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Example of relational logic design

DG



>~ Introduction
> ER scheme restructuration

>~ Translation of the entities with an external
identifier

>~ Translation of the entities without an external
identifier

>~ Translation of the relationships
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Introduction



Starting conceptual model

DietDescription

N
"POF R

CardNumber Name Surname CodE Description (0,1)
T T [ OAddress T T Carried out by }-
—O BirthDate Examination
(er) I_OAge (O,N)
Makes Role of
For o . the doctor
(1,1)| Association Specialization
Time O— (1,1) P (01) Q@ (ON)  |(oN) (1,1) o
cost O—{ Booking Q
——ODate (1,N) StartDate
isUrgent oy e Volunteer Doctor '_<>
Executed in _ L [ Assumes
Room (ON) StartTime Duration (p,e)" I—o Address
Plan O— (O,N) w (0,N) ——O Name
NameLabO—| Laboratory [— - Staff —O Surname
CodLab 1M service at SSN
(1,1) ( 14 ) (1’1)
HaS D.ate Time Work in
_— (O,N) (1,N)
odH @—]
- (LN) "\ (1,1) —O Name
Name O—
Addr O— HOSpItaI \/ Department —O Telephone
D G Hosts @ 4
O CodD
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ER scheme restructuration

DG



CardNumber Name syrname

CodE Description

DietDescription

—O Add (1)
T T irth;::e T T Carried out by
—Q Examination ? (0,1) ?
(1,N) O.N) ’
Makes . Role of
or
] (1,1)| Association Specialization e idoctor
HIEG— _ L) Q1) QN [oN (D) °
Cost O— Booking Lo Startc[))ate
isUrgent o ate Volunteer Doctor ﬂ<>
Executed in ' | LEIE
Room StartTime Duration (p,e) I—o Address
O_| O,N !
Plan &1 (0,N) w (0,N) - —O Name
NameLabO—{ Laboratory . - Staff —O Surname
CodLab Y i
1,N)|In service at SSN
(1,1) (1,N) (1,1)
Has D.ate Time Work in
CodH @— (D (1)
- (LN) "\ (1,1) —O Name
NameO— Ho
Addr o— spital NS Department —O Telephone
Hosts ® 6
O CodD



‘*‘

Derived Age attribute

CardNumber Name Surname

A

Patient

——O BirthPlace
—O BirthDate

I—O Age

2> The Age attribute can be removed since
® [t can be easily calculated from the date of birth

(BirthDate)

® [t is not generally present in a query

DY@



Elimination of the Age attribute

CardNumber Name Surname

A

Patient ——O BirthPlace

—O BirthDate

I—OAge
CardNumber Name Surname

T T|_O Address

Patient —QO BirthPlace
—O BirthDate




CardNumber Name Surname

CodE Description DietDescription
T Address T (0,1)
[ BirthPlace Carried out by
—O Examination CP (0,1) ?
(1,N) BirthDate (O,N)
Makes ’ Role of the
For
i (1,1)| Association  Specialization AL
Time o (1,1) P (01) QN [oN (D) ®
Cost Booking Startcl?)ate
isUrgenf® == _._O Date Volunteer Doctor ﬂ<>
o Assumes
Executed in ) ] ' I
Room O N StartTime Duration (pe)] I—O Address
Plan O— (O,N) w (0,N) —O Name
NameLabO—| Laboratory [— - Staff —O Surname
CodLab 1M service at SSN
(1,1) (1,N) (1,1)
Has D'ate Time Work in
_— (O,N) (1,N)
(o] O—
- (LN) "\ (1,1) —O Name
Name O—
Addr Hospital X Department | 1eieohone
Hosts ® 9
DN‘G O CodD




(0,1)

CarNed out by

irthPI —
Patient | O ination ke PS)| Specialist EndDate Rol
O ZENH P - Examination 0,1 o
(1,N) BirthDat ?( 1) ?
Makes Role of the
_ (1,1)| Association Specialization doctor
Time O—| (1,1) P (01) QWON)  |(ON) (1,1) J
Cost Booking D Startcl?)ate
isUrgent (1,1) _‘_O ate Volunteer Doctor ﬂ<>
Executed in ' | Add HESIITES
StartTime Duration ress
Room o— (p/e) |_o
Plan O— (ON) (O,N) w (0,N) Y —O Name
NameLabO—| Laboratory [— - Staff —O Surname
CodLab 1M service at SSN
(1,1) (1LN) (1,1)
Dat -
Has ~E Time Work in
CodH (O,N) (1,N)
(o] o—]
- (1IN) /\ (111) —O Name
Name O—
Addr Hospital < Department | 1eieohone
Hosts ®
DMG 10
O CodD



