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Abstract: Remote services such as demand response and visualization of electric power consumption are
expanding to achieve saving energy and reducing management costs of building devices. In those services,
service providers build systems to connect building devices and servers through gateways. In order to operate
the system, we should develop human resources who have skills about setting up equipment. In this study,
we implemented an operation support system of the gateway in remote services for buildings.
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Fig. 1 Overview of remote service for building device.
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Fig. 2 Functions of gateway.

© 2015 Information Processing Society of Japan

F=F R ETLBETH L., Y- NI A RETT—F
Ak T A Ay FELT, K= b ABEORTIZE
BOTFTINA ADEEBENT VLA, =" F N1 A
X LTLIBT2PETADTIERL, =T o A2
HWLTH =N THZET, AMEERBETELZ N
IRENTWA, RIZ, 70 b a)VEREEEE 13, —NE
TNWNARE TR T S 70 NIV ELRLEGEIZ, 57—
VA EEN T N VEMEICERT A LT, =N
ETNA AT REIC T HAEETH B, CIVRIRE RIS
BLThH, ENVICHESNTVLTXTOMKRDS, =N
D7~ IS L TV B DI TlE R, $_XToOMKS
I —nNEo7a b aniiinT A8 54T T L IdEEL
Wiz, TH b IVERRERE AR L5 — by o A 2E
AU N ANEERTHI LT, TN TE
5. ZLTC, TN ZA0@BEE 0L ERRE L, £
DT NA A" \Vo B WITEAT HBEOMMZETEE 7 — b
o A BEE L N LT ) 2 CHBIMICETT
LIXFETH 5.

AFTIE, RO 3 >OHERRICMA T, EH SR Z
DT 5. EEY— AT RERIRME Lkt 57201213,
PErh e HEEREHER:, WEICELE T, HADEMH*ZE L
UL S, EVT R - AR Y AT 4 %
Blickse, 9, - RAORMITETL- T, EViZr—
MYy o ABEEEREL, = Yo A EE S - \HHEE
TLIOOREVEERITOLRIINER S W, 72, 2 v
I =7 OFEEFIC LYV — N LRI OB E
U723, BIbCIEH A fMERE L CH — NN S L 7220 )
WL 5%\,

L2 L, ELVERHEHROSEICB VT, CIVEHOHR
ff, WFEHEYT LD Vo T IIEBMRER T ML LT
WABBEDE L, T LD ICT HAffIcH@E L TwWa by T
3w, 20720, EREY— VYA RLEWNICIRMtET 720
WCHERT L7 — by o EEOERERIZ, TV =2TIC
LoTHaMERL. M2M/IoT #{EH LT, $50 L
AT — N TV DIZE, Ty ToARE
KK L T ZEDPRETH L. v V=T OB KR
FTHIZOINFEEZRG LT EDRETH S,

24 VATLOEH

RETTIE, AIEICR_7z, mRY — YA 2 @I ieft
FTLZEEHMEL, Y= by oA REEOEREGEZE
BT B720DY AT 2EME (F3) #ibx5,

9, MEfIChzo TComRSEMHL LT, AT, =
INVE—DRZBAR T FLAR ZAD L) ¥ —
C2ERMT LI LEZHMELTVES., IRHLDOH—E X
IZBWTIE, EIMEOERICHEDS VLT, EILERMBDEHR
NERLEVERMOHE 2 LEORH TETT L2 LENDH
b, L7zhoT, MBOFEHRIILIHITHY, @ED)

11



IBIRIBFLHRTEE 1> V1—7 - TN X& Y X574 Vol.5 No.5 9-18 (Dec. 2015)

Request 3: Server Side Security.

Server

Network

Notification

Gateway
Remote
Setting for | Request 2: Completion time.
Gateway
Request 1: Simplification method.
Engineer

3 YvAFTLDEM

Fig. 3 Requirements of system.

ML, £y 726 I d 5 8RKE2%ET LA (0F
D, B PSENIHTER=) YY) ZEETSL. F
7z, vy o@mE7Ta havicid, ELAwWSTwD
HTTP & TCP/IP #FIl¥%. HITP B L U2 DJRET
OhaNVIFELERED 7O N aVIZbIRI SN TSI
A, M2M/IoT 283570 bal e LTHFHINT
WE7eH, MEHRIIZC DV AT LR UET 5.
2.4.1 Eff1

