : + element.getAttribute("degree")); //just
print degree ("PhD" when studentIdx=0)
NodeList studentAllNodes = studentNode.getChildNodes();
for (int stIdx = ©; stIdx < studentAllNodes.getlLength(); stIdx++){
Node stInnerNode = studentAllNodes.item(stIdx);
switch (stInnerNode.getNodeName()){
case "FirstName": student.firstName = stInnerNode.getTextContent();
break;
case "LastName": student.lastName = stInnerNode.getTextContent();
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break;
case "id": student.id =
Integer.parselInt(stInnerNode.getTextContent()); break;
case "age": student.age =
Integer.parselInt(stInnerNode.getTextContent()); break;
case "Address":
Address address = new Address();
student.address = address;
NodeList addressAllNodes = stInnerNode.getChildNodes();
for (int adIdx = ©; adIdx < addressAllNodes.getlLength();
adIdx++) {
Node adInnerNode = addressAllNodes.item(adIdx);
switch (adInnerNode.getNodeName()) {
case "Street": address.street =
adInnerNode.getTextContent(); break;
case "City": address.city = adInnerNode.getTextContent();

break;
case "Zip": address.zip = adInnerNode.getTextContent();
break;
}
}
break;
}
}
}

XPATH-1 wIDW
SQLNANIDIDINE e
DDV YI9N7 TV
VN 72 7V 112V7 720 19'XOD 1V O17W7/V11Xn7 [N
0-n X711-n N"NNTD N'OD 7'NNn
D21N1N N9'7W7 D'NIN 2'XN7 TWON
IXML 11nhn XPATH-n
XPATH NITIZO NP'TA7 0N

nnaT
JIPN DITIDDA 7Y 1WA NN AWNT7 NX1IY N

University/Student[2]/Address/City
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"NAITA Y2IP" 217'Y DY DIIN'2 N9V analT? NN

XPathFactory xPathfactory = XPathFactory.newInstance();

XPath xpath = xPathfactory.newXPath();

XPathExpression expr = xpath.compile("University/Student[2]/Address/City");
String city = (String)expr.evaluate(xmlDoc, XPathConstants.STRING);

attributes-a wip'w

XML ya1pn yopa j31am
<University> <« TniTnxwIw Y270 72 70 wIwN NN 7007 20N
<Student degree="PhD"> « NONT-NDD-D NIDYWIY NIDN W' |XD
<FirstName>Chaya</FirstName>

.@-2wnNYI XPATH NIVXDNL ININ JIWN7 121 attribute X121 "PhD" -n 112y

University/Student[1]/@degree
IXML X7V nTnn 17 vtne nt

O'NIN] VIDW
doc("students.xml")/University/Student[age<25]

:0'9D1 DMILIOIX

OR | University/Student/FirstName | /University/Student/Address

All descendants [/ University//Street

All elements * University/Student/*

Parent path /.. /University/Student/Address[Zip=40792]/../FirstName

XQUERY-1 wID'W
DN 7170 XPATH- A wIDY @
FLWOR niamn 'wxn
From
SET @variable :nnAT7 SQL-2 102 NINwN 7¥ n1Tan N1 - Let
SQL '7v where ININNT - Where
SQL-1 102 12T INIX - Order By
.SQL-2 SELECT 1n2 nT - Return
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nnAIT

:XQUERY-2 7xw1 "nnAITN \(le" 111y
for $x in /University/Student
where $x/id > ©
return $x
NN NAIYNN NN I71|7]I

1172w YaIpn

<?xml version="1.0" encoding="UTF-8"?>
<Student degree="PhD">
<FirstName>Chaya</FirstName>
<LastName>Glass</LastName>
<id>111</id>
<age>21</age>
<Address>
<Street>Hatamr 5</Street>
<City>Ariel</City>
<Zip>40792</Zip>
</Address>
</Student>
<Student>
<FirstName>Tal</FirstName>
<LastName>Negev</LastName>
<id»222</id>
<Address>
<Street>Rotem 53</Street>
<City>Jerusalem</City>
<Zip>54287</Zip>
</Address>
</Student>

N2 NN7'NRN 1AW

for $x in /University/Student
let $avg_age := avg(/University/Student/age)
where $x/age < $avg age + 1
return $x/id

<?xml version="1.0" encoding="UTF-8"?>
<id>»111</id>
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XSD-a vin'w
Q7200 X77 NI, NPINT X, TIND XML-N - e
XML Nowa 011N 01NN 7¢ (N12n) NNID NTAN7 WpwnDn [JN XIN XSD-N - e
NN NN PIT271 XML-2 YT'0 21X17 D120 WINAINNIIODDL791 17N 'N72 |DINA Y TANT7 (NI XSD NIty e
. XML 7 ()JpN7 INDXNN)
.OmMNDND 0PIN 7Y 2'N71 1 TAaN71 DMDN XML NNP7 117 IWOND NIN- e

XSD XSD-7 nanaIT

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"> <« NIxp11on 72 NX 0'720 1ININ |NJD
<xs:element name="University">
<xs:complexType>
<XS:sequence>
<xs:element name="Student" minOccurs="0" maxOccurs="unbounded">
<xs:complexType>
<Xs:sequence>
<xs:element name="FirstName" type="xs:string" />
<xs:element name="LastName" type="xs:string" />
<xs:element name="age" type="xs:int" /> <« DDI9'D X702 0DIN
<xs:element name="Address"> « DITIDDN 1N NXDIN 2DUN-AID
<xs:complexType>
<Xs:sequence>
<xs:element name="Street" type="xs:string" />
<xs:element name="City" type="xs:string" />
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="degree" type="xs:string"/>
</xs:complexType>
</xs:element>
</Xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
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XSD-1 0'DI9'D NDYD

sequence VOIN NINDY7 U IWND 0'YOIN NNTDA D'DINTN-NN 7Y 0'ODI1 D'YOIN NIX! IWONNDN DINTN
.0NIN1 'DI9 NWIINA IN ,group, choice, sequence, complexType 1 7210 NIMY7 712! TN
NN YIDY NIXTITY7Y NP NIDIAYT 1NN 1DIVYN NIX IWOND squence N

72 IX. D7 19DN '97 NIYOIN NiNJ) unbounded IX 'aI'N 07V 19DD =max0Occurs o

(hopn

1I'N 07 19DN=minOccurs e

1M w1901 1X) X7 DX DN7Y 1210719 TN VN
J2I'N 07w 19Dn7 macOccurs NTAN T 7V XY (XML 0 DX P12 VI 77T13) 'DDD 11VD
JIYOIN 7¥ N0 NN 112V unbound :NTANA WIN'Y T 7V XN AN'WAN

attributes 112y
<xs:attribute name="xxx" type="yyy"/>

string IN int 102 121D DIOD 73 NIN'7 712! type TWND

17w 7TNNN N2 N XML 2 voinT ann X7 attribute n

.use ["'oONNN NN D'9'DIN ,attribute 7w wIN'w 1"N7 D'XIN DX
<xs:attribute name="ID" type="xs:string" use="required"/>

DMIVP'TINX
XML N nDn 102 NTID! DIDINTNAY DX 1IN TXD D1INDN DNIDFITIN

:(D'LINTNN NN D1OPIVA 0N) 1TD NDbND

*) 37DN MWD X7,T272 NN DYO VioIn7 v 0770 70 - all .1
VI9IN7 7121 NN 1NN TNX T77' 71 - choice .2
2121 0N 127D 197 ,V'oIn7 0N 0'77'0 70 - sequence .3
A(DINTNT |MOND) NINI 'INDN
*) 1272 Drarn Moo 720 ,1 NN 7TRDN NN ,DINTNYT N70MIDN D'IDYON NIND - minOccurs .4
,( 7171 DM 090N 730 ,1 XN 7T NN, DINTNT N1701Dnn 0'DYON NIND - maxOccurs .5
™ "unbounded" 21N21 1AW qIDINY7 T2A7D
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nimnnn n72an

<xs:simpleType name="NonEmptyString">
<xs:restriction base="xs:string">
<xs:minLength value="1" />
<xs:pattern value=".*[~\s].*" />
</xs:restriction>
</xs:simpleType>

W7 WOIXDY DNIN 7Y U1THN QINXD NN TN pattern-1 NWNNWN NNAITA
.D'NIN N2 XY NTIND 72 1TWON 0T NN
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0111 'TDN 111y JSON-1 vID'Y

NP7 7P ,NOWA 170N 13'NY ,LDPL DDIAN ,01IN1 NO7NN PO NI JSON - JavaScript Object Notation
112071 DTN 127 N2ND7I
:00ID W X7 7101 JSON

.V /DY NIIT NI INDON 78 1 TIDN N7 QDIN NIN DPMIN

"Class":{ "name":"Peter", "age":20, "score": 70.05}

02N IX null ,0N1712,0M9D0 ,NITIND N7 0712 0'2VN .07 01NN DON 7Y 1TIDN X1 NI VD
.D'DPMINI D'oDI

{

"arr" : ["black", "red", Green"]

}
{

"collection" : [
"one" : 100},
{"two" : 200},
{"three" : 300}

1
}
JSON-2 nIMp'y NIip7nn

java.io.Reader IX String 7270 'X12n ,JSON NnTnnn NiNi7 vl | JSONParser

.(NNon,1v) NIDNNNI HashMap-n neit | JSSONObject

ODIN MaX"PI ArrayList-n nwA | JSONArray

.Java 7w DwpnINa JSON nitnn Nann7 Tvia | JSONValue
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JSON Y217 (write) n2'D

public class JSONWriteExample {
public static void main(String[] args) throws FileNotFoundException {

// creating JSONObject
JSONObject jo = new JSONObject();
// putting data to JSONObject
jo.put("firstName", "John");
jo.put("lastName", "Smith");
jo.put("age", 25);

// for address data, first create LinkedHashMap
Map m = new LinkedHashMap(4);
m.put("streetAddress"”, "21 2nd Street");
m.put("city", "New York");

m.put("state", "NY");

m.put("postalCode", 10021);

// putting address to JSONObject
jo.put("address", m);

// for phone numbers, first create JSONArray
JSONArray ja = new JSONArray();

m = new LinkedHashMap(2);

m.put("type", "home");

m.put("number", "212 555-1234");

// adding map to list

ja.add(m);

m = new LinkedHashMap(2);
m.put("type", "fax");
m.put("number", "212 555-1234");

// adding map to list

ja.add(m);

// putting phoneNumbers to JSONObject
jo.put("phoneNumbers", ja);

// writing JSON to file:"JSONExample.json" in cwd
PrintWriter pw = new PrintWriter("JSONExample.json");
pw.write(jo.toJSONString());

pw.flush();
pw.close();
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JAVA JSON Y210 (read) NN

public class JSONReadExample {
public static void main(String[] args) throws Exception {
// parsing file "JSONExample.json"
Object obj = new JSONParser().parse(new FileReader("JSONExample.json"));

// typecasting obj to JSONObject
JSONObject jo = (JSONObject) obj;

// getting firstName and lastName
String firstName = (String) jo.get("firstName");
String lastName = (String) jo.get("lastName");

System.out.println(firstName);
System.out.println(lastName);

// getting age
long age = (long) jo.get("age");
System.out.println(age);

// getting address
Map address = ((Map)jo.get("address"));

// iterating address Map
Iterator<Map.Entry> itrl = address.entrySet().iterator();
while (itrl.hasNext()) {
Map.Entry pair = itrl.next();
System.out.println(pair.getKey() +

n o, on

+ pair.getValue());

// getting phoneNumbers

JSONArray ja = (JSONArray) jo.get("phoneNumbers");
// iterating phoneNumbers

Iterator itr2 = ja.iterator();

while (itr2.hasNext()) {
itrl = ((Map) itr2.next()).entrySet().iterator();
while (itrl.hasNext()) {
Map.Entry pair = itrl.next();
System.out.println(pair.getKey() +

+ pair.getvalue());
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NoSQL NniDIyNa 01N 10N 710

11202 7TIND 13'XY YTIN7 Nl [IDNX |1INNO 0N 1WA ,011N1'D'DA 7w N'DN R TN NLP Xin NoSQL
.(0"72rX71 X7 DN INI72) 0D 01102 'D'DAA Y191 IWN DN INTAD

NNMNY NI71vo w1 NoSQL-1 NI NNy NI7IVO 2R |271,0MDN' 01101 'D'DA NIDIVDN MY VTN N1AN
.DN' D1INI D'D2 NI

JIDNNT NIDYNA DI Big Data N1Dayna NIk 0XI91 091N NoSQL 21Dn 013101 'D'Da

.SQL NIN7'NYN NOWA Nd'N |P7N7Y ¥ Tn7 173 ,"Not Only SQL" DN'Y7 NINIPFA 17N NIDVD

IACID-n 72 NN N'DAN N7 DX NIN

NoSQL 7w nimMiavyp

INDN™ NAPAN YT 7w 10110 N1An DY NNON TNXNN 011N1D'D] | Document Databases
170N IN,7IYN-NNON ,1IV-NNON 7¥ DMADTIN DM TNX 7'20'7 712! 10DN
.JPDN-NNON

MongoDB :nnaIT

.0"N12N DYPININYAT7 PN YT'D NP7 Uown Graph Stores
Neo4J, HyperGraphDB :nnaIT

. 7272 71Y-NN9N ' THXA JNINN,INNIDIYO 011N D'DA7 WNWn Key-Value Stores

Integer, |123) 0'27V7 (TYPE) 21D 1" Tan"7 DWOND Key-Value Stores 'D'DAD 77N
.(String

Voldemort ,Riak ,Redis :nnaIT

7V NIN7INYT7 27'v2 D'WDWD 12,(NNIY DIPN2) NITINY 'DDIAN DINID'D] | Wide-Column Stores
N2 017172 Y10 1DVD
HBase ,Cassandra :nnilT

BASE nxX w' ACID DIppn2

.(D11N1 TIAN 7V NN 120D 011N 7190V 112330 0N7 YY) DTN 210 0NINT 011NN - Basically Available
.(D'7V19 " Ty DY DDINIY [1DD) DIIDTY X77 DA NIRRT MWY 1X0DN - soft State

.(NMjpy nwan7 *12 117w 0NIY/017190wn 721 PTIV! 1'WN) 01NN 7Y NNpY - Eventual consistency
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CAP-n NMIN'N

:NININ NIM2WA WITY A0 DTRD N N1INT 12 ODN NITIAN 2IWNND NN DN N7

.Y 721 D1ININ 7@ NNT NAIXN NN NDIVNA DNNXN 727 ,ACID -2 C -7 NnITa :Ninpy - Consistency
(NI M2TYN WN XPITINT) N2NT7 N2ITNWP2R 70 :NIT - Availability

JN2YDN NNX |2 MY NIV NIYNIND DX NINPD NN NDVNN :Partition tolerance

Visual Guide to NoSQL Systems

v-Va
Data Models | Key-Value
Column-Oriented/Tabular
Document-Oriented

CA AP
Dynamo Cassandra
Greenplu Voldemort SimpleDB
Vertica Tokyo Cabinet CouchDB
KAI Riak

Pick Two

|-

CP Partition Tolerance:
The system works
BigTable ~ MongoDB  Berkeley DB well despite physical
of the data Hypertable Terrastore MemcacheDB network partitions
Hbase Scalaris Redis
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Redis 0"1111n D'D2

.NIN9 TIj DDIANI ,(In-Memory) |112'72 7V190 NoSQL 21DD 011N D'DA NIN Redis

NN [9INA NIVXIANA NITIPONI DRININ N2 78 NXTNDIDOIN NIYXHNNI NIADIIN NIYA [INNO TWOND Redis
JNowodl

2D |9IN2 011N NO17W TWONDN Key-Value Store 10171 "NINNON" D'DA 7V 01NN NO'7Y 7V DDIAN Redis
.(Big data) 0"j7ay Y10 MAND 1NN NI

/https://try.redis.io :D'T1 79 71007 71070

nrop'oa niTpo

SET hello "world"

"world" 127 2'Thn

GET hello

(null IN172) nil 7 'TNN

GET "world"

"Yossi" 117 1'TN

SET namel Yossi
GET namel

(@$*?4, : 1nd 7210 21N27 TWON ,NNONI 01IN'D7 NIYHYD |'NX) DOMIPDN 72 NN 117 1'TNN

SET user:1001 "<user><first_name>Joel</first_name> <last_name>Cohen</last_name></user>"
GET user:1001

|'IX® NN9NA 1V NN 117 pnpn

DEL user:1001
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0"19DD 112V NITIPO

int 711 6 '’ NI 017D bottles+1 NN 7'Ta' INCR-n

SET bottles 5
INCR bottles

bottles = 3 n'n* NIn IN17D -3 DV bottles NN N'N9* INCRBY-n

INCRBY bottles -3

. bottles 717v7 3 9'DIn (INCRBY bottles 3) 7wn'7 1-n 101 N2 q'DIN7 DX TWON

nn'vaiay niTpo

(1nwY72 DIj'n3 571 19DN7 NIA'WN |'N) NINIINA DANDY DDA AN AR'WI7 'H'D 117 DD

RPUSH user:571:items "chair"
RPUSH user:571:items "table"
RPUSH user:571:items "water"

nN'wI7 7NDYDN DD

LPUSH user:571:items "cup"

(0-n 7N Redis-2 D™M9ID 11NIN) 2 TV 1-D 7N 0'DIVA 70 NN q17WN

LRANGE user:571:items 1 2

727
1) "chair"
2) "table"

(AnXxn v TV I0I72) -1 TV 0-D 7NN DDA 70 NN q17WN

LRANGE user:571:items 0 -1

727
1) "cup"
2) "chair"
3) "table"

4) "water"
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NNN DDA 'N'D AN'PI7 01DV ANd D'DN

RPUSH user:573:items "bed" "chair" "table" "can"

Hashes 111y niTipo

(771 NN9N) 7w 1TDN '97 NDN7 D'TNX 2 D'IDD

HSET user:302 first_name "Tamar"
HSET user:302 last_name "Cohen"

"Tamar" NN 971V

HGET user:302 first_name

degree JIND 3 NN 971V TNI NN D'THX NND D'1OND

HMSET user:302 degree 3 gender "female"
HGET user:302 degree

(77v IN NN9ND7 WP 171) NONI 0INIA 7D NN XD

HGETALL user:302

727

1) "first_name"

2) "Tamar"
3) "last_name"

4) "Cohen"

5) "degree"

6) "3"
7) "gender"
8) "female"
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NN'IDN NN 97 NINNOD N71P

:0'NX2n 021N1n 1Y

SET user:1000 "Adam"

SET user:1001 “Tammy"

SET user:1002 "EVE"

SET user:1010 "APPLE"

RPUSH user:1003:items "chair"

:INQN NIXA VXA X717 10D DN7 NINNODN 7V 11AV7 11D

KEYS user:100°?

