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module MainTask {
o LE, uses interface MySensor;
*Eﬁwuﬁﬁ;ﬁo)*%ff? uses interface CharacterLcd;
BELTES provides interface StdControl as TimerManage;
uses interface Timer;

}
implementation {
[ // main task to be separated
task void mainTask() {
uintl6_t temperature; IR b =
uintl6_t batteryvoltage; } xj&ﬂ:‘

temperature = call MySensor.getTemperature();
call characterLcd.clear();

call CharacterLcd.writeString("Temperature:");
NEIRERDERY

call CharacterLcd.writeInteger(temperature);
w
(@%&@ﬁﬁﬁ*@%ﬁgi batteryvoltage=call MySensor.getBatteryvoltage();
BELTER) if (batteryvoltage<4800) {
call characterLcd.writeString(" ** LOW BATTERY: ");
call characterLcd.writeInteger(batteryvoltage);
}

call characterLcd.flush(Q);

\ }

// other modules
event result_t Timer.fired() { ~ }
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module MainTask_SensorNode {
uses interface MySensor;
provides interface SstdControl as TimerManage;
uses interface Timer;
//
uses interface SendM™msg;
uses interface ReceiveMsg;

TP iRREID
HWeEEES

}

implementation {
// Tlocal variables
uintlé_t mainTask_temperature;
uintlé_t mainTask_batteryvoltage;

R
23
|m}
i

4 // separated task

task void mainTask() {
mainTask_temperature = call MySensor.getTemperature();
mainTask_send_msg_1Q);

}

task void mainTask_2(Q) {
‘< mainTask_batteryvoltage=call MySensor.getBatteryvoltage();
if (mainTask_batteryvoltage<4800) {
mainTask_send_msg_3(Q);
}else {
mainTask_send_msg_4(Q);

}

DEISNI=ZRY

\_ }

// message stub
/’ TOS_Msg msg_data;

void mainTask_send_msg_1() { ~ }

void mainTask_receive_msg_2(msg_base_t *bmsg) {
post mainTask_2(Q);

}

void mainTask_send_msg_3() { ~ }
void mainTask_send_msg_4() { ~ }

‘%?/{z__:° event TOS_MsgPtr ReceiveMsg.receive(TOS_MsgPtr m) {
g < msg_base_t *msg=(msg_base_t *)m->data;
ﬁ"_x"15mii // dispatch

switch(msg->msg_typeid) {

case MainTask_mainTask_msg2_typeid:
mainTask_receive_msg_2(msg);
break;

}

return m;

\ }
// other modules
event result_t Timer.fired) { ~ }

0 710: 00000000000 O00O0OOO(QOODO)
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- module MainTask_LcdNode {
Eﬁuﬁﬁ*ﬁ“@ { uses interface CharacterLcd;
A — L //
ﬁ%ﬁbéﬂn uses interface SendM™msg;
uses interface ReceiveMsg;

}

impTlementation {
// local variables
uintl6_t mainTask_temperature;
uintl6é_t mainTask_batteryvoltage;

bl
i3
|mf
)i

/’ // separated task
task void mainTask_1() {
call characterLcd.clear();
call characterLcd.writeString("Temperature:");
call characterLcd.writeInteger(mainTask_temperature);
//
mainTask_send_msg_2();

}
ﬁj‘%ﬂéhf:’;‘lZO < task void mainTask_3() {

call characterLcd.writeString(" ** LOW BATTERY: ");
call characterLcd.writeInteger(mainTask_batteryvoltage);
//
post mainTask_4(Q);
}

task void mainTask_4() {
call characterLcd.flush(Q);
}

// messaging stub
TOS_Msg msg_data;

N/

void mainTask_receive_msg_l(msg_base_t *bmsg) {
MainTask_mainTask_msgl_t *msg=(MainTask_mainTask_msgl_t *)bmsg;
mainTask_temperature=msg->temperature;
post mainTask_1();

}

void mainTask_send_msg_2() { ~ }

void mainTask_receive_msg_3(msg_base_t *bmsg) { ~ }

void mainTask_receive_msg_4(msg_base_t *bmsg) { ~ }

event TOS_MsgPtr ReceiveMsg.receive(TOS_MsgPtr m) { ~ }

Ayt—o msg_base_t *msg=(msg_base_t *)m->data;
EZENE // dispatch

switch(msg->msg_typeid) {

case MainTask_mainTask_msgl_typeid:
mainTask_receive_msg_1(msg);
break;

case MainTask_mainTask_msg3_typeid:
mainTask_receive_msg_3(msg);
break;

case MainTask_mainTask_msg4_typeid:
mainTask_receive_msg_4(msg);
break;

