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SQL Server

3. SERTURERE

BITIRITREBIEEURLIEIERE (SlibraryUsers.

SeatReservations. StaffAssignmentsH{N3%)

LibraryUsers

INT UserlD PK | FBFID, B3

NVARCHAR | FullName £, CKHEZS(CK_FullName_NotNull)

VARCHAR | Email HpFE, IEZ, E—(UQ_UserEmail)

VARCHAR | UserType FAFEEL, #75(CK_UserType)

DATETIME | RegistrationDate A EEA

BRT
SeatReservations

INT ReservationID FRTID, B, JE=, M—(UQ_ReservationID)
INT UserlD FIFID, PKEE43 (PK_SeatReservations), FK(FK_Reservation_User)
VARCHAR | SeatID FE{ILID, PKEB43 (PK_SeatReservations), FK(FK_Reservation_Seat)
DATETIME | ReservationStartTime | FRITFF#4R4i8], PKEBS3(PK_SeatReservations), IF%

DATETIME | ReservationEndTime

FRITEERAETIE, JEZ, #0285 (CK_ReservationTimesValid)

DATETIME | BookingTimestamp

FRITHR{EBYE1E, #25(CK_BookingTimestamp)

VARCHAR | ReservationStatus

FITIRE, #2755 (CK_ReservationStatus)

4. EARBD
4.1 B89

=S Bl

AZRIEE SQL SR H TR, BiERet. TRUEMBIEEMRE

LibraryZones. LibrarySeats.

LibraryZones
INT ZonelD PK | XD, B3, EH(PK_LibraryZones)
NVARCHAR | ZoneName BOHATR, =, FIEME—
TINYINT MaxBookingHours BRATRIT/\BSER, #25(CK_ZoneMaxHours)
Eiﬁ@ﬁﬂ/ﬁx
LibrarySeats
VARCHAR | SeatD PK | EE{ILID, E(PK_LibrarySeats)
INT ZonelD FK | X33ID, 3E=S, SME(FK_Seat_Zone)
VARCHAR | SeatNumber BEIRS i
BIT HasPowerOutlet BEER
VARCHAR | SeatStatus FELIRTS, #225(CK_SeatStatus)
RIHEE
BEAUARTRIT
StaffAssignments
INT AssignmentID PK | SEID, B1%
INT StafflD FK | &TID, 3E=*, JMR(FK_Assignment_Staff)
INT ZonelD FK | BIFID, 3F=, M (FK_Assignment_Zone)
DATETIME | AssignmentDate S EEHA, H—HE(UQ_Staff Zone_Day)
NVARCHAR | Notes &E




o EFURERHDBACIEETAP, WNE2IFEFICONNECT (SQL Servershpy

db_accessadminfgta)

o {AIREN14.2.4 [11]~[110], EDBASXLLRF Z [E#ITIRNFEIUL,

1)
e JFESQL ServerhERIZAS5AFRMKX S

4.2 SRS

HEENR (4A

EASQLM HIEH TR IEIES], HAKIIER, HiFER T TBUNREFHN, RARE

(ERSES:Y

o STIASEEEM(FERIFI. [512]) x1

o DRTERMARRIFI3]) x4

o ARPEXSTEMAREIGFIS. [fl6]) x1

o CHECKXZIB({AHRIFI713X [f518] « [f519]) x1
o CONSTRAINTFAI({AER[HI10]. [f5113]) x1

5. 218 FE
51 22489

5.1.1 fIEEERZAFMAFP (CONNECTINR)
RBERA

Loginl
Login2
Login3
Logind
Login5
Login6
Login7

an



H el
E SR
w ##MS_PolicyEventProcessinglogin###
m ##MS PolicyTsqlExecutionLogin##
m Bastandern\62477
LoginT
LoginZ
Login3
Login4d
Login5
Loginb
Login7/

EE BB R BURER XS R B M HERE A P

LibraryDatabase;
Userl Loginl;
User2 Login2;
User3 Login3;
Usery Logind;
User5 Login5;
User6 Loginé6;

User7 Login7;
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EiaFE

Service Broker

=&

Zeth

== R

&3 dbo
&7 guest
&% INFORMATION_SCHEMA
&2 Ssys ,
&9 Userl
&3 User?
&3 User3
&3 Userd
&9 Users
&3 Userb
&3 User/

ODHEEHBEEHBEBHB

EFXLEAP connecT PR
(HRAFPRAZEBENNNERZEMOHNRS 23, ZAFREEELRIIEET ConnecT
R, b R IIEF LUFEER)

Userl;
User2;
User3;
Userd;
Users5;
User6;
User,;

5.1.2 %1%
(1) #8Eif) LibraryUsers RINPRIZLEAF Userl

LibraryUsers Userl;



EE Userl B, FINSEIEN

M4 (N): Userl

LA % (B) : mE ).
. Schema = .
= dbo LibraryUsers *

dbo. LibraryUsers [FJ#L{R (P) : FIRLPR (C). .
B 3

TR il

SELECT

SELECT Email

SELECT Ful1Name

SELECT RegistrationDate

SELECT UserID

SELECT UserType

fEF Loginl B RH#H1TILIE

e 7Z5H SELECT * FROM LibraryUsers; f{Ih
o Z53f) SELECT * FROM LibrarySeats; %KM



sl Query'.sal - b..asdTognT Gr] = I

SELECT * FROM LibraryUsers:

110% -
BAR AR
UserID FullName Email UserType RegistrationDate

11 kih zhangweilexample. com  Staff  2025-04-17 01:25:35.120
2 R 1ina@example. com Student  2025-04-27 01:25:35.120
3 3 F wangfang@example. com  Faculty  2025-03-18 01:25:35.120
4 4 | liugian@example. com Staff 2025-05-07 01:25:35.120
3 3 AR zhaomin@example. com Student 2025-05-12 01:25:35. 120

sQLQueryt.sal - B..aselCogint 64)*] = |

SELECT # FROM LibrarvSeats:

