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Development and Evaluation of
Task Driven Device Orchestration System
for User Task Support

KAZUMASA USHIKIT TADANOBU TSUNODA
YOSHIAKI KAWAKATSU" NAOKI HASEGAWA'
NOBUTSUGU FUJINO'

In this paper, we propose task driven device orchestration system which enables user
task support by carrying out pre-defined user tasks by orchestrating user terminal and its
surrounding devices. Before starting a task, user terminal searches devices which are
required for task execution and the task is started when they are discovered. Each task
has its own priority, and the proposed system support users’ task selection and
resumption by controlling user tasks based on their priorities. We developed prototype
system for supporting electronics retail store staff as an example, and evaluated its
usability. We confirmed that it was practicable since the task control under a heavy load
condition and the device orchestration were smoothly executed.

Vol.2011-DPS-147 No.21
Vol.2011-MBL-58 No.21
2011/6/3

1. LIS

VAR, HEHmRICHEHISNZE PR LICL > T, 2—FOMERIFEE & Vo 72k
W (ar7xAbL) OWERAREICR>TETWD. ZHICHEY, RS2 —Y
DORBUTIE U T —F OITEC/EE (X A7) 2 XEBT 5 HMICB+ 2 F7EBI 3 03T
bhTns.

e lE s 72 & OER OB TIX, ERMNRNBTDOIEEEITO DD, TOHOWRNIC
JEUT, AT NEEEEZWMICERRN - T3 46ER’H 5. flziX, Tkl ickh
X, FBEOFHEMIL, EEROBEEZFFICZTRLR2NL, BIVIAHEENRKEELE
BAICBOWT, (FEEOEEEEL2EZE 25>, MOENZEMOP CLEOEBICHIGT D
ZEMRKDOENTND., LLAENRDG, 2—FIIEEDOEI D AR I X - THRIN
BT oL, TORWTEINLL TUT) RXEEOBREZBR 720, FHVIARIEEIZE
STHE L7EEREZ LENTZDT5Z 0807 .,

T, EEIBEEITOCHE-> L, 2—FRELEORES CHEEOHIFICR LA
VINBIDER R 2T 5 2 LR E R D0, MR OERERRE I OHIREZ 1T 5 Z &
o, BRRBIEER T TERITNE R LR,

KT, B2 —VOgFTE Wol-a v T A MR EZBND Z & ZRIRICLT,
ExoNlcary 7 XA NTERNICEITIREFI A 2ERL, LERBELDOKES &
WHEL RN D X R DFEITEFET D Z A7 oSS 27 LA 1RET 5. F
72, BlE LTHEBERBEDEBOEEXEAFBE LA T LR EL, ARIEV R
TAO—F U T 2T D EEFMZ T o T RIS OWVTRT.

DIF, 23 CRENZE L AFEDOR L, 3ETITIRET D X A 7 ERE) s i o %
FADEZFEARBRIELEY AT AIONWTIHRRS, 4B CHEV AT LD —
U T Al A T o TR R, KRS AT AR EANTH D Z LAk, 5ET
FLOEITH.

2. BEME

T XA MG Ula—VOITE R BICET 2058132 <, Bl 21E, XCiHk2) i,
2—YFOITHEE (X RV) 2V —CROESGELLELX, =2—VFORETIZH LY —
ERAEECHHAEGDED Z LT, TOHTETARERY A7 ZHREL, 2—FN0
DImNWH R EEITARERY —EANTEDL I LOX Yy v 72 MO D HITZREL T
Wo.

SCHR3) 1, EBEORBEICBITAEBXEAZEME LT, A¥ v 7IZBluetoothi@fs =
=y NEF-E, A Y v 7 OMESCTFREOFEARIOER, BLOr A2z

T (k) LB IE AT
Fujitsu Laboratories Ltd.

(© 2011 Information Processing Society of Japan



IPSJ SIG Technical Report

FRA Yy —URISHEEFICLVa TR R NOEAEERSGITL, ABRFIR~DIHE
7otz FRBIC LTV 5.