}

\\ return m;
}

0 711: 0000000000000C0O0O (DO0Oo0O)



75, gbhOoOooOOobDbOOobbOOobOoOobooon 91

gbhoboboboobobobooboobuobbobboobbtaskboobonoon
gbobogoboogobooobboboobuoobbuooboobbogboboo
gobooobodboboobboobboobOdcommandfevent 00O OO0OO
gobboooobbbuooobbbuooobboboooobboooobood
gobbbuoooboobbbuogoobbbuoooobbbuoooooboooa
goboboogd

grodgpopoboboobbuooooooobbbobbooooooooooo
gbboggboogbobboobogbbooboboobo 7ot r11ogoo
O00000000000000TinyOSOOOOODODOOO EmTOS[66)000O0
gobobbooooboboboooon

7.5 UUuboouobugoobobuooon

gobboooobboboogobboooobbobuoooobbooogoo
gbhobooobog8hitbogooooobobobuoobobooobobobon
O00ob0o00o0obOobooobOooooopCcoPDAODOODODOODODOOOOO
gobbobuoooobbbooooobbboooobobboobooooboodad
gobbboooobbbuoobbobuooobboboooobbbooogbooa
gobgobbobuoogobobbuogoobbbuoooobbbooooobooog
gobbooggbbbuooobbbuooobboboooobbbooooboobda
gobboooobbbooobbobuooobboboooobbbooooboboba
gbbodbboobboooobboobbooboooboooboooboo
gobboboogbobood
griz0oo0bobogoboooobbbooobobooobboooboaon
gdddddoddddodoooouuouuooooboobobobbbbobobobobo
NL,N2O00O0O00oOoooboooooooobobobooboobobobooo
goboboooobbbooobobobooobboboooobbbooooboboba
gobboooobbboooboobbuooobboboooobbbooooboboba
gbgobobooboobooboobobooboobobobobbobod
gboogbobobooogbobooboboboobooboboboobobo
gbgoboboboobooboobooboboobooboobobbobod
gboobooobuooboobgooboobobbobbobooboobon
gobboooobbbooobbbuooobbbooobobbboooobobod



92 Ov0 DO0O0oOOoDbOOobDOoO0bOOn

N1DETIRE

N2DE(TIRAE

IHR N1

ifiR N2 :>
EFY—ET

i

v

AN B—t%m AN EFRED

* S T e
v

" . HRN2A P
SHRN2A Bk s ETRED
_’ e ig%iﬁ;; o

U712 00000000000000

3HRNTA
FAEYLA—D

v

v

AEYA A=

goboboooobbbooobobbooobboboooobobbooooboboa
goboboooobbbuoooobobboooboboboooon

7.6 0O4OU

goboboooobbbdoooooboooobbbooobbboooobn
gobboogobbbooobbbuooobbbuooobbbooooobooboa
gobboogobbboogobbbuooobbobuooobbobooooobooboa
gobboooobbboooobbbooobbbuooobbobooooobooboo
gobboooobbboooobbbooobbbuooobboboooobooboa
gobboooobbboooobbbooobbbuooobboboooobooboa
gooood

O0000000000D000000DO TinyOS[65) 000000 nesC[37] 0 O
gobogoboobbr420b000boobooobboobboooobooo
gobbboooooboboooooboobod



93

08y Ut

8.1 00O

gbotobgbobobobuodgobouboboobobboboobobodo
gobboooobbbuooobbbuooobbbuooobobbbooooboboodad
gobboooobbbooobbbuooobbbuooobobbooooboboda
gobboooobbbooobbbuooobbbuooobobbooooboboda
gobbobuoogobbbuoooobbbuoooobbbuoooon

gobboooobbbduooobboooobbbuoobbboooobo
goooo

e HOUOUUOOLODLODOOOODLDLDOUOOOODLDLODOOOODO
— Doboodooboboooobbboooobobooon
e OUOUUODLDDDOOOODLDDLDUOOODLDDODUOOODLDODDO

- goboboobooobd
— goboboboobooboobo

e JUUDUODLDOOODLUOLLOUODLDLOULDDUObLOUObLbOOBbODO
gooboood

— bDbooobobboooobbbuoooobobod

— bDbooodgbobboooobbbuoogbobboood

goooboobooboobo
sbgoboooboobobuooboboobbuoobbboobboobbod
0000000000000 Touch-and-Connect OO0 OOO0OOOOODODODOO
gbooboboobooboobooboboobooboobobboobon
gbooboboboobooboobooboboobooboobobbobon
gbobobobobooooboboobobobooobobooboobobon