721
1) "user:1000"
2) "user:1e01"
3) "user:1002"

12 NINNONN 72 NN 7177 DI WWON

KEYS user:*
720
1) "user:1000"
2) "user:1010"
3) "user:1003:items"
4) "user:1ee1"
5) "user:1002"
Set 7v niMjpo
e SADD xy (add itemy to set x)
e SREMXxy (remove itemy from set x)
e SISMEMBERX Yy (isy a member of x)
e SUNIOUN x g (returns the union of sets x and q)
ATIDD Set 7V NITIPO

e ZADD xvaly (add item y with score value to sorted set x)
® ZRANGE x y z (return z items from x, starting at y)
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Expire-1 wID'W

VN 219 9102w NMwA Nt NvTan EXPIRE NiTipon

user:302 NN9N1 Vi 112V NISPN NI"Y 100 1' T

EXPIRE user:302 100

Redis (TTL = Time To Live) NTN NN9N 71V QP1N 112V NNNIY NIMYN 19DD NN int-2 17 vne

TTL user:302

.ODXY DIININ 7V 7XWN7 1N X7 Redis-1 - nN2IwN A TIP)
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Cassandra 0"1011n D'D]

N0 NIN QIND7 AWRD 00 VT'D NP7 127 21wN 01 1WwND Cassandra-1 wnnwin'7 XM
,712D"9 N12N2 11PN 2121 NINO T2 NoSQL A1IDN 111an 011N D'DA NN (Cassandra :N'711X1) N1 TIDg
J'XNON 221NN TDIN NNADNA TN NNI9NI 2010 NIWA N'WOIN NIDIND TINT KX
7VYnY NO11 011N 7Y TIND N7ITA NINJ2A 719107 TVIMN ,Big Data-n 071V NIN DININ TDND 7W NN win'win
.0NIYI DY NNERDETIND DD NYAN 1AXP2,N1-0D NIND
Wide-Column-Store 0172 NNON 197 71V WIOIN 7Y NI DIYO JUND NPODD NN
https://www.datastax.com/try-it-out :712307 N TIDPF 7 |"72IN 72107D
NN7'NY NOW NN SQL-N N1iwa Cassandra Query Language - CQL-N

JOIN-QWID'W NTT e

JUN7XY-NNAVINDW N77 e

MNTIDP 7V nnpdN
ATIAD [DINA NIDIPN NNJ2 VTN NN 117 NNY - (7190W) replication |10 W' NNTIDP7 @
JINTDOW Big Data NDwn1 N2 wnNWn'7 Y7nin X7 TINDI allow NWPA 1MIX0D NNOND 107 N7w 19N
.NT N7 2N N7 07202 NNIPN IN 271 Schema |'’N N T1DpY7
JIN720N 7V 7190V 701 NnT N N7 VTN N7 7101 |10 |12
SNIR-7 0w WK cluster-1 node-n NN 1TAN partition key-n
.node X171 cluster-21 Nwn

nI'X'71 011N TON 71N ANTIDP
JMAVIDY e
.(]N2'T2 IbN1) NINOY NN 21NJ1 17Y TDNAY NX11 I'X71]
JNIND DININ NN QI7W7 NIp 7V IN1MaIN27 9'Tva n11abga
NN7'9) e
.7'721 0101 7w NI7'0D NX11 N7 21X712
AN NN DNIN 17W7 YT 01NN NN DY792¥0 N0 1ININ D1 TIDPA

Partition key
NN DTIDYD NI 71727710 @
WONT7 2N VTN NTIDPY 72w partition key-n 72 NN MX7N2INwIoN1 e

Clustering key
primary key-1 partition-n MNXYINY D7D e
"MIA" YyTDNUTD7DNINN. @
N7WATDANINATDA 7Y 7TNDN NI @
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KeySpace

.top level space-n DXV2 NXIN
.0'NYNN 19001 (replication) 7190wn NMIDIDDN NN 01 1'TANT7 1ILXI KeySpace-n NN VT IWND
TNN TN DY,'NIXY 19DND DPNIY X SimpleStrategy-n - o
.0'T2IN 19DN DAIN 70D 12 INNI NIXY 190N 0pNyn X' NetworkTopologyStrategy-n -
.TDDN 7w 0'7190WN 19DN DXV NN replication_factor-n e

Cassandra D'2101 ToD N'X!

CREATE KEYSPACE university
WITH REPLICATION = {'class':'SimpleStrategy', 'replication_factor':2};

2"V N7200 NV VTN 7U TN AN ITINT W 27,70 NN7INWA VTIDN NN "7 |ININ7 - e
WITH CLUSTERING ORDER BY (col ASC|DESC)

Cassandra students N72V NY?

USE university;
CREATE TABLE students (id INT PRIMARY KEY, firstName VARCHAR, lastName VARCHAR, age
INT);

lkey-n NN VTAIN72WN @
79 N NN TN DDMIX N7 11NIN VARCHAR-N 112y SQL-nmiw e

Cassandra students N'72D7 01101 ND1DN

INSERT INTO students (id, firstName, lastName, age)
VALUES (111, 'Chaya', 'Glass', 21);

INSERT INTO students (id, firstName)
VALUES (222, 'Only First');

U7 TNNY-AAWNNYN7NaIn e

Cassandra VT'D N9'7v

SELECT * FROM students;

079

id | age | firstname | lastname
————— T
111 | 21 | Chaya | Glass
222 | null | Only First | null
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Cassandra WHERE-1 VID'W

SELECT * FROM students
WHERE id=111;

7272
id | age | firstname | lastname
————— s et e P
111 | 21 | Chaya | Glass

Cassandra :NNAN N1IX2 WHERE-1 wID'W VX121 ON 72N

SELECT * FROM students
WHERE lastname=’Glass’;

.SQL D2 011N N1IDND N7 MTIDPY D NNIY 7171 @
Iprimary key N7 id-n NN 11TaN 17200 NTaNAY 17 0'W1 - ?id-n DY N7 TAYNTAN7 TN @
(NIINCTIND N71VON 1D Y70ID N7 72K) NN'7'Kwn q1D1 Allow Filtering win'wa NT NN qIpV7 1WWON @

Cassandra NoDII NNV

SELECT * FROM students
WHERE id>100;

.partition key-n 7V NXIIWN NI7IV0 VX217 WON N @

111 T1D71 |1DIn wI9'Nn Nb'Y
2AIP 7¥ path w19'ND wI9N 7V 2IWN7 N1 @
WION 7Y IR AN O NTANNAY e
Table T with Primary keys: x as the partition key and y, z as clustering keys

NIPPANINTNY e
MWD N7 3TDN NPN AN7'NYN DN, INNKN 27R2 71 00 NIDIEAXIZA NI7IVOY NINI'YIn o
SELECT * FROM T WHERE Xx=5;
SELECT * FROM T WHERE x=5 AND y<6 AND y>0;
SELECT * FROM T WHERE x=2 AND z<4 AND y=3;

NIPPANTNINTNY o

JPNVIONATD W NNDIW X7 ©
SELECT * FROM T WHERE y = 5;
SELECT * FROM T WHERE X = 5 AND z = 7;
SELECT * FROM T WHERE X = 5 AND y < 3 AND z > ©;
SELECT * FROM T WHERE X = 5 AND z = 4 AND y > ©;
SELECT * FROM T WHERE x < 10;
SELECT * FROM T WHERE y = 2 AND z < 8;
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MongoDB D"1N1n D'D]

D"N'72D 02IN1'D'DA7 T2 (Document-Oriented Database) 70DN 7& N1AN 7V |yW1 DININ DD @

MongoDB

.NoSQL-n 071yn NX71919 DN DIININD'DANIN @

JSON 7w wIn'D 7U0 T2V DDNDDN NN e

17001011 NI NN7NY N TY 'WI9IN1 ININ MongoDB e

ITH7V NNTAIDN JavaScript NI'X{7119 D) 717371 D1DNDD 70 DNOIXOD NITY 1TNNT7 NI7ID' NINTINY - @
Unnwnn

JIN2 7722 NINXIN 7V NAPN DATO VYTRNT7 NINZ'NY Y TAN7 03 [N e

JNYIPN NINTAD 7VD Ta1Vn mySQL 10D

https://www.mplay.run/mongodb-online-terminal :2210 7& M71IN 72070 @

11'X71 0111 TDND MongoDB

Database Database
Table Collection
Row Document
Column Field
Table Join Embedded Documents
Primary Key Primary Key - _id NNon 'ONIDINX |9IN2 D720

MongoDB

N7 WTN X' D" X7 ON) "7 w7 nX11Y mydb-n 7V V1AXn7 TVI] use-1 wIN'Wi
i y

USE University

VAN ININD D'PDIY NN 12Y 01N1 TDRN 7V VX7 nTvan nimy n7n XNindb n'7on e

MongoDB

np'nn

db.dropDatabase()

MongoDB

students W2 AWTN n720 NX!

db.createCollection("students", { capped
autoIndexID : true } )

: true, size :

6142800, max : 10000,
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.N72D 102 DXV2 XN collection n7'Nin MongoDB-2

[&1 120 102N ,'ORIDIN [DIND TN ,DIN NA 'K 120W 17207 D'WTN DRINI 0'D1D) DXNY TN capped-n
WTN7 DIPN 191 JNn' n71021

.D'N22 TN size-n

.(D'LITILDN 19DN) N72D7 D1IINT7 IWONY NINIYIN 19DND NIN Max-i

JDNIDIN |DIND NNIRN 727 _id 1XI' autolndexID-n

MongoDB JSON 7w bnI192 N'72D7 NNIYI ND1ON

db.students.insert({"FirstName": "Chaya",
"LastName": "Glass",
"id": "111",
"age": "21",
"Address": {
"Street": "Hatamr 5",
"City": "Ariel",
"Zip": "40792"}
)

MongoDB NN 7v AD'w1 1102 NID1J] DNWI NNN NN NINIYI NN 02 D'DA7 N1

db.students.insert([{"FirstName": "Tom", "LastName": "Glow", "Address": {"Street":
"Mishmar 5","City": "Ariel"}}, {"FirstName": "Tal", "LastName": "Negev", "Address":

{"Street": "Yarkon 26","City": "Jerusalem"}}])

72

MongoDB 0'21vin 72 N'72p
db.students.find()
{ "_id" : ObjectId("589afa8c44a5653a862dd692"), "FirstName" : "Chaya", "LastName
"Glass", "id" : "111", "age" : "21", "Address" : { "Street" : "Hatamr 5", "City"
"Ariel", "zip" : "40792" } }
{ "_id" : ObjectId("589afa9244a5653a862dd693"), "FirstName" : "Tom", "LastName":
"Glow", "Address" : { "Street" : "Mishmar 5", "City" : "Ariel" } }
{ "_id" : ObjectId("589afa9244a5653a862dd694"), "FirstName" : "Tal", "LastName":
"Negev", "Address" : { "Street" : "Yarkon 26", "City" : "Jerusalem" } }

MongoDB INI' NP1 N9 |DINA DDYA 72 N'72P

db.students.find().pretty()
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MongoDB D'IDD 1V NN'XD

db.students.find({“FirstName”: “Tal”})

27272
{ "_id" : ObjectId("589afa9244a5653a862dd694"), "FirstName" : "Tal",
"LastName": "Negev", "Address" : { "Street" : "Yarkon 26", "City" : "Jerusalem" } }

MongoDB 17 712 27 KN'XD

db.students.find({“Address.City”: “Ariel”})

727
{ "_id" : ObjectId("589afa8c44a5653a862dd692"), "FirstName" : "Chaya", "LastName" :
"Glass", "id" : "111", "age" : "21", "Address" : { "Street" : "Hatamr 5", "City" :
"Ariel", "zip" : "40792" } }
{ "_id" : ObjectId("589afa9244a5653a862dd693"), "FirstName" : "Tom", "LastName":
"Glow", "Address" : { "Street" : "Mishmar 5", "City" : "Ariel" } }
Operation Syntax Example RDBMS
Equivalent
Equality {<key>: db.mycol.find({"by":"tutorials where by =
<value>} point"}).pretty() ‘tutorials
point’
Less Than {<key>: db.mycol.find({"likes": where likes <
{$lt:<value>}} {$It:50} }).pretty() 50
Less Than {<key>:{slte: db.mycol.find({"likes": where likes
Equals <value>1}} {$lte:50} }).pretty() <= 50
Greater Than  {<key>: db.mycol.find({"likes": where likes >
{$gt:<value>}} {s$gt:50}}).pretty() 50
Greater Than  {<key>:{$gte: db.mycol.find({"likes": where likes
Equals <value>}} {$gte:50} }).pretty() >= 50
Not Equals {<key>: db.mycol.find({"likes": where likes !=

{$ne:<value>}} {%$ne:50}}).pretty() 50
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MongoDB and-Q vID'w

db.students.find( { $and: [{"FirstName": "Tal"},{"LastName":"Negev"}] } )

."DAI"-2 79D NN N2 P'DO 701,700 197 yan and-n ,NI7) e
71
{ "_id" : ObjectId("589afa9244a5653a862dd694"), "FirstName" : "Tal", "LastName":
"Negev", "Address" : { "Street" : "Yarkon 26", "City" : "Jerusalem" } }

MongoDB or-l1vin'v

db.students.find ({"FirstName":"Tom", $or:[{"LastName":"Negev"},{"LastName":"Glow"}]1})

JINT-D TN DRI INA P'DO,0TIPNA NI NDIWNININD - @

MongoDB 0"9'X9D NITY N1'N1

db.students.find({"FirstName":"Tim"},{"FirstName":true})

71
{ "_id" : ObjectId("589afa9244a5653a862dd693"), "FirstName" : "Tim" }

MongoDB D79 id-n NN 7277 V72 ,0'9'XOD NITY N1'NA

db.students.find({"FirstName":"Tim"},{"FirstName":true, _id:false})

‘72
{"FirstName" : "Tim" }

MongoDB SELECT FirstName FROM students :"1I'X'771 n'7'2p0W nN7'NY

db.students.find({} , {"FirstName":true, _id:false} )

71
{ "FirstName" : "Chaya" }
{ "FirstName" : "Tim" }
{ "FirstName" : "Tal" }
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MongoDB P yXann 7 DTV
db.students.update({"FirstName":"Tom"}, {"FirstName" : "Tim", "LastName": "Glow",
"Address" : { "Street" : "Mishmar 5", "City" : "Ariel" }})

TN O NIWN 7722 N0IWAN 70 NN Q7NN Tom OUN Y pon mim - e

MongoDB NN DTV

db.students.update({"FirstName":"Tom"}, {$set:{"FirstName":"Tim"}},{multi:true})

JIWT7 XN XY NITYNINY NN MY N7 set-avinown e
MO NINY NAWNIN NI NN P71 2TV DAINN multi-Q WnNwaN7 DN e

MongoDB

db.COLLECTION_NAME.remove (DELETION_CRITERIA,1)

.071D NN IN D'NXIDY [IWXIN NN P PIN0N7 DNNANZIIMINYND NINL-N e
?PINN7 DX 1ININ DXV N0 XIn DELETION_CRITERIA-N e

MongoDB 119'7¥7 D1DNDDN 19DD NN N'7220 limit N'X{119n

db.COLLECTION_NAME.find().1limit(NUMBER)

MongoDB INW'72 19DN1 JNDD 7Y NA7TO skip N'X{7119n

db.COLLECTION_NAME.find().skip(NUMBER)

MongoDB 0'IDN 17D '97 NO7IV sort N'X{7119n

db.COLLECTION_NAME.find().sort({KEY_NAME:1})

.DESCNT-11ASCNT1WND o
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Aggregation NI'XjJ119

Expression Description Example
Sums up the defined value from all db.mycol.aggregate([{Sgroup : {_id :
Ssum documents in the collection. "Sby_user", num_tutorial : {Ssum:
"Slikes"}}11)
Calculates the average of all given db.mycol.aggregate([{Sgroup : {_id :
Savg values from all documents in the "Sby_user", num_tutorial : {Savg:
collection. "Slikes"}}])
Gets the minimum of the db.mycol.aggregate([{Sgroup : {_id :
Smin corresponding values from all "Sby_user", num_tutorial : {Smin :
documents in the collection. "Slikes"1})
Gets the maximum of the db.mycol.aggregate([{Sgroup : {_id :
Smax corresponding values from all "Sby_user", num_tutorial : {Smax :
documents in the collection. "Slikes"1})
S Inserts the value to an array in the db.mycol.aggregate([{Sgroup : {_id :
pus
resulting document. "Sby_user", url: {Spush: "Surl"}}}])
Inserts the value to an array in the db.mycol.aggregate([{Sgroup : {_id :
SaddToSet resulting document but does not create | "Sby_user", url: {SaddToSet:
duplicates. "Surl"H}H)
Gets the first document from the source | db.mycol.aggregate([{Sgroup : {_id :
documents according to the grouping. | "Sby_user", first_url: {$first:
Sfirst Typically this makes only sense "Surl"H}H)
together with some previously applied
“Ssort”-stage.
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Gets the last document from the source

documents according to the grouping.

db.mycol.aggregate([{Sgroup : {_id :
"Sby_user", last_url: {Slast : "Surl"}}])

$last Typically this makes only sense
together with some previously applied

“Ssort”-stage.

