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Design and Development of APIs for
wireless sensor network applications

AKIHIRO INAGAKI,T! SHUNSUKE Mogi, !
TakAAKI UMEDU, 12 Hirozumr Yamacucurf! 2
and TERUO HiGAsHINOT! 2

Implementing wireless sensor network (WSN) applications needs considerable
efforts. It usually contains a series of tasks of collecting information and ex-
changing packets, which should be specified as the behavior of senders, receivers
and relay nodes. To alleviate the workload of writing low-level codes, we have
designed, implemented, and evaluated APIs for WSNs. They are designed as
high-level APIs that hide the detailed behavior of collaborative nodes. We have
also designed a translator which converts each API description into the corre-
sponding NesC description used in real environments. Using those APIs, we
have implemented DV-Hop and GPSR, well-known position estimation routing
protocols, respectively, and evaluated the usefulness of the proposed method.
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task void send_by_broadcast(){ EENEDRIT
call broadcastSend.send(TOS_BCAST_ADDR,
MODE_ONE_HOP_BROADCAST, &s_msg, sizeof(Msg));
1

send_by_broadcast( 4,Qﬁ,ev11 ) ; CO“:":::; Zeiu:;(‘: SudConrolyart(f |—|i£1§m}§0)i€ﬁ
l endM: g_-gnl_: 4,
evl (MSg >kI'N[Sg) { ‘ ost send_by_broadcast();
/luser defined }
} void ev1(Msg *rMsg){ APHLIER T B DALIE

/luser defined

}

ent _MsgPtr broadcasiReceive.receivel _MsgPr m:
void *payload, uint16_t payloadLen){ e -
Msg *receivedMsg = (Msg *)payload;
receivedMsg ->ttl--;
if(receivedMsg ->ttl > 0){
sendMsg = receivedMsg;
post send_by_broadcast();
}
evl(receivedMsg);

BEf-HALES

0 1 send_by_broadcast() J0O0O0O0O0O

000 2000000000000000000000O00O0OOOO0O APIOOOO
“get_delay(destID,event)"0 000000 ID“destID’000000000000000OOO
00000000000000000000 APIDOO0O0O0O000O00O “get_route()”
goobooooboooboobooobuooboobooboooobooboobobobo
0000000 “get_packet_loss_rate(destID,num,event)”0 00 000 O ID“destID”0 O
goboobooboobooboobooboboobooboooboobobboon
00000000000 00000000000 “get_distance_per_hop(destID,event)”0 O
1000000000O0O00O0O0000 APIDODOODOD APIOOOCOOOODODODOODO
oo0DOOoO00boOO00o0oDOOOoOooOoOooOoDOOOooDoDDOOOO0Dn ID“destID”O
000000000000 000000000nO “get-hop()’0 “get_position()”0 00
gboboboolgboobooooooobooboo

4.1.3 OOODOO API

000000 APIOODOO0OO0O0O00O0OOO0OODOOOOOODODODODOODODOOO

“build_spanning_tree(rootID,event)”0 0000 0 ID“rootID’0 000000 OOODO
goooobooooobooooboobooboobOobU0oobDUoobobobUoobOoo

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

ArPlO0C0O000000O0ODOOCOOOO0O00O0ODODOOOOOOOOOOODOOODODOO
OO00oooooo0ooooo AplO000D0OOCO0O00OODOOOO0OODOCOOOODOOOOOO
goboboooooooooooobooooboooboooooooboooo IbOOO
000o00o0000000000000000000o00o00ooOo0oo0o0ooo0oooona
0000000000000 Ipo0oo000oo00ooO0o0o0o0ooo0ooooooa
0000000000000 200000000000000000000000000
000o0000000000000000000O0000000o00oo00oo0ooo0ooo0oa
oodoO0oo0oo00o0oOo0o0OooO0ooOoOoO0OOO0OoOoOoOooOooOoooooooa
0000000000000000 “send_to_root(pkt,event)’0 000000000000
000 APIOOODO “get_ancestor(event)’0 0000000000000 “0O0”0000
O000O00oo0IbO0O APIDOOOOO0OOO0OO0OO0O0O0O0O0000O00O0IDOO
000000000000 0000000o0o0o00oo0oooa