Examination

of the hierarchies

CodE Description

DietDescription

Carried out by

Booking

(0,1)
Examination P-e) Specialist
Examination
(O,N)
For
(1,1)

(1,1)

(O,N)

Doctor

11



Merge into the parent entity

CodE Description DietDescription

01 .
ey Carried out by
01
Examination C2
onN L.
For
(1,1) (O,N)
Booking
Doctor

D“B/‘G 12



CardNumber Name Surname

CodE Description

DietDescription

T T T Address (0,1)
[ BirthPlace Carried out by
Patient - Examination (0,1) EndDate Role
(1,N) BirthDate (ON) J) ? 1) ?
Makes ! Type Role of the
For

; (1,1)| Association  Specialization doctor
Time o (1,1) P (01) QN [oN (D) °
Cost O— Booking Lo Startc[))ate
isUrgent o ate Volunteer Doctor ﬂ<>

Assumes
Executed in . i I !
Room e StartTime Duration (pe)] I—O Address
Plan O— (0,N) w (0,N) —O Name

NameLabO—{ Laboratory . - Staff —O Surname

CodLab Y i

1,N)[In service at SSN
(1,1) (1,N) (1,1)
Dat -
Has A Time Work in
CodH @— Qi) (1)
- (LN) "\ (1,1) —O Name
Name O— Hospita
Addr o— pital NS Department —O Telephone
Hosts ®
DMG 13
O CodD



CardNumidame Surname

CodE Description

DietDescription

T T T Address T (0,1)
| BirthPlace Carried out by
Patient - Examination (0,1) EndDate Role
— POy P
(1,N) BirthDate (O,N) é)
Makes ’ Type Role of the
For
i (1,1)| ssociation Specialization doctor
Time o (1,1) P (01) QN oM (D) °
Cost O— Booking O
- —ODate I Doct (1,N) StartDate
isUrgent 1) ® Volunteer octor
| I Assumes
Execute ) ]
Room (ON) StartTi Duration (p,e)" I—o Addre
Plan O— (O,N) (0,N) —O Na
NamelLabO— Laboratory Staff —O Sdfname
CodLab Y ; N
an (1,N)(In se at SS
_— (O,N) (1,N)
(o] O—
- (LN) "\ (1,1) —O Name
N O—
Addrame - Hospltal \/ Department | O Telephone
D G Hosts @ 14
O CodD



Laboratory

Staff hierarchies

Carried out by

(O,N)

i 1 (0,1)
Examination
Role of the
Association  Specialization doctor
? (0,1) CP (0,N) (o,n) (1/1)

Volunteer

Doctor

(1,N)

StartTime Duration

Dl

| Assumes

(p,e)"

I—O Address

(0,N)

Staff
“M service at

Time

—O Name
—O Surname

(1,1)

SSN

Work in

(1,N)

Department

15



Laboratory

Carried out by

(O,N)

. . (0,1)
Examination
Role of the
Specialization doctor
o (ON) an) (1)
Association (ON)
@1)Q Assumes
StartTime Duration I—o Address
- Staff —O Surname
(1% service at SSN
(1,1) I—O Type
Time Work in
(1,N)
Department
16



CardNumber Name_Surname CodE Description  DietDescription

T —o Address T T (0,1)
BirthPlace Carried out by
Patient - Examination (0,1) EndDate Role
(1,N) BirthDate (ON) é) ? (0,1) ?
Makes Type Role of the
(1,1)| For Specialization doctor
Time O— (1,1) Q@ (ON) (o,N) (L1) ®
Ccost ©— Booking Lo - - rt% .
: N ate Association (0,N) artbate
istrgent 1) e 0,1)Q <>
Executed in Assumes
Room StartTime Duration Address
O 71 (O,N | -
Plan O—] o (O,N) w (O,N) —O Name
Na(':" fltabb C Laboratory - Staff —O Surname
odLa .
(1,“6 service at SSN
(1,1) Date . (1,1) I—O Type
Has o—] Time Work in
(O,N) (1,N)
CodH @— ’
- (LN) "\ (1,1) —O Name
NameO—{ Hospital
Addr o— P N Department —O Telephone

