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Figure 3.2 ER schema diagram for the company database.

@ @@ Number
( Name ) WORKS_FOR 1

@\ j < —l:lumberOfEmponees~ "“>—— DEPARTMENT
StartDate S-- -7

4

EMPLOYEE
1 1 1
MANAGES
CONTROLS
I N
supervisor supervisee N
WORKS_ON PROJECT

DEPENDENTS_OF @

DEPENDENT

@ @ @ Relationship

© Addison Wesley Longman, Inc. 2000, EImasri/Navathe, Fundamentals of Database Systems, Third Edition



Step 1: For each regular entity type E

e Create arelation R that includes all the
simple attributes of E.

* Include all the sismple component attributes
of composite attributes.

* Choose one of the key attributes of E as
primary key for R.

 If the chosen key of E 1s composite, the set
of simple attributes that form 1t will together
form the primary key of R.
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Figure 7.5 Schema diagram for the COMPANY relational

database schema; the primary keys are underlined.
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Step 2: For each weak entity type W with
owner entity type E

e Create a relation R, and include all simple
attributes and simple components of
composite attributes of W as attributes of R.

 In addition, include as foreign key attributes
of R the primary key attribute(s) of the
relation(s) that correspond to the owner

entity type(s).
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Step 3: For each binary 1:1 relationship
type R

 Identify the relations S and T that correspond to
the entity types participating in R. Choose one of
the relations, say S, and include as foreign key 1n
S the primary key of T.

It is better to choose an entity type with total
participation in R 1n the role of S.

 Include the simple attributes of the 1:1
relationship type R as attributes of S.

 If both participations are total, we may merge the
two entity types and the relationship into a single

relation.
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Step 4: For each regular binary 1:N
relationship type R

 Identify the relation S that represents the
participating entity type at the N-side of the
relationship type.

 Include as foreign key in S the primary key
of the relations T that represents the other
entity type participating in R.

* Include any simple attributes of the 1:N
relationship type as attributes of S.
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Step 5: For each binary M:N relationship
type R

* Create a new relation S to represent R.

* Include as foreign key attributes in S the
primary keys of the relations that represent
the participating entity types; their
combination will form the primary key of S.

* Also, include any simple attributes of the
M:N relationship type as attributes of S.
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Step 6: For cach multi-valued attribute A

* Create a new relation R that includes an
attribute corresponding to A plus the
primary key attribute K (as a foreign key in
R) of the relation that represents the entity
type or relationship type that has A as an
attribute.

* The primary key of R 1s the combination of
A and K. If a multi-valued attribute 1s
composite, we include 1ts components.
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Step 7: For each n-ary relationship type R,
n>?2

* Create a new relation S to represent R.

 Include as foreign key attributes 1n the S the
primary keys of the relations that represent
the participating entity types.

* Also include any simple attributes of the n-
ary relationship types as attributes of S.

* The primary key for S 1s usually a
combination of all the foreign keys that
reference the relations representing the
participating entity types.
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Figure 9.1 Mapping the n-ary relationship type SUPPLY
from Figure 4.13(a).
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 However, if the participation constraint
(min,max) of one of the entity types E
participating 1n the R has max =1, then the
primary key of S can be the single foreign
key attribute that references the relation E’
corresponding to E

* This 1s because , in this case, each entity e
in E will participate in at most one
relationship instance of R and hence can
uniquely 1dentify that relationship instance.
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Step 8: To convert each super-class/sub-
class relationship into a relational schema
you must use one of the four options
available.

Let C be the super-class, K 1ts primary key
and A,, A,, ..., A its remaining attributes
and let S, S,, ..., S, be the sub-classes.
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Option 8A (multiple relation option):

 C(Create a relation L for C with attributes
Attrs(L) = {K, A, A,, ..., A, } and PK(L) =K.

* Create a relation L, for each subclass S;, 1 <1 <m, with
the attributes

ATTRS(L) = {K} U {attributes of S.} and
PK(L,) =K.

» This option works for any constraints: disjoint or
overlapping; total or partial.
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Ficure 4.4 An attribute-defined specialization
on the JobType attribute of EMPLOYEE.
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Figure 9.2  Options for mapping specializations (or generalizations) to relations.
(a) Mapping the EER schema of Figure 4.4 to relations by using Option A. (b) Mapping the EER
schema of Figure 4.3(b) into relations by using Option B. (c¢) Mapping the EER schema of
Figure 4.4 by using Option C, with JobType playing the role of type attribute. (d) Mapping the EER
schema of Figure 4.5 by using Option D, with two Boolean type fields Mflag and Pflag.
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