110% ~
2 i
BE 229, &AI 14, & 5, & 1 17
B YXIRIE "LibrarySeats' (FUEE 'LibraryDatabase', 284 'dbo')AY SELECT IR,

(2) $83%F LibraryUsers # LibrarySeats BIFFBINPRIZFT AP User2flUser3
(SQL Serverd ALL PRIVILEGES BEAEIZMGH, MeBRYEEESCR, THEHLE LXK
A

ALL PRIVILEGES LibraryUsers User2, User3;
, , , LibrarySeats User2, User3;

EE User2 #l user3 B, FINERIIRN

FlFi &) : User2 4 (%) : User3
SRR WA, AR ) 95, .
Schema E=1 i B3 Schema AR B3
g dbo LibrarySeats P g dbo LibrarySeats =
& dbo LibraryUsers # & dbo LibraryUsers #
dbo. LibrarySeats fALH (P): I ELER (C). . . dbo. LibrarySeats [ALH (P): AR (C). . .
B AR B AR
R 2 R 7
DELETE DELETE
INSERT INSERT
REFERENCES REFERENCES
REFERENCES HasPowerOutlet REFERENCES HasPowerQOutlet
REFERENCES SeatID REFERENCES SeatID
REFERENCES SeatNumber REFERENCES SeatNumber
REFERENCES SeatStatus REFERENCES SeatStatus




M Login3 BERHATTICIE

sQLQuery5ql - ..ase[Togm3 G =

SELECT * FROM LibraryUsers;

110% -~
B e
UserID FullName Email UserType RegistrationDate

1 ?EmmmmmmgﬂKfﬁ zhangwei@example. com Student 2025-04-17 01:25:35.120
o 2 &R 1ina@example. com Student  2025-04-27 01:25:35.120
3 3 E o5 wangfang@example. com Faculty  2025-03-18 01:25:35.120
4 4 i liugian@example. com Staff 2025-05-07 01:25:35.120
5 5 A zhaomin@example. com Student  2023-05-12 01:25:35.120
6 6 A F P testuserl@example. com Student  2025-05-17 01:25:35.133
7 7 AP tactncar?@avamnla ram Sendant AMNIR—NAR=17 N1-97-27 122

(3) B3+ seatReservations HWEIANIRIEFFIERF

SeatReservations PUBLIC;

FEALE R Loginl . Login3 # Login7 #1TI0IE, &I

SeatReservevations;



ReservationStartTime

2025-05-17 09:00:00. 000
2025-05-16 14:00:00. 000
2025-05-18 10:00:00. 000
2025-05-17 09:00:00. 000

SELECT * FROM SeatReservations;
110% ~
B g e
ReservationlID UserID SeatID
1 F1Q-A01
2 GSR201-51
3 F3E-C01
|4 1003 F1Q-A02

ReservationStartTime

2025-05-17 09:00:00. 000
2025-05-16 14:00:00. 000
2025-05-18 10:00:00. 000
2025-05-17 09:00:00. 000

SELECT * FROM SeatReservations:
110% ~
B4 e
ReservationID UserID SeatID
1 F1Q-A01
2 1001 2 GSR201-51
3 1002 1 F3E-C01
|4 1003 3 F1Q-A02

SQLQuery1.sql - B...asel(Login? (52))* |4= X

SELECT *

110% ~
B AR e e
ReservationID UserID SeatlID
. T iﬁéﬁ ............................................... F10-401
2 1001 GSR201-51
3 1002 F3E-C01
4 1003 F1Q-A02

FROM SeatReservations:

ReservationStartTime

2025-05-17
2025-05-16
2025-05-18
2025-05-17

09:00:00. 000
14:00:00. 000
10:00:00. 000
09:00:00. 000

2025-05-17

ReservationEndTime

2025-05-17 11:00:00. 000
2025-05-16 15:00:00. 000
2025-05-18 12:00:00. 000
2025-05-17 10:00:00. 000

ReservationEndTime

2025-05-17 11:00:00. 000
2025-05-16 15:00:00. 000
2025-05-18 12:00:00. 000
2025-05-17 10:00:00. 000

ReservationEndTime

2025-05-17
2025-05-16
2025-05-18

11:00:00. 000
15:00:00. 000
12:00:00. 000
10:00:00. 000

SQLQuery1.sql - B..ase[lLogin® 52)] = [

BookingTimestamp
2025-05-17 01:23
2025-05-16 01:25
2025-05-17 01:25
2025-05-17 01:25

SalGuery1sai-_seliogis 621+ |~ « I

BookingTimestamy
2025-05-17 01:2
2025-05-16 01:2
2025-05-17 01:2
2025-05-17 01:2

BookingTimestamp
2025-05-17 01:25:
2025-05-16 01:25:
2025-05-17 01:25:
2025-05-17 01:25:

(4) #BFEIf LibraryUsers RIMELNZTRA UserType FIRIRPRIZFAF Useru

(UserType),

LibraryUsers

Userd;



EE Userd B, FINSEIIEN

4 (N): Userd

LA R (E) I (S)
Schema EF R

B dbo LibrarylUsers 7

dbo. LibraryUsers [FJALFR (P) : ) FLER (C) . .

