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Lecture — 15
Entity-Relationship Model/3

Welcome to module 15 of Database Management Systems. We have been discussing

about entity relationship model and this is the third and the closing module on this topic.

(Refer Slide Time: 00:37)

PPD

I

Module Recap

= E-R Diagram
» E-R Model to Relational Schema

P Das, IT Kharagpur. Jan-Apr, 2018

nstructor: Prof. P

SWAYAM: NPTEL-NOC MOOCS I

L RN A A RV ]

Database System Concepls 152 Silberschatz, Korth and Sudarshan

So, in the last module we have discussed about E-R diagram and we have also seen how

E-R model can be converted to a relational schema.
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% Module Objectives

« To understand extended features of E-R Model

= Todiscuss various design issues
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In this module we will try to go through a few extended features of E-R model, try to
show some of the more complicated situations how they can be modeled in the E-R

model and along with that we will discuss a variety of design issues that will follow.
So, these are the outline.
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So, we start with extended en tity relationship features.
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Non-binary Relationship Sets

—

= Most relationship sets are binary

» There are occasions when it is more convenient to
represent relationships as non-binary

= E-R Diagram with a Ternary Relationship
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The first that we note is so, far in the entity relationship model we have talked about
relationships between two entity sets. So, we have talked about the student attending
courses or instructors advising students and so, on. So, such relationships are naturally
called binary, but it is possible that more than two entity sets, let us say three entity sets
could be involved in the same relation and we show an example here where we have

three entity sets instructor, student and project.

So, the project entity set is a list of projects being done by the students or to be done by
the students. So, the relationship project guide is a relationship between the guide who is
an instructor, the student who will do the project and the project that has to be performed.
So, all three together define this relationship; so, in such cases it is possible in E-R model

that we can represent it conveniently as a non binary relationship.

Now this is an E-R diagram this is called a ternary relationship R.
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: L Cardinality Constraints on Ternary Relationship

« We allow at most one arrow out of a ternary (or greater degree)
relationship to indicate a cardinality constraint
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Now we have talked about cardinality constraints on binary relationship one to one,
many to one one to many and many to many. And we specified that if we have a binary
relationship say this is one entity set and this is another entity set and we have a
relationship. So, if we just connect them it means a many to many relation, but if we

have an arrow on one side entity set then it means on the arrow side its one.

So, this is from entity set E 1 to E 2 this is one to many; we could have arrow at both
ends and; that means, one to one. Now the question is how will that work out what will

be the meaning of arrow in terms of a ternary relationship.



(Refer Slide Time: 03:55)

: ’_I Cardinality Constraints on Ternary Relationship

« We allow at most one arrow out of a ternary (or greater degree)
relationship to indicate a cardinality constraint

« For example, an arrow from proj_guide to instructor indicates ’
each student has at most one guide for a project |

« Ifthere is more than one arrow, there are two ways of defining the
meaning.

For example, a ternary relationship R between A, Band C 1/5-4 ez \
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Each A entity is associated with a unique entity from B
and Cor ) ’

Each pair of entities from (A, B) is associated with a
unique C entity, and each pair_(_T-L C) is associated with a
unique B r

Each alternative has been used in different formalisms
To avoid confusion we outlaw more than one arrow
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Now, in the case of ternary relationship or this would generalize to relationships of
higher degree whether where more than three entity sets may be involved. We put a
restriction that we will allow at most one arrow out of the ternary relationship. So, we
could have only if we if we look at if we look at say this relationship then we could have

an arrow only at this end.

But multiple arrows are not allowed and the reason is certainly to keep the semantics of
the cardinality meaningful. For example, if we have a ternary relationship between A B
and C let us say this is a A this is B and this is C and we have a ternary relationship
between them. And let us say if we have a more than one arrow; there for example,
suppose then we have say an arrow to B and an arrow to C the question is how should we

interpret that?

Should we interpret that an entity of entity set A is associated with unique entity from B
and C together or should we associate, should we interpret that the entities formed by the
pair a B and the entity formed by the pair A C are uniquely related. So, there is
multiplicity of interpretation; if we allow more than one arrow in case of eternity or
higher degree relationship. So, what will follow for simplicity in this course and that is
what is followed often in practice; is in case of a ternary or higher order relationship only

one arrow will be allowed in that in it in that relationship.