DW Hosts o .
O CodD



ardNumber Name Surname

CodE Description DietDescription

T T T Address (0,1)
BirthPlac Carried out by
Patient - Examination EndDate Role
0,1
(1,N) BirthDate [ g n) J) ? &y ?
Makes ’ Type Role of the
(1,1) For Specialization doctor
. | O (0,N) 1,1
Time O— (1,1) v (o,n) (1/1) ®
CostO— Bookin Q
. O— J ~ODate Association (ON) - StartDate
isUrgent 1) e 0,1) O \>
! Assumes
Execute StartTi Durati I—o Address
Room artTime Duration
O— (O0,N)
Plan O— (O,N) w (0,N) —O Name
NamelLabO— Laboratory Staff —O Surname
CodLab :
(1m service at SSN
Has o— Time Work in
_— (O,N) (1,N)
- (LN) "\ (1,1) —O Name
Name O—
e o] Hospital X Department | 1eieohone
Hosts ®
DW 18
O CodD



Specialization

T (O,N)

Staff

D]QAG 19



Specialization

T (O,N)

Staff

\

Specialization

?

Specialization

Has
(O,N

Staff

D]QAG 20




Specialization

T (O,N)

Staff

Specialization

?

Specialization

(1,N)

Has
(O,N

Staff

D]QAG 21




CardNumber Name Surname

[ T Tr—otwre= 7

CodE Description

Patient

OBirthPIace

DietDescription
(0,1)

Carried out by
(0,1)

Examination

EndDate Role

pen %

. Specialization
(1,N) BirthDate O.N) é) ?
Makes Type o Role of the
o For Specialization doctor
Time i (1,1) (1,N) (o,n) (1,1) T ®
Cost O— Booking 7
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1)Q .
Executed in StartTi Durati |_O T
Room arciime uration (0 N)
O— (O,N !
Plan &1 (0,N) w (0,N) —O Name
NameLabO—{ Laboratory . - Staff —O Surname
CodLab .
(1,“6 service at SSN
(1,1) Dat (1,1) I_O Type
Has .| Time Work in
CodH (0,N) (1,N)
(o] O—
- (LN) "\ (1,1) —O Name
N o—
Addrame o— Hospital N Department —O Telephone
Hosts ® 22
DN‘G O CodD



Example of relational logic design

Translation of the entities
without an external identifier

DG



CodE Description DietDescription

(0,1)

Carried out by

Examination (0,1) EndDate Role
r Specialization ? (0,1) ?
oN) L
Type . Role of the
For Specialization doctor
(1,1) (1,N) (o,N) (1/1) ®

Cost O— Booking h ] Startc[))ate

isUrgeont 1 ODate Association Nas <> (0,N) <>
_( 5 W e1nQ Assumes
Executed in ) ]
Room s StartTime Duration (0,N) I—OAddl‘eSS
Plan O— (0,N) w (0,N) —O Name

NameLabO—{ Laboratory . - Staff —O Surname

CodLab 1M service at SSN

an Sl 1) Lo Type
Has o | Time Work in
CodH (O,N) (1,N)
(o] O—
- (LN) "\ (1,1) —O Name
N O—
Addrameo_ Hospital N Department —O Telephone
L J
DW Hosts 24
O CodD



Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)

D]QAG 25



CardNumber Name Surname

T o

CodE Description

!

DietDescription
(0,1)

Carried out by

oOpBirthPlace
Patient Examination — (0,1) EndDate Role
(1,N) BirthDate'—- -0 T * Specialization Py Q
Makes <> ' Type - Role of the
a1 For Specialization doctor
Time O (1,1) (1,N) (on) (1) ==
Cost O— Booking —
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1) Q .
Executed in ] ]
Room (- (O.N) StartTime Duration (0,N) I—OAddress
Plan O— (O,N) w (0,N) —O Name
NameLabO—{ Laboratory [— 7 Staff | —O Surname
CodLabO F
(1,“6 service at SSN
_— (1,1) I—OType
Time Work in
(1,N)
H ital (1,1) —O Name
ospita Department ~ Telephone
Hosts @ 26

