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The Design and Implementation of a Smart Outlet
for Policy-based Power Management

Abstract: The design and implementation of a smart outlet for policy-based power management is de-
scribed, which aims to reduce user’s handwork required for power-saving activities and to realize efficient
power control. The smart outlet has been designed to have an accurate power-sensing function, to have
enough computational resources to execute various policy-based power management, and to be used safely
in a real-life situation. As applications of policy-based power management, the authors have implemented
and evaluated a software-based circuit breaker, and a function of reducing overlaps of inrush current caused
by multiple appliances. The authors also have deployed the smart outlet in a real-life situation, and have im-
plemented a function of reducing stand-by power and have realized automated control of appliances utilizing
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environmental sensor information.
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<root>

<info><kind>command_relay</kind>
<time>20101119130000</time></info>
<data><socket1><state>1</state></socket1></data></root>

B4 7797 —>avEo7rar A EEE

3.2 YI7bhozx7

IR - HIEEES TO Y 7 MBI O W TR S, CT

WKEOBEEY ry P EDRE ﬁﬁ&Ammvw%Eﬁ
%z, H 7 v 7R 20kHz, S RAE 12bit T A/D %

L, ZOffHEEICEBRERNE, BHEERHE, Wﬁ@ﬁm
ZoNCHAEEBBNEZFR TS, 77— a3 VHERN
DE N VIA VY 72— T 0RR (Bh) »S5DF—
FERICIEU T, RS NCHEIC LV BAEF—% (B
vifE, dEHAE, BN, BEREE)) & 50 3V BT
B33, £/, BB IA v I 72—270LAD5D

VL—HIfx vy =L %2ZEL, VL —HEEAFIEES%
95,

ROTT7 75—y a v EOY 7 b7 2712w T
W%, OS & L THIAAMIT Debian Linux 2581{E$ 5.,
zo k7T, BB HRVYYA VI 7 2—ATBX A, #E
7747V F7atA, Web ¥ —sV/CGl O 3DODFH
BY 7 2 ThEET S, Z09b, Ehery Ay
7r—A7URALMWEI 74TV Tk A, o5
BHA VY 72—A7 0L AL Web ¥ —23/CGI I, Z1L
FNLAIERL 72N LT F A MR=Z2DEERLT.

BF, 202Ny 77270 ET—% 7 1 —
< v FEIBRS,

3.2.1 EAtVYrv47z—RA70€R

FHHD - FIBEN & >V P ViEE (UART) %479, 50
V) PORERE TERI - FIEIE D Sk ST BEHIIF—4 %
ZEL, BlRT2F—F 71—~y MCEHL, 4iftE
NATEBRLCEEZ 947V F 7R ANERET 3.
F7, Web ¥ —3/CGI D 5% 6N TL 2HIflIX v £ —
Z XML @t L, Vv —Icihd 2 filHiararic 2548 L Cahl -
HHEN I EE T 5.

3.2.2 BEIVZFI7TOER

BHR VA VY 72— A0 oRELLEBENHNFT—%
% 0.5 BTN EEET S, @E7m an
WA TCP/IP V7 v FEfEZ VT w5
3.2.3 Web ¥ —/{/CGI

NS (R —F 74 v —1"—, il 22—}
Sy 7RE) oAy - ERET S, ZIELE
IR v =%, AU E AL 72N L CEIE A



BRLEZSARERS
IPSJ SIG Technical Report

VI Tz —ATBEANERES

3.3 F—=HT7x—<vh

VL —HilflorzoD Ay =k, BHFHNT — 5 @57
DEDDAY =D =<y FMEIXML 74 77%bD
REFRLL, I, FERNZAGY JoEn (BREE 315
e &) Wl AR L, AR & > TonEitkn Ex
BEMLTw3
3.3.1 YL—#lXyvE—Y

VL —%HlHT 23 7%DD X v — command_socket D
BlzRnd, Faloplcix, Vv—1%4y, YL—2%%
7 Hlid 5.

<root>
<info>
<kind>command_socket</kind>
</info>
<data>
<socket1><state>0N</state></socketl1>
<socket3><state>0FF</state></socket3>
</data>
</root>
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<root>
<info>
<kind>notice_wattmeter</kind>
<time>20120909104854039</time>
</info>
<data>
<socket1><wh>20954</wh><volt>102.070</volt>
<current>1.551</current><watt>84.6</watt
><state>0N</state></socket1>
<socket2><wh>2536</wh><volt>102.085</volt><
current>0.013</current><watt>4.1</watt><
state>0N</state></socket2>
<socket3><wh>2499</wh><volt>102.073</volt><
current>0.242</current><watt>14.2</watt>
<state>0N</state></socket3>
<socket4><wh>1219</wh><volt>102.080</volt><
current>0.081</current><watt>5.1</watt><
state>0N</state></socket4d>
</data>
</root>
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