(Refer Slide Time: 06:20)

ﬂ Specialization

» Top-down design process; we designate sub-groupings within
an enlity set that are distinctive from other entities in the set b

n-Apr,

uctor: Prof. P P Das, T Kharagpur. Ja

SWAYAM: NPTEL-NOC MOOCS Instr

‘PR aE L tO L OD

Database System Cancepts 158 ©8ilberschatz, Korth and Sudarshan

Now, let us talk about specialization those of you who have some background of object
oriented systems would be familiar with the notion of specialization and generalization
in object oriented system. So, we say that if we have a certain concept say we have a
concept called person and then we say that a student is a person; what we mean is a
student is a specialization of person. And person is a generalization of student and in that
process student inherits all the attributes of person, but in addition the student may have

some specialized attributes.

So, what it means that if you look from the perspective of such specialization; say if |
draw like this; this is an entity set A and this entity set B and to mark the specialization
we show an arrowhead with a blank triangle at that end. So, if we by this what we mean
is B is a A. So, B inherits all the properties of A, but can have some more properties. So,
if you look at all the entities that A may have you will find that a subgroup of the entities

in the entity set A have some additional common properties.

So, if A is set of persons and B is a set of students then A may have entities who which
represent people who are not students; who are employees, who could be retired and so,
on, but there will be a number of entities. So, who have the commonality of being

student they are enrolled in certain course of certain university and so on.

So, in terms of the E-R diagram E-R model what we do is we try to look at the entity A

and move top down. So, that whenever we find a group of entities which have certain



commonality; we move them into a lower separate, specialized entity set and relate these

two entity sets to the specialization relation.
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Specialization
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= Top-down design process; we designate sub-groupings within
an entity set that are distinctive from other entities in the set

» These sub-groupings become lower-level entity sets that have
attributes or participate in relationships that do not apply to the
higher-level entity set

Depicted by a friangle component labeled ISA (e.g., instructor
‘is &' person)

Attribute inheritance - a lower-level entity set inherits all the
attributes and relationship participation of the higher-level
entity set to which it is linked
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So, these sub groups form lower level entity sets and as I said that it is designated in a
certain way. And as in the object oriented system the lower level entity set inherits all the
attributes and relationships of participation of the higher level entity set. So, here is an

example.
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+ Total and partial
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Can say the person at the so, called root of this hierarchy of specialization; it has a set of
properties ID, name, street, city and employee is another relationship; another entity set

which is a specialization of person relation person entity set.

So, employee inherits all attributes ID name street and city, but in addition the
commonality of the entities in the employee entity set is a fact that all of them have a
salary attribute. A similar entity set student is a specialization of person where the again
all attributes are inherited, but there is a common attribute called total credits which is

common for all the students, but is not available or common for the persons in general.

And as you can see that it could be hierarchical it could go further down employee could
be specialized into instructor and secretary. Again by the rule of specialization instructor
will inherit all attributes of employee which means that it will inherit attributes of
person; which imply has inherited plus the employee specific attributes salary. So, it will
inherit all five of those attributes and then it adds another attribute which is specific for

the instructor which says a rank which is another specific attribute that you have.

Now, when we specialize a certain entity set into two or more entity sets like we
specialized person in employee and student; then there could be different situations that
could exist for example, certain entity may be a member of both employee as well as
student. If that happens then we say that their overlapping entity sets or they could be
disjoint where no member of instructor would be a member of the secretary and vice

versa.

