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Abstract In the fourth industrial revolution, customization is becoming a conversation topic in various domains.
Industry 4.0 applies cyber-physical systems (CPS), the Internet of Things (IoT), and cloud computing to manufacturing
businesses. One of the main phrases in Industry 4.0 is mass customization. Optimized products or services are
developed and provided through customization. Therefore, the competitiveness of a product can be enhanced, and
satisfaction is improved. In particular, as IoT technology spreads, customization is an essential aspect of smooth
service connections between various devices or things. Customized services in mobile applications are assembled and
operate in various mobile devices in the mobile environment. Therefore, this paper proposes a method for improving
customized cloud server-based mobile architectures, processes, and metrics, and for measuring the performance
improvement of the customized architectures operating in various mobile devices based on the Android or IOS
platforms. We reduce the total time required for customization in half as a result of applying the proposed customized
architectures, processes, and metrics in various devices.

Keywords : Customization, Cloud Server, Customization Architecture, Forth Industrial Revolution, Mobile Application
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Fig. 2. Existing Customization Architecture in Mobile Service
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Fig. 3. Existing Customization Process in Mobile Service
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7k NT(Notification Time)
RT(Request Time)
F: DT(Download Time)
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ExistingCustomization

Conﬂg_uration Notif_ication Request Dov._'nload Custor_’nization n Performance
Time Time Time Time Time (# Device)
10 10 1 1 20 1 28
10 10 13 1 20 10 186
10 10 16. 1 20 100 1548
10 10 21.97| 1 20 1,000 20,404
10 10 28.561 1 20 10,000 217,132
10 10 371253 1 20 100,000 2,342 566
10 10 482680 1 200 1,000,000 23,853,628

Fig. 6. Experiment Results in Existing Customization Architecture
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Configuration Sharing Push Customization n perf
Time Time Time Time (# Device) erformance
14 1 1 24 1 34
14 1 1 24 10 160
14 1 1 24 100 1,420
i 1q 1 2 1,000 14,020
14 1q 1 2 10,000 140,020
14 1q 1 2q 100,000 1,400,020
14 1 1 2q 1,000,000 14,000,020
Fig. 7. Experiment Results in This Customization Architecture
S00000m0 w3 22 7 EdES 95 ¢ ik A, o9 o
25000000 G ko] aEel BHEAE ek AA] Aujat A
20000000 Pul= Al shEAlEE H7] wiell Asol AshEA|
15,000,000 =t %’XH, A2 839 wulel tujo| A7) 27} 5
T o dsurehe 2R A 48 Aur vedshy
57] uhe] ekl ol REAS Aol JFS v
A et ¥ QTR B mEE AT Avks e gol
# Device
1 10 100 1000 10000 100000 1,000,000 E 7] ]?1_9/] EH]—OE] OH%E] 7‘“ O] }‘\i% EH}g'gi Z;}%—?S‘]—%{X]
T dosst T2 EFFolE A8 5 7] wiel oY
Fig. 8. Compare Experiment Results Theke Buted SHE g d 4 e JNEE ukEAl
2 wgrolet & % gtk
- . ) . - SFS o = 7o i =3 Ego = o
¥ A3} Fig, 6, Fig. 7, Fig. 8olX9} o] 44 A5 FT AFEE Aok s 4 WEYS & o IF
5 = =R 22 o) ZLES 15
& 10%holstel Hutol oMt 8 Aol molx) g 11 AEOE AW T I AeS T s
A 1097} ol 7h 7)1 Pxe) Adun B gz A s N B A defafe] wkgshs Aot
o] AAA ds ol He Teted = vk
References
5. 42 ol s HInN
== = e L:r'- |. l [1] Jung Tae Kim, "Analyses of Requirement of Security
based on Gateway Architecture for Secure Internet of
B AGE B3 7]E9 wEAF FeF TEA2 Things," Asia-pacific Journal of Multimedia Services
= ~ Convergent with Art, Humanities, and Sociology, Vol.6,
A oPERE A Aste] EAKME FEeE AHE No.3, pp. 461-470, Mar. 2016.