Map-Reduce
Y7000 NN MDD VTN NN P7N0 - Mapper o
.DN'7Y TIAY7 011N 17217 workers-n 70w NTID - Shuffle o
J1oIbn NIwNN N727 worker-n NIPAY YT'0DN TIAY - Reduce

MongoDB map reduce N"1aN7 nnAIT

db.collection_name.mapReduce(
{ mapper,
reducer,
{
out : “out_name” ,
finalize: finalizeFunction

}
}
)s

db.collection_name.find(out_name);

Collection

db.orders.mapReduce(

map ——» function() { emit( this.cust_id, this.amount ); 3},
reduce —»  function(key, values) { return Array.sum( values ) 7},
query ——» query: { status: "A" 3},
output —» out: "order_totals”
; ¥
{
cust_id: "A123",
amount: 508,
status: "A" .
3 €
cust_id: "A123",
amount: 50@,
{ status: "A"
cust_id: "A123", 3
amount: 250, F— -id: "A123",
status: "A" . { IA123%: [ see, 250 ]}mb . value: 750
¥ . cust_id: "A123",
— amount: 25@, —.-
( query status: "A" map
cust_id: "B212", 3 ¢
amount: 200, { BB 200} —
status: "A" value: 200
1 i
amount: 200,
{ status: "A" order_totals
cust_id: "A123", 3
amount: 389,
status: "D"
i
orders

N AT



01NN || 75

nnaT
:N2n N1Ann 1Y
e Students:
o gender
o age
o name
o grades
m subject
m grade

:map reduce ND'WA NN NN7'NYN NN NN
db.students.aggregate([{$group:{_id:"$gender", count:{$sum:1 }}}])

MongoDB map reduce NL'YI NNAITN YIND'D

mapper = function () {
emit(this.gender, 1);
}s

reducer = function(gender, count) {
return Array.sum(count);

s
db.sourceData.mapReduce (
mapper,
reducer,
{
out : "examplel results"
¥

)s

db.examplel results.find()
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Neo4j 011110 D'D]

Graph Store - 911 7¥ N12N 7V NDDIANN DNIN 7101 NDIVD

. NINYPIDTIPTIP ,DLINTN WD 10710

@ ﬂ e OLl_J .00 DMYPININYAT7 WYPIN VTD NIDYT7 Wown
10T TV 02N 7Y 0NAaN1 TIPTIP 7w 02N NIXN'7 TIWOND

qY'PA |9 TOTA NINTINY NXINT N7IDAIFI Q1P 12DN [IDID

nex7 Neodj

Table Graph
Row Node
Column and Data Property and its values
Constraint Relationship
Join Traversal

CQL - Cypher Query Language NIN7'NWin NOY
.Neo4j'7v 011N 'D'DA7 NINT'NYN NOY @
m7pTnow i e
NOPIDIO ANNN e
J1207UD NIN'XYA woNwn7 Y720 01NN 12 00NN X TANTNIXY7 'TD NUDWD novwn - e

nTIPo vID'w

CREATE NIRANIODNY,DNNY X
MATCH NNIDNI DN, DNNXN 7Y YT 971V
RETURN NN7'NUN NNXIN NN TND
WHERE 72pNnY VTN NX "0797" 173 D'NIN JODD
DELETE D'DNY DYNNX PNIN
REMOVE 0'DNY DNNX 7W NN PRID
ORDER BY 72PNNY YTINN NN TDD
SET [2TYN IN Q'DID
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D'N"PIN NINYPNI D'TIPTIPN ‘72 NP'nD

MATCH (n) OPTIONAL MATCH (n)-[r]-() DELETE n,r

:NNOWN AINNNDN UTN 91202120 11X 1IN
nIPI72Mm:mIn o
MINIANG:OT7 m
JUIOLIDPLJIDNT TDND NN @

Neo4j (DM2INn X7) D'NDY NYe
Create .
(Michal:Person {name:'Michal', age: 36,gender:"female"}), o

(Fishy:Pet {name:'Fishy', age:

(Koby:Person {name:'Koby', age:
(Yoav:Person {name:'Yoav', age:
(Tuti:Person {name:'Tuti', age:
(Lassy:Pet {name:'Lassy', age: 2,gender:"female" ,type: "dog"}), Fishy
(Caty:Pet {name:'Caty', age: 4,gender:"male", type: "cat"}),

6,gender:"male", type: "fish"}) .

39,gender:"male"}),
10, gender:"male"}), o
4,gender:"female"}),

Neo4j

Create
(Koby)-[:married]->(Michal),
(Michal)-[:married]->(Koby),
(Yoav)-[:son]->(Michal),
(Tuti)-[:son]->(Michal),
(Yoav)-[:son]->(Koby),
(Tuti)-[:son]->(Koby),
(Yoav)-[:owner]->(Lassy),
(Yoav)-[:owner]->(Caty),
(Tuti)-[:owner]->(Fishy)

.DNpX 7w AR X7 [N NNN Create NTIP92

o'nnXan |'ao'on' nn'x:

Lassy dm——0Wng

Fishy Se————pvine;

.o'on' 7w R X7 [N NNN Create NTIP92
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0’21110 D'DAD YT'N D'ITNND Match nTIpon Nyl

MATCH (n:Person)
RETURN n

.Person 21DN DNY DNNXN 70 NN INTNNL,ANTANN7'NYD @

ON'7N DN'D 21D '97 D'TIPTIPN 72 NN 'TNn7 N1

MATCH (p:Person {gender:"male"})-[:owner]->(n)
RETURN n.name

71m

n.name

Caty
Caty
Lassy

Lassy

NP1 APAIT

MATCH (n:Person)
RETURN n.name

7271

n.name

Michal
Koby
Yoav

Tuti

NP1 NPAIT

Match (a{name:'Yoav'})-->(b:Pet) RETURN b.name

b.nams

Lassy

Caty

(0w DMwP PO X'71) DMwpa 70 NoY7w

MATCH (a {name:'Koby'})-[*]-(b) RETURN DISTINCT b
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Where-1 VIND'W

O'NDX 7W NIIDAN 197 0'YXAD XD ,1010 WHERE INIX

MATCH (p:Person)
WHERE p.gender = "male" AND p.age >= 18
RETURN p.name

0'NDX |'2 D"V 112V Where 7w 217'w1 nN'7'NY

MATCH (n)
WHERE (n)<-[:son]-({name: "Yoav"})
RETURN n

AwTn (WP) mx7 nye

Neo4;j Likes W1 NWTN N'X71 NiX!
MATCH (a:Person), (b:Pet)

WHERE a.name = 'Tuti' AND b.name = 'Lassy'
CREATE (a)-[ril1:likes]->(b)

nopn nnaIT

MATCH (a:Person), (b:Pet)
WHERE a.name = 'Tuti' AND b.name = 'GoldenFishy’
CREATE (a)-[ril:owner]->(b)
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TIPTIP 7V NN NP'ND NMYOND Remove-1 WID'Y

Remove-1 wIN'W7 nnAIT

MATCH (GoldenFishy:Pet {name: "GoldenFishy", age:0.5,gender:"male", type: "fish"})
REMOVE GoldenFishy.gender

Delete-a wID'VY

D'TIPTIPA 72 NP'ND

MATCH (n) detach
DELETE n

(17w DnwpN 73 '7712) 19'X9D TIPTIP 7V nP'nD

MATCH (GoldenFishy:Pet {name: "GoldenFishy", age:0.5,gender:"male", type: "fish"})
DETACH DELETE GoldenFishy

J17NIIND 179 DNYPN 701'01X0D TIPTIP N'nn nT DETACH 7w Nivpwnn - e

Generation
.DNYPINMY NN q'DINT AIWOXY 0172 ,DN! TIV q'DIN7 XN NIVRYNn
1DIXODN IT7 1NTANY DN 1270 NIVDWN NT7 |'X |27 generations DMXI' DXV 1ININ NINX71 DX Va2

|27 NAX "2 (TR UT) wTN DN NNY?

Create(Eliezer:Person {name:'Eliezer', age:82,gender:"male"})
MATCH (a:Person), (b:Person)

WHERE a.name = 'Eliezer' AND b.name = 'Koby'

CREATE (a)-[ril:father]->(b)

NM'DAAN NIPXPIID

Count NN7'NY1 NDNNN NYXIA DN NNIYN19DND DX 1NN
Max NINIYA 7Y QDIN |20 '70'DPNN 1V NN TND
Min NINIYAY 7Y QDIN |'AN '70'2'DN VN DX TND
Sum qQDINQ NINIYAN 72 |'2 NXNDIN 1Y 7¥ DI2D NN NN
Avg ODIN] NINIYAN 72 |'2 NXDIN 7Y 7W YXINDN NN 'TND
Collect 172102 DI7NA NNX NP NINXINN 72 NN TN
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With-a wvinw
DN"7V NIYY'7 AWON TN NINXINN DX DTN 1ININY XN 177D |9IN] 72X NINXINN 19D NN 7207 179N
DNIN DXNDY 197 NIX719I0D

nipwY 3-7 n'72an 0V T1I' 1TD2 NIDYA 72 n'wN

MATCH (n)

WITH n

ORDER BY n.name DESC LIMIT 3
RETURN collect(n.name)

collect(n.nams)

[Yoav, Tuti, Michal]

0'PN' '211VD

Neo4j (DM0W 7w DD N7X DDV P N7 I0I72) 2 1IN TV 7D 79 DN 70 NIDWA 70 AN TN

MATCH (a)-[:teaches*1..2]->(b:student {name:'Chaya Glass'})
RETURN a.name

[: relation *] LIWO IN[: relation * 5...] IN[: relation * 1..3]'2177"10 e
TN NN N7110 79 N TY DITNIVN 01973 11X'7 TWON Neodj-1 e

n'"72170n

O'DITIDD 2 |'2 NI 1XPn 717000 NN 'TND

MATCH p=shortestPath((sl:student {name:'Gadi Golan'})-[*]-(s2:student {name:'Tal

Negev'}))
RETURN p

P Y

[(8:student {age:24, degree:"1", id:333, name:"Gadi Golan"}), (6)-[8:in_class with]->(8), (6:student {age:21, degree:"1", id:111, name:"Chaya Glass"}),
(7)-[6:teaches]->(6), (T:student (age:28, degree:"3", 1d:222, name:"Tal Negev"})]
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ALL- 2 wID'w
N7 NN NITNIY QDIN NINXINN 72 1D NTI71NINXIN 7Y QDIN 7Y 112V1 TWND 12 UNAYNT7 NX1)

0'DIPN 72 NN D'TNI7Y D'DITIDDA 72 NN 'TND ALL-1 wIn'w

MATCH (c:course) WITH COLLECT(c) AS courses
MATCH (s:student) WHERE ALL (x IN courses WHERE (s)-[:studies]->(x))
RETURN s.name

MV N2T 727 10T DN N1ANT WINDIWI NN NAIXNT P N7 N7 710 collect-awiny o

OR-1AND-1 wID'W

MATCH (c)
WHERE c.salary > 1000 AND c.address = ‘Tel Aviv’ OR c.address = ‘Los Angeles’

AnAIT 720N

MATCH (a:Person{name: “Bob”})-[:watch]-(b:movie) WITH collect(b) as movies
MATCH (f:Person) WHERE ALL (x IN movies WHERE (f)-[:watch]-(x))
RETURN f.name

NI Q1AW 0'DIDN 72 NN INIY 212 7w 02NN 70 NN TND

WITH-2 wpnwn7 71X ,q011 MATCH-1 wpnwin'7 DIXINY DYO 7D

DN wpnwaw 13 (b 7wn7) WITH -0 197 Ny 0NAYDN AN NN T'DN D117 1Y ,WITH-2 0'wonwn OX
NN

|nan ‘7220
7¥ 012NN 7¥ 02NN 031 17¥ 02NN 7Y 02NN NN DALA'T 72 7w 02NN 70 NN DTN NA7'NY 121D
DIO NN 'DIDA 19X 17W DMANN

MATCH (a:Person)-[:friend*1..3]->(b:Person{name: 'Gal'})
MATCH (d:Movie {name:'Harry Potter'}) WHERE (a)-[:watch]->(d) WITH COLLECT(DISTINCT a) as fr
RETURN fr

,ADIO N DD NN INIY DNANN 7V 7INY'7 11X 72 INN,3 00T TY 727 DN 70 NN IINXD
02N 371 WHERE ALL '7V NIwY7 70 1NN a-2 D'WRNPD 11NN .WITH DRI 271 KN7INY TIV QX7 11X,107
(3NN TY 7279 012NN 72 QDIN NT INI7I) .a 7Y collect qDIN NIWYY7
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Elastic Search 0n11n1n p'D2]

Document Stores 21IDN WI19'N DDIAN 01N1 D'D]
I7¥ 0"1N21 D'DAA WI9'NA NIMPON NINXIN 7Y NIPDIANTI TIP'1 197 TaIY
JTINDVN WNOQ NIVIDIN NI NPDANTZIN NIXXINN IWND DNNN DIANIX 7210 7Y wIon7 nniT

p ...121 GET, POST PUT 102 HTTP-n NITIj79 '97 DDIAD

g ‘1' NoSQL N1 Daw |22
(B

Elastic Search

.(Nn1w1/L"119) Document INDN NODIN
PDD Q'DINYT T'D 0712 1INL(N72D) AID IX (011N TDD) DI TIN X7 X |'N

elasticsearch

curl -XPUT "http://localhost:9200/university/students/111" -d "{\"FirstName\":
\"Chaya\", \"LastName\": \"Glass\", \"age\": \"21\", \"Address\": { \"Street\":
\"Hatamr 5\", \"City\": \"Ariel\",\"Zip\": \"40792\"}}"

GET NIYVXNN2 TDDAD |IN1 ND'WD

elasticsearch nnaT

curl -XGET "http://localhost:9200/university/students/333"

{"_index":"university"," type":"students"," id":"333"," version":1,"found":true,
" source":{"FirstName": "Gadi", "LastName": "Golan", "age": "24"}}

.(GET-p n1iw21) 0" INDNN DX 91 TIAVN HEAD NTIjpon e
JDIN7AN PDDA NN NN DELETE NTIgon e

SELECT 0172 Search w19'na winw

elasticsearch nnaT

curl -XGET "http://localhost:9200/university/students/_search"

.ON7Y T30 NN XN QD121 D'DITIDDN NN ANXIN 7D 127 TN
JOIXOD NN YO NDNA N7Y 11N NIXXINN 72 12 iy TIP 7921 7211 T npna
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elasticsearch NI 19IXOD INWD 112V PI9'N'7 NODI nNAIT

curl -XGET "http://localhost:9200/university/students/_search? q=LastName:Negev"

0791727
{"took":21,"timed_out":false," shards":{"total":5,"successful":5,"failed":0},
"hits":{"total":1,"max_score":0.2876821,"hits":[{" index":"university"," type

:"students"," id":"222"," score":0.2876821," source":{"FirstName": "Tal",
"LastName": "Negev", "age": "28"}}]}}

bool query N1y DTPND wISN
TN NINXIN NI 7V 217'W2 IN NDIDNA NNIXA 1YI91M N1DNAY NX1IY NINXIN 1Y 12 WNNwnT7 nX1)

elasticsearch NI '9IXOD INYD 112V PI9'NT7 NODI1 nDAIT

curl -XGET "http://localhost:9200/university/students/_search" -d"
{ \Ilquer‘y\ll .

{ \"bool\" :
{ \"filter\" :
{ \"match\" :
{ \"Address.City\" : \"Ariel\" } },
\"filter\" :
{ \"range\" :
{ \nage\u :
{ \"1t\" : 30 }
Frrr
WIOIN NN7'NY X query-n ®
JUNXIND NN NIXD'7 DX 12 [9IND DIWO NN filter-n @
("NY72 070 7WN7 1D2) NXT YI9'NI NDNNN DTN VTN ' 1D TVII match-n - @
.30-D |LPY 7273 212V NNAITA 7WN7 10D NIMPON NINXIN NID WWONT7 TVl range-n o
lessthanmI7d lt-n o
nnyn

N NN |IXD DY D'PDNN NN NN Elasticsearch

(XN "must_not" -7 D2) 12X X X filter” DY NIN7'KWWI NINAT IN1IY 19D

XN 7y 0wiown 0N S'should™" must"1 02 0N Elasticsearch

."OR" NI "should" 17'X1,"AND" XIn "must" n12 n1pnal,"filter" N2 0a vioin7 071>t "should" -1 "must"
JUTINND DINNNT DY7'NNND 1ININWD MIVD N7 1910 |11
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nITnND 7y NIN7'NY
Smatch"1 Dipna" match_phrase "1 wnnNwin7 7211,1700 102N DX DX 1IN DX
TN "match_phrase” -1 "match" 21117 D2 0'712' 11NN

elasticsearch nLIYO NN7'NY7 nDAIT

—-curl -XGET "http://localhost:9200/university/students/_search?
g=description:\"works hard\""

elasticsearch NLIYO NN'7'NYT7 NDAIT

curl -XGET http://localhost:9200/university/students/_search -d "{ \"query\" : {
\"match\" : { \"description\" : \"doesn't show-up learns\" } 1}

TF-IDF-2 wID'W
.D = {dl, dz, d3,....} 0'21 0™MPON 0'DNDNI(Q) NN7'NY 117 w'w N

NN7'NWN 0D 7V 1770 D1DNDDN NN AT7 7211 TXD

12PN TIIX7 N2N APAITA 1Y)

NN7'NYN
Q: Who is the president of the united states?