B 3
R

SELECT

SELECT
SELECT
SELECT
SELECT
SELECT
UPDATE

il

Email

FullName
RegistrationDate
UserID

UserType
UserType



A Loginu ERFHITINIE, AILUECK
SQLQuery1sql - B..ase[Tognd 66] = = NN
-|SELECT * FROM LibrarvUsers:
UPDATE LibrarvUsers SET UserType = ' Staff’ WHERE UserID = 1:
SELECT * FROM LibraryEse&s:

110% ~ 4
Bl e

UserID FullName Email UserType RegistrationDate
11 kiR zhangweiCexample. com | Student |2025-04-17 01:25:35.120
2 2 e 1ina@example. com Student  2025-04-27 01:25:35. 120
3 3 E 5 wangfang@example. com Faculty 2025-03-18 01:25:35. 120
4 4 Xl| 58 livgian@example. com Staff 2025-05-07 01:25:35.120
5 ] A zhaomin@example. com Student  2025-05-12 01:25:35.120

UserID FullName Email UserType RegistrationDate
11 kiR zhangweiCexample. com | Staff | 2025-04-17 01:25:35.120
2 2 e 1ina@example. com Student  2025-04-27 01:25:35. 120
3 3 E 5 wangfang@example. com Faculty 2025-03-18 01:25:35. 120
4 4 Xl| 51 liugian@example. com Staff 2025-05-07 01:25:35.120
5 3 A zhaominBexample. com Student  2025-05-12 01:25:35.120

(5) #83F SeatReservations FRHEY INSERT MPR#ZF User5; Users JFIt INSERT IPRIZF
User6 , JoiF Usere 1&#%; Usere &It INSERT UPRIZEF user7 , BERARIF User7 1%
o

——DBAH:1E
SeatReservations UserS ;



AP 4#(N): Userd

LA R (E) HEEG)...
Schema g eyl
uéﬁgdbn SeatReservations =
dbo. SeatReservations [FJF{JR (P) : B RLRR (C) . .
R A
IR &
INSERT
SELECT
SELECT BookingTimestamp
SELECT ReservationEndTime
SELECT ReservationID
SELECT ReservationStartTime
SELECT ReservationStatus

BA Login5 B {3117 INSERT , FXIH

INSERT INTO SeatReservations (
UserID,
SeatlID,
ReservationStartTime,
ReservationEndTime

)

VALUES (
6,
'F1Q-A02"',
'2025-05-17 10:00:00",
'2025-05-17 12:00:00'




B e

ReservationID UserID SeatID ReservationStartTime ReservationEndTime BookingTimestamp
1 1000 1 F1Q-A01 2025-05-17 09:00:00.000 2025-05-17 11:00:00.000 2025-05-17 01:25:35. 15(
2 1001 2 GSR201-S1 2025-05-16 14:00:00. 000 2025-05-16 15:00:00.000 2025-05-16 01:25:35. 15(
3 1002 1 F3E-C01 2025-05-18 10:00:00.000 2025-05-18 12:00:00. 000 2025-05-17 01:25:35. 15(
4 1003 3 F1Q-A02 2025-05-17 09:00:00. 000 2025-05-17 10:00:00. 000 2025-05-17 01:25:35. 15(
[5 1004 6 F1Q-A02 2025-05-17 10:00:00.000 2025-05-17 12:00:00. 000 2025-05-17 02:22:24.65k
BRI T Usere , RIFERE
SeatReservations User6 ;
LA Loginé B 11T INSERT , AXIH
SeatReservations (
UserlID,
SeatlID,
ReservationStartTime,
ReservationEndTime
)
(
7!
'GSR201-S1"',
'2025-05-18 14:00:00"',
'2025-05-18 15:30:00'
)i
B4R e
ReservationID UserID SeatID ReservationStartTime ReservationEndTime BookingTimestamp
1 : g F1Q-A01 2025-05-17 09:00:00.000 2025-05-17 11:00:00.000 2025-05-17 01:25:3:
2 GSR201-51 2025-05-16 14:00:00.000 2025-05-16 15:00:00.000 20Z5-05-16 01:25:3:
3 F3E-C01 2025-05-18 10:00:00.000 2025-05-18 12:00:00.000 2025-05-17 01:25:3:
4 F1Q-A02 2025-05-17 09:00:00.000 2025-05-17 10:00:00.000 2025-05-17 01:25:3:
3 F1Q-A02 2025-05-17 10:00:00.000 2025-05-17 12:00:00.000 2025-05-17 02:22:2¢
6 1003 T GSR201-51 2025-05-18 14:00:00. 000 2025-05-18 15:30:00. 000 2025-05-17 02:27:4f
BENREF user7 , RAVFEHE
SeatReservations User7,;

BA Login7 31T INSERT , FXTH

SeatReservations (

UserID,
SeatlID,

ReservationStartTime,

ReservationEndTime,

ReservationStatus



¢
8'
I
I
I
);
B AR el R
ReservationID UserID SeatID ReservationStartTime ReservationEndTime BookingTimestamp
1 : : F1Q-A01 2025-05-17 09:00:00.000 2025-05-17 11:00:00.000 2025-05-17 01:25:35
2 GSR201-S1 2025-05-16 14:00:00.000 2025-05-16 15:00:00.000 2025-05-16 01:25:33
3 F3E-C01 2025-05-18 10:00:00.000 2025-05-18 12:00:00.000 2025-05-17 01:25:35
4 F1Q-A02 2025-05-17 09:00:00.000 2025-05-17 10:00:00.000 2025-05-17 01:25:35
3 F1Q-A02 2025-05-17 10:00:00.000 2025-05-17 12:00:00.000 2025-05-17 02:22:24
6 1005 7 GSR201-S1 2025-05-18 14:00:00.000 2025-05-18 15:30:00.000 2025-05-17 02:27:48
[T 1006 8 F3E-C01 2025-05-19 09:00:00. 000 2025-05-19 11:30:00.000 2025-05-17 02:31:00

BRENPRET userl , KK
GRANT INSERT ON SeatReservations TO Userl;:|

110% ~
= e

BB 15151, %5l 16, & 1, & 1 17

ToiEdT 92 'SeatReservations' (T =i, FACATHE, dESSERENNVIRE.

