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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




Efficient Multimedia Data File Management and Retrieval Strategy on

Big Data Processing System 81

2 E1I0IE1 & %'%.4

Property,
Ob]ect>°ﬂ*1 Sub]ect~ w1} ¢ Xﬁﬂ =, roperty‘—:‘ &4,
Object 3l A det gto= A% ?)’/}. =, 17119 e
i3l ot By, A 5] HAdo] SRt ZHzte] SR
she] record’l A4 ETh

$lolA A3 RDF dHlo|EHE dloJEHo]x
NoSQL?¢! HBaseZ o]&3Ht}, HBase~ Ho=RoA A AE
27|utE FE3SEo] HolE o]&S ‘file’olg} dhglom A
RDF dHolEHE A%s5iH HBase«] counts E3
Table 33 #o] 50070¢] dlo|E7} BF Eoit A& g<13)
=3

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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) A3} Table 49} 55 %3l Hived TajoollA H& ga=
¢ 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)
Hive9} Tajool 22 74 ‘file’ Hlo]E-S o]-&&) 7Hasdh
A4 g 5] H2ES W
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Table 6. Example of Select Query

A e 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 ) .

(¢} 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)
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