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Conceptual Logical Internal
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Intersept operation Union operation
P Q PxQ
1
A A | 1
2 =
B A 2
3 A 3
B 1
B 2
B 3
Cartesian Product Difference / Except operation
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User (uid : integer, uname : string, rating : integer, age : real)
Book (bid : integer, btitle: string, type: string)

Borrow (uid: integer, bid: integer, date: Date)

S U S, users Al 5] yes
51 n 52 uid uname | Rating Age wid TUname Ratng | Age
uname | Rating Age 22 o lae 7 450 22 | ea N 2e T 450
S 3
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Loan-Schema (loan-number, amount, branch-name)
Customer-Schema( customer-name, customer-street, customer-city)
Borrower-Schema(customer-name, loan-number)

Employee-Schema( employee-name, phone-number)
Loan-Officer-Schema( banker-name, customer-name, loan-number)
Depositor-Schema (customer-name, account-number)
Account-Schema(branch-name ,account-number, balance)
Branch-Schema( branch-name, branch-city, assets)

| customer-name | loan-number | | loan-number | branch-name | amount | [branch-name | branch=city | assets |

Adams L-16 L-11 Round Hill 900 Brighton Brooklyn 7100000
f{urfy t?g L-14 | Downtown | 1500 aowntown grooklyn ) 9288888
ayes 5 15 P id 1500 ianus orsenec
Jackson L-14 fri6 P:gyﬂ dg: 1300 | | North Town | Rye 3700000
Jones L-17 yndg Perryridge | Horseneck | 1700000
Smith L1 L-17 | Downtown | 1000 | | pynal | Bennington | 300000
Smith L-23 [-23 | Redwood | 2000 | |Redwood | PaloAlto | 2100000
Williams L-17 L-93 Mianus 500 Round Hill | Horseneck | 8000000
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Loan-Schema (branch-name, loan-number, amount)
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O branch-name =" perryridge" ( Looan )
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O branch-name =" perryridge" /\ amount >1200 ( Loan)

ABle e s gt yBI (g2 G 6l e s seall and uds 4 slaag 03l L5 Ae gena LAY
1 Sl blasdl Sldloan-officer

Loan-officer = (customer-name, banker-name, loan-number)

O customer-name —banker-name ( Loan-Officer )
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:Projection Ly islas
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loan-number branch-name Amount
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I customer —name (O customer —city =" Harrison" (Customer))
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:Difference Operation (il dslas

Il customer —name (Depositor) — 11 cystomer —name (Borrower)
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I customer —name (Depositor ) M I1cystomer —name (Borrower )
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SQL & wlegasxall e Oildoal!
EXCEPT ()l 3 INTERSECT abolidl, UNION glaial Oldass sql ds) zraud
(Slal gl) Slawdl pui Sldaall 048 gl Gadas JI SBMall $9205 Of cang
Jolaadl pid 2o bagsds
132lg J9a2 8 Jslaall b oy ll oy i il bng il Blelyo cung
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aiyill pusdis Lpadad Ol a5l dgudny o lgmnos 33 il B3acdl cadisd elys ol g @

IS5 99 Jglir Bue o ylawl el pusuiud : glaixdl UNION
ol A3 ol (g Lgadr Byl elgun ¢ Jgdar ST 3o ol k) select yodl pluiil (oSay 4 lialal 9 Gaus
W3S ) gy s 3Lt il Bolgill § 9 \gio Lgsder o 31 U
plsinl liSey Al Sy (§ Al g o5 (09 gl 013 § select yol po 8T s )l Il -
.0an po ogxeds 2> UNION 9 UNION ALL
ol 50 348 33 paudD Joladl CHlS o] dals 83380 Basd shwl Wlia Hs%s ol Lredll o Jolaal pud pos sic
2l 85350 aud Lo Jolandl pud aos sic aiin 3l Joandl s9im ol 3355 € o] Lo a3ans el as Gliledl 8acld ol 13g)
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SELECT column_name(s) FROM tablel — JP Jgaadl (ye i Fb Lgalr o 3 21 BesYl eloal 0 L

- 5))5401@#5 L9 pis pe Ul Jydx J SELECT ool ol rads @ g UNION Jalall

SELECT column_name(s) FROM table2; - QW Jgdl s a8 AL lgalr o5 31 BkasYl ol U0 s

18,50 8 39792 lowdl 2o Jyldzll 08 zxad

SELECT column_name(s) FROM tablel - JN izl e il A Ll w5 1 Bkacl el sui L
UNION ALL - 5,50 08 2929 7lowd| po dxlg gz (3 SELECT gy oYl dmils zuads p giaws UNION ALL
SELECT column_name(s) FROM table2; - QU Jadadl e o AL Lgadr o5 31 Bukasl elasol 305 i
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SELECT Name FROM OldEmployees

UNION

SELECT Name FROM NewEmployees;
JIJSE U9 gzl ‘3 elowdl e Al
Jala Bue o Jadd AS AW plawdl mew pdsind @ abolddl INTERSECT
SleMaiwd! ¢ Lo Jaidd Al il Hlgs) (51 cleMaiuwdl (s Lo ! alold dnlas

INTERSECT Jolall lgiw Jao g tf‘-"