5.1.3 [E]Uk
(1) $BEPF usery {824 LibraryUsers Z+® UserType FUBYANFRULIE]

(UserType) LibraryUsers Userd;



EE userd B, B4L%%E UPDATE R

4 (N): Userd

LA % (B) : HE(S). ..
Schema F#r R
E dbo LibrarylUsers =
dbo. LibraryUsers [FJELFR (P) : TR (C) . ..
B 3
1 R ol
SELECT
SELECT Email
SELECT FullName
SELECT RegistrationDate
SELECT UserID
SELECT UserType

BA Loginu BT UPDATE , RIK; $41T SELECT {/35ARKTH
sQLauerytsal - 8.asdlogind 53] = [

UPDATE LibraryUsers SET UserType = Student’ WHERE UserID = 1;|

110% ~ 4
e
HE 229, &3 14, K& 5, £ 1 17
BB YXINGE 'LibraryUsers' (FEE 'LibraryDatabase', Z2#) 'dbo')HY UPDATE R,



SQLauerytsal 5. [+ < I

SELECT # FROM LibrarvyUsers:
110% -~
B e e

UserID FullName Fmail UserType RegistrationDate
11k zhangweilexample. com  Staff  2025-04-17 01:25:35.120
2 2 AR linaexample. com Student  2025-04-27 01:25:35. 120
3 3 EJ5 wangfang@example. com  Faculty  2025-03-18 01:25:35.120
4 4 K5 liugian@example. com Staff 2025-05-07 01:25:33.120
3 3 EA T zhaomin@examnle. com Student  2025-05-12 01:25:35.120

(2) WEIFABE AP %+ SeatReservations HIZEIHINR

SeatReservations PUBLIC;

FENIE R Login2 « Login3 # Login7 #H1TI0IE, ZEifKIK

SQLQuery1.sgl - B...ase[Login2 (64))*| & X _

SELECT * FROM SeatReservations:

110% ~
=L INERE
HE 229, A 14, K& 5, B 1 17
TE?@TFTTET% 'SeatReservations' (EBE 'LibraryDatabas

SQLQueryl.sqgl - B...ase|{Login3 {64))*| & X

SELECT * FROM SeatReservations:

110% ~
ELINEREN
HE 229, %5l 14, K& 5, B 1 17
TE?@T?TTE‘J% 'SeatReservations' (E{EEE 'LibraryDatabas

$SQLQueryl.sqgl - B...ase(Login/ (62))*] & X _

SELECT * FROM SeatReservations:
110% -~
ELINEREL
HE 229, El 14, K& 5, B 1 17
TE?@T?HLE‘J% 'SeatReservationS' (Z2EFE 'LibraryDatabas




(3)?EFHF=l User5 ¥ SeatReservations FHY INSERT #NPRAE@:T wITH GRANT OPTION
EHEH EZRRPR—FH U [E

SeatReservations User5 CASCADE;

&EE User5. User6. User7 B, BELSENE

M4 N : Userd MFP#N): User6 4 (N): User?
LA R (B) LRI R (E): LR (E):
Schema _ Schema _ Schema
BLRR (P) - BUPR (P) BLRR (P)
LTy _ LT Y _ LT
R PR IR

Ll User5. User6. User7 S{9#11T UPDATE , KK

SeatReservations (
UserlID,
SeatlID,
ReservationStartTime,
ReservationEndTime,
ReservationStatus

10,

'F3E-C02',

'2025-05-20 10:00:00',
'2025-05-20 11:00:00"',
'Confirmed'



SQLQuery1.sql - B...ase|(Login5 (64))*| = X [SQLQuery1

SIINSERT INTO SeatReservations (

110% -

= IEDEN
EE 229, HBI 14, PRE 5, B 1A
BTSSR ' SeatReservations’

5.2 eSS

110% -~
RSN

.sql - B...ase|(Login6 (53))*| & X

SIINSERT INTO SeatReservations (

UserID, L\Igg{ﬂl/\[l),
SeatlD, SeatID. |
ReservationStartTine, ReservationstartTine,
ReservationStatus ReservationStatus

) )

VALUES ( VALUES (
10, 10,
"F3E-C02’, " F3E-C02°
" 2025-05-20 10:00:00", ' 2025-05-20 10:00:00°
' 2025-05-20 11:00:00, ' 2025-05-20 11:00:00
"Confirmed’ "Confirmed’

) )

HE 229, %5l 14, 5E 5, £ 1 1
R TIINIE ' SeatReservations’

sQLQuery1.sql - B...ase[Login7 (53)*] = x | TGN

110 %

INSERT INTO SeatReservations (

UserID,
SeatlD.
ReservationStartTine,
ReservationStatus

)

VALUES (
10,
" F3E-C02°,
' 2025-05-20 10:00:00
' 2025-05-20 11:00:00
" Confirmed’

B iE

JHE 229, %3 14, R& 5, B L AT
R TIIE ' SeatReservations’

ERNEERRNT, ETREFONEFEEHTBIELIRFEH

-- LibraryUsers (flJ'f5E#)

CREATE TABLE LibraryUsers (
UserID INT IDENTITY(1,1)
FullName NVARCHAR(100),

PRIMARY KEY,

Email VARCHAR(100) NOT NULL,

UserType VARCHAR(20) DEFAULT 'Student',
RegistrationDate DATETIME DEFAULT GETDATE(),--
CONSTRAINT CK_FullName_NotNull CHECK (FullName IS NOT NULL)
CONSTRAINT UQ_UserEmail UNIQUE (Email),