:0DPDNN
dlz Donald Trump is United States’ president.
dZ: We are the most united out of all the people and of all the places.
d,: The United States of America is united again, who is more united than it?
d4: Who would like to take the box out of the kitchen?

NNDIN

QI 4
TF_IDF(d) = 27—|— 108(55 i)

0'7'NN 19DN '97 701N 7PDNA NVOIN NIININ NNSNDN N7 0'MYS NND 7W NLIYO N1'oD .NIIN NN'TN :TF
#kind.

.—m—L 173 ,70DN2
i

log(—l—lth—k) 0172 ,NINN V191N DN D'INDNN 19DN 77N 077100 DINDHA :N2190 DIPDD NN :IDF

D'>NDNN 72 19DN NT|D|-N
NN7'NWA D700 70 QDINAT|Q]-N
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'N211N NDNN ﬂTdi-ﬂ

NN NDDN INAN7'NYN N2 N7'DN Nik-Nl
|NN9N NINNY7 7201 2wn)
:NN2N N72DN IN7 IPDNA N7'D 72 7w DWWOINN 19DDI (7]2112) DNININ NN QIDN]

Who Is The President  Of United  States #words
d 1 0 1 0 1 0 1 1 6
d2 0 0 3 0 2 1 0 15
d3 1 2 1 0 1 3 1 14
d4 1 0 2 0 1 0 0 11
#Doc 2 2 3 1 3 3 2
u #kind |D| NN 2WN7 T2 INDN 72 112V 2IW'N N710 WX NDTIPN N7200 1971
tfidf(d) = L d| IOg(#D with k) DTIPN MXINY XNDIN 197 YXI YNNI NN NI DN
Doc Tf-1df score
d (1/6)*log(4/2)+(1/6)"log(4/1)+(1/6)"log(4/3)+(1/6)"log(4/2)=0.736
d2 (3/15)*log(4/3)+(2/15)*log(4/3)+(1/15)*log(4/3)=0.166
d3 (1/14)*log(4/2)+(1/14)*log(4/2)+(1/14)*log(4/3)+(1/14)*log(4/3)+(3/14) *log(4/3)+(1/14)*log(4/2)=0.363
d4 (log(4/2)+2*log(4/3)+log(4/3))/11=0.204

:(N1M A7) DN NINXINN |27

d1 A

2
3

d
d, 3
d

2
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RDF D"21N1n D'D]

JDIP7UN NPYY 912 79 N1IX2 DN |IDNK @
.subject, predicate, objectsn nanw7wN e

Y . 0.3, |9INNTND .2, . 1017

X103 00IN.2, VT TN, "X AnIN I 7un'7 10D

Predicate

Subject Object

N'X7ID'D7 WP
A770 w70 72 NN D700 ,NTN'N7AD" pawr

.RDF -0 nin7'Nw Now X'y SPARQL -1 Tignna 1IN
.MM P TN

NIN2N NINDAITA NAID7 NAN N A1)

I tto:Creature ‘

rdfs:subClassOf

dbo:Person tto:Animal

>
) 0]
rdfs:subClassOf =)
=
o
tto:Cat tto:Dog tto:Monkey
)
<
=
=<
o
W e 4l

=’

ttr:William
? dbo:parent

@3 ¥ ;

N AT
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SPARQL 11'N11 wIN'W7 A0t

SELECT * WHERE {?s ?p ?0}

D791 79

T e

ttr:Eve dbo:parent ttr:William

ttr:Eve dbp:birthDate "2006-11-03"

ttr:Eve dbp:name "Eve"

ttr:Eve tto:sex "female"

ttr:Eve rdf:type dbo:Person

ttr:John dbp:birthDate "1942-02-02"

ttr:John dbp:name "John"

ttr:John tto:pet ttr:LunaCat

ttr:John tto:pet ttr:TomCat

ttr:John tto:sex "male"

ttr:John rdf:type dbo:Person

ttr:LunaCat dbp:name "Luna"

SPARQL

SELECT ?something

WHERE {?something rdf:type dbo:Person .}

ttr:Eve

ttr:John

ttr:William

D'WINN 70 N9'7Y
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SPARQL 0'win 72 N9'7v

SELECT ?thing

WHERE {
?thing rdf:type dbo:Person .
?thing tto:sex "female" .

}

tirEve

SPARQL 0N '7Y1 DN7 Y'Y D'WIND 70 N9'7Y

SELECT ?person

WHERE {
?person rdf:type dbo:Person .
?person tto:pet ?pet .

}

- John DY 1172w 27 Dw)

ttr-John .OMN-17y2 217 Wy nn Nt

ftr-John
ttr:William

.DISTINCT Nn1rya NiI'7'90n NN 7027 "WON

SPARQL 7721 0N '7y1 DN7'XY D'WANQD 70 N9Y7Y
SELECT ?person
WHERE {

?person rdf:type dbo:Person .
FILTER NOT EXISTS {?person tto:pet ?pet }.

}

ttr:Eve
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SPARQL 0'71INN DN7 |'NY D'WIND NO'7W

SELECT ?person
WHERE {
?person rdf:type dbo:Person .

FILTER NOT EXISTS {
?person tto:pet / rdf:type tto:Cat .

}

_ .nmn! P2 wawn/awpn /" Inon

tir:Eve
ttr-'William

UNION-1 wIn'w

SPARQL JINTR NM12DPN NNAN IN creature NINY 12T 70 N9'7w

SELECT ?thing
WHERE {
?thing a ?type.
{
?type rdfs:subClassOf tto:Creature .
}
UNION
{
?type rdfs:subClassOf ?subcreature .
?subcreature rdfs:subClassOf tto:Creature .

}

tr Eve rdf:type 112y SPARQL-2 X' 0T XIN WATINA VOl "a" In'din - i

ftr:John
ttr-William
ftr:LunaCat

ttr: TomCat
ttr:RexDog
ttr:SnuffMonkey
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NDTIPN ARAITA Y AN MDA N'Pn mMix

SPARQL JINTR NMADPIN NNA IN creature NINW 12T 70 N9Y7Y

SELECT ?thing

WHERE {
?thing rdf:type / rdfs:subClassOf + tto:Creature

}
F TN NN DN 7V0 TN NP7 N2DN "+ |IN'DN IWND
ttr-John :D1IN'DNN TNNA q'7NN7 DIPFNL WWON
ttr:William DTN NN 0-D IDIN " IN'DN
ttrLunaCat o
e 272 1IK 0 IXDIX "?" 10D
ttr:TomCat
ttr:RexDog

ttr:SnuffMonkey
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Java Stream

Stream nT NN

DNMANYT 117 AWONDN NIIN'A2 N'M9D/170 NIN Stream @
7V DIYNINI7IVO YXA'7 117 7WONDI 0'OX1 7XD D'ODINT
.QDIN2 O'NXDIN O'DIANTNN

.90, VD 7Y NMIXAD NIN7 712' QDI @

2D 7V ,0'DINTNN NIND 7Y VIOWNT7 NI7ID' NI7IVON e
.ON7Y 170N 7V IN D'DINTNN

2721V Stream )'N
.. TIVED'DD ,ND'WA IN IV AIDD 0NIN1 AN 7Y '7'Won'7 N1 - stream .1
myList.stream() :wnNRIDIYO ADWIIY  .a
Arrays.stream(myArray) :I0172 Arrays-1 WpNwl 1yn 11y b

N7V NIPMITNIO7 DX NN NIRRT IN NN INPNYT DPMAIN DN 117 NIWONDN OM1A N7IVO - map .2
DMWY 17V YXA7 N712'1 Stream-1 DINTN 70 7V NAIVY NTANT7 NNXPAO - D7P A
.NTN Stream-1 0'DINT7NT7 NANIN NXPAON N7VYON NINXIND 22UNA Stream TN - D79 b

Java Stream

List number = Arrays.aslList(2,3,4,5);
List square = number.stream().map(x->x*x).collect(Collectors.toList());

.01 1YXIAY 010 NI7IVO 7w AXNXINN NTNNT7 Nwnwn - collect .3
121 Map, List 7wn7 102 011N1 7W INN AID7 Stream-1 DINXDIY D'DINTNN 72 NN NDOINND @
121 ToList, groupingBy :102 NI'XOIN 11! 70 W' 171 Collectors XNpaw bpMaIX 710 collect-n - @

Java Stream

List<Integer> number = Arrays.aslList(2,3,4,5,3);
Set<Integer> square = number.stream().map(x->x*x).collect(Collectors.toSet());
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217W NPT 197 DIDINTN |ID7 117 NMMYONNDN 011 N7IVO - filter .4
JMNI7I2NTANT NNXPAO - P7P A
NN NYIAFN NX DIPNINN O'DINTND 217NN Stream TN - D79 b

Java Stream

List names = Arrays.asList("Reflection","Collection",
List result = names.stream().fjther(s->s.startswith("S")).collect(Collectors.toList());

Stream");

JYIADN ATDN 97 1IN ,NT 0T 7 D'DINTNN 207NN Stream N1'TNNN N'01D/0M1A N71VO - sorted .5
list.stream().sorted(Comparator.reverseOrder()) 10172 11DONIPA WHNWAT7 TIWON 19N 1TD 111y

Java Stream

List names = Arrays.asList("Reflection","Collection","Stream");
List result = names.stream().sorted().collect(Collectors.tolList());

117w Stream-12'21 727 QD2 NYXIANDN N71V9 - forEach .6

Java Stream

List number = Arrays.aslList(2,3,4,5);
number.stream().map(x->x*x).forEach(y->System.out.println(y));

.sum, max, count 102 VTAIW N7IVOQN 197 NNXINT DNIN NTANNI DLINTN 7W QX1 NNPIT7 - reduce .7

Java Stream

List number = Arrays.aslList(2,3,4,5);
int even = number.stream().filter(x->x%2==0).reduce(o, (ans,i)-> ans+i);

JINIININD TRV AN INW'T7I DINTN ON P1TA7 NTVIRY NNINY71D 1'XP119 - anyMatch .8

Java Stream

List<Integer> list = Arrays.asList(3, 4, 6, 12, 20);
boolean answer = list.stream().anyMatch(n -> n % 2 == 0);

1NN ININD DITRIY ND'RID D'DINTNN 72 DN PITA7 NTYRY NNIN'7IA X219 - allMatch .9
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NIXDAIT

List<String> myList =
Arrays.aslList("a1", "a2", "bli", "c2", "cl1");

myList
.stream()
.filter(s -> s.startsWith("c"))
.map(String: :toUpperCase)
.sorted()
.forEach(System.out: :println);

Java Stream 1VD NDO9TA7 NDAIT

int[] arr = {1, 2, 45, 78, 3, 48, 23, 105, 5, 15};
Arrays.stream(arr).forEach(x-> System.out.print(x + " "));

D79
1 2 45 78 3 48 23 105 5 15

Java Stream 10-p D"ILPN DNA'NA 72 AN 'TNNY

int[] arr = {1, 2, 45, 78, 3, 48, 23, 105, 5, 15},
Arrays.stream(arr).filter(s -> (s < 10)).forEach(x-> System.out.print(x + " "));

D79
1235

NEVER T 197217'Dj77 17D |I'D

Str‘ing[] ar‘r‘ = {llell’ lldll, llcll’ llbIIJ llall};
Arrays.stream(arr).sorted().forEach(x-> System.out.print(x + " "));

D79
abcde

N AT



011N 1TDN || 95

Collect-a winw
Streams 7y NWIN'WY TIND N71VD @
121 map, list 7U07 102 01N 7V INN D7 Stream-1 O'XXNIY DDINTNN 7D NN NJOIN NN @
...1D1 ToList, groupingBy :102 NI'XOIN 11! 70 W' 171 collector NApaw bMIN 7270 Collect-n  ®

Java Stream collectors-1 win'w

Stream.of(1, 2, 45, 78, 3, 48, 23, 105, 5, 15)
.collect(Collectors.summarizingInt((x->x)));

NID'DA NI7IVO 7V 17'73 DIDID NIWYT ITPON ,summarizinglnt 210D collector-1 NWNNWN NNTN NNDAITA

7V YXINDN AN, 77120 DD NN ,'70'DPNN 12NN NN 7W0D7 102 ,'NY72 0N9DN NI1TD 112V 773 1T NITNRIY
..1DI7Vnin

D79

IntSummaryStatistics{count=10, sum=325, min=1, average=32.500000, max=105}

Java Stream joining DY collectors-1 wIn'w
Stream.of("Hello", "world") .collect(Collectors.joining(" - "));
D79
Hello - world
imyn

N2 ININ2 TRV NN NP7 2107 0N PITA7 ' T2 NP1 anyMatch()
JINI'NIND D'TNIY AND'WI 02270 70 DN PITA7 ' T2 Y19 allMatch()
.0MLDN N2 NP JIWNIN 20 N NTNNY N'XPA10 FfindFirst ()
.0LDA 022N 72 NN NTNNY N1XPA10 FindAny ()

Java Stream

String[] arr = {"ee", "dd", "aaac", "db", "asa"};
Boolean result = Arrays.stream(arr).anyMatch(x->x.length()==2);
System.out.println(result);

1079
true
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Java Stream TNN 72 7w YXIDDN NN D'D!'OTNI DATIVD 73 7W DII'XN 72 NN O'9DIN ,NINAN NNDAITA

students.stream().forEach(s ->{ double average = s.getGrades().stream()
.mapToDouble(g ->g.getValue()) .average().getAsDouble();

System.out.println( s.getName() + " average: + average); 1});

Java Stream 7712 7-D NI' 1NN NRYIPN ON g1 ATIND 72 7W 'DXYN 1IPIYA NN DI9TA - nDAIT

List myList = Arrays.asList ("camel", "zebra", "you", "apple", "banana", "me");

myList.stream().map(a->a+a).filter(a->a.length()>=7)
.sorted().forEach(System.out::println);

D79
appleapple
bananabanana
camelcamel
zebrazebra
72270 NN

YNNI WNNWNT7 NX
TN TDN 117 NOON N7 .1
DT TIND N2 NPI7 TIPALNO 727w T2 .2
VWIDW7 00T threads 17wt .3
.Stream-1 DIpN2 parallelStream-1 wpNWn7 nX11 7120 712V 7W NNl

Java Stream parallelStream-1 win'w7 npAIT

Random r = new Random();
List<Long> numberList = new LinkedList<>();
for (int i = 0; i < 1000; i++) {

numberList.add(r.nextLong());
}
long start = System.nanoTime();
long numberOfPrimes =

numberList.parallelStream().filter(a -> naivePrimeTest(a)).count();
long end = System.nanoTime();
System.out.println("numberOfPrimes:
((end-start)*1E-9) + " seconds");

+ numberOfPrimes + ". time: +
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117'0D 11" 121N NL'Y1 0MIYNT DM9DD NN'XD

Java Stream

long numberOfPrimes = numberList.stream().filter(a ->
BigInteger.valueOf(a).isProbablePrime(100)).count();

Reduce-1 win'vw

ATV N71VON 197 NNXINT DAIN NTANDI DDINTN 7Y X1 NNPI7 reduce NNXIIIO
.sum, max, count :NNJIN NI71V9

reduce-1 UIN'W7 nDAIT

Java Stream

Stream.of(1, 45, 6, 23, 8).reduce(Integer::sum);

TINQN NIXAN NN D7WN reduce NIYXPAI9 D) 21N27 [N

reduce([identity], accumulator, [combiner])

.("N21IN DINTNN L'WY TY NNXINND) (D77 27V 2 0Y NTANT7 N'XP10 : Accumulator e
JN213N DINTZNN NODIN NN AP7Z00 NXXINN NN NITAN N'XP190
(NPP7n NINXIN 2) :D7{ 127V 2 DY NTANT NNXPI0 : Combiner o
TN DNIY 7w Q2700 NNXINN NN DTAD N1XP190
.(N792N07¥ NMPNA 11,0120 7¥ NpPn2a 0 XDAITT7) NXXINN NN MWD X7W N7NNN DINTN: Identity e

A7V TPONN NN q'7N accumulator-n TN combiner-2 D'WNNWD X7 DX - N1vin

:IN2N MIXAN N'N1] count N'XP190 ,7WUN7

Java Stream

...reduce(9, (x,t)-> x+1, (X,y) -> x+y)

Java Stream 0'19DDNA 73 7W N'7930N NN N'TNDI DM19DD 7V QX1 N71p0N reduce NMXPIID

.0ON7 0D"91INNn

Stream.of(1.0,2.0, 2.0, 3.0).reduce(1.9, (x,y) -> (x*(1/y)));

0.0833333:079

.0127YN 7Y reduce-1 combiner NIWYY7 IWON N N7 INI72,0'01VN1 ININ N7 parallelStream :nvn e
.parallelStream NIWY7 IWON N TNINND'WAT 7IV0N NN DT XN JINNO0N
NDAT7 e

arr.stream().boxed().collect(Collectors.toList()).parallelStream().reduce(....
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IntStream-1 wIN'W
JNY72 0M9DN NNTD 7w DNDN range 7V DN WNNPNT7 NX11,07T 7V Int AIDD D'DINTN 7V 9X7
17 -7 (7712) n'7nNN 1NN QX121 IntStream NTANI QID 1VEN7NNN 1Y 17370 - range N'X{J11on e
17w 12px0n TYXA (7710 N7) qID
(7712) N'7NNN WNN QX121 IntStream N'TNNDI QID 7W1N7NNN 1Y N72770 - rangeClosed N'Xj711on
17w 120X TYXA (7710) OID W7 -7

Java Stream !n 7W 77VN NN answer NINYNA 1'TNDN java streams-1 Tij YO 1AN1D

int n = 5; // 120
int answer = IntStream.rangeClosed(1,n).reduce(1, (x,y)->x*y);
System.out.println(answer);

Java Stream 10,000 -7 1 0D"19DNA |2 (N"INW X77) 7-1 IN 3-2 D'P7NNNN D'19DDN DIDD

IntStream().rangeClosed(1,10000)
filter(x -> x %43 ==0 || x % 7 == 0)
.reduce(@, Integer::sum);

|nan N7XY

Write a Java streams reduce function that given a stream of non-zero numbers will return the following
N
result: [T —

=0 i
(in words: you need to multiply the inverse of all numbers in the stream. E.g. {1, 2, 2, 3} -> 1—12)

You may only use a reduce function, not any other functions (i.e. no map, filter, etc.)

