 DATABASE
| l.AB[ﬁrf;ugEf“g

3&.S0L 2

Ol = =

CIOIE Bl Ol & &2 &

ST EAHS



JATABASE =X}

aaaaaaaaaaaaa

.+ 3.1SQL EO 202 KR
. 3.2SOL OI0IEf &2

. 33SQL &9 J|= =X
. 3.4 =JIROQI J|E oA
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/;lnggggjssgw 3.1SQL 22 402 I

- SQLEZ2 e Uist &2 Fess 744
— HI0Ie &2 H(DDL): &A2|0t #&E &E2

A
S

— OIoIH =& A 0{(DML): LIOIHHIOI AN &2

= 14
— 2Z 4 Integrity

« SQLDDLZ GIOIEHIL XIAHOF S RZ2H =

= LISk
= )

— S (View) &2
- SQLDDL 2 7€ d2lol= EEHE &£
— EM™M A HMIMH(Transaction control)
— L& SQL(Embedded SQL)
— 91Z&(Authorization)
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I-AB(HW ga&El}‘

char(n) -nJHe V&= 201E = EAE
varchar(n) - It nJi2| Z0|& &= It 2

int- B4 O1H SR 40| Q6

smallint- &2 d(d=+ =02 BZ2 I H SHX F=E
2
numeric(p,d) - 8%

A
MIPSEENESFSIES

— numeric (3,1) : 44.5 - OK, 444.50r 0.32 2> ?
real, double precision - J|H| S80I 235 48 =2 SHi &

I-CE =B AEH™ A
=2 xC T o I XX o

float(n) - 80T nff <At2 &8 e B &

AZ UM O AtMlol = 0l E
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Chows D12 A3|0FEO — HI0|S AA

aaaaaaa University

« Y O|&HE createtable HE 2 MA

create tabler (A; D, A, D,, ..., A, D,,
(F24d-MSaA),

)

CEERL

10
A
¥

—r2HolE 0=
— A ZAOIL 0 A= 4 02
24 A2 SO0 E X5

gfo OIOIY Bt

[ir

create table instructor (
ID char(5),
name varchar(20) not null,
dept_name varchar(20),
salary numeric(8,2))

* insertinto instructor values (‘10211’, 'Smith’, 'Biology’, 66000);
* insertinto instructor values (‘10211°, null, 'Biology’, 66000);



Cwws: Create TableOid SZ&-HILXEH S A

create table instructor (

ID char(5),

name varchar(20) not null,
dept_name varchar(20),

salary numeric(8,2),

primary key (ID),
foreign key (dept_name) references department)
« not null
* primary key (A, ..., A;)
- |l A=sL2 20| 0td=S deiote 2dt: /US
- foreign key (A, ..., A,) references r
- 54 (A, -, A))c 2dI01E re| =212 LE2tO0F StL.
— 2| Gl0l M dept_name= department2| =3|0|{ 0F tCt= A

= dolst A




Cowe, 01 F 2| (I GIH)

LAB v

e create table student (
ID varchar(5),
name varchar(20) not null,
dept name  varchar(20),
tot_cred numeric(3,0),

primary key (ID),
foreign key (dept_name) references department) );
« create table takes (

ID varchar(5),
course_id varchar(8),
sec id varchar(8),
semester varchar(6),
year numeric(4,0),
grade varchar(2),

primary key (ID, course_id, sec_id, semester, year),
foreign key (ID) references student,
foreign key (course_id, sec_id, semester, year) references section );

c id= =0 A & =
S

Se OIC}. > st =alst at)| =<
IS0 2P SAIK S

E = -/ ’OE
X80 e

8
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aaaaaaaaaaaaa

e create table course (

course_id varchar(8) primary key,
title varchar(50),

dept name  varchar(20),

credits numeric(2,0),

foreign key (dept_name) references department) );

_ =) MOl SAAFIEEM SEIF OFLIRE &4 HOiAl B
A =



leﬂI}BASSEM E‘||O| = I'I'llgl' EI%

Hanyang Univ

e drop table student
— student HIO| == &M Aot LHE S AHA
« delete from student
— studentH|O| =2 LHEE 4
« alter table
— alter tableradd AD
« A:2d0IE r0fl =01 542 0|5
e D: AS Z[2/

c DEEZS j22 249 XI(U02 Y 20| MEE

— alter tablerdrop A
- 208 r=2FH ASE S ANl

T o= T

« B4 AHIE 22 HIOIEHIOIANAN RIBEX 28

LS O

>
Ql
-
2
D
o
i
10
30
>



3.3 SQL & 2Jo| J|& X

SQL (DML)

g
Iy

LAB Computer Sci& En
« Hanyang Universit

* " DATABASE

-

0l

EH:

[s=
S

o]
Kl
1

oJ
Rl
160
K

LA
.

select A, A,, ..
fromry, 1y, ...

where P

2
-/ O
- R: Edl0lA

- A

— P : =0 (predicate)

11
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select 22 &9 Z2llg 1
— 2H =2 == A4l Hs=E
0l Ml — find the names of all instructors:

select name
from instructor

=9|: SQLUHIMN OS2 A= AtE =0l Al
— =, Name = NAME = name

A

=
o =2

[]OII

=

FIF
Jp

12



VDATABASE

I-AB(HW ga&El}‘

selectZ(Cont.)

SQL = 22 2U0=2 OtLct 22080 === dEE
=== MlHot)| ?Iol A= select Lt= 0l distinct £ Z Alol OF &

— &/ =

Find the names of all departments with instructor (== Ml H)

select distinct dept_name
from instructor

=== MHotd 2 Al 2= ER0l= select L0l all= Al

select all dept_name
from instructor

M2 = default= ?

distinct L} aII° MX| 4
H D= LF2LCH =, allO] default |0 U=

@)
> OracleO| A= S22l 240

|AA

13



Jgggggggm selectZ (Cont.)

e TESHZ ZAIE M= * (asterisk)E AIS
select *
from instructor
- select 22 H40ILI &= SOl A=HLX(+, —, %, and NS X
23S A Ol =
O = T AN
o (Al :

select ID, name, salary/12
from instructor

instructor HIOIS WA HE20| 122 LISFHEA Z2YE = = US



VDATABASSE“ fromZ&

I-AB(HW ng Univey l}‘

e ThefromZ& =2 &2 &&= 2404

& =
— AdAHU=UHAN= IHEIE &5 A& of

S

ﬂJIO

DAl
F

nol

00

Find the Cartesian product instructor X teaches
select =
from instructor, teaches

= Jl=8t instructor — teaches = 2t= 0
— R U2 2 NE Mo H

- JIEIA 3 ANAHS whereZ (2 H H=0l A & EX

= [l =EotH AtEE = RUS

F

I

o ARy 1}

R
(I

9
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aaaaaaa Umvmll’}‘

e whereZ=2 &2 2 )J} OF=0} OF

: F
~ BHUSUA S0 &S

w

TAS YA

F

gol

gol

« To find all instructors in Comp. Sci. dept with salary > 80000
select name
from instructor
where dept_name = ‘Comp. Sci.' and salary > 80000

« N8 XAHE2 =2|lH A& H(and, or, and not)S & HZ Jts

16



G IE| A 21 instructor X teaches

LAB. e i
Instructor teaches
ID name dept_name salary ID course_id | sec_id semester year
10101 | Srinivasan| Comp. Sci. 65000 10101 | CS-101 1 Fall 2009
12121 | Wu Finance 90000 10101 | CS-315 1 Spring 2010
15151 | Mozart Music 40000 10101 | CS-347 1 Fall 2009
22222 | Einstein Physics 95000 12121 | FIN-201 1 Spring 2010
32343 | El Said History 60000 15151 | MU-199 1 Spring 2010
“““““ oo — * amann ARAAA T TN/ 111 1 ~_ 11 2009
inst.ID | name deptname |salary | teaches.ID | course_id | sec_id | semester | year
10101 | Srinivasan | Comp. Sci. | 65000 10101 |Cs-101 1 [Fall 2009
10101 | Srinivasan | Comp. Sci. | 65000| 10101 |Cs-315 1 [Spring |2010
10101 |Srinivasan [ Comp. Sci. | 65000 10101 |CS-347 1 |Fall 2009
10101 | Srinivasan | Comp. Sci. [ 65000 12121 |FIN-201 1 |Spring |2010
10101 | Srinivasan | Comp. Sci. 65000 15151 |MU-199 | 1 |Spring (2010
10101 | Srinivasan | Comp. Sci. | 65000| 22222 |PHY-101| 1 |Fall 2009
12121 | Wu Finance 90000 10101 |cCs-101 1 [Fall 2009
12121 | Wu Finance 90000 10101 |cCs-315 1 [Spring |2010
12121 | Wu Finance 90000 10101 |CSs-347 1 |Fall 2009
12121 | Wu Finance 90000 12121 |FIN-201 1 |[Spring |2010
12121 | Wu Finance 90000 15151 |MU-199 1 |[Spring |2010
12121 | Wu Finance 90000| 22222 |PHY-101| 1 |Fall 2009