CONSTRAINT CK_UserType
CHECK (UserType IN ('
Jf

—— LibraryZones (FE1EXIH(E R

CREATE TABLE LibraryZones (
ZoneID INT IDENTITY(1,1),

ZoneName NVARCHAR(50) NOT NULL UNIQUE,
MaxBookingHours TINYINT DEFAULT 2,

Student',

%)

-— [XIRID,
—— XA HK
—— VB K TUT /N 2

'Faculty',

MID, T, HIY
Mrad

HIs A

F P RAY

TEM H ]

'Staff'))

it

CONSTRAINT PK_LibraryZones PRIMARY KEY (ZoneID),
CONSTRAINT CK_ZoneMaxHours

CHECK (MaxBookingHours BETWEEN 1 AND 4)

);

—— LibrarySeats (F1EEAI(E S

CREATE TABLE LibrarySeats (

%)

SeatID VARCHAR(10), —— BEALID

ZoneID INT NOT NULL, —— P& X4KID
SeatNumber VARCHAR(5) NULL, —— JEALLE X3RN ) 25
HasPowerOutlet BIT DEFAULT O, —— A HE YR
SeatStatus VARCHAR(15) DEFAULT 'Available', -- BEALIRES

CONSTRAINT PK_LibrarySeats PRIMARY KEY (SeatID),

(EERE

'Li



);

CONSTRAINT FK_Seat_Zone FOREIGN KEY (ZoneID)
REFERENCES LibraryZones(ZoneID)
ON DELETE NO ACTION
ON UPDATE CASCADE,
CONSTRAINT CK_SeatStatus
CHECK (SeatStatus IN ('Available', 'Maintenance'))

—— SeatReservations (A7 THIT(E E#)
CREATE TABLE SeatReservations (

);

ReservationID INT IDENTITY(1000,1) NOT NULL, -
UserID INT NOT NULL, -- HFID

TITID, HiY

SeatID VARCHAR(10) NOT NULL, —— JEALID
ReservationStartTime DATETIME NOT NULL, —— VTR UR I [A]
ReservationEndTime DATETIME NOT NULL, —— THIT &5 A (A
BookingTimestamp DATETIME DEFAULT GETDATE(), -— FiT#fEm} ek
ReservationStatus VARCHAR(15) DEFAULT 'Confirmed', —-— FiilIRZE

CONSTRAINT UQ_ReservationID UNIQUE (ReservationID),
CONSTRAINT PK_SeatReservations

PRIMARY KEY (UserID, SeatID, ReservationStartTime),
CONSTRAINT FK_Reservation_User FOREIGN KEY (UserID)

REFERENCES LibraryUsers(UserID)

ON DELETE CASCADE

ON UPDATE CASCADE,
CONSTRAINT FK_Reservation_Seat FOREIGN KEY (SeatID)

REFERENCES LibrarySeats(SeatID)

ON DELETE NO ACTION

ON UPDATE CASCADE,
CONSTRAINT CK_ReservationTimesValid

CHECK (ReservationEndTime > ReservationStartTime),
CONSTRAINT CK_ReservationStatus

CHECK (ReservationStatus IN ('Confirmed', 'Cancelled',
CONSTRAINT CK_BookingTimestamp

CHECK (BookingTimestamp <= ReservationStartTime)

—— StaffAssignments (7 T[XH/ ACE)
CREATE TABLE StaffAssignments (

AssignmentID INT IDENTITY(1,1) PRIMARY KEY, —-- ZEID
StaffID INT NULL, -— W TID
ZoneID INT NOT NULL, -— X#ID
AssignmentDate DATETIME DEFAULT GETDATE(Q), -- #AEcHH
Notes NVARCHAR(255) NULL, -— &

CONSTRAINT FK_Assignment_Staff FOREIGN KEY (StaffID)
REFERENCES LibraryUsers(UserID)
ON DELETE NO ACTION
ON UPDATE CASCADE,

CONSTRAINT FK_Assignment_Zone FOREIGN KEY (ZoneID)

'Completed')),



REFERENCES LibraryZones(ZoneID)
ON DELETE NO ACTION
ON UPDATE CASCADE,

CONSTRAINT UQ_Staff_Zone_Day
UNIQUE (StaffID, ZoneID, AssignmentDate)

