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l-AB(Hm; ga&Eg

e course 40|

course_id title dept_name | credits
BIO-301 | Genetics Biology 4
CS-190 | Game Design| Comp. Sci. 4
CS-315 [Robotics Comp. Sci. 3
- prereq €40l &
course_id | prereq_id
BIO-301 | BIO-101
C5-190 C5-101
CS-347 | C5-101
- .
- prereq 20|40 = CS-3157t Bl&

- course 0| MO = CS-3477 Sl &



Tt 2|2 K0l

LAB. e i
« NMZ match&l Xl 20t 2 ZW0UAM Kl F==2 & gt = 0l
Zotd E&0of == L0
~ 2= 9|2 Xl
- Q2% 9|8 X0
~ ®A 28 =0
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course natural left outer join prereq

course_id title dept_name | credits | prereq_id

BIO-301 | Genetics Biology 4 BIO-101

CS-190 | Game Design| Comp. Sci. 4 C5-101

CS-315 |[Robotics Comp. Sci. 3 null

course prereq
course_id title dept_name | credits Course_id prereq_id
BIO-301 | Genetics Biology 4 1 BIO-101
CS5-190 [ Game Design| Comp. Sci. 4 ](331501381 CSC-)lo(l)
—>|| CS-315 |Robotics Comp. Sci. 3 ,I :
(CS-347 | C5-101
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course natural right outer join prereq

course_id title dept_name | credits | prereg_id

BIO-301 | Genetics Biology 4 BIO-101

CS-190 | Game Design | Comp. Sci. 4 CS5-101

CS-347 | null null null | CS-101

course prereq
CO%TSE__id title dept_name credits Couyse_id prereq_id
BIO-301 | Genetics Biology 4 1 i
CS-190 [ Game Design| Comp. Sci. 4 ](331501381 (B:ISC_)lcl)g)l
CS-315 |[Robotics Comp. Sci.| 3 -
CS-347 | C5-101
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I-ABtHng gSU &Eg

course natural full outer join prereq

course_id title dept_name | credits | prereq_id
BIO-301 | Genetics Biology 4 BIO-101
CS5-190 | Game Design| Comp. Sci. 4 C5-101
|| CS-315 [Robotics Comp. Sci. ¢ null )
1| CS-347 | null null null | CS-101 ||
course prereq
course_id title dept_name | credits course_id | prereq_id
BIO-301 | Genetics Biology 4 BIO-101
CS-190 | Game Design| Comp. Sci. 4 ](331501381 CSC-)l()(l)
o | CS-315 |Robotics Comp. Sci. [ 3 _ sl
(CS-347 | CS-101




Comass Xol ==} XOol XA

Wiy — —
- XQI XA
- =2 2d0l&8UHA o F=S=0| & EH=AE 2ot 0 E
=d=0l 20 EdI0I&0 2 EH=AE S A

. XoIE3

- Nz HEEA e FE== K

A XelZ X0 et A=

0|Im

- ~ Join types Join Conditions
;Ei' (fﬂofg >inner join natural
Tl A left outer join on < predicate>
inner £AIE . . . .
SHCY . right outer join using (A, Ay, ..., A))
k j - -
full outer join




Comss 0| <] 2 210l 4 — Ol K|

LAB Computer Sci& Eng.
«Hanyang University

e course inner join prereg on course.course_id = prereq.course_id

course_id title dept_name | credits | prereq_id | course_id
BIO-301 | Genetics Biology 4 BIO-101 | BIO-301
CS-190 | Game Design | Comp. Sci. 4 CS-101 | CS-190

- 29| Z QI Xt A £ Q19| XO0|= F A QITt 2

 course left outer join prereq on TS > FoA0 Lo 242
course.course_id = prereg.course _id HAlGts 2 012d0ls =
course_id title dept_name | credits | prereg_id | course_id
BIO-301 | Genetics Biology 4 BIO-101 | BIO-301
CS-190 | Game Design | Comp. Sci. 1 CS-101 | €5-190
|| CS-315 |Robotics Comp. Sci. 3 null null
QIFALI0II] H20 match&l Xl &= F== nullS OIS0l HEAlof &=Lt