SCHkA) TIX, BHEMOEBLEABANE LT, FEESO BT, EEBEREO
MR AT 24T 9 722, Bk, B, MK v b iZBluetoothi@EHERE %2 5D MK
EtrtBLOgE=y b, BEMICESETOIRMME Lol 2T T T -
LUV ERAWSEZ & T, BHEMOMMNODIRIZET A2 L2 THA.

XHRE) 1L, 2=V OFEEFETTHEDICETTREX R =TIV EBEENICE
HLTRE, 2= VORF P a— MBI NZTEILESNT, ETTR&EF R
ERRRT D, XAZITa—F 0T a7 7 A AR\ EOITENE — TSN TR
ERMTE &N, BEEIRICERSND.

SCERG) 1, 2 TR A MR LT Y = v a VERETAHAZIEEENELT,
I—YRHEMEFLLTANLEZaryTHF R NERTF—U— KEERRREOE W
PO a7 R 2 MEROXFISEREHERTE &, FEZBITE T E®R» G BE)
ICarTFA My F LET Y r—va v B2 RETOIFEZRELTND.
INHDOMRICEIT L EITE, 2T F A MEMOWEN L X AV #EZFE TORREIC
BANETONTRY, A7 OETEZBABLEZOZEIZOVWTIEZEINL TV A
W ZHUCHR LE AL, 22— OFETHIMOZ 27 OEIDABBRAT D LS R
BAEAEEL, 2—VPREITTREZ A7 OBRIRICED LS OXELWREICT D Z &
EROWET D, Elo, WROBENICHIBI N NS L X A7 ZHRORBODIC
SLER2) IR END B REEFIFIIES TH LN, FZTEIAINTNDHDIF,
ZOHTRALEELY —EZAOMAGDOEDLFEITARER Y AV o —PFITEIRS
TEEHOTHD. LOLENLEHEDEL OEEIZIB T, W) BNERET AT
Va—NADEol, 2—FPMTIREX AT IRIIHY, ZOLEVATAETETDOH
AZBEIRFD O « Y—EREZRBLTEITT DL Vo @EEZTRETH D
ZEMD, AHRXTIEZIOERZNL > TS, 5T, LEHROTERTIZ2—F D
VERRC 8 % B 2 53 2T b DML R IZ BY 9~ 2 MERESEMMIZ D 72 <, AL TIERY %
TLEREL, ZOBENLOMRETMEIT) 2t bhRbWnET 5.

3. FRVBBERBERL AT L

QIR LIEAMIEDON L WEREBRTA7-00E 2 F, BLOZENICESWTAE
RIELIE T AT JZHOWTRT.

31 BEAMGEZA

UUTFICH 27 BREREg SR S 257 DO IEKNRE L Fer+ (K 1), =2—¥N
FITTREX A7 DL, FICERM R A7 12O TIE, 22—V AFEI3EER
BOBMER ENFEFNICIIBETE LD, A5V a— AR ELFEBEICZ Y LoV

Vol.2011-DPS-147 No.21
Vol.2011-MBL-58 No.21
2011/6/3

— NSO HEFIBENIRETH DL EEZOND. 2D L &, KX AT IEREEFS L,
B L TR, ZOBEEICE SN, 2—FRbb X A7 ADFEITHIC, LVEE
EOBWH RAIBORITNRAGE L o T2 E, 2 —VFIZX AT A TR S H =KX R
JBEEITSED LI, ¥ RIBORETRICHAITAETHESES., 20X RFA
JHIBENZ LY, MR Z AT DFEITE, BIVIABRZ AT IZL > THETENTZX A7 D
LENDOB LN TE 5.

T, BT TREXRAINEFMICERTEINE, FX A7 2ETTHIILEL
LHEMB IO OS> —E 2 (LRI CKEDOL D) IOV THEFRNICERT
HIEMARETH D7D, TNOLHLHFETHX AT ERE L TEEELTEREL. £LT,
A WELTFRER AL THR A NMIR -T2 & &, BRI EFETTREa—FOMEIC
R LUT, HELRERSCT—ECRAERBSE, TORBHRELELRY—EAD~ vF
VI EEY, TRTCOF—EANFERAINT- XL, YA EFTIED. B, ¥
A7 FATHRC R 2 B0 e — E ADFERIMATIER L, 2—FiREKRTO ¥
A7 EITHAETH B.