94 gt 0Oo0Ood

gobboooobbboogobbbuooobbbuooobobbooooboog
gobboooobbboooobbbuooobbobuooobbboooobood
gobboooobbboogobbbuooobbbuooobobbooooboog
gobbobooooobboooooboobbbbbooodgobbbooooooboobog
gobbooggbbobuoooobbobooooooo

4560000000 bogoboooobbogbboooboobboooobood
gboobogoboobodgbogbboobuogboobboobuoobbob4d
gobboooobbbooobbbooobbobuooobobboooobooa
gbobodgbobogbboobobobooobboobboobboobboobo
gbobodbboobboboobobobbuoobboobbooboboobooboo
gogobobobobbobodgooobosbbbbodooooobobobbbood
0000 AzmO00000000O0O0ODO0OOOOOODOODOOOODOODOODOO
OO0 LANOOODOODODDOO LANDOODOODODODODODODODODOODOODOO
goboboooobbbooobobbooobbobooobobobbooooboboa
gobogbobooooobobsboobobboo20b0bbooobboooooa
giogooobobbbooogoogsgpooobobobboooooooorysgg
gbobobobooooboboboboboob3ebbobob200000
0000000000008 0000000000000 OMFI(DDOODOOO)O
gboobgobos3stboobobobobobobbdoesbobbooboobOon
gbooboboobooboobobbobooboobobbobboobon
O00O00oDOoo000D00D LinxOOOO0O PDAOODODOOODODOO
gbOobOobobOoo LocPointer OO OOOOODOOOODOOODOODOOOOO
gobbbooobbbodooobobbbooodobbobbboooobbobog
gobo

rbogbooboboooboobobooboooboobboboboobboon
goboooboboboobobobooboobooboboboop2r0Od
ooboobooboogoRrpCOODOODOODOODDOODOOOODOODOO
ooppO000D00OD00OD00ODOODOODOO0OOOOORPCOOOODO P2PODO
gobbbuogobobbboooobbbboooobbbogo

gbbodgbbuobbuoobbooobooobouobbooobooobo
O000e6210000000000000DOC0O0OOO0O0O AzimOOOODOO
O000oO0ogboOoOdOd Touch-and-Connect DO OO OOO0OOOOODOOODOOODO
gobboooobbbooobbbuooobbbuooobbbooooboog



2. DOOUOOOODLDODO 95

gooooboobboobooboorTobbooboooboobooobobOon
gbobogbuogoboggbbogbboboobbooobbodobbuaoboo
gobbobuooooboboboooobbbooogoboon

82 [UOOOOOOOOO

gboogbuoobuoboobuogbogbooboobooboobooooboon
gobbooooobboboooon

00000000000 0000goooo pejooooooooooooood
gobboooobbbuooobbbuooobboboooobbooogobood
003000000 Touch-and-Connect OO0 DO ODOODOODOODOODOODODOO
gbbodbobogbobooboobobuoobbooboobboobooon
gobboooobbbuooobbbuooobboboooobbbooooboobd
0000000 (polymorphism) 00 0000000000000 O0OO0O0ODOOOO
gobboooobbbuoobbbuooobboboooobbooooboobdad
gbboouoobbodgbbuoobbodbboobobooboooboooboo

d2bugoboogbooobbuoobboodboobooboooooogobobda
gobboogoobbboogbbbuooobbobuooobobbooooboboog
gobboooobbbooobbbuooobbobuooobobobooooobooga
00000000000 IbO0000O00000O0O (42000000000 Touch-
and-Connect 000000000 (3.1.1000)0000000000O0O00O0ODOO
gobbobuoooobbooooobbboooobobooobboboooogd
gobboooobbbooobbobuooobboboooobbboooobobooa
goooo

l30bbooboobooboobooobooboboo Ibbooboobon
gogogobboboooobbbuoooobbboooobbboooooboog
ggodooooooboboboobbbobbbboboooobbooooboobo
gobboooobbbooobobbooobboboooobbbooooboboba
googo

40 50000000000000000000D0O0OOOOOOODDOO
gbgoboboboobooboobooboboobooboobobbobod
gbogoboboobooboobooboboboobooboobobbobon
gobbbuoooobbooooobbboodobobbbooobbbbobbod



