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o deposit(N, x) o withdraw(N, X)
{ {
a = read(N); a = read(N);
a=a-+x; a=a-—x;
write(N, a); write(N, a);
} }
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< T4+ (Semaphore)

0 P() F7=1F wait()
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0 V() F7=[3 post()
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o initialize(S, 1);

o deposit(N, x) o withdraw(N, X)

{ {
walit(S); walit(S);
a=read(N); a=read(N); -
aza+x - aza—x Crltlpal
write(N, a); write(N, a); section
post(S); post(S);

} }

I T7AIZ XY HEh FlfE (Mutual exclusion) Z23E 37
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0 Semaphore

0 Mutex

o Lock

o Monitor

o Message queue

o Condition variable
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Atomicity:
—EDNIEMNTETLTULSH, Fol=LELTLVEL A
Consistency:
FSUH LA DRIERT. —EMEDHAHIREEIC
Serializability (Isolation):
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Durable:
FERIHEASIEMNGL

o “ACID properties”
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0 Begin: FSUH O30 D EAR
0 Commit: k2 HF o3& T LE=5. commit 5
o Rollback: & CTHE/ A& ENEEET=6. MU
LAV BIRRF R DIKREIZ rollback 975

o Bl RITAE x Dy ~ADER
o Begin transaction

X =X -100:;

y =y + 100;
o Commit
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0 T4ARYEIZ, "write-ahead" log D,
0 AJIZIET—ADEHEIT N TRET D,
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R CENIE, commit ZEZFAL, TDHE E Be
FARDIZEZRAD,
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;: igg [ begin J {x = 100] [y = 300} { commit ] ;: ;88
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Write-ahead logging
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0 LEFLLVX DFEEZAVIZEZTAD
0 2.8l Wy OFEEAVICEZTAD
0 3. commit ZEEAL
0 4. XETARIIZEERAD
0 5.y ETARVIZEZTAD
0 6. BT DEEZEHERT S
0 1DHEIVTYALZGE: EEIFGESNTLVL
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Write-ahead logging
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0 commit ZEZFAATWAERHIZITvalL-67
EEIFEINTULVELY

TX:commit [ ET1RID1U4%2LL . CRC (K
FE)TREIZFFITS

0 CommitDEZFAA = atomic
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0 B8R {2 (Relational Algebra)
0T —AR—RIZBITHEAEETIL
0 [T—AR—REITBEBRDEETHS]

Ho LB
Author Affiliation Journal
E. F. Codd IBM INF 1970 CACM
_ | M. Roth UTA -1NF 1988 TODS
T30V I Korth UTA ~INF  |1988 |TODS
A. Silberschatz | UTA -1NF 1988 TODS

Primary key
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Journal JournalName Society
CACM Communication of ACM ACM
TODS Transactions on Database Systems | ACM
Affiliation Theory Journal
E. F. Codd IBM INF 1970 CACM
M. Roth UTA ~1NF 1988 | TODS
H. Korth UTA ~1NF 1988 | TODS
A. Silberschatz | UTA ~1INF 1988 | TODS
Affiliation AffiliationName Country
IBM IBM Research Laboratory Etats-Unis
UTA University of Texas at Austin Etats-Unis




BH{R;EHE F U (set union)

o ACM_PAPER U IEEE_PAPER

ACM_PAPER

Author Affiliation Theory Year Journal
E. F. Codd IBM INF 1970 CACM
M. Roth UTA -1NF 1988 | TODS
H. Korth UTA ~1NF 1988 | TODS
A. Silberschatz | UTA -1NF 1988 TODS
|IEEE_PAPER

Author Affiliation Theory Year Journal
S. Ceri PDM SQL 1985 | TOSE
G. Gottlob PDM SQL 1985 | TOSE

|EEE ACM

F— B THEDT
Union compatible
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BREE F N (set intersection)
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1 ACM_PAPER N IEEE_PAPER

|EEE ACM

|IEEE/ACM Trans. on Networking



B {REHE F — (set difference)

2]
o0 ACM_PAPER - IEEE_PAPER

|EEE ACM

0 ClERIZ
ACMIZLMEFTEL TUVEWLNEEZIELT=LY



B {%EH F n (projection)

5 7,0 (IEEE_PAPER)

0§ RTHDIEEE AuthorziR 9 — f=7-LEE 1L &R<
IEEE_ PAPER
S. Ceri PDM SQL 1985 TOSE
G. Gottlob PDM SQL 1985 TOSE