O CodD



Translation of the Hospltal Entlty

Patient(CardNumber, Name, Surname, Address, BirthPlace,
BirthDate)

Hospital(CodH, Name, Address)

D]QAG 27



CardNumber Name Surname

T o

CodE Description

DietDescription

(0,1)

Carried out by

i oBirthace
Patient Examination — (0,1) EndDate Role
N BirthDate o) é) X Specialization (P (0,1) (P
Makes <> . - Role of the
(1,0) For Specialization doctor
Time O—| (1,1) (1,N) (on) (1) ®
Cost O— Bookin - @)
_ 9 Hobate  accociation has <> (ON) AStartDate
isUrgent (1,1) ® 0,1)O \>
) ! Assumes
Executed in StartTime Durati Add
Room arciime uration (0 N) ress
O_| o,N ’ |
Plan O— (ON) (O,N) w (0,N) —O Name
NameLabO—{ Laboratory [— - Staff |—O Surname
CodLab F
(1,“6 service at SSN
(1,1) e ] (1,1) I—OType
Has e Time Work in
s (O,N) (1,N)
- (LN) "\ (1,1) —O Name
Name O—
e o] Hospital X Department | 1eieohone
D G Hosts @
O CodD =



Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)

D]QAG 29



CardNumber Name Surname

[ T Tr—otwre= 7

Patient

OBirthPIace

CodE Description

Examination

DietDescription

(0,1)

Carried out by

(0,1) EndDate Role

pen %

. Specialization
(1,N) BirthDate O.N) é) ?
Makes Type o Role of the
o For Specialization doctor
Time O (1,1) (1,N) (on) (1) ==
Cost O— Booking 7
) ——O Date Association has (O,N) / StartDate
isUrgent (1,1) ® (0,1)Q .
Executed in StartTi Durati
ration
Room O— (0,N) artTime Dura 0,N)
Ak e (O,N) OB/\(O (ofN)
NameLabO—{ Laboratory Staff —O Surnanje
CodLab Y i
@D (1,N)|In service a
Has D.ate Time
CodH @— B
(o]
- (1IN) /\ (111) —O Name
N O—
Addrameo_ Hospital N Department —O Telephone
Hosts ® 30
DN‘G O CodD



he Staff entity

Patient(CardNumber, Name, Surname, Address, BirthPlace,
BirthDate)

Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association™, Type)
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CardNumber Name Surname

[ T Tr—otwre= 7

Patient

CodE Description

_OBirthPIace

Examination

DietDescription

(0,1)

Carried out by

(0,1) EndDate Role

Pen 0

T e r Specialization
' ON) & ryne le of th
e yp - Role of the
N For Specialization doctor
Time O— | (1,1) (1,N) CO R @) °
Cost O— Booking N
_ -[—O Date Association Nas <> oN) -~ S
isUrgent 11) e 01)Q Assumes
Executed in S— Durati I_oAddress
Room arciime uration (0 N)
O— (o . o
Plan &1 (0,N) w (O,N) - tame
NameLabO— Laboratory : ’ Staff surname
CodLab SSN
(1,1) (1,1) I—OTVPe
Has Work in
CodH @—| Ll —
(o]
] (LN) A\ (1,1) —O Name
N O—
Addrame Hospital N Department | 1 jephone
o Hosts ® 32
DN‘G O CodD



Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)
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CardNumber Name Surname

CodE Description

DietDescription

Address (0,1)
T T T [ ) T Carried out by
i | oBirthPlace
Patient Examination EndDate Role
(1,N) BirthDate ? (0,1) ?
' onN L.
Makes YP, o Role of the
o For Specialization doctor
Time O— | (1,1) (o,n) (1/1) s ®
Cost O— Booking 7
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1) O Assummes
Executed in StartTi Durati I—OAddress
Room artTime Duration (O,N)
O— (O,N !
NameLabO—| Laboratory [— - Staff —O Surname
CodLab .
(1,“6 service at SSN
(1,1) Dat (1,1) I_O Type
Has A Time Work in
s (0,N) (1,N)
odH @— o
- (1IN) /\ (111) Name
N o—
Addrame Hospital < Department Telephone
Hosts ® 34
DN‘G O CodD



Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)
Specialization(Specialization)
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Example of relational logic design