96 gt 0Oo0Ood

gobboboooobboboooobobuooon
A000000oboobobodobuoobbuoobobooobboobobon
gobboooobbbooobbbuooobbbuooobobbooooboodgd
gobboooobbboooobbbuooobbbuooobobboooobobod
gobbobuogoobobodgd
43000000bo0obooobooobbodbobugbooobognoba
O0b000b00O0U0obO0obO0U0obO0o0obO0oo0o0obDOoU0bDO0U0 LANODODOODO
gobboobbbogobboboooobobboooobo
r3000bogbooooboobbooboooboobbooooboobon
goboboooobbbooobobbooobbobuooobobobboooobobooa
000000 [21]0000000000000000000O000OODODOO000
gobbbooobobbbooooboboboooobobobuoooon
r U0b0b0ooboboooobobooobboooobboooobbooOon
goboboooobbbooobobbooobbobooobobobboooobobog
gbooboboobooboboooboboobobboobuoobobbooba
gbogobobobobbobobooboobooobbobbobooboobon
gbogboboboobooboobobbobooboobobboboboobon
gbgobobobobboboobooboobooboon
gboovoboobbooboobboooboobboobboobboobd
O00000000000000000D00 SETI@home[67]0 0000000000
gobbbooogbbbuoooobbbooodobobb

8.3 LOODOO

gobboooobbooouobboobogbobboboobobooobbooon
Touch-and-Connect (3000 )0000000000000O0O0OOOOOOO

e JO000DO0ODOD.O00DODODOUODOUDODODODOODODO
gbbooobbooobboooobooobbooobboobbood
gbbooobbooobooobbooobboobobooobbood
gboooooobobboboboboboboubobooooooood
gbbooobbooobboobobooobbooobobooobbood
68][69]. 0O DOODOO0O0O0O0O0ODO0O0DOOU0U000OD0OODODODOOODODOOO
00000000 cogmalp9]0 0000000000000 [70), 0000



83. ODODOOU 97

00000000000 0ooO (r000)00000oo0o0oooooooo
gbogboboobooobodboobbobobuoobooboobboon
gobooog

e HUUODLOO.OO000L0O0DLDUODLDLDUOOLOOODLOOODLOOODLDO
gbobogbobuodgbobobbodoboobbboobobuoobboooon
gbdbogbobuodoboobbuodoobboobuoobbooboobbo
gbbogobobodboobboobuobbbobbuooboobboon
gbdboooobuoobboobuoobboobbbooboobboon
gogoobbobbobobbbbbbbbbbbbbbbbbobbbbobobbo
gboboobbogbuooboobboobuodoboobbobobboon
gooo
ProxNet[71] 00000 LANOOOOOOOOOOODODOOOOOOOOO
gbogobboobbodgbobooogboobbooboobboon
gogbbobboooobobboboooouooooboboooooooboon
Uboobobs3.14000000000000Request O 00O0OO0ODOOOO
Ubp 0000000 OO0OD0OD TypeLOOODOOODOOODDOO
gbobodbbodbbpoobbboobbogobbuoobbddy. 00
ooboooooooboo “coooboo"OsmbobboboobboOooog
UibDpbooobbbuoooobbobuooooboouoood

0000000000 0000D0 Azim (b000)000000D0O0OOOO0OO
goboboooon

e VFIDODDOOOD: DODOOOO MFHOODODODDOODDOOOOO
gbogboobbooboobogs2200b00boboobboobod
gbogbobodgbuodobbobbooboobboobboobbboon
gbbogobobuodobbbogboobbooboobbooboobboon
gbbooboooboobbooboooboooboMFIDODDOO
gobbooodobbbooogb

e JUUODLOOOOL:O0ODLDLOODLUOLDLOUOODLbOOObLDbDOObLDO
gbbogugbbodbooobuogbbboobboobbooboooon
gobboooobbbuoooobobooan



98 gt 0Oo0Ood

e HUUODLDOOODLOOUO:ODLOO0ODLDOODLOODDLOOObLDbDOODLDO
gbogobboobodboobobuooboobobuoooboboobooon
gobbboogoobbboooobbobbogognooboobogo

e HUUOOLOOODLOUO:bDhUODLDLDUOLODLDOUOODLOOODLDOODLDO
gbogbbooobuoobuoobboobuoobobooboobboon
gbogbboodgboobboobuodgboobboooboobboon
gobbooogobbbuoobobbbooobbbuoooob

e JUUODLOOODL:DO0ODLbDUOOLODLDLOOOLDUOObOUOObLOOODLDO
gbbogobuodobbooboobboobooobooboobbonoon
gbogobuodgbobogbbboobuoobbobooboobboooon
gbogdbogbboobooboobboboboobooboobbooon
goooo