10
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Comee 2SOl &=l €

cllol & - Ol Al

course natural right outer join prereq

course_id title dept_name | credits | prereq_id
BIO-301 | Genetics Biology 4 BIO-101
CS5-190 | Game Design| Comp. Sci. 4 C5-101
CS-347 |null null null | €CS-101

« course full outer join prereqg using (course_id)

course_id title dept_name | credits prereq_id
BIO-301 | Genetics Biology 4 BIO-101
CS-190 | Game Design| Comp. Sci. 4 C5-101
CS-315 | Robotics Comp. Sci. g null
CS-347 | null null null | C5-101

11
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- DATABASE

- I-AB Computer Sci& Eng.
«Hanyang University

21 Gl A

o2l R
(01 )

&l 9|
select *
from course natural inner join prereq;
select *

from course natural join prereq;

select *
from course inner join prereq;

select *
from course join prereq;

select *
from course inner join prereq using (course_id);

select *

from course inner join prereq on
course.course_id=prereqg.course_id

&3 A R0 A Xt (natural)2 X2 &/ It OtLlet X019 ZAHE 9
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select ID, name, dept_name

from instructor

H(view)

AHOIAI GIOT &
AMSAHOIHI B 20l= Jt& € dI0l & (virtual relation)
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13

E X
—| o

KIr



=
J)ATABASE 5 MO

S&Eg

B(

Hanyang Unive

create view &

_Ti|-a|x|. |. SMMH AsSHS

7 OO

create view v as < query expression > Z0{0F Jts “grant create
view to dhlee72”

- v: 7 O0lIS
- <query expression>: SQL =&

2t 2082 sEotH AME Jis

gt =FE2HE T 0lSv)2 28 &

delt e Mez& 201801 22=0Al= 0| Otblet 75 82
HAlEE 2220 MEEO AU AIEA 2220 HME= A

2 22?7 > VI ASE M vE F2E I AHE S <guery expression>0|
JdUiE AHEH A2t = S

14



vDATABASE S | M

I-AB(HW ga&ig

 instructors 20| H AN HS2 H faculty § M A

create view faculty as
select ID, name, dept_name == faculty 2t= viewS & |5t=0
from instructor AME= <guery expression>

« Find all instructors in the Biology department

select name ( select /D, name, dept name
from|faculty from /nstructor)
where dept_name = ‘Biology’

e EXOIA MBS =M FHO

create view departments_total salary(dept_name, total salary) as
select dept_name, sum (salary)
from instructor
group by dept _name,;

View oAl 22 5432 JI=!
15



e CIE2 B E 0|28t 22 & A9

LAB(Hn‘; ga&Eg

create view physics fall 2009 as
select course.course id, sec_id, building, room_number
from course, section
where course.course_id = section.course_id
and course.dept_name = 'Physics’
and section.semester = 'Fall’
and section.year = '2009’;

ZIOIGHA > 20094 It 2¢| ﬂHHlA-I M3st 2= =8ID & o
[__,H |-l=’I:l|-I (_E_ D §O|% I:II_-|§

St

=)

gt
o o

create view physics fall 2009 watson as
select course_id, room_number
from physics_fall 2009
where building= "Watson’;

Ol > [ Physics_fall_20090il Al 2120l Watson@! =Dt 22

= —

Al
=

H

=)

)

16
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25t HEHS B ALS

create view physics fall 2009 watson as
select course_id, room_number
from|(select course.course _id, building, room_number
from course, section
where course.course id = section.course _id
and course.dept_name = 'Physics’
and section.semester = "Fall’
and section.year = '2009’)

where building="Watson’; T
physics_fall 2009

<Hdl: view 22| & ™el>
- view=S H25IH relationd & tableO] MA &= 210| OtL|cl,
viewE MAHot= 22 AXME NE S
[ OFCE view E 20l AtE=E & 2| JF

— viewJt AIE2E =IC}.

ol
i
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- AFI3 F(materialized view)
- & Xt views 220 &&= A
& tablegEiz H&E

OfLIct, &

2!l Bt relation X

- A M3 viewE Hool=0 AlE= & & relation0| update& &

= Al updateE ol =0 0F otH, C}
13.5& 0 M

o5t gt

HO0l EME >
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faculty R0l M22 &

insert into faculty values ('30765’, 'Green’, 'Music’);
gl A d0lE (instructor)0ff OfcH 2F &