Translation of the entities
with an external identifier

DG



CardNumber Name

Surname

CodE Description

DietDescription

Address (0,1)
T T T [ ) T Carried out by
) | oBirthPlace ] ] (0,1)
Patient Examlnatlon — - EndDate Role
T BirthDate — é) r Specialization ? (0,1) ?
Makes <> ' Type . Role of the
o For Specialization doctor
Time O— | (1,1) (1,N) (o,n) (1) s ®
Cost O— Booking 7
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1) O Assummes
Executed in StartTi Durati I—OAddress
R artTime Duration (0,N)
O_| O,N !
Plan O— ( )l\(ox w (O,N) —O Name
NameLabO—{ Laboratory . - Staff —O Surname
CodLab .
(1,“6 service at SSN
OHM (1,1) |—oType
Has S) A Time Work in
_— (O,N) (1,N)
odH @—
- (LN) "\ (1,1) —O Name
N O—
Addrame Hospital < Department Telephone
Hosts ® 37
DN‘G O CodD



Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
/v Hospital(CodH, Name, Address)

Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)

\ Specialization(Specialization)

Laboratory(CodlLab, CodH,
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Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)
Specialization(Specialization)
Laboratory(CodLab, CodH, NameLab, Plan, Room)
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CardNumber Name Surname

[ T Tr—otwre= 7

CodE Description

DietDescription

(0,1)

Carried out by

oOpBirthPlace
Patient Examination — (0,1) EndDate Role
) BirthDate — é) r Specialization ? (0,1) ?
Makes <> ! Type . Role of the
o For Specialization doctor
Time O (1,1) (1,N) (on) (1) ==
Cost O— Booking 7
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1)Q .
Executed in StartTi Durati I—OAddress
Room arciime uration (0 N)
O— (O,N !
Plan &1 (0,N) w (0,N) —O Name
NameLabO—{ Laboratory . - Staff —O Surname
CodLab .
(1,“6 service at SSN
(1,1) 5 (1,1) I_O Type
Has i Time :
CodH @— @10
o 1,N Name
NameO—| Hospital |22 </\
Addr o— elephone
Hosts 40
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Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)
Specialization(Specialization)
Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH,
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Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)
Specialization(Specialization)
Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)
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CardNumber Name

Surname

CodE Description

DietDescription

Address (0,1)
T T T [ R Carried out by
|rthPIac_ (0,1)
Patient Ex%mination — . EndDate Role
Ny BirthDate r Specialization (P (0,1) (P
O/N) é Type - Role of the
‘} For Specialization doctor
(1,1) (1,N) (o,N) (1/1) T ®
Association has <> (O,N) <>StartDate
. nQ Assumes
i StartTime Duration (0,N) Address
O—1 (O,N) ! |
Plan O— (O,N) w (0,N) —O Name
NameLabO—{ Laboratory Staff —O Surname
CodLab i
(1,“6 service at SSN
(1,1) 1,1 I—O T
Date Ti et . S
Has o— ime Work in
_— (O,N) (1,N)
- (LN) "\ (1,1) —O Name
N Oo—
Addrame - Hospltal \/ Department | O Telephone
D G Hosts ® 43
O CodD



Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)
Specialization(Specialization)
Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)
Booking(CardNumber, CodE, Date,
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Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)
Specialization(Specialization)
Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)
Booking(CardNumber, CodE, Date, Time, Cost, isUrgent)
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CardNumber Name Surname

CodE Description

[ T Tr—otwre= 7

DietDescription
(0,1)

Carried out by

] _OBirthPIace 0,1
Patient Examination Specializati ol
. pecialization
(LN) BirthDate (ON) é) r
i Type - Role of the
N For Specialization doctor

Time O— | (1,1) (1,N) ONNY

Cost O— Booking N

_ ODate Association Nas <> oN) -

isUrgent 11) e 01)Q Assumes

Executed in S— Durati I_o Address
Room arciime uration (0 N)
O— (o ’ o
Plan O (O,N) w (O,N) - Hame

NameLabO— Laboratory : : Staff surname

CodLab i

(1m service at SSN
(1,1) Date (1,1) I—()Type
Has . Time Work in
CodH O =
(o]
o— ] (LN) A\ (1,1) —O Name
N Oo—
Addrame Hospital N Department | 1 jephone
Hosts ® 46
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Translatlon of the Role of the doctor entity

Patient(CardNumber, Name, Surname, Address, BirthPlace,
BirthDate)