0000000000000 000(oo0)00ooooDoooooooooo
ooddoooooooooooooooooooooooooooooooon
00000000000 00000000000 Program Dependency Graph|[72]
dooooooooooooobooooooooooooooooooooogn
0oddobodoooooodooonoooooooooooooooon



99

L] [

gbogbobbobodobuodgoobobboboobooboboobadgbd
gobbobuooobbbuoooobbbooogobo
gbbbobooobooobooobboobbuoobbbbooobooobo
gobbbooobbbuoooobbobuooobobbooogy
gobbbuooobbbuoooboooobbbboooobbbbuoooobo
gobbbuooobobboooobobbboooobbbooogo
gobbbuooobbboobboooobbbboogbobbbuoooobo
gbobogboobuooboobobuooboobbobuoobooboboobbodgo
gobbbuoooobbbuoooobbbdoooobooan
gobboooobbobuooobboooobbbuooobbboooobo
UOUOEL-Project DO ODOODO0ODO0ODOO0ODODDODOODOOO






101

Joobobod

0o oo ooooo
Oood Oo000,0000,0000,% Touch-and-Connect:00 30
goddooouodoooouoooouoooo,s ao
OO0O0O0D0D0O0O, Voldb No.12, pp. 2642-2654, Decem-
ber 2004.

gono Yohei Iwasaki, Nobuo Kawaguchi, Yasuyoshi Inagaki, 40
“ Azim: Direction Based Service System for both Indoor 50
and Outdoor,” IEICE Transactions on Communications
(Special Issue: Ubiquitous Networks), Vol.E88-B No.3,

pp. 1034-1044, March 2005.

oooo Yohei Iwasaki, Nobuo Kawaguchi, Yasuyoshi Inagaki. 30
“Touch-and-Connect: A Connection Request Frame-
work for Ad-hoc Networks and the Pervasive Computing
Environment,” First IEEE Annual Conference on Per-

vasive Computing and Communications (PerCom 2003),
pp- 20-29, Mar. 2003.

gooo Yohei Iwasaki, Nobuo Kawaguchi, and Yasuyoshi Ina- 40
gaki, “Azim: Direction Based Service using Azimuth
Based Position Estimation,” The 24th International
Conference on Distributed Computing Systems (ICDCS
2004), pp. 700-709, Mar. 2004.

gooo Yohei Iwasaki, Nobuo Kawaguchi, and Yasuyoshi Ina- 50
gaki, “Design, Implementation and Evaluations of a Di-
rection Based Service System for both Indoor and Out-
door,” Secound International Symposium on Ubiquitous
Computing Systems (UCS 2004), LNCS 3598, pp. 20—

36, Nov. 2004.



102 ggooobod

gooo Yohei Iwasaki and Nobuo Kawaguchi, “LocPointer: Po- 60
oooo sition estimation and pointing method using angle sen-
sor device,” The 9th Annual International Conference
on Mobile Computing and Networking (MobiCom2003),
Demonstration, 2003.

HEN googboobbooboobooboobboono 30
gogbobbbbuoooooobbbbbuooooon
goooo

HEN gbogbogboooboobuoobobogboboogn 50

gbobboooobbboooobbbuoogon

HRN goboboobogoboboobobooboboon 7o
gobboogoobobuooogbobooooboo



[]

1]

103

HRERE

IEEE. ANSI/IEEE Std 802.11, 1999 Edition. http://grouper.ieee.org/
groups/802/11/.

Bluetooth SIG. Bluetooth Specification Version 2.0. https://www.bluetooth.
org/spec/.

Mark Weiser. The computer for the 21st Century. Scientific American, Vol.
265, No. 3, pp. 94-104, 1991.

Andy Harter, Andy Hopper, Pete Steggles, Andy Ward, and Paul Webster.
The Anatomy of Context-Aware Application. In Proceedings of the fifth an-

nual ACM/IEEE international conference on Mobile computing and networking

(MOBICOM’99), pp. 59-68, 1999.

gooo,bboda,bog,bogo,uggbb.0bogbbuoobboobn
ggogbobboboboooogobboobbood. ggobboboooobbo
OO0O0O0O00DbDICOMO 20010 000000DOO0O, pp. 103-108, 2001.

Michihiko Minoh and Tak Kamae. Networked Appliances and Their Peer to
Peer Architecture AMIDEN. IEEE Communications Magazine, Vol. 39, No. 10,
pp. 80-84, 2001.

Ub0O0O.cogma: DOO0O0ODOO0OODOOO0OOOOOOOOOOO. O300
0000000000 (FIT2004), 2004.

