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Efficient Multimedia Data File Management and Retrieval Strategy on
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Abstract

The storage and retrieval of multimedia data is becoming increasingly important in many application
areas including record management, video(CCTV) management and Internet of Things (IoT). In these
applications, the files containing multimedia that need to be stored and managed is tremendous and
constantly scaling. In this paper, we propose a technique to retrieve a very large number of files, in
multimedia format, using the Hadoop Framework. Our strategy is based on the management of
metadata that describes the characteristic of files that are stored in Hadoop Distributed File System
(HDFS). The metadata schema is represented in Hbase and looked up using SQL On Hadoop (Hive,
Tajo). Both the Hbase, Hive and Tajo are part of the Hadoop Ecosystem. Preliminary experiment on
multimedia data files stored in HDFS shows the viability of the proposed strategy.

» Keyword : Hadoop Framework, Metadata, Multimedia Data, CCTV Data, Record Management,
Retrieval, Hadoop Ecosystem
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Fig. 1. Example of Characters of Multimedia File

1.2 RDF format for metadata
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Table 1. Example of RDF Triple Model

S P )
/test/video1 type video
/test/video1 extension avi
/test/video1 playtime 30
/test/video1 size 25
/test/video2 type video
/test/video2 extension wmyv
/test/video?2 width 640
/test/video?2 height 360
/test/text1 type text
/test/text1 encoding UTF8
/test/image1 type image
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1.3 Metadata schema in HBase
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Fig. 2. Example of Schema of Multimedia File on HBase
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Table 2. Hadoop, Hadoop Ecosystem’s versions

Hadoop 2.6.0
NoSQL HBase 0.98.4
SQL On Hive 0.14.0
Hadoop Tajo 0.10.0
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Table 3. Result of Store Algorithm Experiment

Hbase2] count ™ # o (Records 2HQ1)

hbase(main) :3708:0> count 'file'
500 row(s) in 0.6820 seconds

o 97 9l

=> 500

3 olo[ef ZHM AFH

AREAZE date 23 e gget A8 93] 2ESQL
S )83} 7Fssof gtk webs kel g
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¢ 7} HBase9} &2 H% HZ= 4 50094 & + ok
Table 4.

o]

o=
S

Load Data On Hbase Using Hive

Time taken: 0.292 seconds,
hive> select * from file;||

. Fetched: 500 row(s
Hive (s)

Table 5. Load Data On Hbase Using Tajo
default> select count(*) from file;
Progress: 0%, response time: 1.357 sec
Progress: 0%, response time: 1.359 sec
Progress: 0%, response time: 1.76 sec
Progress: 0%, response time: 2.562 sec
. Progress: 0%, response time: 3.563 sec
'Tajo Progress: 0%, response time: 4.565 sec
Progress: 50%, response time: 5.567 sec
Progress: 100%, response time: 6.025 sec
?count
500
(1 rows, 6.025 sec, 4 B selected)
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Table 6. Example of Select Query

A el select rowkey
from file
égfq where vextension='avi' and date like '%2014';
Hive /hdfs/test/test26.avi
/hdfs/test/test87.avi
%giq- Time taken: 0.177 seconds, Fetched: 2 row(s)
Tajo /hdfs/test/test26.avi
/hdfs/test/test87.avi
2334 (2 rows, 3.002 sec, 44 B selected)

Tajog °]&3to] Wel Zej9) vlojg] FHE Agsieh HY]
AojE BE 202 3l tis)] §F¢] 6mbellA 8mb Ake]<]
e sl HAst FHL W] Ao AnE A Azt
we} gE3ic) v Table 78 W92 oo 3t Queryet 1
ZA#o]il Table 82 Aol that Query?t 2 Adfolrt,

Table 7. Example of Range Query

select rowkey
from file
where size>=6 and size<=8 and aextension!='NULL'

SEEE

/hdfs/test/testll.mid
/hdfs/test/testl7.mid
/hdfs/test/test27.mid
/hdfs/test/testd42.mid
/hdfs/test/test6l.wav
/hdfs/test/test78.mp3
/hdfs/test/test80.wma
/hdfs/test/test82.mp3
/hdfs/test/test95.wma

GOEE
Az

(9 rows, 0.763 sec, 198 B selected)
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Table 8. Example of Sort Query

select rowkey, aplaytime

= % from fi1_.e ) .

o where size>=6 and size<=8 and aextension!='NULL'
order by aplaytime desc;
/hdfs/test/test27.mid, 650
/hdfs/test/testll.mid, 597
/hdfs/test/testl7.mid, 575

Xq%i /hdfs/test/test95.wma, 565

e} /hdfs/test/testd2.mid, 554

Az} /hdfs/test/test78.mp3, 466
/hdfs/test/test82.mp3, 420
/hdfs/test/test80.wma, 415
/hdfs/test/test6l.wav, 310
(9 rows, 1.767 sec, 234 B selected)