0 ACMIZULAERELTLVEWEEZZRDHBIZITE:
Mo (ACM_PAPER) — m, ... (IEEE_PAPER)

0 TIERIZ, IBM oD igE:

WX T=TERL =LY




BH{%E & F o (selection)
21|
0 X (sigma) M/ F o

0 IBMD S D IEEER TR X
0 Ogfitiation=18m (| EEE_PAPER)

1 1990 LIRT D IBMM S DR E

- nauthor(Gaffiliationz‘IBM’ /\ year < 1990(I EEE_PAPER U
ACM_PAPER))




E{R;EE F ~ (natural join)
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0 Bowtie

D HBORERZEL DT ILOETOHEAEDLE

Journal JournalName Society
JOURNAL CACM Communication of ACM ACM

TODS Transactions on Database Systems | ACM

Author Affiliation Theory Year Journal

E. F. Codd IBM TNF 1970 | CACM

. TA —TNF 1 TOD
H. Korth UTA —TNF 1988 | TODS
A. Silberschatz | UTA —1NF 1988 | TODS
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L+ i (natural join)

o0 ACM_PAPER x JOURNAL

Author Journal JournalName Society
E. F. Codd 1970 CACM Communication of ACM ACM
M. Roth 1988 TODS Transactions on Database Systems | ACM
H. Korth 1988 TODS Transactions on Database Systems | ACM
A. Silberschatz 1988 TODS Transactions on Database Systems | ACM
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o Set union RUS

o Set intersection RN S

o Set difference R-—S

o Projection Tattributes (R)
o Selection G conditions (R)
o Natural join RxS

n=T—3IF
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0 Structured Query Language
FIZE TIL Sequel EHFTIND

o #2iR: IBM System R

System RAD T—AAN—X[EL\VEhHHEHEEE
0 5B : ISO/IEC 9075

ISO/IEC JTC1 SC 32 [ZTHE#L - ET1E%
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SQLOBIWLWE HhEEEFZRRE

0 SQLA] ESIER AN
o UNION R US

0 INTERSECT R NS

0 EXCEPT R—S

0 SELECT Tattributes (R)
o WHERE Oconditions (R)
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Data Control Language « 7ot EORYEL
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SQLX D

CREATE TABLE products |
product no integer PRIMARY KEXY,

name text,
price numeric

GRANT UPDATE ON accounts TO joe:

INSERT INTO products (product no, name, price) VALUES
(1, 'Cheese', 9.99),
(2, 'Bread', 1.99),
(3, 'Milk', 2.99):

SELECT preoduct id, p.name, (sum(s.units) * p.price) AS sales

FROM products p LEFT JOIN sales s USING (product id)
GROUP BY product id, p.name, p.price;

Source: PostgreSQL 9.0.4 Documentation




FEH: T—ER—RESQL
30
0 M 47 il 4]
YO+
cSUHoLay

0 BEMRRE T —AR—RADEETETIL

0T —IRN—ZAADEINEHEEEE SQL



JEES : PostgreSQLEH > TH KD



AE9 2IRtE
32
o 8N RimR
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1.2 45

0 VMA A= MaE—
$ cp ~/..tomonori-i/debian.tar.gz

L ‘:Faﬁ

$ tar xfz debian.tar.gz

1 VMware Fusion #iZ &

~/

o TBAFDRETVERSET , JZ2ER.

‘ ‘FaﬁLT*VM/r)‘—/(deblan)é‘—;_,;\

#OSHILH _EH B EPostgreSQLE;
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0 BT AR

username: student
password : system2011

0 AT A%, T—EIR—ADA—/N\—1—H
postgres(Z/i5d
$su postgres
X password(& postgres



3. T —HAR—XDVERK -

0T —RIR—XDYERK
$createdb dbname

0T —AR—ZDES
$psgl —d dbname

>cdbnameld B HIZROH TLLY,

BXlZcomputersystem&Ly3DBAY,
TINnZFALTHE,

2L THHD
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0 UTFTIE. BEEHTRLET—IIILEERT S,
0 T—ILDIERL

# CREATE TABLE acm_paper (Author text, Affiliation text, Theory
text,Year integer,Journal text);

0 T—JILDIRE
La—FD&EEk
# INSERT INTO acm_paper (Author , Affiliation ,

Theory ,Year ,Journal)
VALUES (‘E.F.Codd','IBM','INF', 1970 ,/CACM);

