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1.1

1.

1.2

I 5 EEEERZZ

1 SKIEZRA
SIS HAY
BT H LI — T MySQL (8¢ OpenGauss, SQL Server) ¥ fi] 1 B 5 & 2L,

FORAAEANE. &l 545, @45, SHIEE S, 2E e NMA
FRIFRIAT YR Bt ek, JF BAEm I A S T RE LIS AT .

P AT AR 2R, e Bl B 458 B A G (0 i s O, LSOy — A P BE R AE A
FHEH RS .

WAL, AR RGMIERE ST, IRRTHdE 2 5 40 S5 B SN Ao

SRR

. JEMZE LibraryManagementSystemImpl H & DIRERIHR I R EL, SCHUHE B, &

SRR BB A MERE . B s FiE. B BiIiEEE . MERE
UE. A4, eA55ETRE, IRl P R .

AR OE I AT SR AE LS, TEA 58 i B B R G R o LT, (O — AN R
HIEEH BB EHE RS

2 SLINIfME

BIER S
Windows 11 Pro 24H2 (64 fi#/E R4, HT x64 FIAEEZS)

DBMS A
SQL Server Developer (64-bit) v16.0.1135.2
SQL Server Management Studio v20.2.30.0

R IIT R -
Intelli] IDEA 2024.3.4.1 (Ultimate Edition)

JDK R4
Amazon Corretto 18.0.2

NPM fifiAs:
10.9.2
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3 fRimigit
AL H G SQL Server Al Java SEEL, #WCK BTSSR, 8 SZI R
CSCI A BEZ A, FEAE N

3.1 HIEEZOEX

LibraryManagementSystem #% 13 X T B HEEH KRFNZ0DI6E, FEAFELUT
WIRES

+ storeBook(Book book): HTHE A K F

e« incBookStock(int bookId, int deltaStock): A% ELF
e storeBook(List<Book> books): it # &l45

o removeBook(int bookId): MK+

o modifyBookInfo(Book book): B K5 R

o queryBook(BookQueryConditions conditions): %2R & A Kl
+ borrowBook(Borrow borrow): AbFRE5H#E/E

e returnBook(Borrow borrow): ALFHRIL5HE/E

o showBorrowHistory(int cardId): Zrifjft 15k ™ AlrA f& B id %
 showBorrowHistory(): 24 R Tk Fr A fif b id 3¢

o+ registerCard(Card card): FrI¥fE ik

o removeCard(int cardId): ME&fE 5L

o showCards(): TIHFTH &L

« modifyCardInfo(Card card): fEXUETE(S E

o resetDatabase(): H & ¥ E
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3.2 FIASLIAT

A4 1T LibraryManagementSystemImpl JRSCHZ O INRE, FEEFXT I A VT H1E K
HATHRRALEE . NI BL borrowBook 7774 N5 B A 8] ik S S I EE A5

1. Het S HIEEF 18]

1{String checkStockSql = "SELECT stock FROM book WITH (XLOCK)
WHERE book_id = 7";

V]

PreparedStatement checkStockStmt = conn.prepareStatement (

checkStockSql) ;

o M SQL Server #] WITH (XLOCK) #&7/~3REXHRMAN, By 1k Ath = 5% FINHZ ok
] — B A
o BibHIZ AN FSS FR AT BEAE, SEUEA NSRS A

2. PE7F AT F e

1|if (checkStockRs.next()) {

2 int stock = checkStockRs.getInt("stock");

3 if (stock <= 0) {

4 rollback(conn);

5 return new ApiResult(false, "/E 77 1 T ");
6 }

7|}

o RAEEAZGRT 0, CRIER RN EAA R

3. {ERMRTSIE

[

String checkBorrowSql = "SELECT return_time FROM borrow ...";
2|/if (checkBorrowRs.next () && checkBorrowRs.getlLong("return_time")
== 0) {

3 rollback (conn) ;

4 return new ApiResult(false, " /7 /£ & H &0 F");

o IHt return time=0 FRINAIHIEIRZS

o BHIER—H P ERITERTE LT B2 AR F B4
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4. [RFESRE

i|insertBorrowStmt.executeUpdate (); // & A 15 [ 10 &
2lupdateStockStmt.executeUpdate () ; /] EFEF
3l commit (conn); // = & = &

o ERTEIS A BB DR RF BT 1
o WIIRAT, PRIERIERF AN
o W IHATE R BIR

5. BfEMRNETE

insertBorrowStmt.setLong (3, borrow.getBorrowTime()); // Unixff

A &

-

o HdE R BT AF A Unix ZFPES [RIER, M 80w 44 H 7Y YYY-MM-DD HH:MM”
(R AR IR 1) - 45

o AL PRI RIS U R0, SCEILIN [A] FY) I A A0 2
2T sl HA A + F SRR IRER IR A, HAERAER AT R R N

HEI A

AR A7 HEAB A

FEEAF R 2

PR AS IE

A PR

SEH AT

RAZHF

B 1 B EREE SRR
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3.3 HIEERR
ORI

create table book (

book_id int not null identity,

category varchar (63) not null,

title varchar (63) not null,

press varchar (63) not null,

publish_year int not null,

author varchar (63) not null,

price decimal(7, 2) not null default 0.00,
stock int not null default O,

primary key (book_id),

unique (category, press, author, title, publish_year)