Java Stream 0N'7 091NN D19DNA 73 7V N'790DN NN N'TNNI D19DD N72PDY DIFT1 121D

num = list.parallelStream().reduce(l, (x,y) -> (1/x*y) , (p,q) -> (p*q));
System.out.println(num)
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Spark

71X NIY71AP0D 79 NN NN 7Y DYDY IN DIRIYIN 7Y VIXI IWOND Spark-n

APACHE AWNDNANYD 7w 11

JI2'7 2D D1AwNNA PR DI 7 0NN Spark 7w DvIXin

SpQrK D'TYX 21NN D2DUNN DIWIN DN Spark NIVXHNN] YX1IW DMINOIN DRIYIN
JUNXINN NN TNNI Q10271 7'2P02 1NN D' 0OM7N 1N'72

.Python Now21 1X2 NT XWI7 NINDAITA NN

RDD
TN WD 0NN QDIN NIN RDD-n
J712P0D 2WNY7 DN D71 NI7N IDIN DN DDPN DD INNITNIODIN - e
.1D1DIATILD 11N 7V ODIN,YAIF2 NI NINIY XDAT7
. Spark 1727 NITVITN NIXPAI92 WIN'W NIVXNDNI DY NRWAD IN Y2170 RDD 1IX'7 WON e
.WTN RDD N0 |AN NNN 72 QIWND NIXNII9DID 79 NRIY YXAT7 NN
.collect 'T-7y NN 1ND DIYO 01IN1 NN N7 OID'N VX1 qIDAI

txt Y2172 0'7'n 7w D'V9IN NN'OD

text_file = sc.textFile("myDir/story.txt")

word_counts = text file.flatMap(lambda line: line.split(" "))
.map(lambda word: (word, 1))
.reduceByKey(lambda a,b: a+b)
.collect()

for word,count in word_counts:
print("the word: \"%s\" appears %d time(s)" %(word,count))

D79
the word: "retrograde" appears 1 time(s)
the word: "grounds" appears 4 time(s)
the word: "VOUS" appears 2 time(s)
the word: ""Flatterers" appears 1 time(s)
the word: "injustice;" appears 1 time(s)
the word: "reciprocity," appears 1 time(s)

.RDD 7w w1 1NN TN NN 1Y 72 nonn flatMap-1 win'win
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Spark sortByKey Nn11v1 nNon 97 |'n

word_counts = text_file.flatMap(lambda line: line.split(" "))
.map(lambda word: (word, 1))
.reduceByKey(lambda a,b: a+b)
.sortByKey()
.collect()

for word,count in word_counts[@©:15]:
print("the word: \"%s\" appears %d time(s)" %(word,count))

079

the word: "" appears 2032 time(s)

=Man" appears 1 time(s)

the word:
the word: ""A" appears 2 time(s)

the word: ""AWAY" appears 1 time(s)
the word: ""Ah," appears 1 time(s)

the word: ""All" appears 1 time(s)

the word: ""And" appears 2 time(s)

the word: ""Another" appears 1 time(s)

Spark 1V 197 |I'D

word_counts = (text_file.flatMap(lambda line: line.split(" "))
.map(lambda word: (word, 1))
.reduceByKey(lambda a,b: a+b)
.map(lambda xy: (xy[1],xy[0]))
.sortByKey(False)
.map(lambda xy: (xy[1],xy[@]))
.collect())

for word,count in word counts[@©:15]:
print("the word: \"%s\" appears %d time(s)" %(word,count))

JINNONT7 NDTIPN ANATL 12WWYY NI |'0A1 L value-n 127 key-n |12 swap NWY1 1ININ, 1V 197 MD'7 17D :12DNn
DNV IWNIN 2XN7 1TNNT 'TD swap 11¥ NWY1 10 1NNI
T TD2 VXAND DN 1D X7 1T 1T sortByKey-1 False-n

:D79
the word: "the" appears 5839 time(s)
the word: "of" appears 4560 time(s)
the word: "and" appears 3562 time(s)
the word: "to" appears 2716 time(s)
the word: "" appears 2032 time(s)
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Bi-Grams
.(D-1T) D'7'D NIIT 7Y NYOINA 0IMIVNND N7 1IN ,N'YAD oW TIa'va
"l did it you did it you did it" :N2n LOWNT7 ,XDAITT
:IN2N D-'2N N'OD NN 07270 1IN

[ (a,did), 1), ((did,it),3), ((it,you), 2), ( (you, did), 2) ]
.O'DOYD NNI7 NXNIWI 'WIDWY AT .ANNNY N7'DNIENT7'0D 72 7v TDXND NN 7Y DY7'0-1T0XN
.N-Grams 112V DA 772N MPN2AI Tri-Grams-7 DN"NNT7 D TWONY |20

Junnn nwn tuples 7w nnw nTRDIE (ONIFIN) NN Y N72700,)IN101 N1 NXPAI9 NN zip

zip-7 ADAIT

zip([1, 2, 3, 6], [1e, 16, 23, 57]) = [(1,10), (2, 16), (3, 23), (6, 57)]

Spark BiGrams-in N1'9D7 nnAIT

o>>>def BiGram(line):
words = line.split()
return zip(words, words[1:])

text_file.flatMap(BiGram)
pairs.map(lambda x: (x, 1)).reduceByKey(lambda a, b: a + b)

@>>>pair‘s
@>>>count

>>>print(count.collect()[0:10])

<}>>>print(count.map(lambda xy: (xy[1],xy[@])).sortByKey(False)
.map(lambda xy: (xy[1],xy[@]))
.collect()[@:10])

.D17'00 7w DI70KD 7W NI XN, D70 7w A'wA7 11900 ,BiGram nXpa197 7273w line v 70 @
[hello, how, are, you] :nn'wn NN 117 11NN split n'X72190 "hello how are you" nIwn 1Ay - NNAIT?
NN zip NITYA VTN N'XPAI9NI
zip[ [hello, how, are, you], [how, are, you]] = [(hello,how), (how,are), (are,you)]
.(flatMap 197 1) NNIWN 720 NIANTA ‘72 127 D121 pairs 1101 @
NNl tuple-n i nnonn ,'wawi ((hello,how) ,1) N D TRXN 727 10172 ,"1" N19DN NX AT 727 'DIn @
ANI72) DNIN 12N NN W ATPANIXD INIXD tuple-n 72 NX won! XIn reduceByKey 197 [NJN1,1 119D DIWO
(D'"7'"-TNX INIX '7¥ D'WOINN NN 191D
ATIDN L797 NPT @
[(('of', 'the'), 918), (('in', 'the'), 498), (('to', 'the'), 327), (('it', 'is'),
240), (('to', 'be'), 186), (('of', 'a'), 171), (('and', 'the'), 157), (('for’,
"the'), 149), (('that', 'the'), 138), (('is', 'the'), 131)]
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n 19DDNI a NP'WI N71Nn Grams_N N'XpP19n NN IYDD

def func (a,n):
return zip(*[a[i:] for i in range(n)])
print(list(func([1,2,3,4,5,6,7,8,9], 4)))

:D79
[(132)3.)4)—' (2)3)415)—' (3)4)516)-' (4)51617)3 (5)61718)) (6171819)]

1N NIVXDN] Spark-1 wInD'w

e Inordertoimport Spark into Python we need first to define the environment variable
SPARK_HOME:
-export SPARK_HOME=.
e Then we need to install findspark
-pip install findspark
e Then, in the script we write:
-import findspark
e findspark.init()
-from pyspark import SparkContext
-sc = SparkContext("local[*]", "Simple App")

(DUP7 MWP N7 NnXY ANINAN) Piawn7 anait

import random

samples = 10**8

def inside(p):
X, y = random.random(), random.random()
return x*x + y*y < 1

hits = sc.parallelize(range(@, samples)).filter(inside).count()

print("Pi is approx. %f" % (4.0 * hits / samples))

.(MIN7 MwpP X7) "I77P-N0AN" NXIPIY DLW NITYL INO NN AWNT NX)

DTN NNY IDITIY 7290 INT) NT Y122 DIDN 720 X2 . NITRVNY V7YX NG VI xayv niz7zy - 1
(NNX

NNXP19 . ("NIPN|DIND L1712 VIANN 7K NN ,VI2NN 1207 YNN NNIDI X7) VI 78 0N 7007 7NNy .2
V12N 19 7V 0TI 722 NYIo7 Ny NIN2NDNA Y INI7D TN NN AT 1PN NNANDNN

2NN INT,NTNPNA . (VIANN N2 MTY IN) 71097 YIND IX 71090 JIN2 NINDNN PJT21Y100 Y70 .3
VUXI2DY 'DDIINILTN

177100 0'XNN N2 NN 71N N2 o NNl piTal - 4
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Data Frames
NINYON DXV NTY Data Frames NXI72¥ NN TIAV7 ND'W TIV Spark-1 v 72N ,RDD-2 wIn'w 12'N1 'WIY TV
(72D N172) 1X71 DB NI "I7'ND" Spark-7 bntnng
.DNDN 011N 912 NNNANN NIRIDN DY 1720 NIXA QTIDN NI INWN 7Y T1IAY7 NNWON NIl Data Frame-n
2 T1-7V Data Frames 1IX!'7 TWON
nex710nMmTon L1
RDDDy .2
JSON INXML'xaj7 .3
. Data Frame-n 71N2 0'NMDD 011N WON7 7'awa SQL 7w TIipa wnnwin7 01712 ¥nn 11NN

Data Frame-n NL'Y DY Spark-1 wIN'W7 npAIT

from pyspark.sgql import Row
from pyspark.sql import SQLContext
sqlContext = SQLContext(sc)

student_list = [(111, 'Chaya', 'Glass', 21), (222, 'Tal','Negev',28), (333, 'Gadi',
'Golan', 24), (444, 'Moti', 'Cohen', 23)]

i’ student_rdd = sc.parallelize(student_list)

‘E’ students_rows = student_rdd.map(lambda x: Row(id=int(x[@]),age=int(x[3]),
firstName=x[1], lastName=x[2]))
GB df_students = sqlContext.createDataFrame(students_rows)

df_students.show()

(1M vy oy tuple N'w 0I72) RDD N'wA7 DIDITIDDN 78 NR'WIN NN 71901 €@

.RDD-n NN TNN71I'NWT72 Nn'wan RDD X7 NTYIW PySpark-1 N'Xp219 N parallelize-2 win'win

1N2 DINI7 NP7 MWDK NIPY7 JIX TX,N72D 102 JNINN XNy I Data Frame -7 RDD-1 NN 1907 X101 @
.N7202 MIYT7 ANITN NIXT [1N2 Q13 72 NN P71 NNIY IX NITINDY

Data Frame -2 WnNWN'7 WON NN TN 011N 7w 190 DN7 W' N7X RDD 1 X7 DNW NN 117 w'w Va1 ©
NI 117 N NN 70 NN NIN72D1INATIDN NIXA 7271 show Nwyaw vanal

e B EEE oo +
|age|firstName| id|lastName|
S TR Hmm oo +
21| cChaya|111| Glass|
28| Tal|222| Negev|
24| Gadi|333| Golan]|
23| Moti|444| Cohen|
Hom o mmm o L +
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JSON m1ya N n'nni N9D1 NNYON

students_json =
"[{"id":"111","firstName":"Chaya", "lastName":"Glass", "age":23},{"id":"222","firstNa
me":"Tal","lastName":"Negev", "age":28},{"id":"333","firstName":"Gadi", "lastName":"G
olan","age":24},{"id":"444","firstName": "Moti", "lastName":"Cohen","age":23}]"'

df = sqlContext.read.json(sc.parallelize([students_json]))
df.show()

NI 'R 19IN] JSON DY NNYWON

df = sqlContext.read.json("myDir\students.json", multilLine=True)
df.show()

JINIY 27 NIIXA 1N JSON Yl NXNP AWoXn multiLline-1 winwin
7V NIXQ Y210 NN KP NINY XD T NP0 127,021 NNX NIY 7w N1IXA 0112w JSON XAy Daw' ,Ini7o
JNIY 100D

.011N1 9'DINY7 117 NTWOND withColumn N'XpPa19n
.DMIPNN 01N VD97 '720 NITIDY TIY Q'DINYT 117 "WWONN N'X7190 ,data frame T2 117 w1 707

withColumn-1 wID'W7 nDAIT

df_students2 = df_students.withColumn('age plus _id', df_students.age +
df_students.id)
df_students2.show()

InY73 M 171) id-n DY age-n 7w 2"NDN NN 117 NWNY NTINY 117 NODII ,ANTA NNAITA INIT7D

D79

Hommdmmmmmmoo Hmm o 4o +

|age|firstName| id|lastName|age_plus_id|

T e Hmm o Hommmmmmma +

| 21| chaya|111| Glass| 132|

| 28] Tal|222] Negev]| 250

| 24| Gadi|333| Golan]| 357

| 23] Moti|444| Cohen]| 467 |

e T e T S +

2MN NI (string) NTINYN 7W DWN AT NIIWNIN RN DNLNIO 2 78 NIIXD N7 NAPNNNTR NIX7I91 wID'Y
120 NITINVAY I XD NP 0T NNNX NITINY 78 DRIIWN NIWY7 NX11 0N [2711nR'72 column 7w 21D N7
117 N
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.column 7w ID7 DTN VTN NN AINDNT7 DDMIX 1NIN,N7WD YT N1AN7 NX11 0N 7N
NNATT

Spark withColumn-1 wIn'w7 nnAIT

from pyspark.sql import functions
from pyspark.sql.functions import lit #lit for literal

df_students2 = df_students.withColumn('young', functions.when(df_students.age < 25,
True).otherwise(False)).withColumn('max_grade', 1it(100))

df_students2.show()

. False IN True IN 11 ND1N2 VN TWND young DA W TN NTINY 117 NN NNAITA

JNINN NIYNT 197 IN'712 1Y 21X0I1 data frame-217 Wi nnIwA 72 712V ININN NN PTI2 NI

2'XN7 TVI2 DXV lit N'X{72192 wID'WAI NI 722 DITIDD 727 100 11V NN NAXN max_grade NTINY qDINA
.column 21DN M9DN [IN)

D79
ffm=—fiz==—===== T O P — +
|age|firstName| id|lastName|young|max_grade|
ffm=—fiz==—===== T O P — +
| 21| Chaya|111| Glass| true| 100|
| 28| Tal|222| Negev|false]| 100|
| 24| Gadi|333| Golan| true| 100|
| 23] Moti|444| Cohen| true| 100|
e T . T F----- Fmm e +

SQL Query in Spark
VX' DIV NINI SQL NITIPO 17 1N1w 70 SQL N'720 "I7'X2"-7 INIX 119071 Data Frame-n NX NNP7 D1712' 11NN
.DNIN

df_students.registerTempTable("student_table")

ending_with_n = sqlContext.sql("SELECT firstName, lastName, id FROM
student_table WHERE lastName LIKE '%n'")

ending_with_n.show()

T — F e — —
| firstName|lastName| id|
T — F e — —
[ Gadi| Golan|333|
| Moti| Cohen|444|
fommmmmmme Fommmm - +---+
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'"n
117V NINIF'700 TNX 72 112V D71IWY 77120 DIDDN NX NIXDT1[ID7 NXA1 NINTAN 72 NN FITNNDY DPMIAIN [1N)
A DIDDD] DITNIVY

Spark map-reduce NIYXPNA RDD DY Spark-1 |INno

df = sqlContext.read.json("MyDir\orders.json", multiLine=True)

rdd = df.rdd

calc_amount = rdd.filter(lambda a: a.status == 'A') \
.map(lambda row: (row.cust_id, row.amount)) \
.reduceByKey(lambda a,b: a+b) \
.collect()

for cust_id, sum_amount in calc_amount:
print('%s : %s' %(cust_id, sum_amount))

.DIDLDN 7Y |1'DN NN VXA TN RDD NIX7 71911 ,JSON N1y 1IN0 NX 1IwN)
.NIP'7 719DN INIX 7¥W amount-n 72 NN DI2D TXI THXI DIDDN NI NP7 19DN NN NNIYA 700 119DN DXV map-i

SQL nin'7'Nwa Data Frame QY Spark-21 JNN9

df = sqlContext.read.json("myDir\orders.json", multiLine=True)
df.registerTempTable("orders_table")

amount = sqlContext.sql("SELECT sum(amount), cust_id FROM orders_table WHERE status
== 'A' group by cust_id")

amount . show()

JIDTHINN AN AN NNTN AL DX T NN ;12D 117 NN2IDY nb'wa

N7'w' NTIP92 Data Frame DY Spark-1 |INN9

from pyspark.sql import functions

df.filter(df.status == 'A').groupBy(df.cust_id).agg(functions
.sum(functions.col("amount"))).show()
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Spark 112y nip'w1a wIND'Y DID'D

Data Frames

JIpy7 "an"
DIYO N7N NITAN'72 WNNWI X7
JWNID NIDID NI'XPAI9] WDNRA

.112N "Mbn 01IN]