);
BIEEEREWNT:
B AR o E LibraryUsers
UserID FullName Email UserType RegistrationDate
1 1 e fh I zhangwei@example. com Staff 2025-04-17 01:25:35. 120
2 2 & lina@example. com Student  2025-04-27 01:25:35.120
3 3 E ¥ wangfang@example. com Faculty 2025-03-18 01:25:35.120
4 4 XIJ 5 liugiang@example. com Staff 2025-05-07 01:25:35.120
5 5 AR zhaomin@example. com Student 2025-05-12 01:25:35.120
6 6 Mt H P testuserl@example. com Student 2025-05-17 01:25:35.133
7 7 VIEER testuser2@example. com Student 2025-05-17 01:25:35.133
8 8 ML H ' — testuser3@example. com Faculty 2025-05-17 01:25:35.133
g ] M) Pl testuserd@example. com Staff 2025-05-17 01:25:35.133
10 10 MuCH 1. testuserb@example. com Student  2025-05-17 01:25:35. 133
11 11 ML H P /N testuser6@example. com Student  2025-05-17 01:25:35. 133
12 12 ML testuser7@example. com Student  2025-05-17 01:25:35. 133
- F—
LibrarySeats
SeatID ZoneID SeatNumber HasPower(utlet SeatStatus
1 F1Q-A01 1 A01 1 Available
2 F1Q-A02 1 AQZ 1 Available
3 F1Q-B01 1 BO1 0 Maintenance
4 F3E-C01 3 C01 1 Available
5 F3E-C02 3 coz2 1 Available
5] F3E-C03 3 co3 1 Maintenance
T GSR201-51 2 S1 1 Available
8 GSR201-52 2 52 1 Available
LibraryZones B4R B e StaffAssignments
ZoneID ZOHENa‘m MaxBookingHours AssignmentID StaffID ZoneID AssignmentDate Notes
» i Tii’z% ;ﬁ : 1 [ 1 2025-05-18 00:00:00.000 15 LRI EE¥5g
B T
s 4 kil g 1 o S e
SeatReservations
UserID SeatID ReservationStartTime ReservationEndTime BookingTimestamp ReservationStatus
1 F10-A01 2025-05-17 09:00:00.000 2025-05-17 11:00:00.000  2025-05-17 01:25:35.150 Confirmed
2 F3E-C01 2025-05-18 10:00:00. 000 2025-05-18 12:00:00. 000 2025-05-17 01:25:35.150 Confirmed
3 GSR201-S1  2025-05-16 14:00:00.000 2025-05-16 15:00:00.000  2025-05-16 01:25:35.150 Completed
4 F1Q-A02 2025-05-17 09:00:00. 000 2025-05-17 10:00:00. 000 2025-05-17 01:25:35.150 Confirmed
2 F1Q-A02 2025-05-17 10:00:00. 000 2025-05-17 12:00:00. 000 2025-05-17 02:24:22. 653 Confirmed
6 GSR201-81 2025-05-18 14:00:00. 000 2025-05-18 15:30:00. 000 2025-05-17 02:27:48. 717 Confirmed
7 F3E-C01 2025-05-19 09:00:00. 000 2025-05-19 11:30:00. 000 2025-05-17 02:31:00. 460 Confirmed



5.2.1 L4

(1) FUREXEN (FEMHEIIRRIED)

-— LibraryUsers

UserID IDENTITY(1,1) ,

—-- StaffAssignments

AssignmentID IDENTITY(1,1) ,

Q) REREXEF (RREEMREVE)

—-— LibraryZones

PK_LibraryZones (ZonelD);
—-- SeatReservations

PK_LibrarySeats (SeatID),

) REAEXEH (E4XH)

PK_SeatReservations
(UserID, SeatID, ReservationStartTime);

(4) BRERFH
SeatReservations &M, SeatID fEAFHS, HAEIEFIE SeatlD = 'F1Q-A0l' AR, B
FIN—518F (SeatID = 'F10-A01' ) =iR%E.

LibrarySeats(SeatID,ZoneID, SeatNumber,HasPowerOutlet, SeatStatus)
( I 1! I Ol );

—|INSERT INTO LibrarySeats (SeatID, ZonelID, SeatNumber, HasPowerQOutlet, SeatStatus)
VALUES ('F1Q-A01', 1, "A0X', 0, 'Available’);
U/D -
HE
BE 2627, FEI 14, BE L, B 117
R T PRIMARY KEY £J5H“PK LibrarySeats”, FBefEZ"dbo.LibrarySeat="PiEAESHE, ESHEN (Flo-201),
EOEEIL,

5.2.2 EETEM

() FREEXSRTENE, EXNRAEIRIE (ELMBIER/REXER)

—-— LibrarySeats
FK_Seat_Zone (ZonelID)
LibraryZones(ZoneID)
CASCADE,

—— SeatReservations



FK_Reservation_Seat (SeatID)
LibrarySeats(SeatID)

CASCADE,

—-- StaffAssignments
FK_Assignment_Zone (ZoneID)
LibraryZones(ZoneID)

CASCADE,

XERLELET =R, KBRS (BINEIEE)

e LibrarySeats.ZoneID &R LibraryZones.ZoneID
o #EBHRA LibraryZones.ZoneID E1FIB&
o E#T LibraryZones.ZoneID AY, LibrarySeats HIXJ[EY ZoneID REXEEFR

Q) ERBFEXSHEN, RGAEINIE (REXHIBR/REXEF)

—— SeatReservations
FK_Reservation_User (UserID)
LibraryUsers(UserID)

CASCADE,

—-— StaffAssignments
FK_Assignment_Staff (StaffID)
LibraryUsers(UserID)

CASCADE,

XERLETRITO, XEREE— (5—1TEE)

e SeatReservations.UserID &R LibraryUsers.UserID

o fHB% LibraryUsers AEYFFBY, ZFAFTE SeatReservations HHIFTETNITIER KR
EX B

o BBHT LibraryUsers.UserID EHHERS, SeatReservations AIXJLZEY UserID ZMRE{EH
R REXE TR

(3) BRLIRF
HARIMBEERERRFEE (Zoneld=999 FFTE)

LibrarySeats (SeatID, ZoneID, SeatNumber, SeatStatus)
( 999, ' );



- INSERT INTO LibrarySeats (SeatID, ZonelID, SeatNumber, SeatStatus)
VALUES (' TESTO01', 999, "T01', "Available’)

110% -~

B
BE 547, FB 16, W& 0, B 1 17
INSERT 1Bf])5 FOREIGN KEY ?@%"FKiseatizone";qlﬁn ig;q@@ﬁiﬂziﬁ}iﬁ%"Lib:aryDatabase", %"dbo.Lib:aryZanes", column 'ZoneID',
EATEL,

(4) BB SEMIRKIZR (ON DELETE NO ACTION )

LibraryZones ZonelID = 1;

BELLE A ER

DELETE FROM LibraryZones WHERE ZonelD = 1:[

0% ~

TR
BE 547, &E 16, KE 0, T 1 7
DELETE {E)5 REFERENCE #J"FK Seat Zone"§28, 1SR FTHERE "LibraryDatabase”, %" "dbo.LibrarySeats”, column 'ZoneID',
BRI,