7Igto . F grEAls ot TE AL MATe R

212

DOI: http://dx.doi.org/10.14257/AJMAHS.2016.03.02




wokel o) AL I

FA2EfutolAo] A Hek

(2]

(3]

(4]

(3]

(6]

(7

(8]
(9]
[10]

(11]

[12]

[13]

[14]

[15]

[16]

Namje Park, "Smart Centralized Remote Security
Service Provisioning Framework for Open ICT
Environment," Asia-pacific Journal of Multimedia
Services Convergent with Art, Humanities, and
Sociology, Vol.6, No.2, pp. 81-88, Feb. 2016.

DOIL: http://dx.doi.org/10.14257/AJMAHS.2016.46

Kee-Hyun Park, Jong-Hwi Lee, Min-Woo Woo,

Joon-Suu Park, "Development of an IoT System Based
on the oneM2M Communication Protocol," Asia-pacific
Journal of Multimedia Services Convergent with Art,
Humanities, and Sociology, Vol.6, No.3, pp. 41-49,
Mar. 2016.

DOI: http://dx.doi.org/10.14257/AJMAHS.2016.03.14

"Gi-Hong Ki, "What is the appropriate Policy Direction
to develop Internet of Things?," Asia-pacific Journal of
Multimedia Services Convergent with Art, Humanities,
and Sociology, Vol.6, No.2, pp. 89-100, Feb. 2016.
DOI: http://dx.doi.org/10.14257/AJMAHS.2016.48

Woo-Chul jung, Sueng-Soo Lee, Joon-Hoon Park,
"Design of optimal snowmelting system with snowfall
image processing based on the IoT technology,"
Asia-pacific Journal of Multimedia Services Convergent
with Art, Humanities, and Sociology, Vol.5, No.6,
pp.-521-530, Dec. 2015.

DOL: http://dx.doi.org/10.14257/AJMAHS.2015.12.38

0.G. Min, H. Y. Kim, G. H. Nam, Trends in
Technology of Cloud Computing, KINX, vol. 24, no. 4,
pp. 1-13, Aug. 2009.

Chul Jin Kim, Eun Sook Cho, "A Variability Design and
Customization Technique for Improving Generality",
Journal of Korea Multimedia Society, vol. 9, no. 8, pp.
1076-1085, Aug. 2006.

Google Android [Online]. http://www.android.com

Apple ios-7, http://www.apple.com

Lee G. C., "Mobile Cloud concepts and technology
trends", Telecommunications Technology Association,
pp. 54-56, 2012.

Woo J. J., "Mobile Cloud Trends and Prospects", Korea
information processing society review vol. 17, no. 3, pp.
107-115, 2010.

Jeffrey S. Poulin, "Measuring Software Reusability,"
Proceeding of the Third International Conference on
Software Reuse, Rio de Janeiro, Brazil, vol. 1, no. 4, pp.
1-5, Nov. 1994.

ISO/IEC, FCD 9126-1.2 Information Technology
Software product quality-Part 1:Quality model, 1998.

ISO/IEC JTC1/SC7 N2419 "DTR 9126-2: Software
Engineering - Product Quality Part 2 - External
Metrics", 2001.

J. B. Jung, "Mobile Cloud Market Trends and Preview",
Korea information processing society review, vol. 18,
no. 5, pp. 4-9, 2011.

Yun S. H., Kim G. T., “Cloud Service Type and Mobile
Cloud Service Case”, Korea information processing
society review, vol. 18, no. 5, pp. 88-94, 2011.

213

<qhRop>

Software Engineering, Embedded Software, Mobile Computing

Z=(Eun-Sook Cho)

("3l

©1993d 29 : Foistu s
AgtT} Z:4(e18h

°1996\d 29 : FAUEgw g
AFE s (FEAAD

©20001d 2¢ : FAUEgw g
Asre gt (Eghatab
2000 9¢ ~ 2005\ 24 :

IR

!lr‘%ﬁ "

|

o

©20099d 39 ~ @A :

<e ok

X|(Chul-Jin Kim)

0199613 2¢ : A7dstal AAAAE

ghal(3tAh

019981 29 : FAUIE N HAFHT
(A

0200451 2€ : AN AFHT
SRSk}

0200451 3¥ ~ 20099 24€ :
A AT

sk AFEA W P

24

Software Engineering, Embedded Software, Mobile Computing




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