So, we say that this disjointness tell us that no instructor can be a secretary and no
secretary can be an instructor. Whereas, overlapping specialized sets denote that well an
employee may or may not be a student, but it is possible that some employee is also a
student and vice versa and that is how we will represent this. And we will see that when

we specialized the specialized entity could be total or they could be partial.
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' 4! Representing Specialization via Schemas

» Method 1:
Form a schema for the higher-level entity

Form a schema for each lower-level entity set, include primary
key of higher-level entity set and local attributes

schema | attributes

person ID, name, street, cilyx
student D, fot_cred \
yemployee D, sa\ary;“ ___/'

Drawback: Getting information about, an employee requires
accessing two relations, the one corresponding to the low-level
schema and the one corresponding to the high-level schema
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We will talk about that totality and partiality little later; let us look at how do we
represent this information in the relational schema because as we have seen that
whenever we have a E-R diagram; it is important to find out what is the relational
schema that will be corresponding to that E-R diagram or E-R model. So, here we could
do this in two ways one that we are showing here is form a schema for the higher level
entity. So, form a schema for the person as you can see here that person is described in
terms of four attributes and this form a schema for each of the lower level entity set

where you include the primary key of the higher level entity set.

So, when you are forming the schema of person of student which is a specialization of
person you include the ID which is the key of the higher level entity set person. And
along with that you include the so, called local attributes or attributes which are specific

to this low level entity set in this case total credit similar thing happens with employee.

Now this representation is in a way optimized because you are representing the
information only once when it is needed, but the drawback is if you have to find out
information about say employee; then you will not only have to access the employee
entity set or the corresponding relation in the relational schema, but you will also have to
access the parent or higher level entity set to get the attribute values which are inherited.
And if you have a multi level hierarchy as we have shown this could involve accessing

multiple relations to find information about a single entity in an entity set.



So, this is an in terms of data representation this is an optimized representation, but it has
the overhead of having to access multiple entity sets to get information about certain

entities.
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Representing Specialization as Schemas (Cont.)

» Method 2:

Form a schema for each entity set with all local and inherited
attributes

schema ‘ attributes
——{ person 1D, name, street, city
y student IDsfiame, street, cit tot_cred
) »employee 1D, name, street, Gity, salary

Drawback: name, street and city may be stored redundantly
for people who are both students and employees
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An alternate scheme would be that based on the hierarchy of specialization, you assume
all attributes as they are inherited and then represent every entity set in full. So, when
you the representation of person does not change, but when you represent student now
earlier you are just having ID and total credit; now in you include all entities that are

inherited.

Similarly, you do the same thing; so, you have the all entities of the parent to all
attributes of the parent entity set as well as the local attribute of that specific entity set.
Now this naturally makes it easy to extract information from a for a single entity set, but
at the same time, you are storing the same data redundantly for people who are having
overlapped representation. So, if we have as we know student and employee overlapped.
So, the same entity will happen in student as well as in employee; so, it will the
information of the common attributes name street city etcetera they will occur in both

these tables in the design.

So, these are two methods and now we have just given you the relative advantages and
its advantages of the same and based on a particular situation you will have to choose

what is a good method to represent.
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You can look at now you know from the object based system that if you have a

specialization hierarchy you can think of it as a generalization hierarchy also.

The generalization hierarchy goes in a bottom up manner. So, instead of actually starting
with an entity set and finding out subsets of entities which have greater commonality
between them and putting them as specialized, you could actually group them in terms of
finding out what they share and create a higher level entities. For example, the way I am
saying is let us say that I have one entity set which say UG student and have another

entity set in the same university which say PG student.

So, there are both of them are students naturally they are disjoint a person cannot be UG
as well as PG student at the same time. And once you represent that you find that well
there are a lot of information which are common between these two entity sets like the
student roll number, name and so on so, forth. So, you could choose that well you instead
of having them as two separate entity sets, you could extract out the common attributes
and put them at a higher level entity. So, all that you are doing is instead of going top

down you are going bottom up in the whole approach.
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Generalization

A bottom-up design process - combine a number of entity
sets that share the same features info a higher-level entity set.

Specialization and generalization are simple inversions of each
other; they are represented in an E-R diagram in the same way

The terms specialization and generalization are used

Database System Concepts

i o e e vtk i ot vt saioer vess: [N !

interchangeably

1542

PR Rt ED

iSilberschatz, Korth and Sudarshan

So, if you do that then there you can easily see that specialization and generalization is

are inverse of each other and they are used interchangeably in terms of the relational

entity relationship design.
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= Completeness constraint - specifies whether or not an entity in

the higher-level entity set must belong to at least one of the lower-

level entity sets within a generalization

total: an entity must belong to one of the lower-level entity
sets

« partial: an entity need not belong to one of the lower-level
entity sets

= Partial generalization is the default. We can specify total generalization in
an ER diagram by adding the keyword total in the diagram and drawing a
dashed line from the keyword to the correspending hollow arrow-head to
which it applies (for a total generalization), or to the set of hallow arrow-
heads to which it applies (for an overlapping generalization).