)

create table card (

card_id int not null identity,
name varchar (63) not null,
department varchar (63) not null,
type char (1) not null,

primary key (card_id),

unique (department, type, name),
check ( type in ('T', 'S') )

)

create table borrow (

card_id int not null,

book_id int not null,

borrow_time bigint not null,
return_time bigint not null default O,

primary key (card_id, book_id, borrow_time),

foreign key (card_id) references card(card_id) on delete

update cascade,

foreign key (book_id) references book(book_id) on delete

update cascade

)

cascade on

cascade on
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4  HEHmIEIT
AT H AT A Vued NAEZE, FA#H Element Plus ZH4FE, S5H TR EH

171 Je i A HH A SR T AL BRI N o HiF S =S DT, 0 ) Xt o Pl 5 5 S?E'%%JI%TSM’EIJJHE\
fEPidR Bl 5ie IR IETIRE . A HIEE B .

4.1 EBEE & BB ERT
1% U0 LB R TR

L R RFEREBEE

3 iy s y =
2. HMET, SCRRRARTINYE CSV #tEFA
= =Y N , Ny
3. P ER, BREBPELL
/\ >
4. MRS
S 4 e ’VE
5. #ATME PR
EHEERS
D EHeEE s
o e BEHESE & GHIRE
B EPirEE BHID BHa %5
Rt =
HEREEY  — iz - = Sz
g — +) - |= +
wE - +) - = +
B+ ¢ BHE ES) AR HAREES [z g EF B
Database Computer Zhejiang Wang
‘ S [ 2 T SRR - | o oo o

K2 EFEE & R I

4.2 EPRIEREN & THFERE
2 SEPLA R DI fE
L R A A0, SCRHEME IR 1D 5E 1D #7 &

2. TEfERGERT, BorEP4L, ME/ER B ERE
3. HHTIE TSk
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EREERG

D EHEE & HH

O ioREH & EH

SR -pcna sz

fEBIED &

BHICRES & EHERE

EHIEID BHID INE]

EHID BHEE ¢ fEHRSE &

5 Algorithms in C++ 2025.04.02 15:37

TRERIE | BATRESRM

[=haiaia B

2025.04.02 15:41

K 3: ik &l & EHEMF

4.3 EHIFEERE

2 SEPLAN R DI RE -

L AR R A B AR

2. Hrg AL
3. YRR PSS S
4. TIER A5 FAIE

EEEERG

D EHEE & fEH

EHIEEE

O BREH & &6
B FHIEEE
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#: User00015
BBI: Architecture
B HD

o 0
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5 ARLGINEETUESMNIN

5.1 IEFEMEMNR

AE B P I o P AT A A rh, R 2l A 9 A1,
BE 7 HThRESE B IERR L

=T LibraryTest

G (8 v @ = ¢ G

¥+ LibraryTest 9f) 40355%) Wik Bl 9

borrowAndReturnBookTest
Thread 5 start to borrow book
bulkRegisterBookTest

modifyBookTest

Thread 10 start to borrow book
Thread 15 start to borrow book
bookRegisterTest Thread 12 start to borrow book
incBookStockTest Thread 13 start to borrow book
queryBookTest Thread 11 start to borrow book
registerAndShowAndRemoveCardTest Thread 9 start to borrow book
removeBookTest Thread 8 start to borrow book
parallelBorrowBookTest Thread 7 start to borrow book

Thread 6 start to borrow book

Thread 4 start to borrow book

Thread 3 start to borrow book
Thread 14 start to borrow book

Successfully release database connection.

MFEEA R, BRI 0

B 5 M B AT A5 R

5.2 IhgEMEMIN

DR PR B AL AT R 57 (0 45 R AT VP A), 25 SR P I ) 58 A A
FEo BeR. ISR . SE T SE LS, O TR IR LR g A A 3 AT T I
AR, R CiEE eI s, ik 7 IR ST AR .

