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A Study for Construction of Cloud Environment

Abstract: Recently, by the growth of information and communication technology, processing with large
amounts of data is deployed on research and business field. This means increase in the number of required
devices and data traffic for the data processing, moreover, this means increase in the energy consumption of
required devices and data traffic for the data processing. On the other hand, for the purpose of convenience
or cost savings, to make use of cloud services for data processing has been increased. In this work, we
consider the construction of a cloud environment using solar power generation that is one of the recyclable
energy. And, we consider the construction of system for providing energy efficiently to the cloud service. We
consider the advantages of energy efficiency and processing efficiency for low-power consumption CPU from
conventional high-performance CPU in the cloud environment.
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Fig. 1 The hardware configuration of system.
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Fig. 2 System overview of supersaturated cloud.
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01 000000

Table 1 Specification of computing device.

Mother board | Intel BOX D525MW
CPU Intel Atom D525
Samsung DDR3 4GB
ADATA SSD 40GB
Power supply | Mini-Box PicoPSU-90
OS Ubuntu linux 10.10

Memory
Storage

02 00000O0DOo
Table 2 Specification of deep-cycle battery.

Catalog Number
Cold Cranking

AC Delco Voyger M31MF

Amperes (CCA) 625
Reserve Capacity (RC) | 180
Rated voltage [V] 12
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Table 3 Specification of solar panel.
Manufacturer HAIGE
Maximum output power [W] 100
Rated Voltage [V] 17.28
Rated Current [A] 5.62
Maximum System Voltage [V] 715
Open voltage [V] 21.6
Short-circuit current rating [A] | 6.35
Volt [V]
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12 -
11 4
10 -
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8 T T T T T T 1
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Fig. 3 Battery voltage transition in the experiment.
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Fig. 4 Electricity current transition in the experiment.
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Fig. 5 Power generation amounts of solar panel (Sunny day
and Cloudy day).
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Fig. 6 System overview of low power cloud.
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performance cloud.

Table 4 Performance comparison of low power cloud and high

NC of high
NC of low performance
power cloud cloud instance
# cores 2 8 1
Memory [GB] | 4 96 0.5
Storage [GB] | 250 1000 6
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high performance cloud.

Table 5 Processing time comparison of low power cloud and

# instance

Low power
cloud [sec]

high performance
cloud [sec]

1
2
4
8
16

116.7251637
122.0862973
249.6645268
505.2752909
1026.865307

31.6384334

31.91059477
31.77115719
32.08360906
61.12105398
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Table 6 Power consumption comparison of low power cloud

and high performance cloud.

Low power | high performance
# instance | cloud [W] cloud [W]
1 17 198
2 19 210
4 19 233
8 19 262
16 19 261

d000O0O0O0oO0O0O0O0O0O0OO0OO0OO0O0OOOOOOOO
dd0d00000O0O0O0U0O00O0o0oUOUOoUoUoooooo
0000000000000 0D 400000000NC
0 OSO Ubuntu Server 1040 000000000000
0000000000000 UO0UUUUooooo
Jd0oooooooooooooooooooo

44 0O0O0OOO0ODOCOOOOCOODOOOOO
coobooooobooooooooboOoooooa
ooboosbobooobooooooooobcenoOoOon
Os50000e60000000C0000DOCOO0100
uoboooooooocoobooooooooobooOooo
116400000000000C0O00C00O0O0O0O0COOOO
oooooooooOogosesuoonooooooooon
uobooooooooooboocoooooooboooo
uooobOoocoooblleoboooboOoOoooboon
oobooobOocooooooo B3 boooooooo
oobooooooooooboocoooooooboooo
lesooboooooooobooobocoooobOoooOon
ooooocooooocsbobooooboocoooobooboooo