UND YT |'N 19D 1D T NI

0'1202 DINIXNDN 011N
N1 onTion

719N '7DWOIN NIND

.D'71yr DWINILYZDIDOIN NI

Map Transformation

map |27 flatMap |2 71200

flatMap Transformation

val mapDF=df.map(fun=> {
fun.getString(0).split(" ")

val flatMapDF=df.flatMap(fun=>
{

19) fun.getString(0).split(" ")
mapDF . show() 1)

flatMapDF.show()

output output
T + Hommmmmmeea- +
|value | | value|
= mmmmmmmmmeemmeemmeememme—--aa- + R +
| [Project, Gutenberg’s] | | Project|
|[Alice’s, Adventures, in, | Gutenberg’s|
Wonderland] | | Alice’s|

| [Project, Gutenberg’s] | | Adventures|
| [Adventures, in, Wonderland] | | in|
| [Project, Gutenberg’s] | | Wonderland|
R e + | Project|

| Gutenberg’s|

| Adventures|

| in|

| Wonderland|

| Project|

| Gutenberg’s|
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NDND NT'D77 NIAD

.D1DD VTN 127 1DN WX NIN NAIDND NTN77 0N M TOD 2 wpn

QI7WT7 DX ININ XPITIDNDD YTID 17 PN NI

1XN7 DX D'7NN7 N2MIX 117V N2IWNDNLL,DI70AI0 IN D{IDVIND OIND 117Y DWNAYNND P7NY N1 ,XNAIT7
.D170210 D'WDNYNT7 P NANT7IY NV TID

VYN DX XP1 7TID INW72 00D NTDT7 DNMIYZN DR IT 7V 01NN TR'71Y 10'X0D IX! - 7TID

N'NNAID ,NDN 7V ' TIRYN AMNN N7 7121 71070 .y NINWNN - DITIN 1INIXY 1270 XD 7217 -7an7
JNNQT 72 DYND IN YD 91777 NIYDYD ,N1INNA NAXINN

,INNA'XI0] WDNWNT NMWY NDIYO MDD NTINT .x NINWDN - D770 NINYD NIN 1'X'0 - MIDN/A'Y'D

Xy Ky X 02 OMTANN,0M'X0 1702 WNNYNT 0712 AN NDJNIND MDD NTINT 17N

2
:DININ 0NATN N7 0'713' (N112N1) DN'X'0N ,0N9D NIVTIN ANTRY 7710 - NDATY
Z"NITnobopoan'7n 4
N7IWnnany ¢
N7U17"NITY Vw4
SN YT DOUDN AN 7DD 7'NIT 4
AWONDI 7TINN 7W NDAIT7 DY727 XD NN ,INIZD .7TIDN DTN INNX Awo - Training / nwdn
0172177 DM'XON "2 DNYPN NN TN TINT7 7TIn7
{OD! XIN 07X (DM'X19) D'D7[ 7w QDINA ININ |'TAT7 |11 L1210 117¥ 7TINNW 1NN7 - Prediction / M12n
19X (72am7) v79

D'L7PN 7Y 190N Y772 NN TIN'7 NN N1LPDAEL,DMIXT D'D79 1 TNDI"NIN"-N 1 T-7Y NaT7 07 7270 Aawnnn
JIDIND 1N NNXAN PITR AN AN WD 7TIDNY TY U0 ININN )'70N 007901
NN NT'DT 7Y NINAN NP FDYNI 11NN

N72 D07 NXPNN 7TI0 X7 TI70 7V1,000 I NIXIP w7 0g'7inn 0o'7p0 :(Classification) a'D
JINPION NMIX2 AT OY D'TTINND 772 10T .N7ND NIXIAPAND NP IX NNNT 0NN

[N NIPF7NHDNT(NINNN IN) NNDPININIT NIYTIN 0N D'D7P0 TN D7 NAIT XIN 72T INIT 11D 7w07
.(Logistic Regression-1 Naive Bayes TN7111N1IN) ." ONOD N7"1 "DNOD INIT"

JUTITA N7 D19 NIPZI9NN N, ANPION NTN7 Nyl D) 1T ;(Regression) N'DIA

RTNN 1'NDN NN NITN7 2WNNNN Yiani DMILDM PIY 1IN DY AWNDN NN DND AN - JIY TN 7907
.(Linear Regression Tn'71 11NIN) . T'NY1
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n'DI1 |'A7 N'X{P'O'D7P "2 O'7TAN

n"'DIa

nYpP'oD'7p

0'o'’xn 0oy

o'TTa 0Dy

791N 1ND

1TIDD

ITIDND N7

DTN D102 '9IX

I I YXIDD NIYD NTTN T 7Y

ArTATIN T 7Y

alp'n nb'w

Linear Regression

Logistic Regression, Naive Bayes

NDAIT7 D'DNAMIATN

20N7NINM7w NN e
7V YN7' WDNWDNAY NNANDNN NN @
NNTN NVTINN

?NX7 INDONOD DTN 7"Nn ONN @
77NN INA7D 7W NIINDNNTONN @

NNAIT7 NI7TNY

l..
® %
@ .- ®
o
o o
o o
® .-
P, ® @
.'.

++ T
-I-JF +_;|_'+-|.
G
T
Q.’oo
@ g o0

nv1 ANIivn
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Naive Bayes - "2'N1 "IN'D" AII'D

.Bayes bown 7y D'DDIANN D 'DNMNYTN 7© qDIX DN Naive Bayes '1IDD
JNDPT7NANITA OXOD 7 N1XP'9'D717 7V NIAIL NINXIN 7'YA ATIN 77NN
:017Y YT 70NN INDMI DN WID'WN 170N

N7v (classification) 21D 01721"7/NINNAIT 7V QDIX - training set 720 aonn - .1
72M70/XDATN NT72P0Y 7IVN NN XD 1Y 72 TWND 010V 7V IDP1TH 7Y NAXI 7217 /K00T 70

.0NpN1'x'01

A7V 10N NN NITNZ JIX ADDN L VIT XN I7W 2100 WTN 7207/K01T | .2

DAT7 DINNX DM'X'01 M70 'N72 NIN X0 700 N0 NINY (M0 "N X172 01000

JINND7 NN AN M NTNPN e
7T 777NN 7T A NITAPN e

DAT7,'01DN DT A7 (NIN'ATA) 117¥ 01NN A AT 'Y NN 7TIDAY NN NIZNN

Real (Non-Spam):

-Will See you later.

-Will you want to meet later?
-I'm waiting for you.

Jnnnp7 nmn7Tapanne e
JRNnNp7 NN nnip Ny e

:D" NNbI

_ r(Y)p(X]Y)
pY|X) =" —

AnAIT7 70N
SN NIYTIN A7 DXOD 70N NIYTIN 2 1D7 XM
D'NNDN NXIAP7 INIXANDYT DX test DDPL NIV [Nl

Spam: Test:
-Buy it, pay later! Click me! - Are you paying too much? Click now!
-You Won 10000 Dollars! Click here!

) n ANDNN
y* =argmax p(y=k) [[ p(z: |y =Fk)
kef{l,..,K} i=1

:0IN'D

.(y = 0) = spam 7vn7 Y Yy Y12 NIDIDD ("N IN DNOD 117V NIPNA) NIXIAPN

.Y D NXI2{7 NNIND 117 NINIRA/D'DOYDN 19DD NT M TWND Xy X

e X -1127Y D'OOYNN NN |DD)

.N7YN7n mAT1x, = Buy it, pay later! Click me! 7v07
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Examples Are you paying too much ? click now !

Spam 2 0 1 1 0 0 0 2 0 2
Real 3 0 3 0 0 0 1 0 0 0

.N7202 1ID1PN2 TNN 72 2'XA1 NIXIAPN 2-207'D 70 7w YoIn 119D
JUNIAPN NNNT NXI2P7 DO NN NINANDNN NN 1711 N'7'0 737

72212 0 NN2NDN 7271 NX1I2P NNINA OY7'D 72 7w NIMI2NDNN 72 NN 71901 DN - NNANDN7 Laplace nnpbia
,071¥2 0'7'0N 72 DD 12 DOWD DpY NN Laplace |27 .0XI2P0 NNIND NIDYP N7V 017D p1291 NIN1IN
:IN2N1 0-2'71921W NIXNID'D7 D1J1 12 AXN7 Y11 N7 TNIWNID 1-2 017'0n 70 NN DTN 1ININ NI

Examples are you paying too

Spam 3 1 2 2 1 1 1 3 1 3
Real 4 1 4 1 1 1 2 1 1 1
3.122111313 _5g7 105 :Laplace-naiwn

ply=0lz) =% 355771571
ply=1z)=4.141112111 _ 934 196

1+ X120 NIN 7Y 0'OWNN 19DNA (N1DNN) D'P7NND 11NN D 17 0w
.ONODN NXIPY7 (Test) 117w DOWNN NN AIDI [271 AN N7ITA NINANDN 11727 Spam-n 7Y NXIAPN 11AVY 1171

120 D

21D 7Y NIAND NIPPA NNPT7 WD 1179 DRININ NN N
P,,, -1 NIK DD (M TN NIXIAPN 702) 7Y I7'02 W DDOWDN 7D D -
p,, 10D NXI2P 721 DLOYD NAND N7'NNIIODY -

JI7'0 DND T1X1IDDOYDN 721 NIVIDIDY 0'7'DN 7D NN PITAY -
P |PDAINXIAP N2 VI0INT 070 72 7 NINANDAN NN YT LK DXIAP 7271 1702 i n'7'n 707 -
Py [ [
:2AWN1 DIYO NWTN NNT7'NY 737 |27

* Py P
y = max .
kE{l,...,K} ptot l:1 pk
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anaT

ey Cosstcaton ot Clsstcaton :DINAN 0'91AN 2-2 212N

5 > o 'INDWN 720 109 21D NIPZAD 2 DY D72V WY Ty

% 8 . > D % 8 .(DNOD N7 IN DXOD 7UN'7 1ND)
0 9730 103) 2D NIFZNND 2-D NI WHAWI 12N 1D
b, U o) %O DN 9722 PN (10
1132 5"ND2 NI 72 19DD NI P, N

X4

NP NXIQPA 7UNT7 ,NXIAP 722 NNIXD 19DD NN P,

D =5

green

Naive Bayes Spark DY [IN"91 NNAIT

import numpy as np

input_data = sc.parallelize([("hello there", @), ("hi there", 0), ("go home", 1),
("see you",1), ("good bye to you", 1)])

pk = input_data.map(lambda (message, cls): (cls, 1)).reduceByKey(lambda a,b:
a+b).collectAsMap()

ptot = sum(pk.values())

pki = input_data.flatMap(lambda (message, cls): list(set([(cls,w) for w in
message.split()]))).map(lambda (cls, word): ((cls,word), 1)).reduceByKey(lambda
a,b: a+b).collectAsMap()

query = "hello hi"

class_probs = [pk[k]/float(ptot)*np.prod(np.array([pki.get((k,i),0)/float(pk[k])
for i in query.split()])) for k in range(0,2)]

print(class_probs)

y_star = np.argmax(np.array(class_probs))
print(y_star)
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Really Positive

Classified as Positive

True Positive
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NI NXP'OD7P7 ' TTND

Classified as Negative

False Negative

Really Negative

False Positive

True Negative

(112121107 12N7XN OXN ,NI72) D™MT'NN 727 DN NINTXNN NN ,N110] - Accuracy

True Positive + True Negative

_ _True Positive + True Negative

True Positive + True Negative + False Negative + False Positive All

True Positive

.NNNDDPN N2 NPPTY NN - Recall

True Positive

True Positive + False Negative

Really Positive

MDA DPYITO 1NN AND L,iI'T - Precision

True Positive

True Positive +False Positive

Classified as Primary

Really Primary

|NAD N7NY

Classified as Social Classified as Promotions

Really Social

Really Promotions

Accuracy-n NN 12¥N .NX

A _ 1041248 _ 30 _ 1
COUracy = 0 a31045412414101048 60 _ 2
Social 210N NIYVTIN 7V Recall-n X 12wN .2
12 12 2
RecallSocial 541241 K - ?
Primary 2IDD NIYTIN 7@ Precision-n NN 12wN .
Precision = -0 __10_2
Primary ~ 1045+10 ~ 25 ~ 5
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F-Measure

.Precision '7w1 Recall 7 |Np7'vn NN TNXD NXINL|NANA PIMT7 TTRN AT .VUXIDD 7w 21D DXV

2-(Precision - Recall)
Precision + Recall

F =

:NNDIN

7N

201 NN TP D7 NYT7 DX NMDP 2 112V ,0'71N 40-1 0'NM2 60 TWXD ,0'WIN 100 7¥ DATH |IN)

:C1 197y
.0'NX"M2 30,0'7IN 30 :w Y2 DINNAAND
.0'X"M25,0'7In 35 :w yap 0Y7Innn

30
35’

30

Preaszon1 = o0

Recall1 =

.0IXM2 50,0710 10 :w VAP NI D'NMANN
.DINM2 15,0'7IN 25 ;W VAP NI D'Y7INN0D

:C2 197y

:F(Cl) NN 2w

30 30
F — 2-Precision - Recall 235 %0 12
1 Precision + Recall 30 4 30 19
35 ' 60
:F(Cz) NN 2w
i — 30 — 50
Preczswnz— s Recallz— 0
50 50
F 2-Precision - Recall 25 0 4
2~ Precision + Recall %_}_% 5

ane nmC2 NP 7L VXIDDN 271
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NMINY'7 A'DN

:()20 ANNT7 N7DA9N NNTINN NN PANT YT NNIN XINPT7 Y70I0) NN 7'nN)

N1 DN 0N WND NP 0PN DR NE AN DTN OXIXD (0PN |T) DIXIXY VIT 0 |pT AT
MIDIODDINPT7 QXX 7V 011N DAINEDMWYIXPD DIYTO DD70P0 DY DMWY JwNa
NTNYPNITING 7TI0 TINT7 100 NYPANIENTY DNXIND 1AND NN Y7 07yn JNTIT,NT710 01 Nannd

JJ-GcJOUSGC

YJ-cJuoscC
"

TN WP NNIPNYT NXINANN,N7X 0101 NIVXDN]

5 “ :N2N 92 1M

0 25 50 100 125 150 175

n.‘n-w\s D'XI'¥D 190N
DIXI'XN 19DD DY 171V NIDIONDN NN NI NT7'7VN 19X
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N N"XPA9
2120 NMXPAI9 NP NXPAI9N ,MIY DX} 91X 7TI07 AINNIYNN NX 21021 ,0120 TIN'72 NINJDIN 197

y' = h(x) =w-x + b
WND
(XA D79) NN 7AMTN NN -h(x) @
w, D'NY97 NIDNN,(y -Nn bINM) "bias" NWOANNN-b e

AP 79 NNIDNN AXIENA m "VIowN" 1IN aWIN ININ XN 7PW0D . 1'X1oN 7Y 7JUNn NN -w - e
(VT D7P)INONNIN-x e

T 77102 x VN NN NI DIYO TN, x NPT7 DXIX 78 WTN V7 A(x) NILI9NDLA NN NITNT7 ' T

NN NNX 727 DM'X'9 19DND 7Y 7PNDN7 WY NI DONIND DT, T272 NNX X' WONWN 0T 7TIDY NIND7
02 NINANT7 MWV DN'XI0 WI7Y 7Y [VRIN 7TIN ,NNAIT7 . T191 7pWn

y = wx +wx +wix, + b

NIyvn IYINI 7712
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TDONN/NIVD NNXPIID

JUNIYNYN NIXA NIMYIND NPIYDN NN IAXAY - NIYDR ARXE9 - NPDDAD N'X7210 11X'Y7 7210 DX 7R

NN NAYNNN YVIAN2 YD NNXPAS NXPIN NIYDN NPXPI0] D'WDAYD NI [N NMIINIYZA ADIN Y7 TID
011NN YN 72 INT XDAIT 727 Y1212 NyXINNn Nivbn

227V 77100 NINDAITN 19DNA 7702 TN NITTIZ NIXDAT 112V YIAN2a ANybn 72 NX DIDDI ANIN AWNT7 1T

1 2
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WND
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D = {(xr y1)""' (xN, yN)} :DXV2 N'ND NXIRPN
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1 N 2
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Gradient Descent DN"MIA7N

J(w, b) NIybn NXP19 NN 117 NYTDY w,b NIXNT7 NXM)
JLTNID-N7N NATA AINITD - DINIT NIVXDNI NINT NPV

N7'7VN ,1TAY NI'DIAN NIV AID 111y .w1'7\u QMIYONN 012IVN 727 NIYDN NN AWNT 0T 117 NN N1
N7'7yNn ,NNNN D'7'02 .0Inp N TN W, NNIY7 NIYbin 7¥ N71pN000

AT ,Myp NMIXa atnn T'on

loss

value of weight w,

.0 P72 XINVIDWN 12 TNN DIPN 10172 ;7272 TAN DID''D w NIV NIY1Y7
J1DIDND NIYDLA NXPIID 1Y DIPZNn Xin DIN'2'Dn

NTIPA NN NIXDT7 N7 N7 T NN 171D DRININ VN 19 7Y w, 7¥ MYON 1V 72 112V NIYDN NNXPAI9 AN

.Gradient Descent IN VIO'W N X720 - NAIDD TIN'72 TIND 71019 - 101 21D 12320 N2 IXID NIDIDNNN

;NN MWD X7 NXIDN NTIP) w1y (N7NNN NTIEI) 'N7NNN 7Y INAY7 NN DNMITNA [IWNIN 27N

:0- D N7ITAN7NNN NTIPA 1IN D AN NN NN

-
t starting point L
o~

value of weight w;

NHY NIYDN VIO ,N'7YNT0D 1N XD .N7NNNN NTIPI NIYDA NDIPY VIO NN AWND VIOWN NTN DTN
SN AEY ININ NN NNT TN 7 I0INANIPYN 7Y (VI91Y) NTaY
JU71PR0T7 DN NII7N NINTA 7w 1IDP1 NINVI9'WA ,DNND D'Y7un ) e
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A
771 .2
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JNMYOND NIN'NA JTAIND NN NTN9AYT7 MDNA '7Y7W0 YID'A 11D TVX NPIT7 YI9O'WN NTA DNMIAT7N

