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Sailors fafoname rahg j2ge SELECT [DISTINCT] <SELECT >
SELECT S.sname 31 |lubber | 8 |555 FROM <FROM >
FROM Sailors S, Reserves R 58 |rusty | 10 |35.0 WHERE < >
WHERE S.sid=R.sid AND R.bid=103 Reserves[sid [bid | day
22 1101 10/10/96 <FROM > cross-product
58 103 |11/12/96
< >
(sid) |sname |rating |age |(sid) bid day <SELECT -
22 |dustin | 7 |450 | 58 103 11/12/96
31 |lubber | 8 |555 | 22 101 10/10/96
31 |lubber | 8 |555 | 58 103 11/12/96
58 |rusty 10 |350 | 22 101 10/10/96
58 |rusty 10 |350 | 58 103 11/12/96
2009/2/12-14 77 2009/2/12-14 8
Sailors Reserves
sid [sname |rating |age sid |bid day
22 |dustin 7 45.0 22 (101 |10/10/96
31 (lubber 8 55.5 58 (103 |11/12/96
SQL 58 |rusty | 10 [35.0
<FROM >
o o SELECT S.sname
FROM Sailors S, Reserves R
< > WHERE S.sid=R.sid AND R.bid=103
SELECT - o n>>m o (sid) |sname |rating |age ((sid) |bid |day
< 22 |dustin 7 450 | 22 |101 |10/10/96
o o 22 |dustin | 7 450 58 [103 |11/12/96
1 31 |lubber 8 55.5 | 22 |101 [10/10/96
DISTINCT 31 |lubber | 8 555 58 [103 |11/12/96
O log 9 58 |rusty 10 [35.0| 22 |101 |10/10/96
n>=m 58 |rusty 10 [35.0 | 58 [103 |11/12/96
2009/2/12-14 i°] | ASAO1S 0 o — 190
where where select
Sailors Reserves
Sailors Reserves sid [sname 5 b
sid [shame |rating [age sid [bid | day 22 [dustin %2 o1
22 |dustin | 7 |45.0 22 {101 [10/10/96 31 |lubber 58 |103
31 |lubber | 8 |555 58 |103 |11/12/96 58 |rusty Y
58 |rusty | 10 |35.0 T 1
SELECT S.sname SELECT S.sname
FROM  Sailors S, Reserves R FROM S;ailorsS Reserves R
WHERE S.sid=R.sid AND R.bid=103 WHERE S.sid=R.sid AND R.bid=103
sid |bid day

58 |103 |11/12/96
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SELECT S.sname
FROM Sailors S, Reserves R
WHERE S.sid=R.sid AND R.bid=103

SELECT S.sname
FROM Sailors S, Reserves R
WHERE S.sid=R.sid AND R.bid=103

Sailors Reserves <FROM >
sid [sname |rating |age sid |bid day o
22 |dustin 7 45.0 22 |101 |10/10/96 o
31 |lubber 8 55.5 58 (103 |11/12/96
58 |[rusty 10 |35.0
sid |bid day 0]
sid |sname 58 |103 |11/12/96 ,
22 |dustin i
31 |lubber FC
58 |rusty 58
(sid) |sname |(sid)
22 |dustin | 58
31 |lubber | 58
58 |rusty 58
009/2/12-14 13 2009/2/12-14 144
Select S. S
Al 81/8/10 From S, T
Al 83/1/20 Where S. =T Ty
0| 85/4/12 e
[«
Select S. AB| 88/2/7 S e
From S, T A 86/3/}4 T 4
Where S. =T. B| 87/5/1
B |88/10/20 L[
AB|88/12/23 )
"
o
Al 85/1/19 ST
B| 87/5/7 %
B |88/10/20
O| 84/2/22
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Sort-Marge Join
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O log
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e
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Create Table — Select * —
char(20), 85| 32| 80 From - 85| 32| 80
integer, 32] 70] 75 Where — » - 32] 70| 75
integer' 30 30| 100 —_ 30 30| 100
integer, 28| 99| 82 28| 99| 82
primary key/( ) 9| 10| 42 90| 10| 42
76| 45| 80 76| 45| 80
Insert Into 75 92| 40 75 92| 40
85| 20| 50 85| 20| 50
Values(  ,85,32,80) 45| 56| 98 45| 56| 98
|  Int 20| 60| 75 20| 60| 75
nsert Into 82| 42| 75 82| 42| 75
Values( ,32,70,75) 18] 70] 78 18] 70| 78
60| 46| 88 60| 46| 88
Insert 70| 75| 42 o() 70| 75| 42
80| 38| 68 80| 38| 68
2009/2/12-14, 19| 2009/2/12-14 260
Select *
From 85 32| 80
Where =" ” 32 70( 75
30| 30| 100
28| 99| 82
90| 10| 42
76| 45| 80
75| 92| 40
Create Index < 85| 20| 50
on < - 45| 56| 98
n 20| 60| 75
(< >[..1) 82| 42| 75
18| 70| 78
Create Index 601 46| 88
On ( ) 70| 75| 42
80| 38| 68
B Balanced plus tree B+ O logn
LIN
3
LY
H n log n n
= 10/ 3 10
LIN
100 6 100
1,000 9 1,000
10,000 13 10,000
= 100,000 16 100,000