10
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5.2.1 EBNE

£ “EEH & EIRAET DU g S, AR A R A
MR, RJEERE “5E58” #54H, wT UMM B S i R 4% H

EES

HIRERR

Computer Science

HNTAZ R

2024

B

23.98

13

K6 “HIEEAS” PR

B ¢ BfE ¢ %5 ¢ HhRiE ¢ HIRED & == ng & EF + BE
» Computer AR IAZF R N
4 e =} = 2

7 EB R %H

11
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5.2.2 EBRMENE

£ “EPEM & FPERET IR D RSN L AR E N R ERKR L
e CSV W0, SRJa il “4838” 24, WL BRI Bt M AR R a6 H . il
B EAR ) CSV U A IR

iltitle,category,press,author ,publishYear,price,stock

2| Database System,Computer Science,Zhejiang University Press,Wang
Haoxiong ,2022,128.88,21

Algorithms in C++,Computer Science,China Machine Press,Chen Yue

,2018,39.99,12

w

HESNEF

4

& CSV BRIk, B R e

éééj:{g—'fi\"csv K{i‘f-—:- @ﬁ'*%itjj title:-c“ategory,-;-j-l:ess, autr;-o-;, publisf;;(-e;ar, price-,"s-tock, %@@%&B

B #rE XA .csv

B

&8 “EIFAN” FHEH

B+ ¢ BHE ¢ ES3E Rt ¢ HARED 15& + g & EF 1B
Compiler

1 Phil ) P -B 2003 Ni hi 63.77 0 &5 fRIEER EXEE HiER
Decion: flosophy  Press onehyo =3 3
» Computer RS AR N -
Datab c . Zhejiang W

atabase omputer o ang
4 U t 2022 128.88 21 f&B RIBES EXET L
ress

Algorithms in Computer China

5 2018 ChenY 39.99 12 &5 fRIEER ExEE iR
o oo Machine precs en Yue =3 £

9: ¥R FKH

12



X5 HEHHEERGR

5.2.3 IEMEBER

f£ “EPEH & FRERAE7 TR d B AR BRI “BUEE” fedl, R e
WA EAF I &, JRJA o “3RAC” 154, ) DOWER I A3 A AR

EBID ¢ EHE + ESiEd HhRiE ¢ HIREFD < F& < g < 2= BME
Compiler .
1 Designs Philosophy Press-B 2003 Nonehyo 63.77 0

K 10: B4 EAAAE BT

(EBEE

R | 9

A 11 “BHUEAE HE

EHD & EHE ¢ ESHIE HhRit HIRFD ¢ E& & g & EF ¢ B
Compiler X =
1 Designs Philosophy Press-B 2003 Nonehyo 63.77 5

K 12: KB EA NG

13
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5.2.4 EHERER

f£ “BPEH & FRERAE7 DU d B BRI “mE R fedl, e
WESEREEL, Rl “9Rae” %, RIS E B A T

E+BID & BHE ¢

| Compiler
Designs

ES3IE kRt & HIRFD

Philosophy Press-B 2003

K 13: B E B et

Compiler Designs

Philosophy

Press-B

(==

Nonehyo

inig

63.77

BEF &

5

B{E

Nonehyo

88.49

EBID ¢ BHE ¢

] Compiler
Designs

14: “ﬁiﬂ:'fn P 7 §$T§T

ESHIES kRt ¢ HRFD ¢

Philosophy Press-B 2025

K 15 WHERBSE

5E <

Nonehyo

14

88.48

2=

B
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5.2.5 EiAEPRIE

£ “fEPIEE R T A EA “TRIEatE” SCREANS TR & “37, Al AN
SKRHIL R IER 4R, el ES ST “37

B 16: “TRigEaRA:” SORKE

No. 4 No. 14
4. User00003 4 User00013
ZRJ: General Z8'J: Environmental
Education Science
YR 24 YR P4

© O © 0O

K 17 ik

15
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5.2.6 NINEPBIE

FE AU B TUR SR NS R A, RS AT E PERE R, S5 il “ i
&7 AL, T DALER BHTE B AR R

FEEBILE

H"a: Sl

2Bl | HENRNEERASEE ©

£ 18 “HrE AR

No. 17

Mg TLif
B: SRS _|_
Reps

YRS 4
o 0

B 19: W A IER A
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5.2.7 MIEREBIE

FE “ASTSUEE L U B AR R RO MR S, AR N Ly <R e
LA BEAT RN, T AR RIS 5IE R T Rg B

EHIESE

No. 1 No. 2
144 : User00000 45 : User00001
ZBJ: Environmental &RIJ: Civil Engineering
Science E 3 P i)
PRI T

© O © O

K 20: A& UEM BR AT

MRS FIE
b SHEIIED?

