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ZEfR(modeling)
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HBRNF EEIVSSRE(1)
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FhiaR: BHER FEhigs: 01
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MESEHEE =T (ER modeling)

JEEHLEE RE | sem e

B SFIEER:
SYH(Entities) R . Sp{k#(Entity type)

X% (Relationships) L X &% (Relationship type)
E1% (Attributes)
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= (SERBINHELA))

Employee Relation

ENo | EName BDate

El J. Doe 01-05-75
E2 M. Smith 06-04-66
E3 A. Lee 07-05-66
E4 J. Miller 09-01-50
ES B. Casey 12-25-71
E6 L. Chu 11-30-65
E7 R. Davis 09-08-77
ES8 J. Jones 10-11-72

Title

EE
SA
ME
PR
SA
EE
ME
SA

Salary

30000
50000
40000
20000
50000
30000
40000
50000

SuperNo

E2
ES
E7
E6
E8
E7
E8

null

DNo

null
D3
D2
D3
D3
D2
D1
D1



]/ (EARBIFHEIA) (2)

Department Relation Project Relation
DNo | DName MgrNo PNo PName Budget
Dl Management = ES3 Pl Instruments 150000
D2 Consulting E7 P2 DB Develop 135000
D3 Accounting E5 P3 Budget 250000
D4 Development = null P4 Maintenance =~ 310000

P5 CAD/CAM 500000



]/ (KFRERBIFHIA) (3)

WorksOn Relation

ENo PNo Resp Duration
El Pl Manager 12

E2 P1 Analyst 24

E2 P2 Analyst 6

E3 P3 Consultant 10

E3 P4 Engineer 48

E4 P2 Programmer 18

ES P2 Manager 24

E6 P4 Manager 48

E7 P3 Engineer 36



SE- X R EIE(E-R modelling)

< BEE(concepts):
< SC{BEntity;
<+ X&Relationship;
e [EEAttribute;

< 295k (Constraints):
< YERFECiR ERYZITR:
SC{RtRIR(Entity identification);
* ERFXZE _LRZIR:
- E(degree),
Z(participation);
E(Cardinality);

+ fFS(Symbol); 19764EHPeter chen & H.

4

L)

L)



ER Model f5F (IHfRiC)

Employee

Project




ER Model ]+ (UML tFic)

<[ Supervises
‘ 0..1
Supervisor
0..* Manage > D
ept
Supervisee Employee 0..1 0..* P
Eno (PK) DNo (PK)
Name 0..* 4 Has 0..1 | Name
Address 0..1
; ityt Has
ree
PostCode v
Title WorkOn [p> 0..*
Salary :
0..% : 0.« | Project
1
! PNo (PK)
' Name
Budget
Responsibility Location[1..3]
Duration /TotalEmp




SLisRBY (Entity Types)

< BYFPFIHSREHITS. NN T HEFETSRmEFRIClass

1~
i

sSCORE]LAEINSCH RV IseiR, filgn: BRE, Fhx; e
DRSS, Fla0: IE(project), £l

< SCURSLHl(entity instance) 23L{REE
SCAINT SR,

flan, sciRsSEy:
SRS 'E1 - 2R

“ SEARSEHIRTER—IN RS

=

1 (Employee),

M=

U (entity type)lg—1



EFRBINFSERTR

< SERSEEIRK AR R, HARMMERG .

ARSI, B PEAS:

< |BIEFRIXMLALSE—FF

Employee Project




< SCIRSERIZ [AIRVBR R ——KF LA (relationship type).

< a0, WorksOn 2R T8I (Employee)flInHzE (Project)
Z|EHE’J—$E|19€§° ﬁ'ﬁ(E1 P1): 'E1' works on project 'P1' =&

* ERSLRSRELZ AR REFES IR R EE,




El R1 Pl
O [
. \ / R [ — 2
E3 _ R3
P g =
e
e
i HHHH?‘Q’jsgﬁil! P4
O \v , P5
E7 O

87
R T sCfh5E workonEZ& sCfpl|Es I SISEES

WorkOnSEfl

EONES T




XEZEBERC

< |BfRCHR, ERERTRRERSEE

Employee Project

 In UML, PR/ SoikekE
AR R B ETR

WorksOn >

M=

22 [BIHY—5B R

PRERE

4, 18

, BN E— eI R RAYZ AR,

Employee

“  REHIBMEE ANAENTRE, $—1FE

Project




XZRHE (Degree)

o —REREELSNRAYSLIRSEAINEE.

#5lan, WorksOn XEBIEZ2, BiF

Employee, Project.