(5) PR S RAIRFTIZR (ON DELETE CASCADE )

LibraryUsers UserID = 1;

WpgEIEE 1’EU A1) SeatReservations AYIERi%E (G LibraryUsers Vi F—ECH MR
-|SELECT * FROM SeatReservations WHERE UserID = 1;
DELETE FROM LibraryUsers WHERE UserID = 1:
SELECT * FROM SeatReservations WHERE UserID = 1;
SELECT * FROM LibraryUsers WHERE UserID = 1:|

110% -
ML e
ReservationID UserID SeatID ReservationStartTime ReservationEndTime BookingTimestamp ReservationStatus
1 51000 1 F1Q-A01 2025-05-17 09:00:00. 000 2025-05-17 11:00:00.000 2025-05-17 01:25:33.130 Confirmed
2 1002 1 F3E-CO1 2025-05-18 10:00:00.000 2025-05-18 12:00:00.000 2025-05-17 01:25:35.150 Confirmed

ReservationID UserID SeatID ReservationStartTime ReservationEndTime BookingTimestamp ReservationStatus

UserID FullName Email UserType RegistrationDate

(6) BFXFTEHE (ON UPDATE CASCADE )

LibrarySeats SeatID SeatID



BHaIEEl, &I SeatReservations AYIERIE[E LibrarySeats BV R —HtCEHT
—-ISELECT ReservationID, UserID, SeatlID, ReservationStartTime, ReservationStatus
FROM SeatReservations WHERE SeatID = ’F1Q-A02 :
SELECT * FROM LibrarySeats WHERE SeatID = 'F1Q-A02’ ;
UPDATE LibrarySeats SET SeatID = 'NEW-S02' WHERE SeatID = 'F1Q-A02  :
-|SELECT ReservationID, UserID, SeatlD, ReservationStartTime, ReservationStatus
FROM SeatReservations WHERE SeatID = 'NEW-S02 ;
-SELECT ReservationID, UserID, SeatlID, ReservationStartTime, ReservationStatus
FROM SeatReservations WHERE SeatID = 'F1Q-A02 ;
SELECT * FROM LibrarySeats WHERE SeatID = 'NEW-S02’ ;

110% ~
B e e
ReservationID UserID SeatID ReservationStartTime ReservationStatus
1 : F1Q-A02 |2025-05-17 09:00:00. 000 Confirmed
2 6 F1Q-A02 |2025-05-17 10:00:00. 000 Confirmed Egﬁ.ﬁﬁ
SeatID ZoneID SeatNumber HasPowerQutlet SeatStatus
1 F1Q-402 ¢ 1 AD2 1 Available
ReservationID UserID SeatID ReservationStartTime ReservationStatus
1 NEW-S02 |2025-05-17 09:00:00.000 Confirmed
2 NEW-502 |2025-05-17 10:00:00. 000 Confirmed
ReservationID UserID GSeatID ReservationStartTime ReservationStatus EgﬁF
|
SeatID ZonelID SeatNumber HasPowerOutlet SeatStatus
1| 402 1 Available
=\ s
5.2.3 ARPENXTEM

(1) NULL (fiF7%{E) /NOT NULL (FARiIFHZE)
REEPERZ, XBRPILIRG

—-- LibraryUsers
—— {fi FICHECKSEZHINOT NULLZR (R 4%)
CK_FullName_NotNull (FullName );

—— LibrarySeats(%1%%)

ZonelD ,
SeatNumber (5) ,

(2) UNIQUE (FI{EME—)
KEFERZ, XEXKLNRE

—— LibraryZones(%1%%)



ZoneName NVARCHAR(50) NOT NULL UNIQUE,

—-— SeatReservations (k%)
CONSTRAINT UQ_ReservationID UNIQUE (ReservationID),

—-— StaffAssignments(XE4&)
CONSTRAINT UQ_Staff_Zone_Day
UNIQUE (StaffID, ZoneID, AssignmentDate)

(3) ERYERFHM
7/ NOT NULL

INSERT INTO LibrarySeats(SeatID,ZoneID,SeatNumber,6 HasPowerOutlet, SeatStatus)
VALUES ('F3E-CO4', NULL, 'Cou4', O, 'Available');

=] INSERT INTO LibrarySeats (SeatID, ZonelD, SeatNumber, HasPowerOutlet, SeatStatus)
| VALUES (' F3E-C04', NULL, 'C04f, 0, ’Available’):

10% ~

LI 5A
i8S 515, A 16, W& 2, B 1 17
ABEIEE nuLL A 'ZoneID', F& 'LibraryDatabase.dbo.LibrarySeats'; JAfiFS Null {8, INSERT M,
BEaelk,

% UNIQUE

INSERT INTO LibraryZones (ZoneName, MaxBookingHours)
VALUES (N'Z#iEdIX —f%', 2);

INSERT INTO LibraryZones (ZoneName, MaxBookingHours)
VALUES (N %)X —#, 2); — Zi@A— P COAF/ER ZoneName

110% -

S IMENE
BB 2627, BB 14, RE L, B 1 17
T ¥ UNIQUE KEY #JE“UQ ZoneName”, ABEERIE“dbo.LibraryZonez"HENESHE, EEREN (TRFIK —1%).
BABE&IL,

5.2.4 CHECK}3iE

(M) IBEEFHER ZFHRBIFHS (IN/BETWEEN)

—-- LibraryUsers
CONSTRAINT CK_UserType
CHECK (UserType IN ('Student', 'Faculty', 'Staff'));

—-— LibrarySeats
CHECK (SeatStatus IN ('Available', 'Maintenance'));

—-- LibraryZones
CONSTRAINT CK_ZoneMaxHours



(MaxBookingHours 1 4);

