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Abstract In advanced smart systems, heterogeneous distributed services are integrated dynamically, based on various con-
texts in cyber/physical worlds. Currently, the logic of such service integration is implemented specifically in each application.
Thus, as the way of integration becomes sophisticated, the complexity and development effort of the application become quite
expensive. In this research, we propose a service, called Uni-messe (Unified Rule-based Message Delivery Service), which
provides context-aware service integration in an application-neutral manner. Based on ECR (Event-Condition-Routing) rules,
Uni-messe routes an event message from an application to a designated application based on a specified condition. We first
present the architecture of Uni-messe with publish/subscribe messaging platform. We then propose the data model of the ECR
rules based on 6W1H (Who/Whom/When/Where/What/Why/How) event model. Finally, we define the condition evaluation
and routing behaviors. Using the implementation of Uni-messe, we demonstrate automatic curtain control and daily routine
automation in a smart home. Since Uni-messe de-couples the rule-based service integration from individual applications, it
allows developers and users to implement and reuse flexible integration efficiently.
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IFTTT O AE, BEE7 T VX =7 TV e WwolREa
7 —REATEY — C ROMREDBLICZ BRI N TED, 7
v 7o AeEL R 0ATH Y — Y XA L2
ORI o3/ THS. £72, Webhook % FIWVTHBEIZEZEL
TR — AR EEI R Z L ARETH 5.

IFTTT DREE LT, PUFT— 77> a v DD &R
<, FMITRIT B 80D mhZEF 5. FD7=, Uni-messe
DEITEMACHEL TV DA RV FEFRBIHH —L 20D
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ET VT2 LTHWS, 2Wo - @HANPRETHS. Tz,
Uni-messe 14 XY DL —F Y 72 HNE LI —ERTH
Z0IZH L, IFTIT ¥ — b 2 EEE L TH-RY—bv 224
W22 ZHNE LEY—ERTHY, Y—EPROHWNIE
CHELB.

IV TFAMT7 T 7 Pub/Sub % L 7 ATHIRICIE,
IoV (Internet of Vehicles) 7 L — 247 — 27 24242 L 7= Igbal & [9]
DfZEe, (LA E % H Wz Kim 5 [10] OWfZiRdH 5. Zh
5 DFFEIE, Uni-messe & 13872 a > 7 F 2 b OHEFmIZHEM
FEREAVSE e ZREL TV ANNHRNTSH 3.

7. ¥ £ &

AIFFTIE, - REFEORICL DAy THFRA T U=
77 VO IR N EETEESLZ e ZHIWE LT, ECR
N—LDEH - FHli%Z4T 5 ¥ — ¥ X TH 3 Uni-messe ZIEHR L
7=. Uni-messe /&, Condition L —LIZEHED L ARV FDIL—F
VORIV = a IR TRITY A2 Ik, &
7TV TITONTOLZLYUHOTERELZAE T2
MTED. £z, Pub/Sub 2 LT7 Y ARV P2 DE
DFBZitLkoT, H—EAMDEREEHZRO Z LM TE,
7 7V B OEMAES E R EEIC Lz, AL TIE, Uni-messe
ERVWEAY— M- RDFELEF e LT 2EHOTET 7Y
DFEEEERR L.

SHOBE Y L TIX, Uni-messe ZREEEILR T2 Z 212k »
T, SITHEMERY — U EIERATREIC S 208D 5. Bk
BNCIE, BB RV PG - EELTRIMEST 2 Z itk o T,
FlZ Ry —e R e LTiRtEN 2 2 2D Lo v HDfEx b
LI — R BEIDT, o AR ERATEEIC LW
LEZTWS., ¥, SEOHETIEA XY MBI % Why
DOFHiE T - 725, Why 2GR L CTRAERE (7 RF
AaYyr) OFHEiETI BN TELZLEZITVS. U
&b, BECHEELIZAXRY FONFIC X - TIUHED IR %2
LEE 2 LD A Ry FMRERINIIG U 73— R EEEDATREIC
5.

X Rk

[1] “My applets - ifttt,” https://ifttt.com/home.
08/01/2021).

[2] H. Takatsuka, S. Saiki, S. Matsumoto, and M. Nakamura, “RuCAS:
Rule-based framework for managing context-aware services with dis-
tributed web services,” International Journal of Software Innovation,
vol.3, no.3, pp.57-68, July 2015.

[3] C. Miura, H. Maeda, S. Saiki, M. Nakamura, and K. Yasuda, “Im-
plementing mind monitoring service for elderly people at home us-
ing line chatbot,” ISG’s 12th World Conference of Gerontechnology,
vol.19(suppl), pp.ee—2+, Oct. 2020. Online.