< ER2HE R —jt(binary) XK,

2 SL{RSSEY

=

E/I3HKREM=7T

(ternary)X%, ... EANBXERIUNIT(n-ary)X£.

o XIFEMXRLEEEUMUTES,

]

KA,

B

=

A=

2 ARFRRARER



ARRBINE

Staff Branch

Client

Registration of a client by a staff at a branch

Solicitor
Buyer Financial
Institution

Bid




1E!3%% (Recursive Relationships )

— P EFPRBLFIAENAS, E—1SERERNAREABZ
[B]RJREfFERRR. a0

IHFRic : Supervisor
\ \

Employee
Supervisee<  Role name

- < Supervises
UMLFRiE: Supervisor

 Employee

Supervise




EBUAXF

(Recursive Relationships )(2)

— P EREE LI ARENAS, ELHmASERSESEL 2 [E]R]
BEFESMRR. E—SASEEAERIRRTEAERY

A, Han:
Manager Department
f Manage [p> /
Employee < Has / Department
ember of staff epartment office

Role name Role name



ETE(Attributes)

“ SCURSERIRERERRE

KEWEMR: name, salary, titleF, BERIRVNEFH

>*. B

A

SEME. 0, Employee SR

T

515k (domain) BYHER,

/



iR R/ R3S E

~ WREESHSEE:

fpign, TEE— N ERENE, BEmENE—EEENE,
B postcode, street, city =/MBE{4HRL.

< Question: B 2R EELAEHESELE ?

+~ BEBESZSERE:
PINTEEZRERNE, BIESHESERNE: *
2i&, DRI,

SEE: EHEECERTEEHANEM; Hlun, Fke, 88
LA HERTEME,;

LSS, =X

Hm e
|1
I

EE
L




ER Model =~ (IHtRiC)

Primary Key Relatlonshlp Attribute
Employee orkO Project

c (Location) |

f Derived

- - @ Composite

Atrribute

Attribute

Multi-value
Attribute



ER Model il (UML t7ic)

Supervises

\‘\0:1 . Manager
Supervisor >
0. Manage D
epartment
Supervisee Emp loyee 0..1 0..* P
. eno {PK} Dno{PK}
Primary Key ... 0..% 4 Has 0..1 |name
address Staff 0..1
Composite ;lrtget Has
Atrribute postCode v
title WorkOn > 0..*
salary .
0..% i 0. | Project
! pno {PK}
name
budget
. . . responsibility | location[1..3]
Relationship Attribute duration Kftn-vlf total Emp
ribute

Multi-value
Attribute



R (Constraints)

AERTEERE FRIZYER

REM (primarykey), SEIE

AllT
O

A, IRESCHIRENE

CAERTRFESRBRILIR:

XTI RR, H1

5= TXWIXR, THBXER, ZXEX

R, H—HME MR : S(participation)f1&(Cardinality);




——XR

Manages Department

El R1
O

E2
O

E3
O

E4
O

ES
O

E6
O

E7
O

Employee

AS manager role



—X—XR

7| Department

LIHpRC:
Employee | manage
UML #5ic:
Employee 0 lManage P> 01
Each department

may have a manager.

Department

Each employee manages
zero or one department.



Project




—WZXHR

IHARIC:
Project N @ 7| Department
UML #ric:
: <« Has
Project 0_* 01 [Department
Each department Each project has

Has zero or more projects.

zero or one departments



EPVES =2

Employee WorksOn Project
Rl Pl
El P
O ]

P2
& g |
O ~ o3 =

3

o
& - /‘ )
> RS




ZXZXHR

IHARIC:
Employee @ v | Project
UML#5ic:
Employee o WorksOn > s
Each project has

zero or more employees.

Project

Each employee works on
Zero or more projects.



ZTREZHRNLIRITICH A

YWFZTRER, e2PE=NK, JtRcE—in

HYZJ5RAT

HEimAISLHRTREERIR AT, AeMNEEWAIRFRUR B

FRTEZIER,

Staff — —

0..*

/ Client

For each Branch/Staff combination,
have zero or more clients.

Branch




ERZBIREGIEDS

Please design a database for bachelor teaching (4~ Fl #( %)
of Hunan university. Each college(%:P%) offers at least 3
courses for students. A college has a name and a building
location, and has some teachers. Each course has a name,
course id, and course hours, and textbook. Each teacher can
teach most one course in a semester(Z#]), but can teach
different course in different semester. Each student has an
id, name, sex, birth date, family address, phone. Students
can enroll in (i%£1&)one or more courses of Hunan university in
a semester (¥H). Once a student completes a course, he or
she receives a grade (7% . If a student fails to pass the
examination, he or she can enroll in the course once again
later. Each teacher has name, id, sex, rank(B:#%), and has
emails for communication with students.




wl b\;m Ey

Construct a university database where:
<+ Each student has an id, name, sex, birth date, and
grade.