Hospital(CodH, Name, Address)

Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)

Specialization(Specialization)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)
Booking(CardNumber, CodE, Date, Time, Cost, isUrgent)
DoctorRole(SSN, StartDate,
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Patient(CardNumber, Name, Surname, Address, BirthPlace,

BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)
Specialization(Specialization)
Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)
Booking(CardNumber, CodE, Date, Time, Cost, isUrgent)
DoctorRole(SSN, StartDate, EndDate*, Role)
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Example of relational logic design

Translation of the relationships
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CardNumber Name Surname

CodE Description

[ T Tr—otwre= 7

DietDescription

(0,1)
Carried out by

oOpBirthPlace
Patient Examination — (0,1) <> EngDate Role
) BirthDate — é) r Speaahzatm\ (0,1) ?
Makes <> ! Type . Role of the
o For Specialization doctor
Time O (1,1) (1,N) (on) (1) ==
Cost O— Booking
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1)Q .
Executed in StartTi Durati I—OAddress
Room artTime Duration (O,N)
O— (O,N !
Plan O— Ll (O,N) w (0,N) —CO Name
NameLabO—{ Laboratory . - Staff —O Surname
CodLab .
(1,“6 service at SSN
(1,1) Dat (1,1) I_OType
Has | Time Work in
CodH (O,N) (1,N)
odH @—
- (LN) "\ (1,1) —O Name
N o—
Addrame o— Hospital N Department —O Telephone
Hosts ® 50
DN‘G O CodD



Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)

Examination(CodE, Description, DietDescription*, Type, SSN¥)
Staff(SSN, Name, Surname, Address, Association*, Type)
Time(Date)

Specialization(Specialization)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)
Booking(CodTes, CodE, Date, Time, Cost, isUrgent)
DoctorRole(SSN, StartDate, EndDate*, Role)
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CardNumber Name Surname

[ T Tr—otwre= 7

CodE Description

Patient

OBirthPIace

DietDescription
(0,1)

Carried out by
(0,1)

Examination

EndDate Role

pen %

. Specialization
(1,N) BirthDate O.N) é) ?
Makes Type o Role of the
o For Specialization doctor
Time O (1,1) (1,N) (on) (1) ==
Cost O— Booking 7
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1)Q .
Executed in ) ]
Room s StartTime Duration (0,N) I—O Address
Plan O— (0,N) w (0,N) —O Name
NameLabO—{ Laboratory . - Staff —O Surname
CodLab 1M service at SSN
@D L), @D Type
Has D.ate Time Work in
CodH @— B
(o]
- (LN) "\ (1,1) —O Name
N O—
Addrame o— Hospital N Department —O Telephone
Hosts ® 50
DN‘G O CodD



Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type, SSN*)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

Time(Date)
Specialization(Specialization)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)
Booking(CodTes, CodE, Date, Time, Cost, isUrgent)
DoctorRole(SSN, StartDate, EndDate*, Role)
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CardNumber Name Surname

[ T Tr—otwre= 7

Patient

OBirthPIace

CodE Description

DietDescription

(0,1)

Carried out by

Examination

(0,1) EndDate Role

pen %

- Specialization
(1,N) BirthDate (ON) é) r
Makes Type o Role of the
o For Specialization doctor

Time O (1,1) (1,N) (on) (1) ®

Cost O— Booking - - rt% ¢

O— ——ODate Association haS <> (O,N) <>a ate
0HQ Assumes
StartTime Duration (0,N) I—o Address
w —O Name
(O,N) (O,N)

NameLabO—{ Laboratory Staff —O Surname

CodLab H

(1,“6 service at SSN
(1,1) Dat (1,1) I—OType
e -
s e | Time Work in
_— (O,N) (1,N)
odH @—
- (LN) "\ (1,1) —O Name
N O—
Addrame - Hospltal \/ Department | O Telephone
@
DW Hosts 54
O CodD



Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type, SSN*)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

Time(Date)
Specialization(Specialization)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)

Booking(CodTes, CodE, Date, Time, Cost, isUrgent,
CodlLab, CodH)

DoctorRole(SSN, StartDate, EndDate*, Role)
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CardNumber Name Surname

[ T Tr—otwre= 7

CodE Description

DietDescription

(0,1)

