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UL Sl ¢ (X4

- (FAERR) 243555 IR BSPONRLE read committed ]

A AT PARBEGR AT 35 B. | AT DA I

C. J ARG 0 222K D. n] PABEGR AN ] HE A 2

- (PR FEPAR iR T, T SQL-92 255 I U B BRI — 2 1A Y7

A. ATERFTAL (Serializable) 20 PRIE T BT F55 B T2 51 TALHY , FRVFBRIBORER S H o

B. n[H4 % (Repeatable Read) 25l RiE 1 3055 AEPAAT I AR FPss HUW B A B A0 55 h
AR, BRSSO (-

C. ’ E45EE (Read Committed) ZRIE T F 55 L BRIRE SR %, (HAER—Z55 4, A — %
D. K255 (Read Uncommitted) I PRIESE 55 H BEEEHCH bR 55 Cfe seny &tk IF HAE
R BEBCR S AZ B -

- (AR AE— R BRSPS T1 A T2, T1 XHERIT X 7 52
(S-lock), 1 T2 s &3 /] —Feda it X naie AR BERiG B0 2 Feifrim?

A. foifF T2 3EEGHEMA (X-lock), Bk T1 B4355 T =41 (S-lock).

B. A fuiF T2 B4 (S-lock).

C. | T2 W DABKIHEML A (X-lock), A% T1 A4 (S-lock) FEIL. |

D. soi T2 FREGHEbE] (X-lock), AFEESER.

- (FRER) FEPTRY BCEMBIPMY (2PL) W, KT ERATIRPERAE, DA WRIUR IER Y ?

A. | W BB ULRENS BRIE 4 55 A IO B T A ALY, (LR R G IE Bl 42k . |
B. W BB B RIS IEAEI A AR, R ORAIESE 45 A T 2 T R AR

C. Wil BBt gt oA PRIE S 55 AT 2 o] 5 AT AR nY , (L RERS ik s JE S .

D. PR BB SRR 55 A TIT & v R ATARIY AN RERESRE S

- () #£ MySQL BRAMRES, B ¢, PUTRATIRA), AHEERE () insert into t1

values(1,1); create table t2 as select * from t1; insert into t2 values(2,2); rollback;
A EL A TARHER (1), 12 30h%
B. t1 il t2 K=
C.|tL #1140 (L), t2 341 1 4080 (LD)]
D. t1 A7 1480 (1,1), €2 4 2 440 (1,1) 71 (2,2)
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6. (BAIERT) 7EPATR SQL FHAAHAM R iAo, WE—Tifiliid 2 IEaff? START TRANSAC-
TION; UPDATE account SET balance = balance - 100 WHERE account_id = 1; INSERT
INTO transaction_log (account_id, transaction_ type, amount) VALUES (1, 'Debit’, 100);
COMMIT;

A. 451 UPDATE fil INSERT #4574 COMMIT 2 fiskAE 5.
B. RS HAR A Tk, HFAAFEEXIHH COMMIT,
C.| K7 COMMIT i, Fra B isCA 2K APRAE B E i

D. QUERAE S 55 AT IR A A i, B & B s R P sk, BIEESCA 9 A ROLL-
BACK,

7. (i) A E— A #& instructor(ID varchar(10), name varchar(20), dept name var-
char(10), salary int), & & ID b34, HEHA—LZ0FEE (0121217, "Wu', "Comp. Sci.,
5000), HEFF MySQL FRBISUHIRIES . I 25 PSS B A MU AR, 58t
SRS JEiE g% instructor .

1) ¥ instructor FHIR5 12121 1948 Wu 192 L1 salary &8 10000 JC

2) WRFFRA-GAFIE, Fi A FIB, 76 A, B FAGIRBIG FIIIEH, B
BPAN TERFERLT.

set transaction isolation="read-uncommitted’;

1] PAAT select @@session.transaction isolation; LGiFi% B2 & EL A .