Microsoft Corporation. Universal Plug and Play Device Architecture. http:

//www.upnp.org/resources/.

Jim Waldo. The Jini architecture for network-centric computing. Communica-

tions of the ACM, Vol. 42, No. 7, pp. 76-82, 1999.



104

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

goobo

Jeremy R. Cooperstock, Sidney S. Fels, William Buxton, and Kenneth C.
Smith. Reactive environments. Communications of the ACM, Vol. 40, No. 9,

pp. 65-73, 1997.

Naohiko Kohtake, Jun Rekimoto, and Yuichiro Anzai. InfoPoint: A device that
provides a uniform user interface to allow appliances to work together over a

network. Personal and Ubiquitous Computing, Vol. 5, No. 4, pp. 264-274, 2001.

Takeshi Hoshino, Yoichi Horii, Yukinobu Maruyama, Atsushi Katayama, Yoshi-
taka Shibata, and Takushi Yoshimaru. AirReal: Object-Oriented User Interface
for Home Network System. In Workshop on Interactive Systems and Software

(WISS 2001), pp. 113-118, 2001.

W. G. Griswold, P. Shanahan, S. W. Brown, R. Boyer, M. Ratto, R. B. Shapiro,
and T. M. Truong. ActiveCampus - Experiments in Community-Oriented Ubiqg-
uitous Computing. In Technical Report CS2003-0750. Computer Science and
Engineering, UC San Diego, 2003.

Bill N. Schilit, Anthony LaMarca, Gaetano Borriello, William G. Griswold,
David McDonald, Edward Lazowska, Anand Balachandran, Jason Hong, and
Vaughn Iverson. Challenge: ubiquitous location-aware computing and the
“place lab” initiative. In Proceedings of the 1st ACM international workshop
on Wireless mobile applications and services on WLAN hotspots (WMASH’03),
pp. 29-35, 2003.

0000,0000,0000. 00LANOOOOODDOOO lockyjpO O
0000000000. 000000000000000000000000
00000 (GNWS 2005), 2005

Katsumi Takahashi, Nobuyuki Miura, Seiji Yokoji, and Ken ichi Shima. Mobile
Info Search: Information Integration for Location-Aware Computing. Journal
of the Information Processing Society of Japan, Vol. 41, No. 4, pp. 1192-1201,
2000.

H. Tarumi, K. Morishita, M. Nakao, and Y. Kambayashi. SpaceTag: An Over-
laid Virtual System and its Application. In International Conference on Mul-

timedia Computing and Systems (ICMCS’99), vol.1, pp. 207-212, 1999.



[18]

[20]

[21]

22]

[23]

[24]

[25]

[26]

[27]

28]

[29]

105

Rashmi Bajaj, Samantha Lalinda Ranaweera, and Dharma P. Agrawal. GPS:
Location-Tracking Technology. IEEE Computer, Vol. 35, No. 4, pp. 92-94,
2002.

ECHONET (Energy Conservation and Homecare Network) Consortium.
ECHONET Specification Ver2.11. http://www.echonet.gr. jp/.

HAVi, Inc. The HAVi Specification Version 1.0. http://www.havi.org/.

Gregor Kiczales, Erik Hilsdale, Jim Hugunin, Mik Kersten, Jeffrey Palm, and
William G. Griswold. An Overview of Aspect. In Lecture Notes in Computer
Science, Vol. 2072, 2001.

gobobh,dbb.ggobbooobbobooobobooobboo. oo
0000000000 0OO0O0O0O0O AIST01-J00002-1, December 2001.

Muga Nishizawa and Shigeru Chiba. Remote Pointcut — A Language Construct
for Distributed AOP. In Proceedings of the 3rd International Conference on
Aspect-Oriented Software Development (AOSD °04), pp. 7-16, March 2004.

Sun Microsystems, Inc. Java Remote Method Invocation (Java RMI). http:
//java.sun.com/products/jdk/rmi/.

Eli Tilevich and Yannis Smaragdakis. J-Orchestra: Automatic Java Applica-
tion Partitioning. In European Conference on Object-Oriented Programming
(ECOOP), June 2002.

O0000,000,0000. AddistantOD 00000000000 DOOO0OO
000oOoo0O. 000000 0o0o00oodd Programming, Vol. 43, No. SIGO3,
pp. 17-25, March 2002.

Uob0.00JawvaDO0O0O0O0OD0OODOOODOOODOODOOODOOODOO Jacross.
O30 SPAODOOOODOOODOOSPA-SUMMER 20040 , 2004.