B 21 “RAIAMIER” #E
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5.2.8 ERERSERERE

7 “EPERE & SPEE” THENE TRREM, RiEedi “&iW” %4, =
DI RIE BXT MR RS H, A HAMER—A “E07 24, Bf a7 E NmA
E5E ID BIAT s plf .

B#ID | BWAEBID

HhRiE AR

EHE @WAERE

1E& | BANFE

HERES  — 2020 + = 2024 +
g - =IME s = &XE +
2= BIME 1 = &KXE +
mems | wESA
/\ QA
K 22: R A
EBID ¢ EHE ¢ ES3E Rt HIRFD ¢ E& & nig ¢
2 HORERS Co,mpmer LA 2024 Ei 23.98
Science it
Zhejiang
Database Computer ) ) Wang
4 R University 2022 B 128.88
System Science Press Haoxiong

(=RE

23: W ES%H

26

ES

3]  Computer Science

B{F

(B \ 7

24:

“AEP BRE
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5.2.9 ERICREBSTHRE

£ “ERE R & BRI TG TRRSM, el &l %, L
MEBEFIL R MR FH o BRI, RN SR ESIE ID AEHS ID #4748
o A EAARIFE, W RFHANER A 7 54, R Emie.

fEHIED 17 EHID | HWAEBD TRRE | MATRESM
fEHIED & EBID ¢ B+ ¢ f&HiadE ¢ 3EASE) BE
17 5 Algorithms in C++ 2025.04.02 15:37 FRIFIE
7 2 HORER S 2025.04.02 15:37 SKITE

25: FfEPAE ID AT R

BHED | MAEBIED EHD 5 TR TR
=3
fEPIED & EHD ¢ EHE ¢ fEtiadE & IBERSE) < BME
17 5 Algorithms in C++ 2025.04.02 15:37 RIFE
7 5 Algorithms in C++ 2025.04.02 15:40 2025.04.02 15:40
2 5 Algorithms in C++ 2025.04.02 15:40 2025.04.02 15:40

K 26: K+ ID #HATHIRR

(EHED & EHID B faiiAgE 4 R & e
17 2 HIEERS 2025.04.02 15:37 KIEE
17 5 Algorithms in C++ 2025.04.02 15:37 2025.04.02 15:41

K 27 BiEHAAREFHI% H X A
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Al ZEPBERSH E-R A.

) (o

P

Book Borrow Card

=t}

ik SQL vENB 1 R PR IF R B 254 . AE B P RS, WRieinl geiE %
SQL VEANTHE? tnfAyff v ?

SQL FANBEIRE:

SQL FENZMEIDRER SQL AU IEA M A S0t R RS 7 R IR
TSN BRI, 5 A P T AR AR AR
B MEHERGN G R, TRIIEEM SQL 1HAIA:

1| SELECT * FROM users WHERE username = '$user' AND password = '$pass'

AR 408 admin' --, EMER, WHEAT SQL BERIPHE)R, H2IH
IECIVSE

1| SELECT * FROM users WHERE username = 'admin' --' AND password = '

$pass

T -—RosiERe, RIbiziE ML EDvan M iESE], Bk 7 X password A5

SELECT *x FROM users WHERE username = 'admin'

-

20
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S ZBERIIRR
. EHEEEO: A MEFEANLGE (W1 20445, DROP TABLE books; --) HJfg
FECE R RIA
o BHEIETEEOD: FHUARGENDIRE— BT B, FAEEBIEHEEEERER, 3
R WA LG R R B NG B ER .

o EEPBHEERED: EHEALG, TR ST IE 0 R i by, S22
AWBER, &Y K

FRR A
- ERSHKER: ARGMH] JDBC NZHMERIESR], BIHEANBEAT A
17 Bl -

o IENMFANXES: #H0JUEM SQL EAIHHE, AIEH AMESEALE A 1R KA DT
FCARVERT 5, BREARZAT 5 A .

o REH/IMUR: BEEEREIK SR T LERIR (2t DROP. DELETE %5
RS A D

o FRIRACHE: W ERER AR RN RIE . SQL MG TIESEE R, B
1B E A

E="

7E InnoDB HJERIABZ B 245 (Repeated Read) T, 24 HILFF A& V5 in) B ] CRE
PRI IEmME?

AFEFMH A SQL Server HEAhEi#EHIAH K KI5 H, M H SQL Server ) WITH
(XLOCK) #27maRH AR, [y ik HAh S 55 RB ek R — BB ESE, REESF NSNS

String checkStockSql = "SELECT stock FROM book WITH (XLOCK) WHERE
book_id = ?7";
PreparedStatement checkStockStmt = conn.prepareStatement (

checkStockSql);

21
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