| L gzrpum

-
ARG | BRE PBEY—ER
\ \| 5= 1 #-ERA | #-t'ZB | #-t'aC
—/ BRY2 3 #-t'AD | #-t2E
5243 2 Null
T R
R, | faREER
AER— [ ZAVHEER SR

B 1 227 BB RIS IS o 2 T L OBRRERS AL
Figure 1 The configuration of task driven device orchestration system.
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Figure 2 The functional configuration of prototype system.
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Table 1 The hardware specification of prototype system.
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Figure 3 The display image of user terminal.
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Figure 4 The task event processing time of prototype system.
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Figure 5 The task processing capability of prototype system (1-task scenario).
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Figure 6 The task processing capability of prototype system (3-task scenario).

5. £&O
AT, arT7HRAMBREZONLHRT, 2—WFRT I XESEENEICHY,

Vol.2011-DPS-147 No.21
Vol.2011-MBL-58 No.21
2011/6/3

HAY DFEATIZNE e - T—EAZ B TRE - BA L E XL, ¥RA7OEL
FEIZFESWTH R B FATT 52 A7 FREVS G A7 AL L. £72, K
VAT LAERIEL, VAT LAO—HEY T MO DITE &G ATV, 22—
AR K DREEREEE L 0.3~2 e Vo IR CHITTE D2 2 B8 oT-. F7,
B AT T D — NE LR S0 70 F O X A7 ZHIBEARETH Y, m AT
TH{ELxOX 27 HI#%E 130 I UL T OB THEITFTTE, VAT ALEKELT
THERAOTHD Z N Gho Tz

ASHBOBEE LT, 1) WE—VHOBM, 2) JE UPNP SR & o, 3) BGICT
WERBETOMBROFMM NS 5. 1) IO T, AEllda—PICETHICA L v K%
AT 7729, FRFERRER A Ly REUZ L o TIE—TFEBHIR SN0, &
BEIJSLTA Ly REEBIBICART D ZE TIZOHIREZ 2T, 2) 2oV TiE, 4
VLEOBEZEAS UPNP 2R — F LTCWD Z & ZRifRE Lz, TSN OKEE & i
SHDHIET, LVEHERX AT ZEEFRRICT S, 3) T2V T, SBNIEEET R
T LOMERETR OFAMMICE E 7203, R AT AL HBPEEORED R, 2—HF D
FEAEE W T RE TOFMM BT TVE 20

S5 Xk

1) SFHFF, REENT, SENT, HEEE, REIEF, SR, FHRET, REE T,

I RAFE, B, IR, R AF A~ OBATIEE 7 n 7T A ORTT LA
fi(3) —ZEE YTV A L BiEE —, BEINFE#FE5, Vol. 12, No. 2, pp. 58-64 (2008).

2) Matsuoka, R., Parsia, B. and Labrou, Y.: Task Computing — The Semantic Web meets Pervasive
Computing -, The Second International Semantic Web Conference (ISWC 2003), pp. 866-881
(2003).

3) Hansen, T. R., Bardram, J. E., Soegaard M.: Moving Out of the Lab: Deploying Pervasive
Technologies in a Hospital, Pervasive Computing, IEEE, Vol-5, No. 3, pp. 24-31 (2006).

4) RATEE, AR, BMRAE, NER BEXEGXEDOTLDODOE YRy NT—2 - T —=F%T 7
F ¥, HRAHESESHFTEHR A, Vol. 2009-UBI-23, No. 8, pp. 1-7, 2009.

5) BLEE, NEE MRS KK A Va—AkEAL LEFBEM LAy R
AT DORGE, < VF AT 4T, S, Bl L £ 34 L (DICOMO2009) ¥ >R T A, pp.
1336-1343 (2009).

6) KEPERRE, FIRECR, BRrLZ, REURE T RE R 2 — AR RE BV o g R LT o
RBUEAF Y — & A HERE, ~ VT AT 17, 47, Wi & €34 4 (DICOMO2010) o> R Y
¥ I\, pp. 221-228 (2010).

7) UPnP Forum, http://www.upnp.org/.

(© 2011 Information Processing Society of Japan