Jon Meyer and Troy Downing. Java Virtual Machine (Java Series). Oreilly &
Associates Inc., 1997.

goodg,bobbbb,0ddd. oboooobobboobobbbb. bobobo,
1999.



106
[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

oooad
Zigbee Alliance. ZigBee Specification. http://www.zigbee.org/.

Jason Hill, Robert Szewczyk, Alec Woo, Seth Hollar, David Culler, and
Kristofer Pister. System Architecture Directions for Networked Sensors. In
Architectural Support for Programming Languages and Operating Systems (AS-
PLOS IX), pp. 93-104, 2000.

Nordic Semiconductor. nRF24E1 2.4 GHz Radio Transceiver with Microcon-

troller. http://www.nvlsi.no/.

Microsoft Corporation. An Overview of the Simple Control Protocol (SCP).

http://www.microsoft.com/japan/windows/scp/.

0000,0000,000,0000,0000,000,000,00000.
0000000000000 000000000000000000000.
00000000000000000, Vol. 5, No. 3, pp. 341-354, August 2003.

Philip Levis and David Culler. Maté: A Tiny Virtual Machine for Sensor
Networks. In Architectural Support for Programming Languages and Operating
Systems (ASPLOS X), 2002.

000,0000,0000,0000,0000.1000000000000
0000000000000000000000. 000000000000
000000000000 O0DICOMO 20050000, pp. 593-596, 2005.

David Gay, Philip Levis, Robert von Behren, Matt Welsh, Eric Brewer, and
David Culler. The nesC Language: A Holistic Approach to Networked Embed-

ded Systems. In Proceedings of Programming Language Design and Implemen-

tation (PLDI), 2003.

Yohei Iwasaki, Nobuo Kawaguchi, and Yasuyoshi Inagaki. Touch-and-Connect:
A connection request framework for ad-hoc networks and the pervasive comput-
ing environment. In First IEEE Annual Conference on Pervasive Computing

and Communications (PerCom 2003), pp. 2029, March 2003.

O000,0000,0000. Touch-and-Connect:0 00000000000
J00000obo0obobD.oboooboon, Vol. 45, No. 12, pp. 2642-2654,
March 2004.



[40]

[41]

[42]

[43]

[44]

[45]

[47]

48]

[49]

[50]

107
Digianswer. Bluetooth Software Suite. http://www.btsws.com/.

0000000000, AOSS (AirStation One-Touch Secure System). http:
//buffalo. jp/.

Jun Rekimoto. Pick-and-Drop: A Direct Manipulation Technique for Multiple
Computer Environments. In Proceedings of the 10th annual ACM symposium

on User interface software and technology (UIST’97), pp. 31-39, 1997.

Atsushi Sugiura and Yoshiyuki Koseki. A User Interface Using Fingerprint
Recognition: Holding Commands and Data Objects on Fingers. In Proceedings
of the 11th annual ACM symposium on User interface software and technology

(UIST’98), pp. 71-79, 1998,

C Swindells, K M Inkpen, J C Dill, and M Tory. Use that there! Pointing to
determine device identity. In ACM symposium on User interface software and

technology (UIST 2002), pp. 151-160, 2002.

Frank Stajano and Ross Anderson. The Resurrecting Duckling: Security Issues
for Ad-hoc Wireless Networks. In Proceedings of 3rd ATET Software Sympo-
stum, 1999.

Frank Stajano. The Resurrecting Duckling — what next? In Proceedings of the
8 th International Workshop on Security Protocols, 2000.

MicroStrain Inc. . 3DM: solid state 3-axis pitch, roll, & yaw sensor.

http://www.microstrain.com/3DM.html.

NEC TOKIN Corporation. 3D Motion Sensor.

http://www.nec-tokin.com/.

Yohei Iwasaki, Nobuo Kawaguchi, and Yasuyoshi Inagaki. Azim: Direction
Based Service using Azimuth Based Position Estimation. In The 24th Interna-
tional Conference on Distributed Computing Systems (ICDCS 2004), pp. 700—
709, 2004.

Goran Djuknic and Stephen Wilkus. Geolocation and wireless multimedia. In
IEEE International Conference on Multimedia and Expo (ICME 2001), pp.
581-584, 2001.



108

[51]

[53]

[54]

[55]

[56]

[57]

[60]

goobo

Paramvir Bahl and Venkata N. Padmanabhan. RADAR: An In-Building RF-
based User Location and Tracking System. In IEEE Infocom 2000, pp. 775-784,
2000.