« The student generalization is total: All student entities must be either
graduate or undergraduate. Because the higher-level entity set arrived at
through generalization is generally composed of only those entities in the
lower-level entity sets, the completeness constraint for a generalized
higher-level entity set is usually total

Design Constraints on a Specialization/Generalization

person
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The other constraint that you can identify, you should identify is the constraint of

completeness which say that if I have a entity set say a person. And then we have

specializations of employee and student; the question is for a higher level entity set is it



necessarily that every entity will be represented in one of the or more than one of the

lower level entity sets.

If that is guaranteed that an entity must belong to one of the lower level entity set we say
that it is a complete specialization. But if it is that a high level entity is may or may not
be featuring in a entity set, which is at a lower level then we will say it is a partially
specialized hierarchy. So, the both of these are possible depending on different situation
that we have. So, by default we assume partial specialization and. So, if we want to say a
certain specialization is total we will have to write the keyword total by the side of the

arrow head that is representing the specialization hierarchy.

You can say that the example I talked of in uniting unite undergraduate and graduate or
postgraduate students into the entity set of students, gives you a hierarchy which is total
because every entity in the entity set student must be either a UG student or a PG
student; it is not possible that I have a student who is neither a UG student nor a PG
student. So, every high entity at the higher level entity set student must feature in one of

these two specializations.

So, therefore they are necessarily total in the relationship. So, this is the completeness

constraint that you can think of.
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+ Consider the ternary relationship proj_guide, which we saw earlier

+ Suppose we want to record evaluations of a student by a guide
on a project
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Moving on let us talk about another feature which is known as aggregation; the situation
is like this we have already talked about this part of the diagram which is a ternary

relationship which relates project instructor and student.

Now, let us say once the project progresses you would need to add evaluation to that. So,
there is another entity set which represents evaluation and how we are grading or putting
marks and so, on. So, naturally the evaluation of a student will be dependent on the
project, the student and the supervisor and that will relate to the evaluation. So,
evaluation eval for the relationship is necessarily a relationship between four entities or

four entity sets so, to say.
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Aggregation (Cont.)

=

» Relationship sets eval_for and proj_guide represent overlapping
information

Every eval_for relationship corresponds to a proj_guide
relationship

However, some proj_guide relationships may not correspond
to any eval_for relationships

So we cannot discard the proj_guide relationship
= Eliminate this redundancy via aggregation
Treat relationship as an abstract entity
Allows relationships between relationships
Abstraction of relationship into new entity
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Now, the question is how do we represent this information? The relationship sets eval for
project guide the two that we saw if we just want to recall once more. The project guide
involves three of the relation entity sets and the eval for relates to four of the entity sets.
Now every eval for relationship corresponds to a project guide relationship; that is if [
have an entity in eval for relationship, I will have a corresponding entity in the project

guide relationship which specifies the student project and the instructor.

So, but it is other way it is possible that some project guide relationship may not
correspond to any eval relationship; that is it is possible that there is a allotted project by
a student with a particular instructor which has yet not been evaluated; the evaluation

process is not complete or the time has not come.



So, if we have to represent the information only for the eval for relationship; we will get
partial information because it is possible that some entities in eval for does not have the
eval for information do not feature there, but need to be preserved because I need to
remember the project guide, instructor, the student and the project. So, we need to keep

both duplicating the information.

So, we can use aggregation to eliminate this duplication of information or redundancy of
information. So, what we do is we treat the first relationship; the project get relationship
as if it is an abstract entity and then you allow relationship between two relationships;
this is something we did not do before relationship so, far has always been between

entity sets.