[4] BAEHRDR, FASEER, HHES, RHE, “CEEinEe3gT 5
FEGHEICEIA ¥ —h — % — E RADIRE,” HABHYEFIHERY
MiERT0 7 F L - Th KEBHVE TR, pp.es—+June 2021.

[5]1 “Nature remo (%4 5+ — 1Y E) ,” https://nature.global/
nature-remo/. (Accessed on 08/01/2021).

[6] “The open source platform for our smart digital future - fiware,”
https://www.fiware.org/. (Accessed on 08/01/2021).

[71 H.Maeda, S. Saiki, M. Nakamura, and K. Yasuda, “Log4Care: Uni-

fied event logging service for personalized care,” Digital Human Mod-
eling 2018 (DHM 2018), Held as Part of HCI International 2018,

(Accessed on

-37-

[8]

[91

[10]

vol.LLNCS 10917, pp.466—477, Springer, July 2018. Las Vegas, USA.
“Switchbot (A4 v F Ry F) | A= F KR —AIZHL B AL v
F,” https://www.switchbot.jp/. (Accessed on 08/01/2021).
R. Igbal, T.A. Butt, M.O. Shafiq, M.W.A. Talib, and T. Umar,
“Context-aware data-driven intelligent framework for fog infrastruc-
tures in internet of vehicles,” IEEE Access, vol.6, pp.58182-58194,
2018.

J. Kim, S. Hong, S. Hong, and J. Kim, “Context-aware pub/sub con-
trol method using reinforcement learning,” Concurrency and Com-
putation: Practice and Experience, vol.33, no.15, p.e5727, 2021.
https://onlinelibrary.wiley.com/doi/abs/10.1002/cpe.5727




 
 
    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 現在のページ
     トリム: 無し
     シフト: 移動 下 by 4.82 ポイント
     ノーマライズ(オプション): オリジナル
      

        
     32
     1
     0
     No
     0
     319
     Fixed
     Down
     4.8189
     0.0000
            
                
         Both
         2
         CurrentPage
         6
              

       CurrentAVDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     0
     6
     0
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     範囲: 全てのページ
     トリム: 無し
     シフト: 移動 下 by 11.34 ポイント
     ノーマライズ(オプション): オリジナル
      

        
     32
     1
     0
     No
     0
     319
     Fixed
     Down
     11.3386
     0.0000
            
                
         Both
         2
         AllDoc
         6
              

       CurrentAVDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     0
     6
     5
     6
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標:  横方向, 縦方向オフセット 56.98, 751.82 幅 487.13 高さ 41.36 ポイント
     マスク座標:  横方向, 縦方向オフセット 508.27, 15.61 幅 62.50 高さ 37.68 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     56.9846 751.8175 487.1267 41.3599 508.2661 15.6129 62.4993 37.6834 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     0
     6
     0
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標:  横方向, 縦方向オフセット 511.02, 22.05 幅 56.07 高さ 30.33 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     511.0235 22.0467 56.0655 30.3305 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     1
     6
     1
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標:  横方向, 縦方向オフセット 511.02, 26.64 幅 51.47 高さ 25.73 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     511.0235 26.6422 51.47 25.735 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     2
     6
     2
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標:  横方向, 縦方向オフセット 513.78, 27.56 幅 48.71 高さ 28.49 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     513.7808 27.5613 48.7127 28.4924 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     3
     6
     3
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標:  横方向, 縦方向オフセット 511.94, 24.80 幅 53.31 高さ 30.33 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     511.9426 24.804 53.3082 30.3305 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     4
     6
     4
     1
      

   1
  

    
   HistoryItem_V1
   AddMaskingTape
        
     範囲: 現在のページ
     マスク座標:  横方向, 縦方向オフセット 505.51, 24.80 幅 64.34 高さ 30.33 ポイント
     オリジナル: 左下
      

        
     1
     0
     BL
            
                
         Both
         CurrentPage
              

       CurrentAVDoc
          

     505.5088 24.804 64.3375 30.3305 
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     5
     6
     5
     1
      

   1
  

    
   HistoryItem_V1
   AddNumbers
        
     範囲: 全てのページ
     フォント: Times-Roman 10.5 ポイント
     オリジナル: 中央下
     オフセット: 横方向 0.00 ポイント, 縦方向 39.69 ポイント
     前置文字列: - 
     後置文字列:  -
     レジストレーションカラーを使用: はい
      

        
     1
     1
      -
     BC
     - 
     1
     32
     TR
     1
     0
     387
     323
    
     1
     1
     10.5000
            
                
         Both
         1
         AllDoc
         2
              

       CurrentAVDoc
          

     [Doc:NumPages]
     0.0000
     39.6850
      

        
     QITE_QuiteImposingPlus3
     QI+ 3.0b
     QI+ 3
     1
      

        
     0
     6
     5
     6
      

   1
  

 HistoryList_V1
 qi2base