4 N #u

@704 0] thaka emide 9

of ofg] Al i3 ”ﬂE}tﬂ ] 12 sk E]rohlf} A A9
Bt A9 AAE o] &3t
o] Hive$} Tajoo} #2 SQL On Hadoopf 2% JDBCE A&
at7] Wit vheFek o S Al o) el A AEEte] At HYE
ANst AN Al ghdel AR AZRE T3 Hds {44
7R @AY R} 22 #4 ZEIFIAE rhive gho]H e
& o] &3l ddl= AoE T3 shy WA Y Al=" Ul
TAd& HkE ARE 7hsEith olE gk A EAol A e v &

ol Fssi,

V. Conclusions

]E]O]H Al HFE7F HAF AR 7l w
olE %= ikl A Ao, 12i3t mhd
a17] S8iAE Fde £4E5S vE
olEl2 & Agste] Helsfokgtti= Aol AFEHAT 1
oz Ag o] dlolH A% @49 RDF ]
o8] A% 714 = NoSQL DBS! HBaseZ ©]&3 dlo]E] A%
18] 3L Hive$} Tajo 2& SQL On Hadoop o A 28-S o] &
o A Tl OiEl Mesta ”fﬂ;}oﬂq.
ax g o83t ti]tﬂ olg] £

NEREE o olel g ol A HE Telsol

Ho
o2,
i
=)
W

WY 5 Qom, dAzgel N AEE BAE A B

7 Besie) B wmre) 9oz s BAL shlA 0] A4

P wE BA5S AFow AT Bels olo] w3 A
¥ek dEtlolEE o Awske Bt oot

REFERENCE

—
—
fa—

Hadoop. Attps.//hadoop.apache.org/

Shvachko, Konstantin, et al. "7he hadoop distributed
file  system" Mass Storage Systems and
Technologies (MSST), 2010 IEEE 26th Symposium
on. IEEE, 2010.

J. Dean, S. Ghemawat,

Processing on Large Clusters,”

A&}

w

“MapReduce: Simplified Data
In Proc. of the 6th
Symposium on Operating Systems Design and

Implementation, San Francisco CA, Dec. 2004.

S

Lucene. https://lucene.apache.org/

o1

Cloudera. https://www.cloudera.com/

Hakimzadeh, Kamal, Hooman Peiro Sajjad, and Jim

Dowling. "Scaling HDFS with a Strongly Consistent

Model — for  Metadata."  Distributed
Applications and Interoperable Systems.
Berlin Heidelberg, 2014.

[7] Smith, Ken, et al. "Big Metadata:

Principled Metadata Management

(@)

Relational

Springer

The Need for

m Big Data
Ecosystems." Proceedings of Workshop on Data
analytics in the Cloud. ACM, 2014.

[8] MySQL. https://www.mysgl.com/

[9] Schreiber, G., Raimond, Y. “RDF 1.1 primer.” W3C
Note, 2014.

[10] HBase. http://hbase.apache.org/

[11] Craig Franke, Samuel Morin, Artem Chebotko, John
Abraham, and Pearl Brazier. "Efficient Processing
of Semantic Web Queries in HBase and MySQL
Cluster." IEEE Computer Society, Vol. 15, No. 03,
pp. 36-43, May-June. 2013.

[12] Hive. https://hive.apache.org/

[13] Tajo. http://tajo.apache.org/

[14] JunSang Kim, Changllyeon Kim, WonJoo Lee,
ChangHo Jeon “A Block Relocation Algorithm for
Reducing Network Consumption in Hadoop Cluster’,
The Korea Society of Computer and Information,
Vol. 19, No. 11, pp. 9-15, Nov. 2014.

[15] TaeHoon Keum, WonJoo Lee, ChangHo Jeon, "A

Performance Analysis Based on Hadoop Application’s

mm Cloud Computing", The

Society of Computer and Information, Vol. 15, No. 5,

pp.4 9-56, May. 2010.

Characteristics Korea



Efficient Multimedia Data File Management and Retrieval Strategy on

Big Data Processing System

83

Authors

Jae-Kyung Lee received the B.S.
degree in Computer Engineering from
Hongik University, Korea, in 2013. He
is currently a M.S. student in Dept. of

Computer Engineering, Hongik

University, Korea.
He is interested in big data analysis, semantic web,

Internet of Things and cloud computing.

Su-Mi Shin received the B.S. and M.S.
degrees in Computer Engineering from
Hongik University, Korea, in 1997 and
2005, respectively. She is currently a
Ph.D. student in Dept. of Computer

Engineering, Hongik University, Korea.

She is interested in big data processing, web
databases, data retrieval and Internet of Things.

Kyung-Chang Kim received the B.S. in
Computer Science from Hongik
University in 1978, M.S. in Computer
Science from KAIST in 1980 and Ph.D
in Computer Science from University
of Texas at Austin in 1990.

Dr. Kim joined the faculty of the Department of
Computer Engineering at Hongik University, Seoul,
Korea, in 1991. He is currently a Professor in the
Department of Computer Engineering, Hongik
University. He is interested in main memory
databases, sensor databases, web databases, Internet
of Things and big data processing.