17
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Comese S Ol

lAB Computer Sci& Eng.
«Hanyang University

« For all instructors who have taught some course, find their names and
the course ID of the courses they taught.

select name, course_id
from Instructor, teaches
where Instructor.ID = teaches.ID

* Find the course ID, semester, year and title of each course offered by
the Comp. Sci. department

select section.course _id, semester, year, title
from section, course
where section.course_id = course.course_id and

[dept_name 2 dept_name = ‘Comp. Sci."

RelationO| £ 0| Q1|2

section course
course_id » course id
sec_id | title
semester dept_name
year credits
building
room_no
time_slot_id




Comssse A}

Hanyang Unive

LAB:::

O X O]
sug L 1 L
Aol Kole BDEE =4S oM 112401 HZ2 228 SZS00Z )
AN 2HssE sS850 M oL 7 AEh
select *
from instructor natural join teaches;
(1 metzolA LI table0] &8 €10}
2. ZOI0 AEE =4 = 5tt= AMZHEICHERS D] H2)
3. NHEX0 20 U= 542 DPaljljl FIoH 2 cHe
%ﬁ@ﬁéol% AMEE 2IH (instructor.name)
ID name dept_name | salary | course_id | sec_id | semester| year
10101 |Srinivasan Comp. Sci.| 65000 | CS-101 1 Fall 2009
10101 [Srinivasan| Comp. Sci.| 65000| CS-315 1 Spring | 2010
10101 [Srinivasan Comp. Sci.| 65000 CS-347 1 Fall 2009
12121 |Wu Finance |90000| FIN-201 [ 1 |Spring | 2010
15151 |Mozart | Music 40000| MU-199 1 |Spring | 2010
22222 |Einstein | Physics 95000| PHY-101| 1 Fall 2009
32343 |El Said History 60000 | HIS-351 1 Spring 2010
45565 |Katz Comp. Sci.| 75000 CS-101 1 Spring | 2010
45565 |Katz Comp. Sci.| 75000 CS-319 1 Spring 2010
76766 |Crick Biology 72000 | BIO-101 1 Summer| 2009
76766 |1Crick Rinloov 72000 1 RTO-201 1 Sirmmerl 2010

19



Coumase XFSH X O (Cont )

BB o Ve

List the names of instructors along with the course ID of the
courses that they taught.
— select name, course_id

from instructor, teaches
where instructor.ID = teaches.ID;

— select name, course_id
from instructor natural join teaches;

= 222 Zite &=20, 18 FAtUE HA? N

from &S HAY H2lot MZ2 relationS S0 Y
HUAN MAEE AHZ 2 relation0f] where2 & & &
22 H2 2 tuple= 0l THotH select X2l E & /

F

ool
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LAB:

omputer Sci.& Eng.
Hanyang University

-Cmﬁ AA X OI(Cont.)

C1Z 010 QI - 0|52 SYUBHH A2 BRI0 2 &
2 XO|E A Ol2
A L =22 T MO

A
S

= 0|

List the names of instructors along with the titles of courses that
they teach

2= HAN

e select name, title

from instructor natural join teaches natural join course;

1. instructor2} teaches2| AFAHZEQl : 2EXSM -ID \

(ID, name, dept_name, salary, course_id, sec _id, ...)
2.12 Z1t2 coursel| AHAHAXLOI BS54 - course_id, dept_name
- course_id&E 0t OFL| 2t dept_name& 2010t &tlt= 212 7 E
> Z=,22 ZitE "W ASE STH0M JtelXl= =76 Dt S
> wW=JF CHE St0lA JelXl= =2 2
- Instructor0fl A= dept_namedt courselfl &= dept_name2 &2
K H4H0|S0[XICt 2OIE2Z CHEN AIESED| HHE2E /

21



vlnﬂ@mssﬁm XA L0l (Cont.)