Carried out by

oOpBirthPlace
Patient Examination — (0,1) EndDate Role
) BirthDate — é) r Specialization ? (0,1) ?
Makes <> ! Type . Role of the
o For Specialization doctor
Time O— | (1,1) 1 (o,n) (1/1) s ®
Cost O— Booking 7
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1) .
Executed in ) ]
Room s StartTime Duration (0,N) I—O Address
Plan O— (O,N) w (0,N) —CO Name
NameLabO—{ Laboratory . - Staff —O Surname
CodLab .
(1,“6 service at SSN
(1,1) Date (1,1) I_O Type
Has el Time Work in
CodH (O,N) (1,N)
odH @—
- (LN) "\ (1,1) —O Name
N o—
Addrame o— Hospital N Department —O Telephone
Hosts ® 56
DN‘G O CodD



Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type, SSN*)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

o7




CardNumber Name Surname

CodE Description

[ T Tr—otwre= 7

DietDescription

(0,1)

Carried out by

oOpBirthPlace
Patient Examination — (0,1) EndDate Role
N e — é) r Specialization ? (0,1) ?
Makes ' Type - Role of the
- For Specialization doctor
Time o—' | (1,1) (1,N) (o,N) (1:1) s ®
Cost O— Booking 7
) O Date Association has <> (0,N) P StartDate
isUrgent (1,1) ® (0,1)Q ASSUMeES
Executed in St Durati Address
Room ON) artTime Duration 0,N) I—O
. Plan O— (6,N) w (0,N) —O Name
ameLabO—{ Laboratory Staff —O Surname
CodLab \ 1M service SSN
an Sl 1) Lo Type
Has la & Time Work in
CodH (O,N) (1,N)
(o] O—
- (LN) "\ (1,1) —O Name
N O—
ACICIrame Hospital "L Department Telephone
Hosts ® 58
DN‘G O CodD



Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type, SSN*)

Staff(SSN, Name, Surname, Address, Association*,Type,
CodD, CodH)

Time(Date) Specialization(Specialization)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)

Booking(CodTes, CodE, Date, Time, Cost, isUrgent,
CodLab, CodH)

DoctorRole(SSN, StartDate, EndDate*, Role)
HasSpecialization(SSN, Specialization)
B[nServ/ceA tL(SSN, Codlab, CodH, Date,

DG .




Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type, SSN*)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

Time(Date) Specialization(Specialization)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)

Booking(CodTes, CodE, Date, Time, Cost, isUrgent,
CodLab, CodH)

DoctorRole(SSN, StartDate, EndDate*, Role)
HasSpecialization(SSN, Specialization)
InServiceAt(SSN, Codlab, CodH, Date, StartTime, Duration)
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Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type, SSN*)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

Time(Date) Specialization{Specialization)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)

Booking(CodTes, CodE, Date, Time, Cost, isUrgent,
CodLab, CodH)

DoctorRole(SSN, StartDate, EndDate*, Role)
HasSpecialization(SSN, Specialization)
InServiceAt(SSN, CodlLab, CodH, Date, StartTime, Duration)

D“BAG 61




Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type, SSN*)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

—HmePate)—
Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Department(CodD, CodH, Name, Telephone)

Booking(CodTes, CodE, Date, Time, Cost, isUrgent,
CodLab, CodH)

DoctorRole(SSN, StartDate, EndDate*, Role)
HasSpecialization(SSN, Specialization)
InServiceAt(SSN, CodLab, CodH, Date, StartTime, Duration)
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Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)
Hospital(CodH, Name, Address)
Examination(CodE, Description, DietDescription*, Type, SSN*)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)

Department(CodD, CodH, Name, Telephone)

Booking(CodTes, CodE, Date, Time, Cost, isUrgent,
CodLab, CodH)

DoctorRole(SSN, StartDate, EndDate*, Role)
HasSpecialization(SSN, Specialization)
InServiceAt(SSN, CodLab, CodH, Date, StartTime, Duration)
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Referential integrity constraints