So, what you can see that project guide relationship itself as if it is an virtual entity; it is
an abstract entity and then you allow the relationship between the project guide and the
eval for relationship which relates to the evaluation entity set this really this shows I

mean [ will just show you in the diagram.

(Refer Slide Time: 23:08)
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Aggregation (Cont.)

«  Eliminate this redundancy via aggregation without introducing
redundancy, the following diagram represents:

A student is guided by a particular instructor on a particular
project

A student, instructor, project combination may have an
associated evaluation

| project 17 A gt

instructor 3 student
+ proj_guide +

o | coaluation '
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So, this is how it will now work out to be. So, this is the abstract project guide entity set
which is an abstract entity set because it is actually relationship. And that relates to eval
for which on the other site has the evaluation. So, what will happen is a student is guided
by a particular instructor in a particular project will feature in this abstract entity set;

which relates the three entity sets project student and instructor. And if it has an



evaluation then the; this through this relationship it will be represented and the

evaluation value will exist.

So, we know that if a project is evaluated then it certainly have a corresponding entity in
the abstract entity set project guide, but the reverse may not be true [ may have an entity
in the project guide entity set which does not have an evaluation. So, by using this
aggregation model; I can represent the information of this situation model this situation

more accurately than I could do otherwise.
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I

Representing Aggregation via Schemas

+ To represent aggregation, create a schema containing
Primary key of the aggregated relationship,
The primary key of the associated entity set
Any descriptive attributes

* Inour example:
The schema eval_foris™ S

eval_for (s_ID, project_id, i_ID, evaluation_id)

The schema pro:[gjuide s reduridérﬁ N
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So, this can be represented again how to represent this in terms of the schema? So, what
we do we represent the aggregation we create a schema containing the primary key of the
aggregated relationship. The primary key of the associated entity set and all the other

descriptive attributes and put them together.

So, in our example the schema would be eval four and that schema will have these are
entities these are attributes of the aggregated or abstract entity set which is coming from
the student project and the instructor entities and this is for the evaluation ID. So, we put
this together; so, now, you can see that all of these are related representing who is the
guide of which student in what project and if this exists then this gives you the

evaluation.



So, naturally once this has been represented; the project guide schema by itself becomes
redundant and therefore, it can be removed. So, this is a process through which we come
to the decision of actually having this schema to represent all the required information.
Naturally if the evaluation is not done then the evaluation ID for in eval four will not

exist and that will be a null showing that it is not present right now ok.
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Entities vs. Attributes

»  Use of entity sets vs. attributes

instructor | )'/ \\
instructor ;'///\\ \ phone

D -—r’\msl_pimm'>—| phone_niumber
\ | [locafion™
salary il \ N\ / \H 7
phone_mmber salary L 4 iy ’

» Use of phone as an entity allows extra information about phone numbers
(plus multiple phone numbers)
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Now, given these basic features as well as the extended features let me talk about a few
design issues which will be required to see what kind of information that that the
different challenges that we have seen so, far. For example, we have seen the case of

multivalued attributes.

So, and the way we can represent that is using that multivalued attribute as a separate
entity set like the phone number which also has the advantage of having its own added
information. For example, once we do this then not only I can have against the same
instructor ID; I can have multiple phone numbers, but I can have location for each one of
these phone numbers. And I make use of this relation relationship that I create which

allow me to represent this multi valued attribute.
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- Entities vs. Relationship sets
« Use of entity sets vs. relationship sets

Possible guideline is to designate a relationship set to
describe an action that occurs between entities

gt

F N
— LY
sechion | student
secd /1]
semester nime
wr ot e

» Placement of relationship attributes

For example, attribute date as attribute of advisor or as
attribute of student
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So, this is a common technique that will be used frequently in such cases you can have
entities versus relationship for example, if we have inform we need to keep information
about registration how students register to different sections; then we could represent
registration as an entity set and have different relationships of section registration which
specify how registration is related to section and student reg; which specify how do the

station is related to students to represent that kind of information.