(negative)
gradient

-
L starting point 1\

loss

value of weight w,

.On7'7 DWI9Y 7Y NDDNDD YIOW NTMID NINTZ IWON N7VNT7 1N
NTIPA7 VIOWN 7700 |DP P70 9'DIN DAMIATND ,NIVDN NNXPA0 NNDIEY TINT INAN NTIPIN NN VIAPT7 ' T

:NQN N2 AXIDY 19D ,n7nNnn

(negative)
gradient

-
L starting point 1\

loss

next point T
L J

value of weight w,

JIYDN NNIYA NNAN NTIPA7 1NN 1D DINTIN TYX
.DINY'D7 NAPNANILNTA 170NN 7V NITINVIOWR AT
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0i3'D7

N7ND NIXD71 w,b DINWHDN DY "PRY7" 127 1010 ,NIYODN NNXPAO NN J(w, b) N'XPA190 NN VTN NX)
NX{P T3 NN 1ININ NITALT 190 |12 TYX NWYI DN TN, VIO 7V NYVIAXD NITAIN DN NIV NN 117 NVTDW
(DI RNINY NN NTY) v
279 NIYDLN NNXPAIO 112y
1 N 2
Jw,b) =55+ X_ (h(x) =)
NNNW 197 NN
1 N
v 2 (h() —y )X,
:N'NNb 197 NN
1 N
2 (h(x) =)
N DINTAN NP0 |NDDI
Vow, b)) = =-2" (h(x) - L.2" (hx) -
Jw,b) = - X_ (h(x) =y)x , + X_(h(x) —y)

DNMIA7XN

7DITNw,bN11 1

.(NIDDNNN2XT NT) ' TN D2 o TYX DYO 721 nwyy .2

:NIDNN7 TY NNAN MIXA AT 7V utny .3

M7 WNNPTYY La
1 N
w=w-—a- 5 -Zizl(h(xi) —yi)xi
NM7bNNPTVY b
1 N
b=b—-a- -5 -Zizl(h(xi) - yl,)

Python-1 Dn"A7Nn wID'D

import numpy as np

galaxy data = np.array([[2,79],[3,110],[4,165],[6,399],[7,550]])
w =20

b=20

alpha = 0.01

for iteration in range(10000):
deriv_b = np.mean(1*((w*galaxy_data[:,0]+b)-galaxy _data[:,1]))
deriv_w = np.mean(galaxy data[:,0]*((w*galaxy data[:,0]+b)-galaxy data[:,1]))
b -= alpha*deriv_b
w -= alpha*deriv_w
if iteration % 200 == 0 :
print("it:%d, grad w:%.3f, grad b:%.3f, w:%.3f, b:%.3f" %(iteration,
deriv_w, deriv_b, w, b))

print("Estimated price for Galaxy S5: ", w*5 + b)
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101 TANY NINTAN 7V 1 T2 0'DDIANND DRIYNN
1 N 1 N
Vg b) = (- EL (kG —y)x L oI (k) — )
JINXADIN 200 72 112 NIDIDNNN NX NINI7 WON ' D792

20M'X'9 TIV 9'DIN7 NX11 ON MNP an
LN 17 N710712192 wonwin'7 nX1a Nt npgna

.JN171219 DY PDYNNT DX PN PUT7 NX1 DX N NNIXY7 1'DN2 DYPIDYNND 1INIX DIDIN
. — O

.|3'7xi (xi X xl,s) rvan

:(17w NI9DINN 19DNA 1170) NN NIIXAD NI 7Y 1210 NNIYD

h(x)=(w1-x + w -x2+b)

2
(Niam ANNYN) N'71219 NXIWD XD 11727 ,7V192

Spark D'X'S 2 111y YID'D

import numpy as np

data_x = np.array([[2,4],[3,9],[4,16],[6,36],[7,49]])
data_y = np.array([70,110,165,390,550])

wl =0

w2 = 0

b=20

alpha = 0.001
for iteration in range(1000000):

deriv_b = np.mean(1*((wl*data x[:,0]+w2*data x[:,1]+b)-data_y))

deriv_wl = np.dot(((wl*data_x[:,0]+w2*data_x[:,1]+b)-data_y), data x[:,0]) *
1.0/1len(data_y)

deriv_w2 = np.dot(((wl*data_x[:,0]+w2*data_x[:,1]+b)-data_y), data_x[:,1]) *
1.0/1len(data_y)

b -= alpha * deriv_b

wl -= alpha * deriv_wl

w2 -= alpha * deriv_w2
print("Estimated price for Galaxy S5: "
w2])) + b)
print("Estimated price for Galaxy S1:
+ b)

, np.dot(np.array([5,25]),np.array([wl,

, np.dot(np.array([1,1]),np.array([wl, w2]))
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(Overfitting) 10 NDNNN N1DD
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JTINY |OIND DN 7V 0RINA7 YT NI DINAN 3 -1 2 N2 AXIDN 77NN
.0'wTN 01N '1IT'N2 NYINA NTIAY APIY INL|IN'NN 17002 7101 TDOA 72N A T'DA 7V 1N XINY 771D

?0'WTN 011N 7V 21D ATNY NINY 1PD7 7211 TX'D,'MNDIIN DATN7 20 DINNN 771D DX
JIDININT WD NN P 0IT7 712! 7TINN ;NNNN 70 DX NIKAT7 712V N7 77100 VXN N20D7
7IN72 DIDY NINDAIT 7V 21D DA NTRY 770N )2 7Y I0D7 7121 NN N, NIMDIN NIXDAIT7 2D DINNN 7710 DX

7IN11 DILY DNININ NN 72P0 NN, 7Y DRININ NDIVND 7TI0 N2 NN DX
MWD NIXIAP NP7 D1ININ VD DX P7NT7 XN ANN T,
S7TID NWINT NIWN NXIP - Training set o
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¥ NN1N1,'772 |19IN2 D'WTNN D101 DID DWIXIT 'WIN'W IDFI TN DN NIPZITAN N21YN1 0IL 0IXI
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13 over-fitting NI72IN2 IX AN NDXNN X2 0T 1WA X7 1201 DN7W D'ININ 70 DX TNT XIN D D7N
NINY7 721" X7 NIN TN 2D ININITRY7R A0 7Y 0102 0P [N1IY 720 NI T8 N7 71 Y10 QY NN
|D7 NN train error-NLININITRY7Y AN NNI7 DDIWI TN, TN7W NN 7V VAP0 1 il NI D'wWTn 0NAT
PITN NN PTNN P AT 1D |DP train error-N TN DM'XI9 NP q'DIY 720 |27 .NIWY7 N0 I TA VTN XIN D
JI210 NNPOPRIHIANN 7Y
LONIN DN N7 TIV AWNDN 72N error W' 0N DAY D0 X7 TIV AWNDAY NWTN NXIAP NN test-n NXIp @
NTN7N 11IN17 DNTIEDANPZ DN DAY 011N DY NN test-n NXIP .loss W' NNTA X127 DX 017D
['N NINTN traini NXIAP7 TN NN NN DXIIN error-ny 722 1121 NI 7TIDN .NNIA train DXIT X7 1DNIN e
JIynwn
7T NPT test error-n NIV NIVD 72j7) test error-n 7aN 0-7 NIX! train error-n overfitting-2 1K1 @
.test-n 112V 117w 10X N7 AT N
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NP7 N'DIN
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:D'ODINN @
zZ=wx, + b

JANNNNXPIO e

1 1
+e b 14e W

h(x) =
(@) =~
NN NIXPIo e
"oy log(h(x)) + (1 —y) - log(1 = h(x)))
JNIVLN NIXPA19 Y OINTIAN @
1 n
Lo X ((x) = y)

3 e —

.»'//’/

Jw,b) = ——-%

N AT



01IN1'TDD || 125

Gradient Descent wID'w1 DNMIA7NN
DU7DITIIwW,bIN1) e
NIDDNNNAXTNNINDY @
JNIDIDNNT7 TV NINAN NIZIVON 7V ITN] @
NM7WNNPTVY o
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W=w— -~ Zizoxi(h(xi) yl,)

NM7bNANPTVY ©

—h— o .L .3 . _
b=5»> o O Zizol (h(xl,) yi)

nnAIT
:DININ NIZIPYNNENTDNN NN ITR7Y 01'XI0 NRI7Y DY N1ODRIT7 N'DN 771D 117 Ny N1
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1
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NNDIDN
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.0 NXIAP7 N71'w'72 10XI2P7 "W XINTX 0.5-D 07172 NINANDNAN ON D TAN7 [N 1INI' |OIN2 A1ID1 DNI
JIDPMTIN 7V 21D NDDIIT7 N'DIAT NN NN

AnAIT

70210 INFDVIN DTN |20 DX NYT7 X

N7 IND'PDYID DN 170N) .0TI2Y VIXNT7 1X DWWIN NTIN7 NYT7 DX 1NIN,D1IN01 TOD 117 v
(Mo nnawiTan ,7m) :0M'xo 3 0y Logistic Regression N11y1 (classifier) 21bn Nina'7 nx

12'T'2Y 0iNan

Employed users: Unemployed users:

-Female, 28 years old, 4 years of experience -Female, 36 years old 10 years of experience
-Female, 60 years old, 34 years of experience -Female, 26 years old 1 year of experience
-Female, 25 years old, 3 year of experience -Male, 44 years old, 9 years of experience

-Male, 54 years old, 20 years of experience
-Male, 24 years old, 2 years of experience
-Male, 39 years old, 12 years of experience
-Male, 30 years old, 4 years of experience

N7YN7 112XNY D111 DNIN DY WNND]

import numpy as np
data_x = np.array([[1,28,4],[1,60,34],[1,25,3],[0,54,20],[0,24,2],[9,39,12]
,[0,30,4],[1,36,10],[1,26,1],[0,44,9]])

data_y = np.array([1,1,1,1,1,1,1,0,0,0])

def h(x,w,b):
return 1 / (1+np.exp(-(np.dot(x,w) + b)))

w = np.array([0.,0,0])
b=20
alpha = 0.001

for iteration in range(100000):
deriv_b = np.mean(1*( (h(data_x,w,b)- data_y)))
deriv_w = np.dot((h(data_x,w,b) - data_y), data_x)*1/len(data_y)
b -= alpha*deriv_b
w -= alpha*deriv_w

print("User [1, 49, 8] prob of working: ", h(np.array([[1, 49, 8]]),w,b))
print("User [©, 29, 3] prob of working: ", h(np.array([[0, 29, 3]]),w,b))
print("User [1, 29, 3] prob of working: ", h(np.array([[1, 29, 3]]),w,b))

N AT



01IN'TDD || 127

D79
User [1, 49, 8] prob of working: [ ©.21107079]
User [0, 29, 3] prob of working: [ ©.66430518]
User [1, 29, 3] prob of working: [ ©.43735087]

NPIDYN 172" N7w D'WIN DAY 017D 0 NXIAF7 "W IXN7 NDNNY NN 72,0172
.NPIDVAN 172" 10172 1 NXIAPT7 MW IXNT7 70w NN 7
XITIND DYND NI VI DXV

N'DDIAI7N N'XPAOND D'72PNY NINXIND NIYHYD
Pr(Y = 1]X) np7nn7 1nwn yoinn NIN2NDN7 NDNINN NIDDIAI7N NIXPAOND 7171W INXINN - @
Y = 1-nw 1>'on nnX |nana ,ni7o
JUXIAP 22 DY7TANN AN NN DX PIW NT790 7TI0D NIDQWODIZ D e
NP7 NIXPITIN P NN NIXIQPT7 DM D |MVD X7

(2018 '2 TVIN) ML 7w |N2D N'7NY

INT) NI72MTN NTNI7 NN APNDN YN NTNI7 NNND,DDITIDD NIXIAP Y NINANDN N7ITA 7202 NDXT |IN)
NIXNNT |21,0M0IN Y AWNDN 'WTN DTNIZN D'DITIDDNN NIXND NDNTN 197 .(NDNTAN NYP'70 XDAIT NN
D'TNI7N D'VATILDN 727 ,07IX .AIDPLIIIN DITNIZN D'LITILDA AT NIN,NIIDN Y AWNDN 'WTHN D'DTADDN
D'TNI7N D'DATIVDN 727 D7IN .DMOIN W' NNIDN |'N DN ,19N71 DMOIN |'N NIIDD ¥ OX AWNDN 'WTD

NNIMOINIT NIANINNY NNNT JN1) .0MIOIN |'N D2 N1IDD 'N DNI DMOIN DA W N1IIDN ¥ DN ,NIDPILIDIN

.(MpPn2a g X7 N1 0'LIATILDY

Name Has Bicycle Has own car Department
Tamar Yes Yes architecture
Danny Yes No CS
Nofar No Yes CS
Zofiya No No architecture

0D 7V MIDPLIDIN IN AWNDN 'WTD NP7N0N DN DN DY7N AMDATIDD IX DATIDD [N1'N2AY 7TI0 11127 0'XIN 1N
.TA'72 N11DNIOMOIN 7V NI7V2

DN 1PN 721D TIAY! XN DNN,N'YA7 Naive Bayes 7710 121221 0 X
QDN 1PN 7210 TIAY! NI DNNLNWYA7 logistic regression 7710111121011 .2

nno
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X = (Has Bicycle, Has Car) I'n' DXY1 117¥ NI21IDN/DM'X190,(211'DN) 011NN NN DRI 0TI
.Y = Architecture DNNINY = CS DNN7NW1DM'X'ON 0D 7Y

D7 72X D1'X10N 2 NI7N PN,NTR7TIDN 7W NNANNT'O7Y (1M N21D1N NAIWN7 DIDN! X7 Naive Bayes 771D .N
20717 'NNIDAY Y7 ANIN AT OMIDIN '7 W YT 1IN CS-7 1INY [N 0N 1D NPTN NI7N 117

.DMOIN DA M7 'XY ININ AT 2D 17 'XY YTININENIDPDIIINT DITIDD "IN DNI

M X7 nTIPr(has Bicycle | CS, has Car) = Pr(has Bicycle | CS) 1172

logistic-nN TN DIININ 112V DNVTHRNDY D'7PWN XD DNININ 2 NN J1AWNA NP7 D logistic-w 7721 .a

[P TX TDONN NN 117 DNVTRNY b-1 w 1X"NI DIININ 2 |2 NIZNN NN NPIZ 2 KINY [N 21D TIAY! D regression
.50%-n N2IL NI X' N2IWNYT DIDNI 1ININ DNDN

.DIITIDDN NIPF7NN 2 112V 121 0T Y2 NN 20171 Y4 N DMI9INT NINANDNNY |11 250% nn'7

:ONNIT7D

* _ 1
w, w) (x) = (0.5, 0.5) (1)
NNIT2 DN 7V D172 117 NIDIN X7W NXXIN 7271 TN D172 117 (1NN 197 D'7PWNN NN 1IN TN [9IN]
[PV D70 NPT IN2) DNXw, w, D'7PWN "IN 1INA7 NNWON 117 p' 110D 71N Naive Bayes 7w n1jpn7

.(NDXND O'FINT 11NN NND INI72) NIYLN NN 117 "lown!

N'LDIAI7I NN NI'DIAD DID'D

1IN APYPAD e
h(x) =w -x + b-nxa7 o
h(x) = D -noDaly o

DIN'TIANN'YXD o
.D1ININ DDIWN NN QXTI b 1971w 107 TAT7 - |[nw7 qpn

1 WN .
T Zi=1( h(xi) -, ) X W 197 0711 ©
1 N .
- Zi:l( h(xi) - yl,) :N‘nbww7mm o
;NN DINITIAN NNX{FI0 NI
1 N 1 N
V(J(w, b)) = ( ~ I _(hx) —y)x , 5 -E_ (h(x) — yl.))
NIYL NIN'XD  ®
J(w,b) = % . Z?]:l(h(xi) - yl,)2 :0'21IN1N DDIVN DY NIYDN NNXPA19] NAXN

nyvajpn e
w=w— o W:NNIWO7Nm o
b=b— o-b:Xnbw7nmm o
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Python-7 X12D

NIMODA NNIXY NI'MN N7 Y'Y DINXY NI NIDN NOY X' INTO .12 NN NIDN NOY XN |IN'O
AN DY7P7 DINMITZNENMDIN 78 wIn'm NDoINI

NTAIY TXD 72 0TIP ['2N7 1IDXI D'DOMPD NOY N |'AN7 1T .DHOMFD NOWI NNNIO |IN"O NOY
17D ,N1DN NOYT 'P'73 71T 1907 NDMIX NIDIN NOY 71 .C NOW NNAIT7 ,0'DOMPID NOW NINY NoY
NIN D'DOMFD NOY NIIXY NOYWT7 DIDONFD NOY |2 7TANN .ANIN Y'MINT7 701 AaWNnn 7w Taynny
TIj7 .N21DD NOY'7 191N XINY TY TIPN 121vY 717002
TAYNNY 1197 0127w Y 112V7 X C NOWIA ANd1w
NI71 [IWNIN 7P NN YMINT7 7101 apnnn 7Y
71901 NNIPAY NN IT7Y YXIAN NI NXT7'0DI1)
.'720NDN NOW7 C NOWD TIgn NN N 171001P0N
72DDN NNIPAY NDINIT 7Y VXIAD wn A7wn
.NIDN NOW7 '72NDNX NOWD TN NN 1NN 1710DNN

python

V970
Interpreter Compiler

ByteCode

program

Interpreter Assembler

interpreter NX172¥ N12IN N7V10 [INMO DOMPID 7V
C 0w 1w (imes) 209370 nows Meno”

AWND "INA7 NINN NIXA T2 interpreter-n

D21 1720DN Y217 X1 1IN NIN .02 N9Y7 C NOW NN DANT7 17D D'WNNYN DN 1710DNNI17M9DIN
XN DT P10 NOYT7 NDINND INNTO NOWIA 112NDY NTIPFO 72 ,NNT DN .NXIN Y2AIP XN
N - interpreter-n 7¥ NINIY NININ - bytecode 7'2nWpyc NNI'D DY Y117 X1 w100 '70N T JIN
TN YA NN YMINT 72100 X7 T2V0 ;0172 ,MDD N9WA YAl 1N AT 1INND

NIOY AWNN NINDYT "N1IIN7D" AN NN XA JINTD NOWY 72 DTIP 211 TN7W NN 7'DN7 IWON NN
NNt C NOYWYT7 DA, NNT DY .[INMD NOWA TI7 AINJ7 TINT77 NI 7w NN NN NYTR,L[27 .NINNN
A7MONIPN 1N 11220 PN DX T N PFDINY NIN NN NOWA INT X7 TI7 21021 DN JA'WNA :|INNO 7Y
|D{7 NIN DX NPT NIYAT 110N 271 N9V 7Y 11ANNN 7721 TRIY X7V TI7 A1N27 NN YNy, C 7w
NI727 [N NNIN,NX 719017 NNIY AWND VY IN7 MDD N DX T N TIP 78 NIpoann .ane
Y2172 N7X MY INN MY X7 11D NOY7 DiNn C Nova TIpw nTa1Vn ,NNIY .AX1nNn 1197 2177
NIN9 NX71 00 NI Y7 NYY NINY 72, TIPN 7@ (IXTIN'DOIN) 71V1 11700 YXAT7 NMYOND , TNN
NP'O 11D ,"NITAD" NIX{P'7ON YN DXINY N7 2IWN 12T AT .[IN1D NOWA 7'AP0 TIj7 AIWND |1ND'T
.NI9XN IN 20D
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0"D'D1 O'DID'VLI D'ANYD

JINNN-171 DNODN NINIX D1'7'I0 DINYNN NINY
.19DD 0Y 7'NNNYT NI712' X7 72K INNN-17 DY IX 1N DY 7'NNin7 0'712' DN
.1_planet Dv21 X7Iplanet_1 DWA NINWNT NINP7 712' NN 7UN7

nimnn

Jhi' DY IX "hi" :nX2N NIXA Strings-2 WNNWn7 1WON |IN1o21
17V NITINNNA NINDINA WDNYNT 17 NYOND IT NIYN)

'T told my friend, "Python is my favorite language!"'
"The language 'Python' is named after Monty Python, not the snake."
"One of Python's strengths is its diverse and supportive community."