(2) iIRETARFRIEERNLYRFHF

—— SeatReservations
CK_ReservationTimesValid
(ReservationEndTime > ReservationStartTime);

CK_BookingTimestamp
(BookingTimestamp ReservationStartTime)

(3) BRARFMN
UserType BXT Student, Faculty, Staff Z9MHY visitor

LibraryUsers (FullName, Email, UserType, RegistrationDate)
('Test ','visitor.test@example.com', 'Visitor', GETDATE());

=IINSERT INTO LibraryUsers (FullName, Email, UserType, RegistrationDate)
VALUES (' Test ', visitor. test@example.com’, 'Visitor’, GETDATE()):

110% ~
[EIER SN
HE 547, B 16, K& 0, £ 1 17

INSERT 1Bf)5 CHECK ?UEE"CKﬁUserType"}qJ%o AT EEE "LibraryDatabase”, Fz"dbo.LibraryUsers", column 'UserType’,
EaeElE,

5.2.5 CONSTRAINTF 4]

(1) CONSTRAINT 93k
EERBTSEAREMBNRIED

—-— LibraryUsers
CK_UserType
(UserType ('Student', 'Faculty', 'Staff'))

—— SeatReservations
UQ_ReservationID (ReservationID),

(2) BRARFMN
7E/Z CONSTRAINT CK_UserType CHECK (UserType IN ('Student', 'Faculty', 'Staff'))

LibraryUsers (FullName, Email, UserType, RegistrationDate)
('Test ','visitor.test@example.com', 'Visitor', GETDATE());



AT LB RIIREPFERAMNTE R ER CK_UserType

—|INSERT INTO LibraryUsers (FullName, Email, UserType, RegistrationDate)
VALUES (' Test ', visitor. test@example. com’, 'Visitor , GETDATE()):
110% ~
ELINEN5S
HE 547, RAl 18, RE 0, B 1 17
INSERT {55 CHECK £U5E"CK UserType" 28, 1HPEASTEIEE "LibraryDatabase”, F"dbo.LibraryUsers", column 'UserType',
BaelE,

(3) ALTER DROP/ALTER ADD
MU TEDHITAE, BREEERME

—-- LibraryZones
CK_ZoneMaxHours (MaxBookingHours 1 u)

BA—FRIERLIRAVER, IERALIREN

LibraryZones (ZoneName, MaxBookingHours)
(NYEBRHITIX = WAL, 5);

INSERT INTO LibraryZones (ZoneName, MaxBookingHours)
VALUES (N # AT X - ML R, 5);

10% -

INIERSS
HE 547, FH 16, WE 0, B 1 47
INSERT {55 CEECK #JsR"CK ZoneMaxHours" 38, ZhseAETHIEE "LibraryDatabase”, F&"dbo.LibraryZones", column 'MaxBookingHours',
EaEELE,

HIBRLYR

LibraryZones
CK_ZoneMaxHours;



BENIBEG, AR
—-]INSERT INTO LibraryZones (ZoneName, MaxBookingHours)
VALUES (N" e A TITIX — MR H, 6);
SELECT * FROM LibraryZDHESJ

110% ~
B AR A
ZonelD ZoneName MaxzBookingHours

: 1 ............................ I ;

o 2 NALHRE 2014 2

3 3 B R =k 4

4 4 P ) A 1

2 8 HRIGTIX — MELEL 0 6

ARMLR (RIFRPEFTFAHRIZLIR)

LibraryZones MaxBookingHours > 5;
LibraryZones CK_ZoneMaxHours_New
(MaxBookingHours 1 5);

—-IDELETE FROM LibrarvZones WHERE MaxBookingHours > 5;

—-|ALTER TABLE LibrarvZones ADD CONSTRAINT CK_ ZoneMaxHours New
CHECK (MaxBookingHours BETWEEN 1 AND 5) :

SELECT * FROM LibraryZones;

110% ~
:: RS e W
ZonelD ZoneName MaxBookingHours
1 1 SHIK B 3
, ro— NS 2014 2
3 3 HFR X =R 4
= = PR PR B 2 A 1

A\ -
IEFRARBNIE
=] INSERT INTO LibraryZones (ZoneName, MaxBookingHours)
VALUES (N #KHITIX - MfRE28, 6);

10% ~
e
HE 547, K5I 16, K& 0, & 1 17

INSERT {&f)5 CHECK #J5R"CK_ZoneMaxHours New" 158, 1ZMS8REFEIBE"LibraryDatabase”, F"dbo.LibraryZones", column 'MazBookingHours',
.
EOEEIE,

6. iR SR



W ERORNESAERN, MR
R S ERS SIS

| W TN

|
| SQL Server
>~ q e —
okt ERRNE GRnE HhEES R
4 J 55 %
JI 55 2 H7(T) - Bl g 5| 4
R 55 8 4 Fi (S) : [BASTANDERN
S HEiE (A) : SQL Server & {i&iE
E S AR [Login1
i (P) : otk
RIS 28
( J Foi£i%#%%) BASTANDERN -
HibfR 8

> A connection was successfully established with the server, but then an error occurred during the
login process. (provider: SSL Provider, error; 0 - IEP#RAFZEEMMANMALRN . )

(Microsoft SQL Server)
» ERHRAFZEENMANLARE .

)R - 1 EEiEe Y BRHAE

SQL Server

Wkt EERPE A JHBERSH

i %5
il 55 38 H A (T) « ¥ 51 e
55 35 4 5 () : [BASTANDERN
S SEE ) : SQL Server SHMSEIE
HaRH L) : [Login1
#H(P): ki
[@RRLE 3]
A
m#& (V) : g

AR5 2 UE15 (U)

prore i )

FEI(0) <<




