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Abstract: There are many communication standards to control home appliances to reduce energy consump-
tion. Among them, ZigBee Smart Energy Profile 2.0 (SEP2.0) is one of the communication standards for
Home Energy Management System (HEMS). ZigBee SEP2.0 uses the recently adopted Efficient XML Inter-
change (EXTI) standard for serializing XML messages. However, some home appliances and embedded devices
do not have enough computing resource to handle complex XML-based data structure with high degree of
freedom. In this research, we implemented and evaluated a communication adapter for home appliances that
handles SEP2-style data structure.
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Fig. 1 Home network with ECHONET-ZigBee SEP2.0 net-

work adapter.
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Fig. 2 Example of EXI-use case.
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Fig. 3 Model of XML-Less EXI.
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Fig. 4 Example of XML-Less EXI-use case.
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Fig. 6 XML-Less EXI encoder generator.
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Fig. 8 XML-Less EXI decoder generator.
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<?xml version="1.0" encoding="UTF-8"7>
<devicecontrol>
<devicecategory>thermostat</devicecategory>
<scheduled>
<duration>3600</duration>
<start>1234567890</start>
</scheduled>
<setpoint>
<type>heater</type>
<value>20</value>
</setpoint>

</devicecontrol>

J

B devicecontrol SNV — b ¥ T LY, FOTFEFIC
devicecategory % scheduled, setpoint 7% 4. %3 device-
category (LK DM %, FH scheduled (£ F )L F —Hl
D FAGGRIRZ & kB 2, 235 setpoint I3 EE— F &
RERE TN, BIE#REO O DERE L LT, AWFET
13 5% scheduled O T start (FILAIFZ]) OfH & B
setpoint DT % value (FEIME) DED A ZZLSE 5
N

Bedrdtilo) 28 (R ELHS) &, EXTA bY — A5
TALT 2O E XML O (EHK) OB 2 8E
T LK T 7 A NVERIRT.

~

<?xml version="1.0"7>
<struct>
<name>devicecontrol</name>
<target>devicecontrol</target>
<entries>
<entry>
<key>start</key>
<type>unsigned int</type>
<convfunc>conv_uint32</convfunc>
<target>/scheduled/start/text ()</target>
</entry>
<entry>
<key>value</key>
<type>unsigned int</type>
<convfunc>conv_uint32</convfunc>
<target>/setpoint/value/text()</target>
</entry>

</entries>

</struct>

J

BF struct BERE T 7T ANDIV— ¥ 7B, struct
DT E % name (IRBPHE T 22 &M T 2 &K
LTS T 5. TEZ target & entries TREFEDO &0
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BRI LT EXI A LT 2 0% fRET 5. entries DT
ZH entry TIEEMARMICES (Bl 254) H51LT5
7OOBBEIRET S, INHDT 7 A VHh 5 XML-Less
EXI encoder # &9 5. FZHE L, fEK 2 /¥ device-
control.start & devicecontrol.value |2 % 5-z, REEHR5
DEXI A MY — 2 a#EEH LK EMEOHF T E IV
HMEZ LI TEXIAMN) =252 EKTE D,

XML-Less EXI decoder 33124675, XML Schema
LHET7 7 ANVEHET 5. XML Schema (& XML-Less
EXI encoder &L [{]—DbDTH 5. D FIIRTiERI7 74
Vb, FFeitd 5720 0B SE LT 5720 DRI
Do T 5 AL XML-Less EXI encoder D#%E7 7 1 )V
LABETH 5.

~

<?xml version="1.0"7>
<struct>
<name>target_data</name>
<target>/devicecontrol</target>
<entries>
<entry>
<key>start</key>
<type>unsigned int</type>
<convfunc>read_uint</convfunc>
<target>/scheduled/start/text ()</target>
</entry>
<entry>
<key>value</key>
<type>unsigned int</type>
<convfunc>read_uint</convfunc>
<target>/setpoint/value/text()</target>
</entry>

</entries>

</struct>

)
NS0T 74 )H 5, XML Schema (269 EXI A
MY — 2 %453 % XML-Less EXI decoder %A% $ 4.
EXI 2 ) — 425351200, 2=V Ny 7 BER
H L T start & value DEZHETE 5. HZ%EEIE, Th
LOWEAEHANHT AT 7 r—2a Yl oihrxidh s
NEEXIMIED T O T L FEETHIENTES.

6. &

ARFEMCTHEM L7 ECHONET @ X v & — U 4 X &
EXIA M) —2D% A4 X, XML A vt—Y D% %K 9
IZ7R$. XML B & O EXI OfflE ZigBee SEP2.0 7~ ~ F
L ARV ADFIERDNE % 7”7 devicecontrol DK X
S%IRT. ZigBee SEP2.0 Tldfn A Otk E AR 5 72
%, ECHONET @ X v t— Y9 4 ZIZEAM 7 4 4 12 H 24
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105D 1UTFTHY, ECHONET DX vt — I 1 X2
it {, ECHONET-ZigBee SEP2.0 @57 ¥ 7 ¥ I2BW\T
EXIZHWAZ LIIFMTHALLEZLNS,
XML-Less EXI #1128 WT, EEOEH SO0V
CTFHGi9 4. XML-Less EXI encoder generator 3 & U de-
coder generator T, WELFEF 7 7 A WV HET 57207
C XML-Less EXI encoder 3 & U8 decoder @ API 2SHHE)
AEREN, REORKMIEMHEING. BBEEsT 7)) r—
3 »C XML-Less EXI encoder % H\» 2354, & H5
DOEXT A M) =% MI$T5 API &, x5 272712,
%W%QGEMZFU—A%ﬁﬁ?éAH%ﬁﬁ?éﬁ
JThah, SHIZEXIIIBIF AR ZEMETICFAFTE
5. BEENT 7 r—3 3 T XML-Less EXT decoder
RV AYE, B S WS 2 B% % E 3n
WEEXTI A N =A% 9 5 APL 2T 27215 TH 5.
ZOEHIZ, BUAARITHIB LZEETH ) Bh s, F0%E
WRRGTHDHIENNVR D,
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Fig. 9 Size of ECHONET message, EXI stream and XML doc-

ument.
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A4 X% 10 (a) 12, XML-Less EXIdecoder D347 7 7 4
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F =7V — A% XML Schema [ZHBAT TH - 727280
ZHELLTCEHRTEERENXMLOA =T vV =2
expat2.0.1[7] & fiv:7z XML @t 71 77 L O FELT7 7
AN A X% 10 (c) 127" F. XML-Less EXI encoder (&
devicecontrol ® EXI A b — 22 B35 707 F A,
XML-Less EXI decoder (X EXI A 1) — 475 devicecon-
trol @ start & value DfHEZHL Y 37107 F 2, XML fi#
#rid devicecontrol ® XML 7 — % 75 start & value D
YT TE I ATHL. W10 DfEFENENDO T
079 L% > 7 Tary_"AVLEEEDH A XTH
5. XML o4 1213, 7075 L0FET7 74

DIEMIZT A 77 Y libexpat.so.l DV A ANEGEENL.

10 *5, XML f##T IR, XML-Less EXI decoder
DFEATT7ANEAXEE55D1UTFTHY, EXTI A b
V- AR EERET 513 T N7 MR EENTES
ZEDGIB. 2D LML, ECHONET-ZigBee SEP2.0
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