! dalal! dinall

SELECT column_list FROM Tablel = Jgdad) (e i A lgakr w3 (31 Btas Yl slasl suoss L

INTERSECT - (sl g 38Rl dadl) usl dgds (3 SELECT ¢yl donds rady p g
SELECT column_list FROM Table2; - QB izl e a8 AL gl b5 1 Bhae I ela] S Ln

(39 (£145) olaond) DB 3 g5 2l (il gl Bpma Ul o) 2o
SELECT Name FROM OldEmployees
INTERSECT
SELECT Name FROM NewEmployees;

szl pp Jaid ASAA)l x> gall closl ygliiu  doedill

1 dgus dBogmge algy Jguar (e ylawl Bus gl ylaw § Bagargoll OULWI o) pusuins @ §a)l EXCEPT
i doladl daall
SELECT Name FROM Tablel
EXCEPT
SELECT Name FROM table2;
sazdl § (dege 1909 olg (1B 1936 () (nals gall dbyme syl o) 1l
SELECT Name FROM QldEmployees
EXCEPT

SELECT Name FROM NewEmployees;

QU1 3839290 29 J9Y (3 8392 gall slasl : Al



JOIN

. AST gl (nlguar o sl e gl ldaaadl Bucld (e Jglaa Bus cp Jasydl Byl 131 JOIN das i 83k puseind
2 dasyJl A1
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: oyl g3l
1 &1l JasyJl INNER JOIN
A3l oyl dalall disal
Select <Select_list> From tablel inner join table2
On tablel.primarykey = table2.foreignkey
t Sl oyl (55391 daall
Select <Select_list> From tablel, table2
Where tablel.primarykey = table2.foreignkey
olasde
Join o Inner join Jldudusl (Sa e
515 by 54 L)l g5 585 pus wis o
o (ke (ad (§ duns eusdl ) dgsliniall Jgiod) (s sl e Lols) Jgoand) s el sllac) dic o
Jiiodl ) B9 ylninal] sl 8y o) g Aol 8] zeamad Y "oy ylanal] sl gl
ogolud] slosd ga cpalsgall jlghs] : Jlie
SELECT Employees.Name, Departments.DeptName
FROM Employees
INNER JOIN Departments

ON Employees.DeptID = Departments.DeptID;

Gllan o 04) 02 b gall as i



: @&l oyl Outer join (Left , Right, Full)
Molaiel U1 Jodl (e Lgidhlie as (Jasyll dgar ann> J9YI Jguaedl duzes) JgI! Jguomdl cMloran gy sl
NULL e Jilsd 3601 Joudll oy Jolio g ud (@1 V1 Jgutod! bl ol ST of 390 (o ud il
1Bl syl daladl diual

Select from tablel [full | left | right] outer join table2

On tablel.primarykey=table2.foreignkey

Inner Join Full Join

Left Join Right Join

Table
Left

39790 A pgewd o) (3> (nabbgall e Hlglol 1l
SELECT Employees.Name, Departments.DeptName FROM Employees
Departments Employees.DeptID = Departments.DeptID;
NULL yglas o drg2 o) 1319 pgolund! slowsly cpads gall S slowl yglas : domaiid)
tabge pl) gl o) o> pLudl araz Hlgbl e
SELECT Employees.Name, Departments.DeptName FROM Employees
Departments Employees.DeptID = Departments.DeptID;
NULL y¢k2; Cabogo ol dorgy o) 1319 0gsd cpnis gall slowsly LVl S slowsl gl 1 Ao
lislacl zod g0 pluddl arazrg il gall gnezr Hlghl il
SELECT Employees.Name, Departments.DeptName FROM Employees
Departments Employees.DeptID = Departments.DeptID;

Y ol @l Sl O elger pludl S slowsly cpals gall S slowsl: deisd]
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:CROSS JOIN
W9 Gl shusdl (e Jguasd! Sl oy ) glizes
(a6 rdelall dauall
Select from tablel,table2
Select from tablel cross join table2
:SELF JOIN
darudl OleMazwly ke Jguazd! asall o S Joi (o 4zl
Joisdll o el i oy Jguomll Bylaciuns slowd slas) Cam :dlasHlo
"lae Y9 ) e il § Oghomy il cpalb gadl ol Hlglsl 1]l
select wl.essn from WORKS_ON w1 ,WORKS_ON w2

where wl.essn =w2.essn and wl.pno=1 and w2.pno =2
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Employee (employee-name, street, city)
Ft-works ( employee-name, branch-name. salary)

Employee
employee-name street

branch-name salary
A Brl 500
B Br2 700
D Brl 1220
F Br3 2000

: Inner join / natural join / join

employee-name street city  branch-name salary
A S1 Cl1 Brl 500
B S2 Cl Br2 700
D S5 (%2 Brl 1220

ployee _{ ft-works

cm]\lxy\'cc—numc street City

Employee XU Ft-works

Left outer join (1 :Outer join

branch-name salary

Right outer join (2

employee-name street  city branch-name salary
A S1 Cl Brl 500
B S2 Cl Br2 700
D S5 C3 Brl 1220

Employee N ft-works

Full outer join (3

employee-name street city branch-name salary
A S1 Cl Brl 500
B S2 Cl Br2 700
D S5 C3 Brl 1220
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