3) 16 A B IR A

begin;

select * from instructor;

HDABRRITARTHER, 9 12121 B985 Wu BT salary 4HEI{EL %4 10000

4) 7£ B % OHATIN R IEA]

begin;

update instructor set salary = salary - 500 where id= 12121;

select * from instructor;

5) fE A B DT R4

select * from instructor;

L. 35 [l 40 ) -

Ql: =B AERZS 12121 40 Wu LR salary {1k B 1 DB BUEARIRRHY

iR, BER/A.

Q2: XMBRILFRRE?

#
o
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=
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Q Wk F

A BT

create table instructor(
ID varchar(10),
name varchar (20),
dept_name varchar(10),
salary int,
primary key (ID)

)3

insert into instructor

value ('12121', 'Wu', 'Comp. Sci.', 5000);
update instructor set salary = 10000 where ID = '12121' and name = 'Wu';
set transaction isolation level read uncommitted ;

begin ;

select * from instructor;

o o Fomm tom— - +
| ID | name | dept_name | salary |
o o o e +
| 12121 | Wu | Comp. Sci. | 10000 |
o o Fomm o +

B i AT :
set transaction isolation level read uncommitted ;
begin ;

update instructor set salary = salary - 500 where ID = '12121';

select * from instructor;

o fo—— - Fomm Fo—— - +
| ID | name | dept_name | salary |
o o o e +
| 12121 | Wu | Comp. Sci. | 9500 |
o o Fomm Fo—— - +

A B OFHT:

select * from instructor;

#
w
=
>
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o o Fomm e o +
| ID | name | dept_name | salary |
Fm—m e e Fo—m +
| 12121 | Wu | Comp. Sci. | 10000 |
o o Fommmm e o +

6) 7E B & HHAATA0 R iE4] -

rollback;

7) E A B OHATI R R

update instructor set salary = salary - 500 where id= 12121;
select * from instructor;

2. 35 [l E A A

Q: HHI%S 12121 B4 Wu BB salary {6 %07

9500
Q BE—F
e Hmmmmmm Hmmm o Fommmmm o +
| ID | name | dept_name | salary |
e e e e +
| 12121 | Wu | Comp. Sci. | 9500 |
e Hmmmmmm Hmmm o Fommmmm o +

8) FE A i AT R iEH]:

rollback;

select * from instructor;

9) 7E A. B WA DESIT N HIIER), BOERBHGE RO,
set transaction_isolation="read-committed’;

1] PAAT select @@session.transaction isolation; LiFi% B2 & L2 B .
10) 16 A B DHGT TG

begin;

select * from instructor;

11) 45 B 6 1 HGT R iEAD:

begin;

select * from instructor;

update instructor set salary = salary - 500 where id= 12121;

waw Il
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12) #£ A & DT R4

select * from instructor;

3. T EAN T A

Ql: MHig's 12121 4K Wu BT salary {H A2 /07

10000,
Q Bk F
o o e o +
| ID | name | dept_name | salary |
Hm—m———— e Fomm Fo—m - +
| 12121 | Wu | Comp. Sci. | 10000 |
o o e o +

Q2: REAINERHT 12121 (48 Wu BETHY salary {H6 B % HEEERIE Y
iR, EER/A

13) 7£ B % 04T FHiEs)

commit;

select * from instructor;

14) 7E A B LTI T A

select * from instructor;

commit;

4. 1§ IR AR

QL: XHig's 12121 44 Wu I THY) salary {H4Z /D7

9500,
Q BHE—F

o= o Fommmm - o +
| ID | name | dept_name | salary |
o e e o +

| 12121 | Wu | Comp. Sci. | 9500 |

+————— +-———— Fomm o +
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Q2: REAIVERI4S 12121 i Wu BWE TR salary {H# B % MBS 2551

ZER, R/

Q3: A 7 T 24ETH IR select * from instructor; AL 45 R 25 —3(?

3

Q4: XPFHBGHI L FRIE?