4.1.4 APIOOOOO

000000000 APIOOOO0O0O0O000O NesCOOOOOOOOOOOOOOO
0000000000000 0000C0000000O00000000000B0000NesC
O00000o0O00oo0o00o0o00oO00oo0ooDoO0oooOoo0oOo0ooooooooo
00000000 1000000 APIDOOOOOOOO0OO0O0DOO0O0O00000 API
O00000000000000 APIODOO0OO0O0OO0OO0DO0O0OO0O0D0O00O00O0
00000000000 00000000 APIDOO0O0O00000000O0 “event”’00
OO0OO0O0O0O0ODO0O000ONesCOOOOOOOOOOOODOOOOODDOOODOOO
O0APIODDODOOUOOOOOOO0OO “event’D0OD0O0O0O0OCOCOOCOOODODODO APIO
O0000000000000 “event’00000000000O00OO0O0OOOOOOO
00000000000 0000000000000000000 APIOOOOfor00
while0OOOOOOOOOOOOO APIOOOOOOOOO0O0OODOOOOOOCOO0O
O000000000000000000000 APIOO0O0O0O0O0CO0O0O000O0O0
O00000000000000000000O0“vent”000000C00O0OOOOOO
o0o0ooO0ooo0oooooooon

4.2 APIOOOOOOO

APIODOO00O000O0O04100000 APIODOOOO0OOOOOOOOOODOOOO
O00000000000000000000000000000ONesCOOO0OOOO
ooooooooooon

Vo0l.2010-SLDM-144 No.52
Vo0l.2010-EMB-16 No.52
Vol.2010-MBL-53 No.52

Vol.2010-UBI-25 No.52
2010/3/27

ask void get_Hop(){ HTV)E BRI DRST (sender)
call querySend.send(TOS_BCAST_ADDR, MODE_ONE_HOP_BROA] T
&s_msg, sizeof(Msg));
command r ar —
sendMs; #fE
endMs

HTURERIBOLEN (sender)

void ev2(){ APLIEE T B D ILIE

Jfuser defined

hop = . ﬂsk void response()( LK REEMEORST (receiver) I
— ’ ’ call responseSend.send(responseSendID, MODE_DOWNSTREAM_ACK.

&s_msg, sizeof(Msg));

i
event TOS_MsgPtr queryReceive.receive(TOS_MsgPtr msg, void *payload, uint16_t payloadLen){

*)payload:; -

(ll\pllsyg >hopCount){ HTUREHANVE

AMsg ->hopCount;
->previD;
yID){
SsrelD;

3 sg >
e >prevID = mylD:
sendMisg->hopCount = receivedMsg >hopCount++;
post get_Hop():
i
else(
sendMsg->srelD = receivedMsg ->destiD;
sendMsg->destD relD:

}

} receiver

cive(TOS_MsgPtr msg, void *payload, uint16_t payloadLen)

i
1 LR RZIEEA b
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s e ada
c (TOS_BCAST_ADDR, [y P

MODE_ONE_HOP_BROADCAST, &s_msg, sizeofMse): | | E{S ANIRDET
sk voi

1_by_broadeast2(){ a
nd(TOS_BCAST_ADDR,
IOP_BROADCAST, &s_msg, sizeof(Msg));

.| REENEQER

if(myID < 5) !
SRy

elSE —

“ sendfbyfbroadcast(ﬂS_,p_!(t_Z,evZ )}\; "

evl(Msg *rMsg){
/luser defined

post send_By_Broadeast2();

ev2(Msg *rMsg){

} //user defined ve;;i“:rl:\:ﬁe:Mw } APHLIER T OWE
T

Void ev2(Msg *rMsg){
d

F{EBANUH

w16t payl

eive(TOS_MsgPtr msg, void *payload, uint16_t payloadLen){
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