gogoooooood
IPSJ SIG Technical Report

ooooooooboooo 2000000000000
cooooooooooooboooooooooobooooo
cooooooooooboooo

5. OO0

goooooooooooobooooboboooooooo
ooooooooooooobooooooooobooooo
ooooooooooooboobOoobobogoooooo
oooooooobooooooooobobooobooooo
ooooooooooooobooooooooobooooo
ooooooooooooobooooooooobooooo
oooooooobooooooooobobooobooooo
oooboooooooooboooooooobooooo
Ooo0oooooooooooooooooooo CpU
ooobooooooooobooooobooboooobooooo
oooooooooooooooooooooooooo
oo000000ooooo00o0ogooooo cpunoOO
0o000000oooooo0o0o0oooooooo cpUuO
00000000000 AmazonEC2/S3 0000000
oooooOoOoOoOoOoOOOOOOODODOOOUuUECOOO
oooooooooooooooooooooooooo
cooobooooooooobooooooboOooooooo
ooboboboooooooooboooooooooooooo
coboboooooooooooooooboooooooo
cooobooooooooobooooooooobooooo
coboobooooooooboooooooOooooooo
cobobooooooboooooooooboboOooooooo
cooobooooooooooooooboooooooo
cobooboooooooobooooooooooooo
oooooedbonOOOOOOOOOOODOOO 10000
coooooooooooboooooooooooooo
oo1odbooobonolleoobooooooonoon
cobobobodooooooooooooooOooobooooo
cobooboooooocooboooooooOooobooooo
coooboooooobocoooooooooOooooooo
0o000000oooo0o00o0ooooo cpuoOO
cooooooooooboocooboocOooboooo

oooo

[1]  P.Mell, T. Grance: ”The NIST Definition of Cloud Com-

puting” ,NIST Special Publication 800-145(draft), (2011)

[2]  Shinichiro Kibe, Minoru Uehara: "Proposal for a Cloud-

based 0 Educational Environment”, In Proc. of 3rd

International Workshop on Information Technology for

Innovative Services(ITIS2011) in conjunction with the

14th International Conference on Network-Based In-

formation Systems(NBiS2011), pp.523-528, (2011.9.7-
9,Tirana,Albania)

[3]  Shinchiro Kibe, Minoru Uehara, Motoi Yamagiwa:

“ Evaluation of Bottlenecks in an Educational Cloud En-

© 2012 Information Processing Society of Japan

Vol.2012-DPS-153 No.7
2012/11/15

vironment" , In Proc. of the 13th International Sympo-
sium on Multimedia Network Systems and Applications
(MNSA2011) in conjunction with the 3rd IEEE Interna-
tional Conference on Intelligent Networking and Collab-
orative Systems (INCo0S2011), pp.520-525, (2011.11.30-
12.2, Fukuoka, Japan)

[4]  Shinichiro Kibe, Motoi Yamagiwa, Minoru Uechara:
“ Proposal for Improving Throughput in Supersaturated
Cloud” |, In Proc. of 4th International Workshop on In-
formation Technology for Innovative Services(ITIS-2012-
03) in conjunction with 2012 26th IEEE International
Conference on Advanced Information Networking and
Applications (AINA2012), pp.981-986, (Fukuoka, Japan,
2012.3.26-29)

[p) OUOOOO0O,0000,0000:7000000000O0
00 DaaSODO0O”, 0000, pp.1-6 (2012.4.10)

[6] oooo,o000o00,0000,0000: 7000
00000000 DEVaaSOOO”, 0000, pp.1-6
(2012.4.10)

[l OOOOOUOOOO
http://itpro.nikkeibp.co.jp/article/ COLUMN
/20120706/407691/

[8] T.Kikuchi, M.Satake, K.Takagi, N.Fukao, T.Fukuda,
Y.Miwa," Complete understanding of Green I'T” | Nikkei
Business Publications, Inc., 2008 (In Japanese).

9] RITEA  (Refurbished(Reuse) &  Recycle In-
formation  Technology = Equipment  Association)
http://www.ritea.or.jp/

[10] K.Fujii, M.Yamagiwa, M.Uehara, “ A Proposal for Old
Model PC Grid Powerd by Solar Cell” , Forum on Infor-
mation Technology, 2010. (in Japanese)

[11] K.Fujii, M.Yamagiwa, M.Uehara, “ Solar Powered Grid
Based on Reused PCs” , The 73rd National Convention
of IPSJ, 2011. (In Japanese)

[12] K.Fujii, M.Yamagiwa, M.Uehara, * A Study on Con-
tinuous Operation of the Grid Powered by Solar
Power” , The third Technical committee on Re-
newable Integrated System, IEICE, (In Japanese)
http://www.am.ics.keio.ac.jp/reconf/ris/, 2011.

[13] K.Fujii, M.Yamagiwa, M.Uehara, “ Proposal for Solar
Powered Grid Based on Reused PCs” , 25th Interna-
tional Conference on Advanced Information Networking
and Applications, 2011.