707 print() N'Xj72191 YNNWI NTINND DIOTNT7 NX11 TWND

name = "planet mars"”
print(name)
79N NN 7272
planet mars
:NTNND 72 712V 'Y NN 117 DO TN title() n'Xpa1on
name = "planet mars"”

print(name.title())

:N2N D790 NN 722 017D

Planet Mars

.planet mars DIpN2

NADF IX NIZITA NPAIND ATINDA NN 117 1010 lower()-| upper() Ni'Xj71190

name = "planet mars"
print(name.upper())
print(name.lower())

:D79
PLANET MARS
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planet mars
JTINND 1N2 NNWD 7W V2 woNwn7 nX1n,0'mipn 0'axna
TNIL,NIDNNN NNOWD OWI'DIO DY DIXMD DINWD Y NXINY DAY ANAIT7
ANWID 7Y N7DN 1INY NN AXNT7 17D 17N 01DV 277 nXN

first_name = "Michael"

last_name "Jackson"

full name = f"{first_name} {last name}"
print(full_name)

;D79

Michael Jackson

JUNDINN NNYNO 197 wnn 'f' NIND AN 2'XAT7 W' NTINND IN7 NINWN DON7 ' 1D
Jow7w nmnnanwn 757y

0"Movn

. 1D1%)\,-,# 2N02I0N NF'OHNANND NN Y DN9DD 112y

a=>5
b=>5
print(a+b)
print(a-b)
print(a/b)
print(a*b)

:N2n D791 NN 727)

10
0
1.0
25

.DI9TANTNA 4 D790 NN 72721 2**2 170 NPTN 2IND] |IN1O]
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nin'vn

.(,) 7'D92 DITIDINN D'LANTX NAI AR MXNA [ ] 1I0'DN L1012

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
print(planets)

:D70N

['Earth', 'Mars', 'Venus', 'Jupiter']

.Earth 79N NN 7apprint(planets[0]) 170 |"X2 1YNI D'NNT7 NWAT7 1T

.EARTH 7apiprint(planets[0]. upper()) 7¥nN7 10D NITINNDN NP9 N [ND DAY |2I0D
NI JINNND VN AN RN TN INNO ;-1 DPTIND 1IV7 N7 wpannag

Jupiter D790 NN 72paprint(planets[— 1]) :112V 117¥ NP NI

7907 ,AN'WIN QID7 D'WTN 0V 117 q'DIN append() N'Xj71190

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
planets.append( 'Neptune')
print(planets)

:D79N NN 7217)

['Earth’, 'Mars', 'Venus', 'Jupiter’, 'Neptune’]

:7w07 ,insert() N'Xj71190 NTVYA NXINY DIj7'N 721 NN'WI7 DINTN 9'DIN7 DA TIWON

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
planets.insert(@, 'Neptune")

print(planets)

planets.insert(3, 'Saturn')

print(planets)

:N2n D790 NN 727)
[ 'Neptune', 'Earth', 'Mars', 'Venus', "Jupiter’]
['Neptune', 'Earth', 'Mars', 'Saturn’, 'Venus', 'Jupiter’]
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NINXN2 WHRNWA'7 712! DAN,NN'WIA 1'DNT7 NXIN NNNXY DNON 7¥ DIF'n NN VT NNX DX
.del

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
del planets[3]

79N NN 7272

['Earth’, 'Mars', "Venus']

DWW |NNNN DIPPR2 1ANA NN TRNT PNDN pOp() 'XJ119N

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
popped = planets.pop()

print(planets)

print(f"{popped} has popped from the list")

:D790N
['Earth’, 'Mars', "Venus']
Jupiter has popped from the list

VD7 ,NN'WI DIPN 707 pop-2 WNNYN7 1WON 9D
planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
popped = planets.pop(1)
print(planets)
print(f"{popped} has popped from the list")

:D790N
['Earth', 'Venus', 'Jupiter’]
Mars has popped from the list

NTNPNL YNDNYI 27,7750 1IN0 DWVTINININ 72X VN 7W DPTIIND NN DWTIN N7 1ININ D'DY9YT
:7UN7 .remove()N'Xj71191

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
planets.remove( 'Venus"')
print(planets)

079N
['Earth', 'Mars', 'Jupiter’]

N AT
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£ 1N297X 1TDA NN'WIN NN 17 |"DN sort() n'Xpaion

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
planets.sort()
print(planets)

:D790N
['Earth', 'Jupiter', 'Mars', 'Venus']
P reverse=Truenixa 19N ATD NN NN |”D7 DX N'NNYON2

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
planets.sort(reverse=True)
print(planets)

179N
['Venus', 'Mars', 'Jupiter', 'Earth’]
7UN7 ,NNIN NIWN NN X7 72N NXIND AD'WIN NN Y7 2NN sorted() n'x71190n

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
print(sorted(planets))
print(planets)

D790
['Earth’, 'Jupiter', 'Mars’, "Venus']
['Earth’, 'Mars', 'Venus', 'Jupiter']
:N2N |9IX2 (7190 "D X7) NN 7w 1TDN NN 19NN reverse() n'Xj1a1o0
planets = ['Earth', 'Mars', 'Venus', 'Jupiter']

print(planets)

planets.reverse()
print(planets)

070N
['Earth', 'Mars', 'Venus', 'Jupiter’]
['Jupiter', 'Venus', 'Mars', 'Earth’]
7UNT7 117w AD'WAN UK NN 117 11NN len() n'x7a1o0

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
print(f"the length of this list is: {len(planets)}")

D790
the length of this list is: 4
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NIN'wA 0y NI71V9

SNY72 N7 DNNDN 'in' IMNNEITINY DY for' IMX7 X NNT7I7 7D 7Y
NNAITA NIN7 WWON ,tabs 197 N7N {} 12 770 X7 "172"-0 ,NINNN NIIDN NIDYD NIYA |IN1O1 9DI)]
INTI70 7V 71720 71N NXDI 17V print-n N'X7219W NN2N

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']

for planet in planets:
print(planet)

:D79
Earth
Mars
Venus
Jupiter

:707 DMODN NITD 117 XXN range() N'Xpa1on

for number in range(1,5):
print(number)

D79

T R

[INQN NI NTD 7w NINWD N2 DNIN INYT7INTTD 11X'7 D) |nn

numbers = list(range(1,6))
print(numbers)

D79
[1, 2, 3, 4, 5]
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JNINTI7I NINWRAT7 NDAT NN

squares = []

for value in range(1, 11):
square = value ** 2
squares.append(square)

print(squares)

:D79N NN 7272
[1, 4, 9, 16, 25, 36, 49, &4, 81, 100]

:min ,() max, () sum() N'Xj71190 DY DXI9DN NIN'WA 7V NIDIYO NIj'DD'ODD
digits = [1,2,3,4,5,6,7,8,9]
print(min(digits))
print(max(digits))
print(sum(digits))

:D79N NN 7277)

1
9
45

N2 |9INQ NX1IYW 0121012 NNIN [DNNT 12D 72021 W TN Nn'wA 7V 711007 D) NN

squares = [value ** 2 for value in range(1, 11)]
print(squares)

:D79
[1, 4, 9, 16, 25, 36, 49, &4, 81, 100]
N2 [OIN2 TIAVI NN P7N DY 1 TIAY7 11D

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
print(planets)
print(planets[1:3])

D79
['Earth', 'Mars', 'Venus', 'Jupiter’]

['Mars', "Venus']

JINN7 MY X7 INNND DPTYIND INIZD NI 7170 X7 3 DPTIINY 17 D)
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(7712 X'7) 2 TV 0 DPTIND INI72 NNTN NIIXA 21027 D2 NN

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
print(planets)
print(planets[:2])

D79
['Earth’, 'Mars', 'Venus', 'Jupiter’]
['Earth', 'Mars']

NTANY DPTINT TVINDWIA JNNXD VAN D'WDNWD 1INY 70 NP7N NN OV TI2V1 NIN2N NNIXAl
:(NTN DPTINN 771D)

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
print(planets)
print(planets[2:])

:D'79
['Earth', 'Mars', 'Venus', 'Jupiter']
['Venus', "Jupiter’]

:N2N |DIN NWTN AN 1Y [:] 10N NN XD NINWA 78 Rginy npnyn vXxa7:11d

planets = ['Earth', 'Mars', 'Venus', 'Jupiter']
otherPlanets = planets[:]

print(planets)

print(otherPlanets)

planets.append( 'Neptune')
otherPlanets.append('Uranus"')

print(planets)
print(otherPlanets)
:D79
['Earth’, 'Mars', 'Venus', "Jupiter’]
['Earth’, 'Mars', 'Venus', 'Jupiter']
['Earth’, 'Mars’, 'Venus', 'Jupiter’, 'Neptune’]

['Earth', 'Mars', 'Venus', 'Jupiter', 'Uranus']

N AT
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D'79XV/Tuples

.() D711V DMAID QY 1'TAY NN 79NDN NNL,AR'WAN NMiva

NNNT ND'WA IN NN D'WDAYD ND'WI DY TAIY NNX YN TN N2IWN NIN'WI NIY7 N7100
JIINWN7 017101 X7R 0'DM9 7Y NDWA IXI7 NXON DDYOT7 NNT DY .JNwN1

NIINWN7 0'712' DIINY 02Y7 DNUAN [INMD AT NN FITA NIYY7 17 DNWOND Tuples

. Tuple NXA1 1'W7 NN NINY AD'WAL L immutable-)

IT7Y NINW! N7 17TIAW N'DANT 07121 1IN, D1DN 7TIA2 NIN7 11X TIDNY 270 117 W DX ,XDAIT7
:70XD7 NITINN ND1dN

dimensions = (200, 50)
print(dimensions[0])
print(dimensions[1])

:D79
200
50

:79ND2 1V MIWI DN NP NN AN INA

dimensions = (200, 50)
dimensions[@] = 250

MNP D79
TypeError: 'tuple’ ohject does not support item assignment
ANI72,WTN '79NXD DY 7OKD "DINT7" 7211w 210D

stars = ('Earch','Mars"')

print("Original stars")

for star in stars:
print(star)

stars = ('Venus', 'Jupiter')

print("New stars")

for star in stars:
print(star)

;099
Original stars
Earch
Mars
New stars
Venus
Jupiter
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OMIDLADINI D'XIN

iINIIDn
a<=b a==
a>b al=b
a>=b a<b

and [123 'X2NN DN True 1'TNND x < 5andx < 10

or 121 0'NINN TN OX True 1NN x <5o0rx <4

not 71IDON N'7'7W NN 'TNN not(x < 5and x < 10)

NIt N71V9
is 0N DNWNN DN True 1'TND XISy
D{7MAIN AID ININD
is not N7 DNWDN Y True 1NN x isnoty

Dj7"IN AID ININD

n'72n N71y9

in

191XOD 71V DX True 1'TNN xiny
INY72 DPIMIN NNTDA NXN)
not in N719X9D 71V DN True 1'TNN xnotiny

DPIMIIN MNTD NXD)]
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7wN7
companies = ['nasa', 'space x']
for company in companies:
if company == 'nasa':
print(company.upper())
else:
print(company.title())
D79
NASA
Space X

7wn7 ,elifnnxa axim else-if 'Nann INmoa

age = 25
if age < 4 :
print("what a baby!")
elif age < 18 :
print("you are still young!")
else:
print("watch your hair!")

D79

watch your hair!

OV NN 21N27 DIYO [N, (NINNN N9V [SEmpty NN2INN N'X{72197 NNITA) NP NN'WI DX P1IT27 17D
27UN7 ,if-N NN D' 7V NaNwn

companies = []

if companies:
for company in companies:
if company == 'nasa':
print(company.upper())
else:
print(company.title())
else:
print("the list is empty!")

:D79
the list is empty!
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nI7'n/Dictionaries
OVNAT PRMIENNONN AT 7X0WN (DMAITIPI) @ -2 TI0ID AT 72 WND { DY T 17'0
.0'N'19DNI YAX 212 727,027 12210 1XNN FNYN 7Y TIAV)
:N2N LIYON [17'N2 |12
earth = {'color': 'blue', 'moons': 1}

print(earth['color'])
print(earth[ 'moons'])

:D79
blue
1
N2 NIIX2 0N [17'D7 'DINT7 DX NN
earth = {'color': 'blue', 'moons': 1}
print(earth)
'7 Billion'

earth[ 'number of people'] =
= 365

earth[ 'number of days']
print(earth)
D79
{color': 'blue’, 'moons': 1'}
{color': 'blue’, 'moons’': 1, 'number of people’: '7 Billion', 'number of days': 365'}
NX0IYW NNIINXIY NN NIAIT P7ZX q'DIN7 70 NN PN |17'0 7NNNT D) N1
earth = {}

earth[ 'number of people'] = '7 Billion'

earth[ 'number of days'] 365
print(earth)
D79
{'number of people’': '7 Billion', 'number of days': 365}
:7UN7 del-2wnNwi 117w I7'000D AT PINDT7 NX11 DN
earth = {'color': 'blue', 'moons': 1}
print(earth)

del earth[ 'moons’]
print(earth)
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D79
{color': 'blue’, 'moons’': 1'}
{'color': 'blue’}

NNN NNMYON NWYA7 DT 717V )17'02 MIVD NNNY 1IVN NN 7277 172 DY2INND D12IDA keys-1 wINY
NIV 7270 ,0M7 1IN WPA0D NNKY NNONN DX

NNONN DN ATNIY 7TNN N1 Y I TANT 112 get() NL'wa wnnwn7 17010 ,'9'X9D |9IN] ,0117'0D]
.Onpg X7 wpiann

VN NN 1AYNT7 712 DNN PN T720X0IND DIDINND L JIUNIN DIDDIND NNOD NYAIT get() now
:0"7 X7 NNONN DN TNIY

earth = {'color': 'blue', 'moons': 1}
points = earth.get('points', '"No points value assigned.")
print(points)

:D79

Ne peints value assigned.

: for NIN71I7 NyXDX2A |17'0 7V D7W 12VD

earth = {
‘color': 'blue',
'moons': 1,
"population': '7 billion'

for key, value in earth.items():
print(f"\nKey: {key}")
print(f"Value: {value}")

D79
Key: color
Value: blue

Key: meons
Value: 1

Key: pepulation
Value: 7 billien
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:17'n2 NINNONN 70 NDOTN

earth = {
‘color': 'blue',
'moons’': 1,
"population': '7 billion'
}
for key in earth.keys():
print(f"Key: {key}")

D79
Key: color
Key: meeons
Key: pepulation

.earth.values() 21N21 DYONY 771 WIN ININ YXQ] [17'D2 0'DIVN 72 7Y 11AY7 17D
:NNQN NIXA 7Y91,9D1 [I7'D N2 |17'D WNN7 NX1IW)

planets = {
‘earth': {'color': 'blue', 'moons': 1, 'population': '7 billion'},
'mars': {'color': 'red', 'moons': 2, 'population': '@'}

for stars, star_info in planets.items():
print(f"planet: {stars.title()}")
color = star_info['color']
moons = star_info[ 'moons’]
population = star_info[ 'population’]
print(f"color: {color}, moons: {moons}, population: {population}\n")

D79
planet: Earth
color: blue, meons: 1, population: 7 killien

planet: Mars
coelor: red, moons: 2, populatien: 0

.DN'7N

N AT