Andrew M. Ladd, Kostas E. Bekris, Algis Rudys, Lydia E. Kavraki, Dan S.
Wallach, and Guillaume Marceau. Robotics-based location sensing using wire-
less ethernet. In Proceedings of the eighth annual international conference on

Mobile computing and networking (MOBICOM 2002), pp. 227-238, 2002.

Seon-Woo Lee and Kenji Mase. Activity and Location Recognition Using Wear-
able Sensors. IEEE Pervasive Computing, Vol. 1, No. 3, pp. 24-32, 2002.

livedoor Co.,Ltd. livedoor Wireless. http://wireless.livedoor.com/.

Yohei Iwasaki, Nobuo Kawaguchi, and Yasuyoshi Inagaki. Design, Implemen-
tation and Evaluations of a Direction Based Service System for both Indoor

and Outdoor. In Secound International Symposium on Ubiquitous Computing

Systems (UCS 2004), LNCS 3598, pp. 20-36, November 2004.

Yohei Iwasaki, Nobuo Kawaguchi, and Yasuyoshi Inagaki. Azim: Direction
Based Service System for both Indoor and Outdoor. IEICE Transactions on
Communications (Special Issue: Ubiquitous Networks), No. 3, pp. 1034-1044,
March 2005.

0000,0000.0000:000000000000000000000
000000000.01300000000000000000000000
00000000 (WISS 2005), pp. 153-154, 2005

0O00C0. 00000000000000000000000000. 000
0000000000000000000000DICOMO 20020000, pp.
9-12, 2002.

O0000,0000.cogma: 0000000 DO0OOOOODOODOOODOOOO
000o0o0OO0D. 000000 oooooOoooOobooooboooooo
O, pp. 1-8, 2001. http://www.cogma.org/.

Yohei Iwasaki and Nobuo Kawaguchi. LocPointer: Position estimation and

pointing method using angle sensor device. In The 9th Annual International



[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

109

Conference on Mobile Computing and Networking (MobiCom2003), Demon-
stration, 2003.

oooD,0000,0000.RICA:D0DOO0ODOOOODOOODOOODOO
gbogdgbbuogdo.bl11booogbbodboodobboooboabn
000000000 (WISS 2003), 2003.

ooob,0000b0,0000. RICAODAzmOOOOOOODOODOODOO
gobobobooooobob. oogoogbibDg 2004, 2004.

goob,bobo.gbobooobogbob p2p00nobobOnD. D40
SPAODOCOOODODOO0OODNSPA-SUMMER 20050, August 2005.

ggob.bogoobboboogo.bbod, 1999.

Jason Hill, Robert Szewczyk, Alec Woo, Seth Hollar, David Culler, and
Kristofer Pister. System Architecture Directions for Networked Sensors. In
Proceedings of the 9th International Conference on Architectural Support for
Programming Languages and Operating Systems (ASPLOS 2000), pp. 93104,
November 2000.

Lewis Girod, Thanos Stathopoulos, Nithya Ramanathan, Jeremy Elson, Debo-
rah Estrin, Eric Osterweil, and Tom Schoellhammer. A System for Simulation,
Emulation, and Deployment of Heterogeneous Sensor Networks. In ACM Con-

ference on Embedded Networked Sensor Systems (SenSys 2004 ), 2004.

David P. Anderson, Jeff Cobb, Eric Korpela, Matt Lebofsky, and Dan
Werthimer. SETI@home: an experiment in public-resource computing. Com-

munications of the ACM, Vol. 45, No. 11, pp. 56-61, November 2002.

W. Keith Edwards, Mark W. Newman, Jana Sedivy, and Shahram Izadi. Chal-
lenge: recombinant computing and the speakeasy approach. In Proceedings of
the eighth annual international conference on Mobile computing and networking

(MOBICOM 2002), pp. 279-286, 2002.

Kari Kangas and Juha Roning. Using code mobility to create ubiquitous and

active augmented reality in mobile computing. In Proceedings of the 5th an-



110

[71]

goobo

nual ACM/IEEE international conference on Mobile computing and networking
(MOBICOM 99), pp. 48-58, 1999.

0000,0000,0000.000000000000000000000
00000.060000000000000000000000000C0O0
0 (SPA2003), 2003.

0000,0000,0000. ProxNet: 0000000000000000
0000000000000.0110000000000000000000
000000000000 (WISS 2003), pp. 103-108, 2003.

Jeanne Ferrante, Karl J. Ottenstein, and Joe D. Warren. The program depen-
dence graph and its use in optimization. ACM Transactions on Programming

Languages and Systems, Vol. 9, No. 3, pp. 319-349, July 1987.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


