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A Programming Model for Smart Spaces

ICHIRO SATOH?

This paper presents a world model for location-aware and user-aware services in ubiquitous
computing environments. The model can be dynamically organized as a tree based on geo-
graphical containment, such as user-room-floor-building according and construct each node
in the tree to as a self-contained and mobile software component. The model is unique among
other existing approaches because it enables location-aware services to be managed without
any databases, it can be managed by multiple computers, and it can provide a unified view
for the locations of not only physical entities, including users and objects, and spaces but
also computing devices and services. A prototype implementation of this approach was con-
structed on a Java-based mobile agent system. This paper presents the rationale, design,
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implementation, and applications for the prototype system.
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Fig.1 Containment relation based on spaces and objects

in physical world.
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Fig.2 Migration of hiearchical components.
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Fig.5 RFID-based location-aware map-viewer service.

Ooooooooooono RFIDOOOOO0O000o
o000 10000 LCoMOOOOOoOooooog
O0oo0oooOoooooooo vecooooooo
oo0OvCcOoooooooooopooo scod
ocoooooOoOogo scoooooobooOonooono
0000000000 000O0O000ooOO PDA
ooooooooooooooooLebMOoOoOod
0000 RFIDOOOO PDAOOOOOOOOO
RFIDOOOOOOOPDAODOOOOOOOOO
OLCDMO PDAOOOOO PCOOODOOOOO
00o00o0ooo0ooooooo veoo pCcoOO
O000o0ooooOooo veoooooo scuoo
pCOOO0OOOOODOOOOODOOOOOOO SC
O0000000O0oOo0 pCOOOOOO PDAD
OoOooOo0OO0O0O0oO0oooboooogo scog pe
000000000 pCOOOOO PDAD SCOO
O000OpPDAOOODOOOOOOOOOOOOOO
oos00000moooobooOooboboooooooon
OO0 PDAODOO HPiPAQDOOOOO RFIDODO
00000 RF Code Spider 00O O0O0O0O00OO0O
gobooboooooooboOoooboooobooooono
OO0oOoOoSsCcoOooOopPbAOODOODOOOOO
SscO0Oo0dooOoOoOoUooooOoooooooooo
OoOo0o0o0oo0ooooooooooooooscd
gooooboooooooooooooooooooo
goooscoooooooOoOoooooooood
O0000O00oPDADCOOOOODOOOOOOOO
goscooooooooOoOoOoooooogood
O000000o0o0O0O0OPDAOOOOOOO SCO
gobooobooooo

5.2 O0O0OO0OO0OO0OO0OOOOODOCOO

gobooooooooobooboooooboooo
goooooooooooooobooobooooooo
gooooooooooooooocoooooooo
goooooooooooooooooooooon
goooboooooooooooobobooooooo
gooooooooooooobooooooooo

goooooooooooooooooo 2663

step 1
computer 2

computer 1

RFID-tag

i ”'"".'. é
E movement

step 2 component migration

active
- RFID
reader

computer

06 O000000OOOOOOO
Fig.6 Follow-Me Desktop Applications.

computer 1

goodoooooOoooooooooooooo
gooooooooo scoooooooooooo
gooooo vCcOoOooooooooooooooo
000o0ooouooooeUlnooOoUoUOoOoOOOO
oooooooooooooooo 1020000
OpPCSOO0D0OO0O0ODOOODOOODOODOOO
Pentium-I1I0OS O Windows 200000 O O OLCDM
J0e00000DODOODOOOOOOODOOOOOO
Pentium-MO OS 0 Windows XPO OO O OO OO
000000ooooooooooogooooooo
gooLCcoMOODOOCOOOO RFIDOOOOREF-
Code Spider0 000000000 VCOOOOOO
00 vCcooooo veoooouooooooooo
SsCOOoOooOooD vecOooooooo vecoooo
0000 pCSOOdOOSCOOoOoOoOoooooon
Jo0ooooooooooooooooooooo
gooosSCcObOO0o0oDooOoooOouobogoooo
Jo00oo0o00o00 60000 LCDMOOOOODOO
Joo0o0o0ooooooooooooooooooo
gooobs5000000

53 0O000O0O0OO0OO

oooooOooOo0oOooOoooooooooooo
gooooooooooooooooooooooo
JoobO0oooooooooooooooooooo
000O0000O0Oo0'™®ooooooooooooon
go0ooO0oDOOooOo0Oooooooooogg pCcO
godooobo vecooooooopoooooboooo
0o pCOO00O0DODOOOOOODODOOODOO
Joo0o0o0o0o0ooooooooooooooooo



2664 goooooooo

location-dependent  location-dependent
services in source services in destination

C (source) VC (destination)

07 0OO00O0O0O0O0O0O0OOOO0O0O0

Fig.7 Testing for location-aware map-viewer service.
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