We can have placement of relationship attributes also attribute date we have talked about
as an attribute of adviser to designate as when that particular instructor became adviser

of a student is a common situation that we have already seen.
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ﬂ Binary Vs. Non-Binary Relationships

« Although it is possible to replace any non-binary (n-ary, for n > 2)
relationship set by a number of distinct binary relationship sets, a
n-ary relationship set shows more clearly that several entities
participate in a single relationship

«  Some relationships that appear to be non-binary may be better
represented using binary relationships

For example, a ternary relationship parents, relating a child to
his/her father and mother, is best replaced by two binary
relationships, father and mother

Using two binary relationships allows partial information
(e.g., only mother being known)

But there are some relationships that are naturally non-binary
Example: pro_guide
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There is also question of the choice being made between the binary and non binary
relationship ternary or higher degree. Now as it turns out that it is possible that you could
represent ternary relationships directly or you can decompose that. For example, a
ternary relationship can be decomposed in terms of two binary relationship; for example,
let us say if we talk about persons then person every person has parents; so, he or she has

a father and a mother.

Now, if we represent this as a ternary relationship then the one difficulty that we have
that a person must have both the father and mother to be represented there. For example,
if we can come to a situation where only the mother is known, the father is not known I
will not be able to represent that because it will always have to come as a triplet of three
persons thel the person under consideration her father and her mother, but if I represent
the person and the father in one relationship; the person and the mother in another
relationship, then I can take care of the situation where when one of the parents are

known; I can still represent this.

So, there are certain tradeoffs which can be done between the choice of binary and non
binary relationships, but; obviously, there are certain relationships which are inherently
non binary for example, the project guide example we have seen. The project guide

information cannot be decomposed without certain loss of information to be represented



by say the instructor and the project and another relationship between the student and the

project it really that does not represent the same information.

(Refer Slide Time: 30:20)

;.i Converting Non-Binary Relationships to Binary Form

s

« In general, any non-binary relationship can be represented using binary
relationships by creating an artificial entity set

Replace R between entity sets A, B and C by an entity set £, and
three relationship sets:

1.Ry relating Eand A 2. Rg, relating E and B
3. R, relating Eand C

Create an identifying attribute for E and add any atfributes of Rto E
For each relationship (g, b;, ¢) in R, create

1.anewentity g intheentityset E 2. add (g;, a) fo R,

3. add (e, b )toRg 4.add (g, ) to Re

@)
/8N L | —
wou) Eo@e

S (b)

o 11, P
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So, in general you can convert a non binary relationship by in the binary form by doing
this. So, this is a ternary relationship being shown and for doing that these are the three
entity sets involving the ternary relationship and to make decomposite into a ternary
relationship; what we do is into binary relationships we inject a new entity artificial

entity set E and then we define three different relations between them.

So, which individually relates to the entity sets A B and c. So, this is a standard
decomposition and you can easily understand that A B and C in our earlier example
could all be persons and R A could mean that father of R B could mean mother of and so,

on. So, I can do it in decomposite in this manner and represent that.



(Refer Slide Time: 31:24)

.ﬁl Converting Non-Binary Relationships (Cont.)

T e,
«  Also need to translate constraints

Translating all constraints may not be possible

There may be instances in the translated schema that
cannot correspond to any instance of R

Exercise: add constraints to the relationships Ry, Rg and
Rcto ensure that a newly created entity corresponds to
exactly one entity in each of entity sets A, Band C

We can avoid creating an identifying attribute by making E a
weak entity set (described shortly) identified by the three
relationship sets
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Now while we do this decomposition we will also have to remember in that; we need to
translate all constraints that are present for the ternary relationship. And often times it
may become difficult to translate all constraints, it may not be possible and there may be
instances in the translated schema that cannot correspond to an instance of the original

relationship.

So, we will have to avoid we can we will have to take care of this situation by identifying
attributes. And making use of the weak entity sets which we have already seen in our

earlier discussions.



(Refer Slide Time: 32:09)

E-R Design Decisions

—

+ The use of an attribute or entity set to represent an object

+ Whether a real-world concept is best expressed by an entity set or
a relationship set

+ The use of a ternary relationship versus a pair of binary
relationships

+ The use of a strong or weak entity set

+ The use of specialization/generalization - contributes to modularity
in the design

+ The use of aggregation - can freat the aggregate entity set as a
single unit without concern for the details of its internal structure
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So, if we summarize the discussions on the E-R design decisions; we see that the first
decision that we need to take in case of design is the use of an attribute or entity set to

represent the object.