T Lk

15) f£ A, B WG DET FIHER), BOERBZNIN “AIER .
set transaction_ isolation=’'repeatable-read’;

A PAFIAT select @@session.transaction_isolation; KilFi% & 215 &2 M1 .
16) 76 A B AT R4

begin;

select * from instructor;

16) 7 B #1 DT FIiEA:

begin;

select * from instructor;

update instructor set salary = salary - 500 where id= 12121;

commit;

select * from instructor;

17) 7 A % O TA0 T i)

select * from instructor;

5. 3 [l E 4 R A

QLl: MHi%'5 12121 K444 Wu B TH) salary (HHZ2 /07

9000,

Q2: REAIAER4S 12121 i Wu BE TR salary {H6 B % DS 2551

iR, [ER/S

#
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Q3: A 7 T4 HTH IR select * from instructor; A 45 R =G —3(?

%.
18) £ A i O FigA):
update instructor set salary = salary - 500 where id= 12121;
commit;
select * from instructor;
6. i [ 4 A
QLl: MH%'5 12121 K48 Wu B TH) salary (H4Z2 /07
8500,
19) 7 A % D740 R i)
begin;
select * from instructor;
20) 75 B § 1T T
begin;
insert into instructor values(99999,’test’,’Comp. Sci.’;10000);
commit;
select * from instructor;
21) 7£ A % O PFTH R iR
select * from instructor;
7. I E AT
Ql: @R ALAEES] B & HFHEA I TSR, e /&
Lo
Q Wik —F
B M
Fo————— o Fommm Fom +
| ID | name | dept_name | salary |
et o Fommmm e Fomm +
| 12121 | Wu | Comp. Sci. | 8500 |
| 99999 | test | Comp. Sci. | 10000 |
Fm————— e o e +
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A i H
Fmmm—— e o R +
| ID | name | dept_name | salary |
o e o e +
| 12121 | Wu | Comp. Sci. | 8500 |
Fm—m—— e o R +

22) 7£ A % AT R 5] -

insert into instructor values(99999,’test’,’Comp. Sci.’;10000);
8. 3 [ E 4 A

Ql: A HHBRMAMKENE, &L/ R

I~

= o

Q Bk F

ERROR 1062 (23000): Duplicate entry '99999' for key 'PRIMARY'

Q2: EMBRILFRE?

%798,

23) 7 A % O PATIN T A -

update instructor set salary = 6666 where id=99999;

select * from instructor;

commit;

9. 3 [ E 4 A

Ql: A FHEEER T —FKACKWETEARNEDE, WEL/E

\2J

7 o
Q Bk F
o= o fomm Fo—m - +
| ID | name | dept_name | salary |
o o e o +
| 12121 | Wu | Comp. Sci. | 8500 |
| 99999 | test | Comp. Sci. | 6666 |
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8. (Al BBRIEAETT & — MERERARL, RARTFELLBZ A RN L F —35 K8

HIERE L ﬁT%Eﬁi%ﬁ(%iﬁ%iﬁﬂﬁﬁﬁ%é%@?'%%Ei%—Aﬂé%
WSERAE . T IRANR 2 BRSE BUSEIR H [m] BE AN PR, FESE BRI 2 et R % Tickets 3%

H: mysql FEIBULIS A

- HEEH
SELECT remaining_tickets INTO remaining FROM Tickets WHERE id
— IN SHARE MODE;

movie_id LOCK

- et
SELECT remaining_tickets INTO remaining FROM Tickets WHERE id
— UPDATE;

AP 1 BIEIAEA

TERRE ) d@—5k 3 Tickets , & FE id (F8) . movie name (L) .
remaining tickets (FE4xTEEK) .

movie_id FOR

CREATE TABLE Tickets (
id INT AUTO_INCREMENT PRIMARY KEY,
movie_name VARCHAR(255) NOT NULL,
remaining_ tickets INT NOT NULL

)3

INSERT INTO Tickets (movie_name, remaining_tickets) VALUES
('Movie A', 10),
('Movie B', 10),
('Movie C', 10);

SR 2 GBI SR ST KA

~~IDELIMITER

-— Rl —/NEAHERYHE B F R BuyTicketsNoLock

drop PROCEDURE if exists BuyTicketsNoLock;

CREATE PROCEDURE BuyTicketsNoLock(IN movie_id INT, IN tickets_to_buy INT)
BEGIN

DECLARE remaining INT;

DECLARE new_remaining INT;
START TRANSACTION;