DG



CardNumber Name_Surname CodE Description  DietDescription

(0,1)
|_O Address
T T T B"-thplac Carried out b
Patient Examination (0’1)<> EfdDate Role
s _oBirthDate r Specializatio\ (0,1) ?
’ ,N
Makes <> N & Type | Role of the
- For Specialization doctor
Timeo— 1~ (1,1) (1,N) (o,n) (11 ®
Cost O— Booking St rt% t
IR ODate Association has <> (ON) Amrnbate
° N 01Q Assumes
Executed in Add
StartTime Duration ress
Room O—— (0,N) (O,N) | O
Plan O— (O,N) w (O,N) —O Name
NameLabO—{ Laboratory Staff —O Surname
CodLab
( m service at SSN
(1,1) Dat (1,1) I_O Type
1EE e_| Time Work in
(OIN) 1]N
If:;':‘— Hosoital |2V PN (1,1) e O Name
Addr o— ospita NS Department —O Telephone

@
DW Hosts 65
O CodD



L

Referential integrity: Carried out by relationship

>~ Involved tables
Examination(CodE, Description, DietDescription*, Type, SSN¥)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

>~ Referential integrity constraint
Examination(SSN) REFERENCES Staff(SSN)
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>~ Involved tables

Staff(SSN, Name, Surname, Address, Association*,Type,
CodD, CodH)

Department(CodD, CodH, Name, Telephone)

>~ Referential integrity constraint
Staff(CodD,CodH) REFERENCES Department(CodD,CodH)
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Referential integrity: Hosts relationship

>~ Involved tables
Department(CodD, CodH, Name, Telephone)
Hospital(CodH, Name, Address)

>~ Referential integrity constraint
Department(CodH) REFERENCES Hospital(CodH)
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Referential integrity: Has relationship

>~ Involved tables
Laboratory(CodLab, CodH, NamelLab, Plan, Room)
Hospital(CodH, Name, Address)

>~ Referential integrity constraint
Laboratory(CodH) REFERENCES Hospital(CodH)
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>~ Involved tables
Booking(CodT7es, CodE, Date, Time, Cost, isUrgent,

CodLab, CodH)
Patient(CodTes, Name, Surname, Address, BirthPlace, BirthDate)

>~ Referential integrity constraint
Booking(CodTes) REFERENCES Patient(CodTes)
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>~ Involved tables
Booking(CodTes, CodE, Date, Time, Cost, isUrgent,

CodLab, CodH)
Examination(CodE, Description, DietDescription*, Type, SSN*)
>~ Referential integrity constraint
Booking(CodE) REFERENCES Examination(CodE)
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>~ Involved tables
Booking(CodTes, CodE, Date, Time, Cost, isUrgent,

CodlLab, CodH)
Laboratory(CodLab, CodH, NamelLab, Plan, Room)
>~ Referential integrity constraint
Booking(CodLab,CodH) REFERENCES Laboratory(CodLab,CodH)
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>~ Involved tables
DoctorRole(SSW, StartDate, EndDate*, Role)

Staff(SSN, Name, Surname, Address, Association*, Type,

CodD, CodH)

>~ Referential integrity constraint
DoctorRole(SSN) REFERENCES Staff(SSN)
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>~ Involved tables
HasSpecialization(SS/V, Specialization)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

>~ Referential integrity constraint
HasSpecialization(SSN) REFERENCES Staff(SSN)
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>~ Involved tables
InServiceAt(SSN, CodLab, CodH, Date, StartTime, Duration)

Staff(SSN, Name, Surname, Address, Association*, Type,
CodD, CodH)

>~ Referential integrity constraint
InServiceAt(SSN) REFERENCES Staff(SSN)
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>~ Involved tables
InServiceAt(SSN, CodLab, CodH, Date, StartTime, Duration)

Laboratory(CodLab, CodH, NamelLab, Plan, Room)

>~ Referential integrity constraint
InServiceAt(CodLab,CodH) REFERENCES Laboratory(CodLab,CodH)
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Examination(SSN) REFERENCES Staff(SSN)

Staff(CodD,CodH) REFERENCES Department(CodD,CodH)
Department(CodH) REFERENCES Hospital(CodH)
Laboratory(CodH) REFERENCES Hospital(CodH)
Booking(CodTes) REFERENCES Patient(CodTes)

Booking(CodE) REFERENCES Examination(CodE)
Booking(CodLab,CodH) REFERENCES Laboratory(CodLab,CodH)
DoctorRole(SSN) REFERENCES Staff(SSN)
HasSpecialization(SSN) REFERENCES Staff(SSN)
InServiceAt(SSN) REFERENCES Staff(SSN)
InServiceAt(CodLab,CodH) REFERENCES Laboratory(CodLab,CodH)
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