So, that is the first modeling that what is the concept and what is what are the attributes
or what is the representing entity set for the object that we are trying to deal with
instructor, student project and so, on. And we will also have to see whether in the real
world this actually is an entity set or it is a relationship set that it is not and concept by
itself, but is a concept which relates two or more entity sets and thereby becomes a set of

representation.

The use of ternary relationship versus a pair of binary relationship; this trade off will
have to be weighed as a design consideration; we have to look into the use of strong or
weak entity set. So, we will have to identify the weak entity sets and see if they should
be represented through the identifying relation as against a strong entity set. We have to
identify the specialization generalization situation where so, that we can get more

specific information and create appropriate modularity in the design.

We have to look at aggregation which where we can aggregate entity sets bound by a
relationship and create an abstract single unit which can play a role of an independent

entity set in the whole design.
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_.--! Summary of Symbols Used in E-R Notation
g E entity set Al "
attributes:
E Al simple (A1),
£ A21 composite (A2) and
; relationship set A22 multivalued (A3)
| A3 derived (A4)
@ A0
£ identifying
H relationship set E
B for weak entity set Al primary key
g —B1%
2 total participation E discriminating
§ — of entity set in Al attribute of
E relationship | . weak entity set
;
[
g

So, this is the basic. So, these are the basic design decisions that you need to make.

(Refer Slide Time: 34:02)

E-R Design Decisions

The use of an attribute or entity set to represent an object

+ Whether a real-world concept is best expressed by an entity set or
a relationship set

The use of a ternary relationship versus a pair of binary
relationships

+ The use of a strong or weak entity set

+ The use of specialization/generalization - contributes to modularity
in the design

+ The use of aggregation - can freat the aggregate enfity set as a
single unit without concern for the details of its internal structure
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And we will certainly come up with lot more of design decisions as we go along. And
before I close in the presentation I have summarized the different symbols that are used
in the E-R notation. So, I will not these have already been discussed in depth. So, I will

not go through them one by one, but I have put them as a list in the couple of slides.
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This is a next slide in that which will be a quick reference for you while you are initially

doing the E-R diagram so, that you know exactly which symbol to pick up for what

situation.

(Refer Slide Time: 34:42)
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And at the end also there are few slides which show you that the E-R notation itself is

not a unique one.

weak entity set

Symbols Used in E-R Notation (Cont.)

many-to-many
relationship

one-to-one
relationship

@

role-

name|

role indicator

i

fotal (disjoint)
generalization

E

total

1526

many-to-one
relationship

cardinality
limits

ISA: generalization
or specialization

disjoint
generalization

L B RN S
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Alternative ER Notations

Chen, IDETFX, ..

entity set E with

simple attribute A1,
composite attribute A2,
multivalued attribute A3,
derived attribute A4,
and primary key Al

generalization

1521

total
generalization

v

Silberschatz, Korth and Sudarshan



There are multiple ways to represent similar things for example, this is one which is
showing you different composite attributes, the generalization, relationship is shown

differently.

(Refer Slide Time: 35:04)

Alternative ER Notations

many-to-many w * . R
relationship £l k2 q B2
one-to-one 1 1 E R :
relationship E2
many-to-one * 1 R -
relationship £l 0 E2 .l"1 P .E'l
participation -
inftoul E1) | B1 |- E EX: {8 |
and partial (E2)

R
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So, there are; these are all different styles of showing the constraints that that apply to a
particular relationship. And we will I mean we have included this not because we will
use these alternate notations, but I have put them because it is possible that you come
across some E-R diagram where these notations are used and if you come across and you

are not able to identify then please refer to this slides.
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Module Summary

= Discussed the extended features of E-R Mode|
= Deliberated on various design issues
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And you will be able to recognize what is what is corresponding symbol that you already

know.

So, in this module we have discussed the extended features of E-R model and we have
deliberated on certain design issues. And we will close our discussion on the entity

relationship model here and move on to discuss the actual relational design.