('30765’, 'Green’, 'Music’, null)

IO, O] 2R OB €2Hd= 2ol & & relation® &N

- Views update= == U2
updateoh $01 OF StLt.
— A Olo (™ 22X AU? > & 22X S B OK
- H{E B0 S H Ot & == ALI? > & relation0] 201 O|&Y B

19



P
i A4 (Cont.)
* create view instructor_info as
select ID, name, building
from instructor, department

where instructor.dept_name= department.dept_name;

* insert into instructor_info values ('69987’, 'White’, 'Taylor’);

instructor_infolll At== 202 & & relation= S H update& O OF ofLE?

— instructor 2 &< : (69987, white, null, null)

- department2 &< : (null, Taylor, null)

— Taylor €20 0 SU=0] [Y>HLE E2 0IRE ST
updateoll OF otL+? dept_name= department HIO|

9 Z= null@ 0l&Z¢st | & relation2 update= StAHIJb QU
> HEZE tt=sdt viewl! AR08 updateE =28

FELE T L

9

CHe O Alo2

|O|
]

a

W >

= X 3

= — | T
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Counese 4.3 EHAH M

LA or v

« UIOIHHBIOIAN ALl 22 &2 (unit of work)
° EaH IH /\=| O| M II (AClD)

— A XHH (Atomicity) (2 XHA)

« 2G| =MEEX OtLIH Hof = E X 200k &
« commit work(2t &3t +=8) =2 rollback work(ft-l%
=0tH&)

— %%/\*(Consistency)
« ECHR MO L2 [HOIEHIOIAS L2ANMES BEGHOE

— 1&g &(Isolation)

« L2 EHHE0] SAI0 =L GHetE 2 ESHRE=2
HBEEO SAl == 2=E=oli0F &

— Xl = & (Durability)
e ERMAN AZH og ASHE

d—tol BHEE K OF &

=

e = &

= ] BHat= HIOTE IOl A0

21
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o VDA;(ABASE
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$10,000.002Ct 2H Ok
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- 18 A &2

StLCt.
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not null

primary key

unique

check (P), where P is a predicate

23



Cwess not null and unique X=X

l.AB( mpute sug

* not null
— nameld}t budget= not nullgd = & A

name varchar(20) not null
budget numeric(12,2) not null

* unique (A1, A, ..., A})

- £ (AL A2, ... Am)E S22 + Y
SEIlE Q20| 2 & AS(HY, T

XA

i iy T
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« check (P)-P= =

create table section (
course_id varchar (8),
sec_id varchar (8),
semester varchar (6),
year numeric (4,0),
building varchar (15),
room_number varchar (7),
time slot id varchar (4),
primary key (course_id, sec_id, semester, year),
check (semester in ('Fall’, 'Winter’, 'Spring’, 'Summer’))

25
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- o 0IE0A et SH(S) af2 Bt Al LHE Ed0[ &
M%< =& ol OF StCt.
— 0ll: Stef BiologyJt instructor IOl &0 =& St &0l
Ol 2tH department & d| 0| & Gl Al €O S 0| “Biology”?l &
=0 &XHoll OF atCt.

- 2|l Il (foreign key)

_ A _+_/\4'=0| kg
— RJJ‘S._

— Dhok Roﬂ =d

R2| 2IcH 2|t et

uin
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< DATeB

e & X 22 S0l M2 cascade S

Sci.& Eng.
ang University

create table course (
course_id char(5) primary key,
title varchar(20),

dept_name varchar(20) references department

) OIBINO| SF|: R XD AHA M UXH QBA|

/ —
FlEtS REAZ SH=E HEE.

create table course (

dept_name varchar(20),

foreign key (dept_name) references department
on delete cascade
on update cascade,