Hanyang Univ

— =HIE HH1
e select name, title

from instructor natural join teaches, course

where|teaches)course id = course.course_id;

> course_id”7} At ZE 9l
Aol = L1, courseOf| =
- =UIE BHE2 AX7| I Z 0| ambiguityS

_ a|st7| {3l relation0| 2
« select name, title 2¢
from (instructor natural join teaches)
join course using (course_id);

/- Ao= W0l W=It Zlote B =2 =HE IHHS A
- MEXoIE2dI=8e2 F Edold0 &Moot BE= SS54S
OlZ0otq XQlot)| tH20 20l =&= X[ &Eot)| ?ot]
join ~using (£21=48)E 0l =
\ /
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vnueges;m 3.4 =)t Jl= 22 — Rename &4t

«Hanyang Univey

« SQL=2 asZ =2 0|Z0otH EdI0lE0ILE 542 0|52 MBS = AU
old-name as new-name
« Gl
— select ID, name, salary/12 as monthly salary
from instructor
« Find the names of all instructors who have a higher salary than
some instructor in ‘Comp. Scr'.
— select distinct T. name
from instructor as T, instructor as S
where T.salary > S.salary and S.dept_name = ‘Comp. Sci.’
T S
ID name dept_name salary ID name dept_name salary
10101 | Srinivasan| Comp. Sci. 65000 10101 | Srinivasan| Comp. Sci. 65000
12121 | Wu Finance 90000 12121 | Wu Finance 90000
15151 | Mozart Music 40000 15151 | Mozart Music 40000
22222 | Einstein Physics 95000 22222 | Einstein Physics 95000
32343 | El Said History 60000 32343 | El Said History 60000

23



G 3.4 =)t J|= 22 — Rename A&

()
d=tE = US

instructor as T = instructor T
— Q22 W A= as= BFEA| MetE

rr

* as



"'/_:DATAB);SE S8 A A

LAB ono b

« SQLES 2AE HIuWE ?lotH =AE A HAMXZE HSE. “like”AH &AL
= TS SEZAE AI=otd 2AE IHE &S AMtsEE = U3
— HEE(%): F=2=2AE 0 & S
— &2 =(). otLte 2 Ao & =

« Find the names of all instructors whose name includes the substring
“dar”.

select name
from instructor
where name like '%dar%’
¢« 100 %" =AE A= Rl ES2 AN AFE

like ‘100 \%' escape '\

- %ZE special 2 A0t OtLl et DBt 2XtE2 X 2l
- A, 100 %22 A& E = 2= 2AE
- like ‘ab\%cd%’ escape ‘\' = “ab%cd’E= Al & & =

2= =2AE

25



G 2 X A AH(Cont.)

«Hanyang University

- ZANE =2 UHa=2At A=
- =AE IME 0HE 2 Gl

— ‘Intro%’ : “Intro”"= Al &6l BE &
ol &

— ‘%Comp%’ : “Comp’E E &

— ¢ HEG| 3O SNER P

- % EHUHE 32 2At

O
Q'ﬂ

« SQL= Lh&fet
- = A E & (using “|[")
- A=A HE
- =ANE 20|, FE=AE F=

= AE Hitb= MBS

il
il



Oms S = &I = A3t (order by)

nnnnnnnnnnnnn ty

List in alphabetic order the names of all instructors
select distinct name
from instructor
order by name

[

LHElXt=2 desc , LEXT=2 asc AIE. LISE= 28Xt
— Ol Ml: order by name desc

CH=ol &40 ol M At Dls

— Ol Ml: order by dept_name, name

27



< DATABASE g whereZ&

LAB Computer Sci& En
«Hanyang University

between bl A ALK}
— Ol MI: Find the names of all instructors with salary between $90,000
and $100,000 (that is, > $90,000 and < $100,000)

— select name

from instructor
where salary between 90000 and 100000
== dlu

- where salary >= 90000 and salary <= 100000 ]
(=]

— select name, course_id
from instructor, teaches
where (instructor.1D, dept_name) = (teaches.ID, 'Biology’);

~
[ - where instructor.ID = teaches.ID and dept_name = ‘Biology’ ]

£t not between EAKIE QS

28



Cow 3.5 &8 o1

LAB.::

Hanyang Unive

Find courses that ran in Fall 2009 or in Spring 2010

(select course_id from section where sem = ‘Fall’ and year = 2009)
union
(select course_id from section where sem = ‘Spring’ and year = 2010)

Find courses that ran in Fall 2009 and in Spring 2010

(select course_id from section where sem = ‘Fall’ and year = 2009)
Intersect
(select course_id from section where sem = ‘Spring’ and year = 2010)

Find courses that ran in Fall 2009 but not in Spring 2010

(select course_id from section where sem = ‘Fall’ and year = 2009)
except
(select course_id from section where sem = ‘Spring’ and year = 2010)

29



Coss.. ZVBH 144 (Cont.)

