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Introduction

■ Multimedia database features become transcendent when the number of stored multimedia

objects increases and such big challenges begin to appear [Silberschatz et al. 2011].

■ The importance of fragmentation lies in the fact that it allows minimizing the number of

access to irrelevant data, thus reducing the response time and the execution cost of the

queries [Özsu y Valduriez, 2020].

■ Efficient Content-based Image Retrieval (CBIR) techniques are a must for the optimal use of

multimedia databases [Prinka and V. Wasson, 2017].
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Design of the multimedia data 
management system

The system architecture was

designed based on the Model

View Controller architectural

model (MVC) which distributes

the system components in a

way that facilitates its

maintenance and is

represented abstractly in Figure

1.

Figure 1. Application architecture.
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Design of the multimedia data 
management system

■ Horizontal fragmentation

The images collection is

fragmented considering the

attribute type according to the

[Fasolin et al. 2013] method,

which gives as result the

horizontal fragments named

buildings, events, people, and

equipment.

Figure 1. Application architecture.
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Design of the multimedia data 
management system

Figure 2. Use case diagram of the web application.

■ Figure 2 shows the use case

diagram of the Web application

and announces the functional

requirements. There are five

actors.
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Design of the multimedia data 
management system

Figure 3. Physical Diagram of the database.

■ The conceptual model in this

work is represented by the

physical diagram of the

database on Figure 3. The

images collection is

fragmented considering the

attribute type according to the

[Fasolin et al. 2013] method.

7



Design of the multimedia data 
management system

■ A CBIR System

Once a valid file is uploaded,

the system will analyze the

image and retrieve the most

similar content allocated in the

specific fragment type of the

image itself.

Figure 4. Content-Based Image Retrieval diagram 

of the process model.
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Results

■ It is compared the execution cost of four content-based queries in the multimedia

database of the proposed system without fragmentation (NF) vs. horizontally fragmented

(HF) using the cost model described by [Rodríguez-Mazahua et al, 2014].

Fragment Number 

of Images

Events 756

Equipment 63

People 886

Buildings 158

Q/Pr p1 p2 p3 p4 fi

q1 1 0 0 0 15

q2 0 1 0 0 5

q3 0 0 1 0 20

q4 0 0 0 1 10

selj 5 5 5 5

Fragments p1 p2 p3 p4 cardk

fr1 1 0 0 0 756

fr2 0 1 0 0 63

fr3 0 0 1 0 886

fr4 0 0 0 1 158

TABLE lI. FRAGMENTS OF THE MMDB

TABLE lIl. PREDICATE USAGE MATRIX TABLE IV. FRAGMENT-PREDICATE USAGE MATRIX

Q Pr

q1
p1=5NN(event_w.png)

q2
p2=5NN(equipment_x.png)

q3
p3=5NN(person_y.png)

q4
p4=5NN(building_z.png)

TABLE I. PREDICATES USED BY QUERIES

9



Results

Figure 5. Shows the comparison of the execution cost of the queries.
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Conclusion

■ This work presented the design of a system for multimedia data management.

■ The system uses horizontal fragmentation to improve the execution cost of content-

based queries.

■ The cost of each query using horizontal fragmentation is significantly lower than

when a fragmentation method is not used.

■ Future work includes the implementation of the system using the selected

technologies and the incorporation of a vertical fragmentation method for even

better optimization of the content-based queries.
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