- FERY, EEEAMRES

29

>
=]
=

=
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SELECT remaining_tickets INTO remaining FROM Tickets WHERE id = movie_id;

-~ REETAREHE
IF remaining >= tickets_to_buy THEN

SET new_remaining = remaining - tickets_to_buy;

— EHMARHK, X EHRAEAY
UPDATE Tickets SET remaining_tickets = new_remaining WHERE id =

— movie_id;

SELECT CONCAT('®% L ', tickets_to_buy, ' *KZ, 4 ',
— new_remaining, ' 7K') AS result;
ELSE
SELECT ' Z & : FEFA R AS result;
END IF;
COMMIT;

END$S

DELIMITER ;

DELIMITER

drop PROCEDURE if exists init;
CREATE PROCEDURE init()
BEGIN
start TRANSACTION;
update Tickets set remaining_tickets = 10;
select "init finished.";

commit;

ENDHE

DELIMITER ;

Ik A, python 7R
MRS -

pip install pymysql
pip install mysql-connector-python

python JHIZs:

import threading

import mysql.connector

>
=]
=

% 10 7
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from mysql.connector import Error

def buy_tickets(movie_id, tickets_to_buy):
try:
connection = mysql.connector.connect(host="'localhost’,

database='TicketSystem'

-

user='your_username',
password="'your_password',

port="'3306")

if connection.is_connected():
cursor = connection.cursor()
cursor.callproc('BuyTicketsNoLock', [movie_id, tickets_to_buy])
for result in cursor.stored_results():
print(result.fetchall())
except Error as e:
print("Error while connecting to MySQL", e)
finally:
if (connection.is_connected()):
cursor.close()

connection.close()

def init():
try:
connection = mysql.connector.connect(host="'localhost’,
database='TicketSystem',
user='your_username',
password="'your_password',

port="'3306")

if connection.is_connected():
cursor = connection.cursor()
cursor.callproc('init', [])
for result in cursor.stored_results():
print(result.fetchall())
except Error as e:
print ("Error while connecting to MySQL", e)
finally:
if (connection.is_connected()):

cursor.close()

>
=]
=
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connection.close()

init ()
# Rl EEET Xk
threads = []

# BmAAE & AEF KW

for i in range(5): # XK NBEEI 5 NHFLAFK
thread = threading.Thread(target=buy_tickets, args=(1, 3))
threads.append (thread)

# Foh PR S A2
for thread in threads:

thread.start ()

# FETR S AR TR
for thread in threads:

thread. join()

print(" PR HFRLTEHK")

BB 3 BATHAI GG R L UGBTI LA (3% LR python WA HCOHS,
AERET ) FEEEER, MREER MBI (RIS ) .

#1250 3t 1] w0
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B windows PowerShell x

PS R:\> python main.py
('init finished.',)
None

Q=7

(*pETh

None

None

C'RETOMISE 3 3RE, MG

FrEH=
PS R:\
('init finished.',)

H P in.p
('init finished.',)
None
('BRINMISE 3 SREZE, 5
None

(' ERTh =

None

('BkTh!

('ERITh MR

None

None

('pEThEE 3

None

FrEam TSHk

PS R:\> python main.py
('init finished.',)
None

C'RETHMISE 3 3REE, WS

PS R:\> python main.py
('init finished.',)
None
COBEITNMIE 3 3KEE, FFH

WTRAH, SAPITHAT FR.

FEZIANTH P, RHATT —RERF R R, BETT R LHR R IR —RERT VA
AVE—x read, —k ZH#H T VAR E—K read Mm—ik write,

#1377 LT
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B — A5 F2 read T HAGLE R, I write A9BFE, H— A& A2 read THAGLE R, A
BAEMNALEA ARG R, TRAKNAMERAT .