LAB Computer Sci& Eng.
«Hanyang University

e union, intersect, and except
— )| FbtiteE AMAsle S== A

« union all, intersect all and except all.

- =223l

30



y
Cwes 3.6 = (Null) =t
- S22 =408 gisd=A=0olE
« Y gE“g + Y= dfunknown)” EE ¢
]

si= Lefst &= Aeel Aut= Y0l L.
— Example: 5+ null = null
« “isnull’2 & = ZAME I AI=SE

Ol Ml: Find all instructors whose salary is null.

select name
from instructor
where salary is null

‘EMOIA &

= gl(not exist)”

,
&7t “salary = null” 2+

SQLO| A Arswr%

Qe BHOITL 7
317}

-

null= =

salary 40| nullO|2t= AS 11 USS
gLt =" 20 Q= expressionO| nullZ &
\ &2 Oracle 5| &%

2 = BEALL EXSHA| AZ B2 E 20| So, salary = null2
ol gl | glulagg_ o |:||-x| OI-%.

A7t ™ trueE returnst’| = &t

)
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Comerse L

et = g (Cont.)

Hanyang University

- —
e Halis X

nol

— Example: 5 <null or null<>null or
« unknown2 Z Xcl&l= =2l 0l Xl:

— OR: (unknown or true) = true,
(unknown or false) = unknown
(unknown or unknown) = unknown

— AND: (true and unknown) = unknown,
(false and unknown) = false,

FSEHl W A2 unknownl 2 M2l gt

null = null

(unknown and unknown) = unknown

— NOT: (not unknown) = unknown
— Bt PO} unknownOl 2 “Pis unknown”
« whereZ 2| X210] BFeF unknownl £ &I}

2 trueZ M|
T ™ false £ &2/ &

32



Cuess. 3.7 A &=

- YN Bt= Le0IE0M S(F, S8) AS0 UM S22 ol
2 (] S

= (]
H =4 gt= Bretstlt.

avg. average value

min: minimum value
max: maximum value
sum: sum of values
count: number of values



chite 7 2 4(Cont.)

TUAB ki

Find the average salary of instructors in the Computer Science
department
— select avg (salary)

from instructor
where dept_name='Comp. Sci.’;

Find the total number of instructors who teach a course in the Spring
2010 semester

— select count (distinct ID)
from teaches
where semester = 'Spring’ and year = 2010

Find the number of tuples in the course relation

— select count (*)
from course;
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Comee &

ter ci
Hanya gU

ug

A &=

Find the average salary of instructors in each department

— Group By

— select dept_name, avg (salary)

from instructor

group by dept_name;

dept_name avg_salary
Biology 72000
Comp. Sci. | 77333
Elec. Eng. | 80000
Finance 85000
History 61000
Music 40000
Physics 91000

ID | name dept_name | salary
76766 | Crick Biology 72000
45565 | Katz Comp. Sci. | 75000
10101 | Srinivasan | Comp. Sci. | 65000
83821 |Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. | 80000
12121 |Wu Finance 90000
76543 | Singh Finance 80000
32343 | El Said History 60000
58583 | Califieri History 62000
15151 | Mozart Music 40000
33456 | Gold Physics 87000
22222 | Einstein Physics 95000
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a r—1 1
(Do & H| =+ — Group By (Cont.)
« select clauseZ0 U= 2= SOHAM EH &=t EEZA H=
=Hd =2 group by IZIAEN BtEAl =Sl 0F &
— *0lcd 22| */
select dept_name, ID, avg (salary)
from instructor
group by dept_name;
&a}ﬂ% st 15 otof )
o4a+ m¢ IDJ} ETHE
O NIR JIXI4E B8 s 4 218
9 jaH AN, selectZ 0l & Hl & =(avg) Bt Z 0l
U= =4 =0| group by F 0l & LE2tOF StHCH,
N /
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Cwess - X H| 8H4= — havingZ

Hanyang Univ

« Find the names and average salaries of all departments whose
average salary is greater than 42000

select dept_name, avg (salary)
from instructor

group by dept_name

having avg (salary) > 42000;