# ...
Z8L-La—F DR
# SELECT * FROM acm_ paper;



5. WAWALSOQLX ZHLTH LD
s
0 UNION
0 INTERSECT
0 EXCEPT
0 SELECT
0 WHERE
0 JOIN

O ...
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0 BER—LR—

o http://homepage2.nifty.com/sak/w_sak3/doc/sysbr
d/sak3sgl.ntm

0 TADA—=)LT7RL X
O computer-system@is.naist.jp
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1 ACM_Paper T—7 JLDER

#CREATE TABLE acm_paper (Author text, Affiliation text,
Theory text,Year Integer,Journal text);

#INSERT INTO acm_paper (Author , Affiliation , Theory ,Year ,Journal)
VALUES ('E.F.Codd','IBM','ANF', 1970 ,/CACM";

#INSERT INTO acm_paper (Author , Affiliation , Theory ,Year ,Journal)
VALUES ('M.Roth','UTA',"—1NF', 1988 ,'TODS');

#INSERT INTO acm_paper (Author , Affiliation , Theory ,Year ,Journal)
VALUES ('H.Korth','UTA','—1NF', 1988 ,'TODS");

#INSERT INTO acm_paper (Author , Affiliation , Theory ,Year ,Journal)
VALUES ('A.Silberschatz','UTA',/—1NF', 1988 ,'TODS");
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1 |IEEE_Paper T—J JLDERL
#CREATE TABLE ieee_paper (Author text, Affiliation text, Theory text,
Year integer, Journal text);
#INSERT INTO ieee_paper (Author , Affiliation , Theory ,Year ,Journal)
VALUES ('S.Ceri',/PDM','SQL', 1985 ,'TOSE");
#INSERT INTO ieee_paper (Author , Affiliation , Theory ,Year ,Journal)
VALUES ('G.Gottlob','PDM','SQL', 1985 ,"TOSE");
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o Journal T—7 JLDERK
# CREATE TABLE journal (Journal text, JournalName text, Society text);
# INSERT INTO journal (Journal , JournalName , Society) VALUES
('CACM','"Communication of ACM','/ACM");
# INSERT INTO journal (Journal , JournalName , Society) VALUES
(‘'TODS','Transactions on Database Systems',/ACM’);

o Affiliation T7—27 JLDERL
# CREATE TABLE affiliation (Affiliation text primary key, AffiliationName
text, Country text);
# INSERT INTO affiliation (Affiliation, AffiliationName, Country ) VALUES
('IBM','IBM Research Laboratory','Etats-Unis');
# INSERT INTO affiliation (Affiliation, AffiliationName, Country ) VALUES
(UTA','University of Texas at Austin','Etats-Unis');
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0 IREBEMP.L7 EREEF U (setunion)
0 UNION

ACM_Paper U |IEEE_Paper
# SELECT * FROM acm_paper UNION SELECT * from
leee_paper;
# SELECT * FROM acm_paper UNION ALL SELECT * from
leee_paper;
MUNIONTZEEHE L UNIONALLZEEER HY
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0 BREEFP.18 B{R/EFEF N (set intersection)

0 INTERSECT

ACM _Paper N IEEE_ Paper
# SELECT * FROM acm_paper INTERSECT SELECT * from
leee_paper;
X DT—TILIZIXRICLO—FNEONVD TEMLTHEREZRS
# INSERT INTO ieee_paper VALUES
(‘'A.Silberschatz','UTA','—1NF', 1988 ,'TODS’);
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0 IREEMP.19 BERIEZEF - (set difference)

0 EXCEPT

ACM_Paper - IEEE_Paper
# SELECT * FROM acm_paper EXCEPT SELECT * from ieee_paper;



B2 I)La—R(7)
0 REERP.20 B{®RESE F m (projection)
0 SELECT

1..o(IEEE_PAPER)
# SELECT author FROM ieee_paper;

Mo ACM_PAPER) — m, ... (IEEE_PAPER)
# SELECT author FROM acm_paper EXCEPT SELECT author
FROM ieee_paper,
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0 IREEMP.21 B{ZREREF o (selection)
o WHERE
Gafiiliation—-8m (IEEE_PAPER)
# SELECT * FROM ieee_paper WHERE affiliation = 'IBM';

nauthor(GaffiIiation=‘IBM’ /\ year < 1990(I EEE_PAPER U ACM_PAPER))
# SELECT author FROM ( SELECT * FROM acm_paper EXCEPT

SELECT * FROM ieee_paper ) AS papars

WHERE affiliation ='IBM' and year < 1990 ;
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0 IREEF P.23 BERIEREF ~ (natural join)
0 NATURAL JOIN

ACM_ PAPER x JOURNAL
# SELECT * FROM acm_paper NATURAL JOIN journal;



