0000000000 1N0o0ooooooooooo )

RECUA:
wsSNOOOOooooooooooooooooooo

RECUA:Extensible Virtual Machine using Agent in WSN

oooot,oooot
Kenji Urashima', and Hiroaki Hukudat
1000000000000000
1000000000 00000o0o0Oooooon
tInformation Science and Engineering, Shibaura Institute of Technology.
iDistributed Software System Lab, Shibarua Institute of technology.

oo
wSNOODOOOoOooooooooooooooooooooooooooooooooooooooobooo
gbobooooboooobooooooooobooboboboobobooooboooboooooboobOOobOoboOoboan
good
goobooooooobooooooooooobooobobobOobobobooboooooDobDobOobOoDbOoo
goboboboobooobooooobooooooooobooooobobobobobobobooobooobobOoDbOoo
gooOoOoOoOoOoOOOOODODODOOODODOOOOOOOOOOOO0O0OO0O0 RECUAOOOOOO
O RECUAOOOOOOMate0 00 O0O0O0OCOODOOOOOOOODOOOOOOOODOOOOOODODOOOOO
gboooooboooobooboooooan

1.0000

WSN(Wireless Sensor Network) 000 0000000000000 00O00O0O0O0O0OOOOOO
00000000000 00000000000O0O0O0O0O0000O0DOOOOO000O0OOOODO0OO
O00000oooo
O00100000000000000O00000O0C0O00O0COOO0OO0O0OOOOOOGOOOOOOBOO
00000000 10000000000 (00 APP)ODDOODOOODODOOOOOOOOO APPOOO
Oooo0o0O000000oooooOoO0O0000oooOO0o000D0o0oooOoO0OoDoooOD 10
00000000000 ApPPOOOOOOOOOODOOOOOD )0
O000000000000000000000000C0000000000000O0BO0O0O000
O0000000o0O0O000oooooooo
0000 Mate[?] 000000000000 DO0OO00O0O0OOOOOOO0OO0ODODOOOODOOO
(00 OoS)0o000ooo0o0ooOo0UoO00OooOOo0UOoOO0O0bODOO0DOOO00ODOOO0O
00000 (0O00oo0ooOo0 ?7Hpo0oo00O0000U0O00DO0O0OoU0OO0O0OoOoooOooOn
ApPO00O0DOCOCODODO
00000000 WSNO ApPOCOOOOOOOOOOOOOODOOOOOOOOOOOOOOOO
00 B00000000O0000000O000O0000O0 APPOOOOOOOOOOOOOOOOO
0000000000000 APPOOOOOOOOOOODOOOOOOOOODOOOOOOOOOO
0000000000 o000ooO0oo0ooo0o0o0o0o0 (Co0ooO0o0)oo0oO0ooooooDOO
ooooo
ODVM[?|00000000000000DO0O00000OSOOO0D0DO00O0O00DO0000O00
ODO00O000ooooooOooooDoooOoooooSooboooOoOoooooboooooosoonoon
ODOo00000oooooOooO0o0ooooooOobooO0oooooooOoboboOoOoooooDoooSOoooOon
Ooboooooooooostuooboooooobooooooooooboooono
O000000000000000000000000000000000O0O00000000O0000

0 1:micaZ 000000000
(00000000 [000000 [ CPU | 0o \

| 128kB [ 512kB [ 74MHz [ 000000 |

-1



0000000000 1N0o0ooooooooooo )

(B)G%I—D’I‘J ~

COM1 COM2 HiE
.__% - -

(2) (?33] /—KA

Ul gboooobooooan O 2: RECUAOODOOOOOODO ApPPOODODO

000000000000 [?7)0000000 RECUA(Reusable Existing Codes Using Agent) O 0 O
OOORECUAOOOOO APPOOOOOOOOOCOOOOOOOOOOOOOOOOOWSNDODOO
O00000o0oooOO00000oooooo0o0o0oooooooooooooooooooDoooo

2.000000o0o0b0

0000000000 (00000000)00000000000000000000000000
0000000000000000000000000000000000000000000000
000 1000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
(0 1.(2))0
000000000000000000(01.(2)000000000000000000 (0 1.(3))0
0000000000000000000000000000000000000000000000
00000000000000

. RECUADDODOOOO

RECUADOOOOOOOOOOOOOO0O000000000O0 (000000000000000)
0000000000000000000000000000000000000 APPOOOOOO
0D0000000000000000AOOOAPPOOOOOOO APPOOOOO0 (O2.(1)000
00000 AOOO APPOOOOOOOODOO0O00O0O0OOOOOOOOO0O000000000OO
0000000000000000000000000000O0O00000000000000000
00000 (02.(2)000000000000000000(02(3)00S000000000000
000000000000000000
0 RECUAODOOOOOOOOOOOOOOOOOOOOOO0O0O00000000000000000
0000000 (03)000000000000000000000000000LEDOOOOOOO
0000000000000000010000000000000000000000000000
D000000000000000000000APPOOOOOOOOO APPOOOOOOOOOO
00 (0 4)0
0WSNOD 100000000000000000000100000000000000000000
00000000 [?000000000000000000000RECUADODOONOOOOOOOO
0000000000000000000000000000000000000000000000
00000000000000000000000000000000000
0000100000000000000000000000000000000000000000
APPOO000000O0O0O0O0O0O0OONOOOOONONONONONOOOOONONONNOOOOOONOONO0O0O

-2



0000000000 1N0o0ooooooooooo )

LOOP since H—\EE
slt 60 I—J::/l*
nez SAFE
push 1 > outliner EoREE
Jump LED (REORERA)

SAFE push 2 Cmzan

LED led

jump LOOP I—’IJ N
O3 000goaooan 0 4: APPOOOOOODOOOOO

OoOO00oOoOoOOO0O0OO0O000000oooOO0ODOOO00000000D000000C0O0ORECUA
0000000000000 0000000000O0O0ODO00 (0D 3)D00ODO00DUDUoooOoDOoOO
googodbooboboobooobuooboooboobboooboobboobooboon

4.000000000

OO0 APPOODODOOOOODOOOOODOOOOOOODOOOOOODODOOOODODOOO
O RECUAODOOCOCOOOSOOOOOOOOOOO APPODOOCODOOOOOO
O0000O0O0O0ODOOODORECUADOOOOOOOOCOO APPOOOOOOCOOOORECUAD
OD000O00000000 RECUADODOODOD APPOOOOOOOODODOOOOOOOOOODDOLODO
goooooooooooooooooon

godd

[1] P. Levis and D. Culler, “Mate: A tiny virtual machine for sensor networks”, ACM SlgPLAN,
Volume 37, 2002.

[2] Qiang Wang et al. “Reprogramming Wireless Sensor Networks: Challenges and Approaches”,
IEEE Network, 2006.

[3] Balani R. et al, “Multi-Level Software Reconfiguration for Sensor Networks”, Volume 22-25, ACM
& IEEE, 2006, pp.112-121.

[4) ODO0O0,“00000000000000000,” NII Journal No. 3, 2001.