<»  Each teacher has a name and is in a department.

<+ Each department offers some courses and has
lecturers. A department has a name and a building location.

<+ Each course has a name and number and may have
multiple sections.

< A lecturer apply to offer a course for student to
enroll.

<+ Students enroll in courses. They may only enroll in a
course once. Once a student completes a course, they
receive a grade.



Teacher

Course

College

Student




F=%: IFEXHE

Teacher

<« Enroll

Teach B> Course
Ofter
< Has

College

Has P

Student




Teacher

REXR

T

Enroll
Teach P> Course < Enro
Rout¢ 3 |Offer
Has [

College

Student

Teach ™ Enroll = route 1;
But Has * Has # route 2; Has> Offer # Teach;




FB=F: mREMH

Teacher TeaChl > Course 4 IEnrOH
TName : cName :
tId ' cId .
se;(k hours
ra
emails[1.2] | | semester textbook semester
class grade
Offer
< Has College Has >
ollegeName

Student

sName

sId

sex
birthDate
address

ocation




BML: FRIRSEFLYR

Teacher TeaCh: > Course 4 :Enr()ll

Tl“\:[dme cName
| TIHPK) cId{PK}

se:k hours

ra

emails[1.3] | | semester textbook semester

classroom grade
Offer
< Has College Has >

Student

sName
sId{PK}

sex
birthDate
address

collegeName{PK}
location




BhE: RRAXRLIR

Student

sName
sId{PK}

sex
birthDate
address

0..*

collegeName{PK}
location

Teacher TC&ChI > Course 4 IEnrOH
1..% 0..* 0..% | 0..%
.-tName cName i
.| 1Td{PK} cId{PK}
sexk hours
2(::0”5[1”3] semester textbook semester
classroom e grade
1..% A
Ofter
1..1
< Has 1..1| College 1..1 Has [




Practice Question ?

Consider the university database developed before. #R

ICUTMEATFXRFRRE LRILIR:

A department must offer at least 2 courses and no more than 20
courses. A Course is offered by only one department.

\/

< A course may have multiple sections, but always has at least one
section.

\/

< A student may enroll for courses (but does not have to).

\/

< A lecturer may be in multiple departments (at least 1), and a
department must have at least 3 lecturers.

\/

<+ A course is taught by at least one lecturer, but may be taught by
more than one. A lecturer does not have to teach.

\/

<+ A student may only enroll in a course once. (Not keeping track of
history of student enrollments.)



Homework

Htttp:/ /ss.hnu.cn/database/index.htm;

R/ RZOIE T Hcase C, RIGHFMEZH55Hr, H O—i
ZO1 53 A B2, SR 5 kL 58 B Rl E i Case D:
ZOKR:
a) ER model;
b) Relational model;
c) DDL for the relational model;
d) DML for the questions (a) - (n);
e) Sample data;
f) Web user interface;
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Weak Entities in ER Diagrams

Has

Emp]oyee 11 0% Dependent
eno {PK} name {PKj}
name birthdate
address
city
street
postCode
title
salary

/\ .

Employee Has Dependent




EEEPRIERE

Z1RPEH (Modeling Traps)

RS

Employee

(Fan traps):

< Has

Z< [P

Department

0:* 0..1

(Chasm traps)

Has P>

Department

Project

0:1 0..*

Project

0:1

Has P>

0:1 0..*

Employee




B3FPeaFH (Fan traps)fl=

Has Has
Department

Employee

Project

IMEHNANXRRB R EIER LRI E L B EfEE R
£, (BEECHANAITXEHAEREZELRTISINEZERXR



Employee O:*< H%S..l Department O:{{as >O* Project
0..%

0:* Workson P>

Has

Employee




B3FPeaF (Fan traps)fil-+

Employee Project Employee > Project

Em B2 bt
E4| D3 B2 bt P2
| E5 | D2 | E3 D2 P3
| E6 | D3 | E4 D3 P4
E4 D3 P5
B KRGS m) D2 P3
SHERXFR E6 D3 P4
E6 D3 P5

XESES I RBILHIHAZE
RIZS5INB/NEZELH



Chasm Trap fll=F

Project
Department
B /o
D1 R?2 . S——1
R3 9
> 1
&

MBS I

o XT E3EFWAERI]?
e D2 EfIrIBMEERT?