BBR 4 ISMBUE SRR, 2 BTSN B HE L BT 2 Yas T A A, Wi
SERF I (el PR 4 SRR ) -

VRS TE

— ERXEY, EHHRRE
SELECT remaining_tickets INTO remaining FROM Tickets WHERE id = movie_id LOCK
— IN SHARE MODE ;

cursor.callproc('BuyTicketsLock', [movie_id, tickets_to_buyl)

PS R:\> python main.py
('init finished.',)

FrEHEERETEMR
PS R:\> python ma

in.py

('init finished.',)

None

("FeThMISE 3 3KE, A 7 3K',)

None

Exception in thread Thread-5 (buy_tickets):
('RRINMIE 3 3KZ, Fk 4 5K',)

Traceback (most recent call last):
pymysql.err.OperationalError: (1213, 'Deadlock f
ound when trying to get lock; try restarting tra
nsaction')

("BETIMISL 3 KZE, WK 1 3K',)

None

(CWEEW: EFA

None

FhiE W

AL A BT AL L

FHEZATH P, REATT —REQF R RE, FUTT —REHFRZE —RERTA
FAVE—& read, —Xk ZHFHTvAFVE—X read fe—ik write,

w T A R EF A, AANREES —K read BY AR T F 4, F =ik read LR, M
7 write 8F, T MySQL RAFIES , FIAHBAN ZREHRESALT B Ol ey & 2ieix
ML, TARTAET

T HEAR A
- ERHE, BERRRER
SELECT remaining_tickets INTO remaining FROM Tickets WHERE id = movie_id FOR
— UPDATE ;

F14mm Q7w

~ ) ~
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cursor.callproc('BuyTicketsLock', [movie_id, tickets_to_buy])

&' windows PowerShell x e

PS R:\> python main.py

(*init finished.',)

None

('ERTHMISE 3 5KEE, FK 735K',)
None

('BEeThMIEE 3 SKEZE, FH 4 5K',)
None

('pEINMSE 3 5KEZE, W& 1 5K',)

] SEk
:\> python main.py
('init finished.',)

FrEREBKSTHE
PS R:\> python main.py
('init finished.',)

3 RKE, FH

P
('init finished.',)
None ) i
3 KZE, #HR
3 SKZE, W&

T 3 5KE, FH

PS R:\> python main.py
('init finished.',)

JHMEE 3 5KRE, Fs&H
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Ae A BN AT
A AR —AERERTE], BINKRIEHBFLE L IeXEZ T F 4, st
TERHMT .

9. (fRIEAR) %okt 13.15 5% IEA R A2 55

Ths: read(A);

read(B);

if A = 0 then B:= B+ 1;

write(B).

Thy: read(B);

read(A);

if B =0 then Ai= A+ 1;

write(A).

S—BMF RN A=0V B =0, ¥fEE A=B=0.

a. UL AR AT 45 B — D ER AT A TR R R T EE A — 2k

W TRABANF S, IR BFHITRABMFIL: & Tis H Tia, X#HK T H Tise

WwRE Tis F T, MABITE Tis 5, A=0,B=1, FHIF Ty, TR A=0,B=1,
Yo A PRIF—FUM .

e Rtk Ty B Tis, aPITH Tu B, A=1,B=0, HFHIT T13, it2 A=1,B=0,
4 RF— B

b. W4 Tis M Ty B—UIEIAT, B E T AR SATRREE.

T13: Ti4:
read(A); // A EHEA O
read(B) ; // B EE A 0
if A =0 then B :=B + 1;
read(B); // B EHH O
read(A); // A EHEA O
if B =0 then A := A + 1;
write(B); // B EAK4 1
vrite(A);  // A BEAJ 1

RAWNERZE A=1,B=1, FoET—/A $TPITHERBTR, FIART BT,

c. FAAEF=AETTRATIIE R Tis A1 Ty WO RIATHD?

AL

% 16 T

>
=]
=
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10. (faj#E) Hbf 14.14

TR AT 4 undo-list HEE55 1 H AT Al IS AERTAC B, 1M PAT B H 5%
EEEIEENEY (SN

# undo & 4z BEET 1A) 45 e 3 AR 2 A WA, tedefiay iR A — B — C, RE a908F
% C - B — A, WHEEHLT#HLEEHAIKE.

# redo 98T & & 3 BART DR A Je B8R B AFE, B & 4T IR G AT 12 /5 89
AR 2 redo AL A% B HITFEMATIESE «
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