where

where <SELECT >
2009/2/12-14 5. 2009/2/12-14
DB Abort T1: B Ry(A), W,y(A), Cc
Rollback T2: B Ry(B), W,(B),
TransID TablD |TupIlD |CollD |OLD |NEW
DBMS
log 1054 |T1 Begin
1055 |T1 Read 007
1056 | T2 Begin
1057 |T1 Write 007 50 |100
1058 | T2 Read 002
1059 | T2 Write 002 80  |120
1060 |T1 Commit
DBMS
T2 Rollback T2
T~ RAID
2009/2/12-14 2009/2/12-14
DBMS
READ,WRITE,ROLLBACK,COMMIT Lo
DBMS
B, T1 C
. . B T2
WAL (Write-Ahead Logging) Protocol ¢
B ‘_L‘C
B T5 C
DBMS —
DB DB
HW
DB
oS
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B, T1 C
B, T2
B, T3
B, T4 C
B T5 C
>—
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T4,T5

T1 C
B
B T4 C
r—
B 15 C
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Crash Recovery

Crash Recovery

t

Analysis
T1 C
DB B, T2 UNDO
B, T3
Redo ¢
DB DB B‘_ T4 C
DB REDO
B T5 C
Undo —
T2,T3,T4,T5
DB T2,T3
OLD
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Null Values
IS NULL
AND,OR,NOT
NOT
AND
OR
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NULL mid="David" NULL
customers first mid l last bt sex customers first mid last bt sex
John Fitzgerald Kennedy M John Fitzgerald Kennedy M
John David Souther B John David Souther
Yasuhiko Morimoto A (M Yasuhiko Morimoto A (M
SELECT * FROM customers WHERE mid='David' bt="A' sex='M'
- SELECT * FROM customers
John David |Souther ‘B ‘ WHERE bt="A" and sex='M'
mid='David’ Morimoto (unkown) Yasuhiko Morimoto |A |M |
true
. SELECT * FROM customers
SELECT * FROM customers WHERE mid IS NULL WHERE bt="A' or sex="M"'
Yasuhiko |Mor|moto ‘A |M| John Fitzgerald |Kennedy M
Yasuhiko Morimoto |A M
2009/2/12-14 7 2009/2/12-14 38|
DBMS DBA
DBA Database Administrator
IC
DBMS
HW NW
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View Students Ehrolled .
sid | name login | age | gpa sid cid grade
53666 |Jones |jones@cs 18 | 3.4 53666 |c101 |C
53688 [Smith |smith@ee | 18 | 3.2 ggggg zi‘l);’ i
53650 |Smith |smith@ee | 19 | 3.8
53666 |c105 |B

CREATE VIEW YoungActiveStudents (name, grade)
AS SELECT S.name, E.grade
FROM Students S, Enrolled E
WHERE S.sid = E.sid and S.age<21

Students Enrolled
sid | name login| age | gpa sid cid grade
53666 |Jones |jones@cs | 18 | 3.4 53666 |c101 |C
53688 [Smith |smith@ee | 18 | 3.2 ggggg zi‘l);' i
53650 |Smith |smith@ee | 19 | 3.8
53666 |c105 |B
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CREATE VIEW YoungActiveStudents (name, grade)
AS SELECT S.name, E.grade
FROM Students S, Enrolled E
WHERE S.sid = E.sid and S.age<21

YoungActiveStudents |name | grade
Jones |C
Jones |B
DB Jones |B
Smith |A
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YoungActiveStudents |name |grade
Jones |C
Jones |B
DB Jones |B
Smith |A

AS SELECT S.name, E.grade

CREATE VIEW YoungActiveStudents (name, grade)

DROP VIEW FROM Students S, Enrolled E
WHERE S.sid = E.sid and S.age<21
YoungActiveStudents
21
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DB /DBMS DB ( inoue) \
DBA DBA
DDL inoue EEE
ishihara
ueto
tudent
DBA DB
DML N A
INSERT
DBA DB
UPDATE
DELETE
SELECT
2000/2/12:14 45 DBA DB 16
DBMS DB ( inoue)
Grant <Insert | Delete | Update | Select | All> DBA EEE' EEE'
On < >
[with Grant Option] — Ishihara U.S (G)_stldent
Grant Select On Student To Ishihara Ueto us

Revoke <Insert | Delete | Update | Select | All>
On< | >
From < >
[Cascade] ——

Revoke Select On Student From Ishihara

Inoue
Grant Update, Select On Student To Ishihara with Grant Option
Ishihara

Grant Update, Select On Student To Ueto

Ishihara Ueto

Update,Delete
Inoue

Revoke Update, Select On Student From Ishihara Cascade