S O XA
A elol& 0l A
2dl0l80lx etE s

Qe I E= 0l =of
) ActionS FAl > 2
2 A B ESHE

alternative actions to cascade: set null, set default

AR &

27



(2. 4.5SQLGIOIE Et

date: S &-2-&

— 0ll: date 2005-7-27’
time: AlZh&E:Z=

— Ol: time ‘09:00:30’
timestamp: date + time

=

it AJ|0}

time ‘09:00:30.75°

— 0l: timestamp ‘2005-7-27 09:00:30.75’

interval: Al2t 2+
— Oll: interval ‘1’ day

— = M2 AIZ2H0Il CHOR A -+ & &F Dl s

28
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SQLS 0|83t Ast 20

 DATABASE
B e
______ e
¢ grant &

grant <privilege list>
( on <relation name or view name> ) to <user list>

o X
e <user list> is: N
=& AFEAHD grant create view to dhlee72
Public: 2 AIE

— 9 E(role)

AGIH Hets 2 8%

INIRE =
— det= F0ote AlE A= 010l old Hets 7okl

— Oracle2 20004JH2e] H

B iz ABe B8




2 st B

" vDATABASSEM o T

LAB::

Hanyang Unive

select: & H0|&N et LD =2 &oa =

— Ol Al AFZAH Uy, U,, and U, Ol Al instructor & &l O

select & st 2(:
grant select on instructor to U, U,, U,

delete: &

—
update: SQL &= 0|0t dale = A= Het
=S A =
all privileges: 2= ol&= det= = [ AtS
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COomuse 7 BF 35 A

e revoke &

revoke <privilege-list>
on <relation name or view name> from <user-list>

VDN
revoke select on branch from U, U,, U,

« JE=dets FHAE M <pr|V|Iege -list>0fl all& AtE

« <user-list> Jl publicO|H 2= AIE A Hets 2 S

. Sst ASHO| A2 PE MELZEH 5 Y 20 It =LA,
—I“‘l_ﬂXH??_OI I/\ |= CIAl HetE 20 &3



o OF St ( ) 80| RES BLR?
e = (Roles e O R o1l mas

LB i e H8) 2 nsde &

H
Mo
m
&
l_O
H
Qﬂ
fjo

THI) MZ2
create role instructor; NEFLCE == A2 HI=EHES

- M2 AISA0H 2ets FHE I =8

: QE WAHENHN 2RO
— grant instructor to Amit; Se *C =9 woon
. HBS ASH(roles)lfl 2 0Iot= 210| Jts [ > SIS S0 sHE F= 2

— grant select on takes to instructor,
A2 UhE G220 OtLict AIZ A0 dets 2FHE = US
create role teaching_assistant
— grant teaching_assistant to instructor,

e instructor= teaching_assistant2] 2= #et2 &A= B3
Aol ALl

— create role dean;
— grant instructor to dean;
— grant dean to Satoshi;
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Comese 55 0] CHSH & St

ompute S&Eg
«Hanyang Univey

Ccreate view geo_instructor as
(select *

from instructor

where dept_name = 'Geology’);

grant select on geo_instructor to geo_staff
geo_staff J} Ol E2|& =g H=2, 1 Z2UE = =+ ULE?

A
_ *
select™ } > SHoig] = 2 UCHselect 280 Y=0=2 )
from geo_instructor;
Otk
— F MA A} instructorOﬂ CHSt select & SHO| SICHH 2
- viewE MASH AFE2 010/ instructoril CHSt select ?JéOI QLCt.
CHH views JH:,TH 0= K& 27X
— geo_staff J} instructorl CHSt & eSt0| SICHH?
- SQL 29 HlJdl= oY &22= Helot)| 8o e ZAIE HMH =26+
HSH0| Ue B3R 4 HelotX et o™ HESHAH =0
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< DATBASE

LAB om by
geo_staff
select * select *
from geo_instructor; from instructor;
oK ! ERROR !
= ™ FH30| QHEICH,
e FO Clist Hot 20 &= |AF e o|[0 Clist Aot 20 E 2 A|SHA| =Lt

[OracleOll A Al&oll 211

- MZE2 MSXE ot O =0 A 22 Ul E &5l 22Xt

- FO)[CE AR A89 HHYE 201D oA “AI2AH2HME” HEHZ 82610 &
— userldt user2Jt UCHLD & [, user2It user10] BtE HHYE E2 [ OleH2F 20| AF=3H Ok

select *
from userl.instructor




