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Design and Implementation of Location-dependent
Information System on Mobile Environment

YuuicHI TERANISHI,! FUMIYUKI TANEMO,! YOSHIHIRO UMEMOTO!
and KATSUMI TERANAKAt

Location-dependent information service requires an ability to change both the information
and functions provided to the mobile client according to user location and time of access.
This paper describes a new framework for location-dependent information service, called the
mobile object model. In mobile object model, a service consists of objects that contain both
information and functions. These objects, called mobile objects, are managed as distributed
objects. Mobile objects are recomposed to a composite object according to user status dy-
namically. This composite object is then executed to realize location-dependent information
service. We also propose an architecture based on the model. The architecture reduces the
load of network transmission and the amount of CPU power used by the mobile client. Finally,
we present a prototype system developed on the WWW.

EHUMRE Y O0H b, ZOBEFEIEHIREICE
ATV r—varn 1ok LT, NBREER

FEAEOFEBONELPBEE RN OREIL L b F—CRALIEENL DN H 5.
v, FIHBZPEEOSH»LEtE#E*B LTy b MVEBEREFERT - AORNEE LTI, 2E 218k
=2 b0 — A EFE T & b BEMREEARIE ) WZHITFBHborEZLLNLY,

° WV IRFR

LB W, AAZCRLEVERYERY. 2L 21T,

t NTT t8ulBiamrsenr N © e s
NTT Information and Communication Systems Labo- FRERR L 72O THIUL, NERLEERMZ &
m?ﬁﬂVﬁﬁK BLTHEDZ DO LIEICREERLYRRT 5.
tt NT JE bt S AE B - - = < SR
NTT Research and Development Management Depart- YR g ’ %Ej]j—;&‘ Zk ’Cﬁﬁ[‘m FC ODEE%’M 7}2
ment bolel), WEEEoTLE 7)) T HHE0E,

1077



1078 TERALIE S S F RS

FHER S R B $ 5.

e« FEXF— 3
AR ER R LRE, V-V AWEKE LTH
WTEBOTEHOZFEIFAT A, Zo%4E, IR
TIIBEEORERHEDRENZ, 2 TiImze
BORERNELITHOE, BT HHAEICLLET
BN - BRHEEDEZ 5.

o HUBMEAER I L 2—~FT10 X2 b
BRAERT 3a—X AV MRX=212BWT, 0
BUHLRBTYRT I I 7 a v ORBLFIAE
DFTOHEFHR LBIET 2%, FIRAEHICSH
LYVATLEEELIY-ECXELTH

9, BEWVREEITH CE, FIEZOMESOR
WERHEL, WIS U TRRERTIRRTELIL
FEREND, S5, BEORELERLY, FIA
EZOMNEBESORIIZLT A Z LITBRELT, BEE
BOBERMICEGSND I EREREND, ZORK
% Z 2 TIIM AR SR LIRS

T/, Rz FES -2 a R, HgIKERIT
V=T AR Vo - Y AR ERT DT,
ZHTERITBOBESTEANLIT, BRI T
FOBIHHETRY E OB THEOBEBELTHIFD L
312, REFWERLIOT T ) r—a vEEOKEY
BHORIIE GBI - BRI L T 5LEN D
. 29 LRAEORTICIE Uik oRiy, B
WKW ERPHEE L Vo - 2R RRT 5720 TR
EHTELRV, ZOFHAZEOMNBEZORIICEHLET
BEINDZT Y r—a Oy, T2 TIREUB
RTFHERE & IT-55.

WBKIFIERY — CRA R/ 7-FRIEINETID
WCODEET A, 728 21E, DATAMAN Y, Mo-
bisaic 0% T3 HTML XX &% FIf & OB E LT
U CHERRRY I M R LT3R 2 AR s T v
5. F72, AMDSY T, 21bT 2 BEAREHERRE
DORRIERT BEREF —FR—2ADE2—-L LT
EFRL, HEOERTERT A HEIERSATY
5. Thbh, INLDVAT AL, BEMBRELE
HLTWwaEnEs, LAL, SNHEDVAT AITH
BRI FF L Vo LB R ERE S - CADEME L
TH->TBY, FIHR & D BRI ER
TETWERW,

TeleportX 9 T3, EEOBEELZHOT ) r—a
VxR, =TV DLAE IR S VBT S 5 B2k
FKECIRUHTHFENERINLTWS, LK oT,
TeleportX (I ERFHELER L T5H. L2L,
TeleportX XFIHEVRE L 23677 ) r—2ay