Ol:havingZ 2l 22 J1&80| @ 4&E 0|=0 ¥=2&= BtH
whereZ 2| X212 &0 4D & 2=}



Al:
select sum (salary )

from instructor
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LAB Computer $ci& E
«Hanyang Univers
[ ]

* " DATABASE

-

100

H null gt £ A

- gHE =

O Oj=2et
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8 =& otF Z°2l(subquery)
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LAB Computer $ci& E
«Hanyang Univers

* " DATABASE
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oln
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Find courses offered in Fall 2009 and in Spring 2010

select distinct course _id
from section
where semester = 'Fall’ and year= 2009 and
course_id in (select course id
from section
where semester = 'Spring’ and year= 2010);

Find courses offered in Fall 2009 but not in Spring 2010

select distinct course_id
from section
where semester = 'Fall’ and year= 2009 and
course_id not in (select course_id
from section
where semester = 'Spring’ and year= 2010);
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LAB:

G =& OFF 22 — &g dlw

mpute S&Eg
Hanyang Unive

Find names of instructors with salary greater than that of
some (at least one) instructor in the Biology department.

select distinct T.name
from instructor as T, Instructor as S
where T.salary > S.salary and S.dept_name = 'Biology’;

Lee 5000 Biology
Same guery using > some clause Kim 10000 Biology
select name Park 7000 Computer

from instructor
where salary > some|(select salary

from instructor

where dept_name = 'Biology’);

Z1t=? > (5000, 10000)
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LAB::

Jmhsgaﬁ someZ

Hanyang Unive

F <comp>somer < 3t er suchthat (F <comp>1t)
Where <comp> can be: <, £, >, =, #

0
(5<some | § | )=true
5 (read: 5 < some tuple in the relation)
0
(5<some | 5 | )="false
0
(5=some| § | )=true
0
(5% some | D | ) =true (since 0 # 5)
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VLD:TABASE a || JE-i!

B(

S&Eg
Hanyang Univ

F<comp>allre Vter (F<comp>t)

0
(5<all | 5| )=false
6
6
(5<all [10]| )=true
4
(5=all| 5 | )="false
4
(5% all| 6 | )=true (since 5 # 4 and 5 # 6)

43



Cmese all= 2| O

ompute S&Eg
Hny ng Univey

* Find the names of all instructors whose salary is greater than
the salary of all instructors in the Biology department.

select name
from instructor
where salary > all (select salary
from instructor
where dept_name = 'Biology’);
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« The exists HAKI
— ot #20t S&E &0l OtLIH trueE Btatetlt.
—exists re r0d
— notexistsre r=9@




el exists

lAB Computer Sci& Eng.
«Hanyang University

« Find all courses taught in both the Fall 2009 semester and in the Spring
2010 semester

select cogrse_ld olptEl 0|2
H}72+xl o< from section as(S)

where semester = 'Fall’ and year= 2009 and
= exists|(select *

52| =lo| [ from sectionas T
where semgster = 'Spring’ and year= 2010
and é%course iId=T.course_id);

2!

- G E(Correlated) 5t &2
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Find all students who have taken all courses offered in the
Biology department

select distinct S.ID, S.name
from studentas S

where not exists (

(select course id

from course ééiﬂé%xmw
where dept_name = 'Biology’)
except
(select T.course_id
from takesas T 6;“_;” i g?ﬁmrf
where S.ID = T.ID));
J_él-

X=-Y=0 < XcY
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unique A4k = ot 2l 22|12 Z2UH0| == F20| EMot=AlE S A

tests whether a subguery has any duplicate tuples in its result.

— ZJHJF L HLE otLHe! B2 trueZ M leh

Find all courses that were offered at most gnce in 2009
select T.course id OFOFOF SHEH > 0 T SHo
from courseas T
where unique|(select R.course _id

from section as R

where T.course id= R.course id
and R.year = 2009);

unique ( Z14t7F SAAHLE BFLERI BR) > true

=

unique E &xl lllllllllll _ .
o7l ESst o where 1 >= (select count(R.course_id)

from section as R
where T.course_id= R.course_id
and R.year = 2009);
&30 WM ((pp. 870 LF U2
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average salary is greater than $42,000.