Chasm Trap il

Has P> -
Dep_artment 01 0% Project 0 0 Empl(_)yee

1:1] ) =

Has , Has

Project
Department
N
,';\ _

Employee




ERIEZIRPANIZ TS RISEIR

1) BERR, AEESLHIERRE— MISHNEX,
i, K=R;

2) EEARIERERIMER AEZRTIPRRIZ;



Bl

Good Bad Also bad
Department Department Project
DNo {PK} ]I\)INO {PK} PNo (PK)
Name ame Name
0..1 O..l Blldget
Has Has Location[1..3]
v v /TotalEmp
* DeptName
0..* 0.. DeptNo
Project Project
PNo {PK} PNo {PK}
Name Name
Budget Budge.:t
Location[1..3] Location[1..3]
/TotalEmp /TotalEmp
DeptNo




WIRTTE

Department
dno {PK}
1 0..1
Project Has
pno {PK} 0% v
name - :
budget Project
location[1..3]
deptNo pno {PK;}
name
budget
location[1..3]




ERZZEtRmEImHIHEGR

SR, RR, BENFRAADE, AEMARERE—MESER
BUCRSEIR, BEXRER, BEREMHE,

$15:

o iFEFiA, FXFWY,

o XEZuA, FXEH,

o MNE=EFTXREN=TLIERXR, BEIEEES—EEF, mH
B EEE. 1ZESLAMKTF TR RERRYSCIRREY, 115 iER
TRERAFREKR, AUFSTKR.




XJXFRADAIR

Teacher . *Worll{ >1 — Department
tno {PK} 5 dno {PK}
name name
start_date
end_date
role
Teacher o < Haso . Department
tno {PK} dno {PK}
name name

=il

RS

HSBICR

>

[WAY



S v 32 LN

Student

sid {PK}
name

Course

cno {PK}
name

0..*

A

Teach

1..*

Teacher

Semester
Score
class no

tno {PK}
name




JEXFRAEBULBLSER

< TR ZITREAIE,

Enroll Link
Student . lnm P> Enrollment |~ m >1 . Course
. 0"* .o oo
sid {PK} Semester {PK} cno {PK}
name Score name
1..*
Assign
A\ 4
—— 1.1
kP Teach
enrollment{kifF Class ~ < — Teacher
student, course; name {PK} tno {PK}
Class{fk#fiF hame

enrollment




ER Modeling#%15

SN [BINBMERER, ([EEsCiZ(alfank 7 BHREHaE,
HH W REE R BREFEREFER. IRE, MEFRT
SRS, SEGSL(F,

XNFXRER, BRHEN. F—MEaXFrA s EZEER
BARIXFSE, RIRASHIATS, S NTEASEHNIARE,
BIRIABHICHE.




ER ModelingBEE iz

Business of amall is as follows, please design a ER
diagramfor its database:

a) Each order has a nhumeric key, a customer, a date, a
total order amount, and a list of goods.

b) A gooods in an order has an amount and a price paid by
a custmoer, and is supplied by a certain supplier.

c) Each goods has a numeric key, a name, and a price and
may be supplied by multiple suppliers.

d) A supplier has a key,a name, and a phone and may
supply multiple parts.

e) A customer has a key and a name.

f) Each supplier and customer is located in a nation.



ER Diagram Designing

) Include > Map Goods
Ord Item
order id {PK} amount name
date price_in
/total Amont price out
0..* 0..*
Supplier -l
: Supply [B>
A sid {PK}
Places name
0..*
1.1 Belong
1|V
Customer Belong [ :
Nation
cseqnum {PK} | = 1..1

name

name {PK}




ER Designh Question #2

Construct an invoice database where:

a) Aninvoice is written by a sales representative for a
single customer and has a unique ID. An invoice has a
date and total amount and is comprised of multiple detail
lines, containing a product ID, price and quantity.

b) Each sales representative has a hame and can write
many invoices, but any invoice is written by a single
representative.

c) Each customer has a unique id, name, and address and
can request many invoices.

d) Products have descriptions and weights and are supplied
by vendors. Each product has a unique name for a
particular vendor.

e) A vendor has an id and an address.



ER Design Question #3

Construct a fish store database where:

a) A fish store maintains a number of tanks, each with a
humber, name, volume and color.

b) Each tank contains a number of fish, each with an id,
name, color, and weight.

c) Each fish is of a particular species, which has a id, name,
and preferred food.

d) Each individual fish has a number of events in its life,
involving a date and a note relating to the event.



LSk S

a) HEEIEERITE—MUBERIERIPHSE, BPKE
ik, X&R, BE=/MES— entities, relationships, and

attributes.

b) EREIEFE=MEE, MNUR, UK ESARFRAR

=

Do

C)SLfR, RAEEXZBFNSLHIRRANMIES., BENIW FIRIZRY
class, ST FclassAISCAIRGSR, FTAMETUXT M FclassHYTE
X, TR TSR FEEHF,