Apr. 1998

PRATAIEZEIRE LTE ST, MEMRELR
270

KEETIZ, MRIORE & ERTEEEOME 2 /D
MEBREERY - A2 EET L0008 - M
H, BE—NANFT V1IN EFVEFRET S, £—
NANFT V27 VEFVTIE, R 215H & ik
AR AT V2 P ELTERT S, FIAENS
Y-V ADERNHLE, 4TV 2FHED
L& - BSOS U CEET R LIciRE L
B EFT A LI Lo TREBEREFRY - A
PERTH. KBTIREHIC, RETF IV EBEMEAT
BRRETHERR(ERTL-ODOT7 -7 7F v
SWNThHbeTIRETA.

2 BEBTIE, RAVRETLE-NANVETT I b
EFWVIEDOWTHRS. 3 BT, REETNVERE
AETERRETHER(ERTA-0ICKAORET
BT =% F 7 F XI5, 4 EBTIE, KX
TRETAIHRNOEIEL R T A7-OIEEL T
T by AT VAT LAOERE, BITZOFHHIZOW
TN, 5 BTIEDD,

2. E—-NAINFTTTINEFIL

RKETEHMBEEBRY —CARERT L0012
FADPRETHLE-NANFT V27 FEFNIZON
TilkR%. 9, NBREERY -CA2ERTLL
DOEFNELTINT TIRBENTVS, BT
BIIOWTHEHBET L., E—NANF TV r M,
RICELEOR L LRLZDDOTH 5.

2.1 HMHXE

B EOMA L, XEk5), 8), 10) FTREIN
EHRINTWES,

BIHCETIE, BT 7 EATHEI LN - A
W7 7R AT HI LB LTWA, 1 DD —-E R
IRRIZ E > T BD2EHOLEIC L > TER S
N5, £XEF, Aa-TEHRENLAE, BLU,
BHoORBEEL LOICEB SIS, EXEOREIR
BEFENIAT—TDObETENERB.

FIRELFTOEFERRP O — AT 72X T
BE, 20OL EOFPEBEOMNERLHIETNTER
=7 HEHE SN, AEVER L B CEHET AR
WCERSNT, FREND. T/, FIHEOBEHSIC
Lo TRIAZEORRIET S L, BILBROEHRTA
O—7HFEHE S R, BO5hAENRRTOLEN
BrOoEgbLD (K1),

PEOAHEAIC LY, BT, FBHRRLE ST
NEOHABLELETAT—T2HELTBITIE, F



Vol. 39 No. 4

Document Base
Service Provider

Provide document ™, re-transfer

Change the contents

mobile client
1 Bsrs

Fig.1 Dynamic document model.
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Fig.3 Recomposition according to the scope.
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Fig.4 Hierarchical scope.
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1: # amusement.mods

2: # statements after ’#’ are comments.
3: scope world {

4: condition:

5: [mylocation() == "world"];

6: }

7: scope entrance {

8 is: world;

9: condition:

10: [mylocation() == "entrance"];
11: }

12: scope entrance-expertq{

13: is: entrance;

14: condition:

15: [mystatus("level") != "novice"];
16: }

17: scope western {
18: is: world;

19: condition:

20: [mylocation() == "western"];
21: }

22: scope fujiyama-coaster {

23: is: western;

24: condition:

25: [distance("fujiyama") <= 20];
26: }

27: object worldNavigator {
28: # uses interface "displayNavigation";

29: # and "setTarget";

30: scope: world;

31: codebase: "http://server/objs";
32: code: "mods .Navigator";

33: }

34: object entranceNavigator {

35: scope: entrance;

36: codebase: "http://wildboy/objs";
37: code: "mods.EasyNavigation";

38: implements: "displayNavigation";
39: implements: "setTarget";

40: parameters: {

41: mapimg="http://server/exp/enter.gif";
42: mapname=entrance;

43: archive="http://server/enter.jar";
44: ks

45: }

E9 MODS it dpfl
Fig.9 An example of MODS description.
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Table 1 Parameters available for scope definition.
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Fig.10 Scope hierarchy in the example.
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#2 MobileObject 7 F ATHEENT 2V v B (8% Hke)

Table 2 MobileObject methods (partial list).
PR JES
init 74T ICEBEIFICIFER D
start AT =TI Ao BRI N S
stop AT =T o R RECIHEN
paint i 2 v §
repaint PRGN 2V v B
getParameter parameter 7 4 — VK Ofli %%
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Fig.11 The module structure.
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