VAT LAOEMD 1 OBIE, F— by o f EEREEO
F=NE OBEREERLEHHILTE LI ETHL. AR
WKBWTHiSILEE, 7= b o EEREREOY—NE
DBEHEVEEDVEER WIS 5 2 L2 BT 5. B
BRI OB — C AR T L7012, -t
3@ L v S MORE L O E HNT 572D DFE
ELRITNE RS R, 72821, £ 7 10RkE Lo E
M= T A EEBICR=) YL BWERT 720
Wi, B A HEEP TSN A EEDOIP T FL A%
HLTBLENH L. BEFHEFEOLY VT —7 2FIH
TALYE, Y= b AEBOIP 7 FL AL, ERT
THDEEVHEEE o TWA I ED LW, D720, i
Y —ECADNL EIFEITH) Ty V=71, EVTr— b
TIAREEDIP T FUAZMERL Ty ¥ EEIREL,
FOBIT =Py A EBE LY Y EBOBENIERIC
TRBZEEMRTL-DIHERBZ4T) . FiLofEE
X, CLEBHRe BRI Fa— T DML BEOEE
CMATAT ) BENH Y, TV =TIk - CTIIHMIEE
BT EHE 2o TS, FRIZ, ICT HAlIHE LT
HBWILY Yo TICE s TIFEEARE N, 22T, #— b
Vo A REBENE LY VB EOERT AT L0
A7) A v NI = O EE¥E, BHltT 5 2 L EM
L b,

© 2015 Information Processing Society of Japan

2.4.2 B2

2 OHOEME, BEPICHEAE LAY T — 7 OFEE
Hh OB — AT 222 ThHb, EILA
FER— A2 ZENICHRMT 272012, +v T —
7 OFEEFIZLD vy EE L COVEER O ICRHEDS
EUAE, B CTHEMREMREL T ¥ AN L %
FE e s wn, 28218, F— oo A 3EICH ) KT
BNAIP 7 FLAREEIND L, L yE@ENL B
F= N o AREWOBENIA LTI NLTZTI—L R
D, y—CRA2RWCELLL LS. BEZIT—EMHET 5
L, UV THERBEOC VAL, A= Yoo [ R
DIP T RLAZMERL T, MELy 7NCEZREL, 7—
b A &Y — NOBEPIER TR 5 2L 2 EER
BRICXDRERET A, LA L, oYV T7hHMZMT 5
72T — BB 2 T 5720, =Y A LX) &R
TERWVWIREEDYH D, TANVF—DRZB1LTIE, 3045
M CHHENRZERT LI DR —HNTH L. T,
T FL ARV 2, BHEHDNS OFEKEIZIER 5
78, FRII B AL T YOV R & IS 2 T RETEAS B
BEENTWAS, Lo T, v T —7 OREZEEIL
FH—EZAOBERFEL D SF IR TET LTV LEH
BdHb., RETEL)ECHBETORELEICH LTS
HE B0, 15UNICEA Y MU =7 O ELEED
TTTAHILE—EORMOERLTA.

2.4.3 Ef3
3OHDOEML, Er s BEEOEF Y T4 2 HERT LS
ETHD. HFE, TAN—LESENT L L L1, ZOF
BOEEALTWDE ZEPHESINTWS,. M2M/IoT I3
Uit by v REEZ Ay b T =2 TR D, ¥ —
INEEEYE, eatE, TRtV kOB HREF Y
TACEETREFHLWMET 2LENH L. L ¥ 12T,
LR BEMRDIERE EH L TV AH720, =Dt
FaUTAEMET A EIEELEE 5L, RIS, 4
2o Ok E Z T AT =N onTiE, EF a2
T4 EEEBTLLEND L.

AT, FRROBEGEZHET IR Y AT A% RE
5.

2.5 REAX

HIEi Cili_72 3 DOEM 2R T 572012, ARTIHE,
SR — N AL, A - NSy A
EECHEWLALEEZAVEALE Y AT 40 2RE
T 5.

RFENTADOV AT LR EE 4 1TRT. 2570
SAFLATIE, U FIC3ODEBEEET L. [UEHIH
2947 >~k (Collection and Control Device) X, 7 —
Py o AEICERTEEL, EVERMOT—7 ZINEL
720, CEHEGE L) T AR RETS T4 T

12



IBIRIBFLHRTEE 1> V1—7 - TN X& Y X574 Vol.5 No.5 9-18 (Dec. 2015)

Center

e —
DB

-

Key Management
Server
]
Collection and Control Operation Support
Device Server

Building
| Workstation |
I

| Gateway |
I

4 REHFRO Y AT LRI
Fig. 4 Overview of the proposed system.
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Fig. 6 Sequence of initial setting.
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Fig. 7 Comparison of process for setting the gateway.
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Table 1 Measurements of processing time on notice sequense.

(1)-(3) [s]  (4)=(6) [s] Total [s
1st time 0.076 0.205 0.281
2nd time 0.072 0.164 0.236
3rd time 0.070 0.240 0.310
average 0.073 0.203 0.276
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Table 2 Measurements of processing time on key management
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average 0.069
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