Ay calarvy

selec

from ( select dept_name, avg (salary) as avg_salary
from instructor

Aont
UUPL II(JI.IIIC OLVU oalaly

where

« T LUE

group h\/ rlnn’r n::mnn\

avg_ salary > 42000

SiEHol Sst =

dept name, avg salary from &

selec
from (

select dept_name, avg (salary)

from instructor
group by dept name)

wher

as|dept_avg (dept_name, avg_salary)

e avg_salary > 42000;

Find the average instructors’ salaries of those departments where the

select-from-where
A7t A= ECHE
relationO| 7| I 20|
7Hs 3t 749l

= select +&2| A1tE
XHE—-— relatlon (&, dept_avg)2 XHE
- Oracled|A = X[} E|X]| %S

49



JATABASE with&

aaaaaaa Um\‘tml}‘

Zget Z20AME 0lE Jisset S Al 2d0ld

* Find all departments with the maximum budget

(select max(budget) =
from department)

select budget
from department, max_budget
where department.budget = max_budget.value;

with max_budget (value) as
With® S Z3tst & o|o| A0t St
2 A| relation (max_budget) A4
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22} 5t9 Mol T 0| JITHE 2R AIRE 4 US
ofo| &lo|o| Aatr 0| ofL|2 |
select dept_name, o 5ol A o|o| Aut7} tableO| OfL| 2t valuef!

3

(select count(*)
from instructor
where department.dept_name = instructor.dept_name)

as num_instructors
from department;

Zlo|o| o|O| 2 > Stup mA-Llo| 22 X2
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Delete all instructors
delete from instructor

Delete all instructors from the Finance department
delete from instructor
where dept_name= 'Finance’;

Delete all tuples in the instructor relation for those instructors
associated with a department located in the Watson building.

delete from instructor
where dept_name in (select dept_name
from department
where building = 'Watson’);
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« Delete all instructors whose salary is less than the average
salary of instructors

delete from instructor
where salary< (select avg (salary) from instructor);

2R S2o ARE [ R A1=0| A H3EIC
o 22 24
1. BX,ER ES 7ot AKE SESS QNS

2. LIS 10K BMet 2= F=5= 22 A M et
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«Hanyang University

Add a new tuple to course

Insert into course
values ('CS-437’, 'Database Systems’, 'Comp. Sci.’, 4);

Jon

(-
- —

Insert into course (course_id, title, dept_name, credits)
values ('CS-437’, 'Database Systems’, 'Comp. Sci.’, 4);

Add a new tuple to student with tot_creds set to null

Insert into student
values ('3003’, ‘Green’, 'Finance’, null);
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Add all instructors to the student relation with tot_creds setto O

insert into student

select ID, name, dept_name, O| insert 31X 0] select?}
from instructor HX =M E|0{Of 2
select-from-where £ &+H9| Al YOI &N & ED] &0
HMN H &S O OF StCH. (BHEF 1 Xl %*99_,

Insert into tablel select * from tablel

g

select from where T+== T SIHA] insert== TASIH O{E A E7t?
electE Sl A OH—rOI tuple= &1 O|E CIA| &2 tablel insertE S,
NFZAOMNS QUCHH OfEA =7} 2

S=E tuple=0| AL =07t 2= F2F loopOf| HHFEICE,

N R
NG
—.—o
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LAB Computer Sci& Eng.
«Hanyang University

—

Increase salaries of instructors whose salary is over $100,000 by
3%, and all others receive a 5% raise

update instructor

@) 4 set salary = salary * 1.03
where salary > 100000;

$100000 HECF O7t Mo o2
' =, 5% QI ASHH $1000007}
update instructor ('E.*i s é 12 S1o000
@ - set salary = salary * 1.05 = oo =

CHAl 3% O Ql&f & > S o E7
where salary <= 100000; Al 3% 5 b=

- WA FR E=NIERE
— =2 caseS AIRGIH =A0 2 UZE = US
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LAB Computer Sci& Eng.
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case== Al=st

update instructor

set salary = case
when salary <= 100000 then salary * 1.05

else salary * 1.03
end
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TR e

= M =0fl CHol tot_credS H Al A

update student S
S

sum(credits)
from takes natural join course
where S.ID=takes.ID and
takes.grade <> 'F’ and
takes.grade is not null);

et tot_cred =

Otoh M =5 =20tAl 22 S8 2| tot_creds = 022 N8 ot
sum|(credits)= Ot 2F 20| ==& oHOF &

case
when sum(credits) is not null then sum(credits)

i
T

M course EX| 2 shilio

| tot creds= nullO| OFL|2} 0 0|00} &t
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