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2- 1 Contiki 1217 R ¥/~ = K

FEL b, FRMHERJLTRERBRER. EEELT, NARREA—
ANHEREIE B R TRET B, RGURBNE, ST — RPN E A (B EE
B, BB, EEWIGAERE, B RGHE(WEE etimer R GHEE
etimer_process) A1 H P #8519 H 8 shitRE, R 5 #E N AL HEFHAF AR5 (i E B4 1
MEMERf 7N, SEBR_J& process_run BRELHITIRE) . 03 P AT 5E BT = e o 2 gt
M2, T JE e 2 A PR AR A — AN, b BEAZ S 8 X BT AT — N )
ZJG, WA SRR B AR — AN . ¥ process_run AU E T
JNE] main BREL, CRE OGBS, W

int main()

{

clock_init();
process_init();

process_start(&etimer_process, NULL);
autostart_start(autostart_processes);

while(1)
{

I B AT46 4
I FERT IR 1L

[*** g5 %5 process_run FR T fE***/
if(poll_requested)

{

do_poll();

1A 3 & Gr ik e
HEEN P E R sl e
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}
do_event(); T A B A A B B — A A

}

return O;

}

2.2 Contiki R#%

BEFRETCEEf — D RS EE MR, Contiki HJ#EFEHLH|ZE T Protothreads
LA, OV RE IR PUE ST IS RIS BIMA N, Contiki >R FH P9 St R R i

2.2.1 Protothreads

Contiki i ] Protothreads!™®* =¥ liz g g 28 4, 78 Protothreads &A1t
THE¥E, ATENANAZROBARRS, &SR0T 5T BT &t
Protothreads, SEBx & —FfigEHLLEMNELIEE . RN ETEERGEE
MR 2R IEME RS, WA REEMA B ik, BATHREDIH, K A (G
B(EFERHA R Wik, FASEFAEERT . M, M FHRARRS, 2
A7 32 IR AL A 19 s LA BLSE, R TiX 5% FE, Protothreads T4 Hiilk T4 it
PRI — /M, G rEEFES Protothreads X bR = B Wi T

STt RS

ya
N\

& 2-2 Thread 5 Protothreads £ Eb i 14
METT LB e, AT 2 3 MR Thread LA, 7€ Protothreads W 7 B —ANk,
YRR IR Z g, AR ANE ORI NAFE 2 ST o RAFRE P T AR
£ 48 1) Thread HLHITR faj B, N5 EEIRAFAEFAA IR, SR1M Protothreads AN BEXRF W




FARAEAEAE L . Protothreads fRIG @0 Hufif vk 71X AN R A, RUF— N7 AS
AT TP W AT, RUOARRSAR B A AR B Bo ], By ARDAS A A 55 V) et
AR ENZA R, WA BRAZW S . T — %R RS PAT AU i,
N BRI JE I switch THA) Bk 21 E— Bk rh i b T7
(L) PRAT- Wt 2

PR A W 2 3 DR A7 AT 2O 58 IR, 72 48 Hh W7 1 4 77 95 N G 198 e % B
__LINE__, 4uifdas{8H sl Wi s, RITBL RAhBiTigenZ:, nrbl
RO JG R AT HE 2 LC_SET, HU% PROCESS WAIT _EVENT( NI, K
ik LA

#define PROCESS_WAIT_EVENT() PROCESS_YIELD()
#define PROCESS_YIELD() PT_YIELD(process_pt)
#define PT_YIELD(pt) \
do{\

PT_YIELD_FLAG =0;\

LC_SET((pt)->Ic); \

if(PT_YIELD_FLAG ==0)\

{
return PT_YIELDED; \
Ja!
Jwhile(0)

#define LC_SET(s)s=__LINE_;case __LINE_: /MEAFREFWIE, FIKIEHETZ
BEFE ELPEMEF case  LINE__

EAS —#EM2, 7 LC_SET BT &iE4] case _ LINE_, HT NIxVkE b
R BRI switch 5 5 8 v Bk 2] case 1 T —1EH),
(2) K W 5

Wl TR Y T RIS AT RO, B MAZIERE I BB AT R HE N, $% B/ Contiki
IR B e, PREA S — 2B A){H 2 PROCESS_BEGIN %%, %% 415 —4 switch
EA), T BB E— R R W AT, MR E AT, %2 PROCESS_BEGIN JEFF
FEARRLD R

#define PROCESS_BEGIN() PT_BEGIN(process_pt)
#define PT_BEGIN(pt) { char PT_YIELD FLAG = 1; LC_RESUME((pt)->Ic)
#define LC_RESUME(s) switch(s) { case 0:  //switch iF = Bk 214k b i 1947

2.2.2 #HIZITHIR

1IEW Linux —#£, Contiki tH — "N ACRIIR A EFR A0, A FE R




52, Contiki BEFEIEHIRERI AT 2 . HHEERE RGEA HEHLER, WTE
Fi7~(# PT_THREAD % JEJT):

process_list
K process process_| process 2

struct process *next —- struct process *next o struct process *next = NLULL

const char ¥*name const char ¥name const char *name
char (* thread)(lc, ev, data) char (* thread)(lc, ev, data) char (* thread)(lc, ev, data)
struct pt pt struct pt pt struct pt pt
unsigned char state unsigned char state unsigned char state
unsigned char needspoll unsigned char needspoll unsigned char needspoll

2- 3 Contiki #EFEEEZR process_list

Contiki 24t E X —4 285 process_list /E AdEfRsER ISk, BEX T —4
2R A% & process_current A T8 RIS ATHERE . 1AL & next TR A R — MRS,
Ja—HEREM next FEIAIA . name F2HEMLER, WTLLBERASGRE (€ XL E
PROCESS_CONF_NO_PROCESS _NAMES & 0)ii% A #EFE 4 FR, B name A%
TR, AR E state RoREFEAPIRA, L 3 F4, B PROCESS_STATE_RUNNING.
PROCESS_STATE_CALLED. PROCESS STATE_NONE. ZF#& needspoll Frifist
RS2, HAMAME 0 F1 1, needspoll A 1 FkEFEFE B A =ML 2% .
(1) 2 A% & thread

HRRIHATAR, BISERRPAT SEPR b2 i T i R 2. 75 92 B () ik A% 45 1) A4 A QRS
B, ZAE % PT_THREAD $4%, JEIFRUN—AsREdaEr, i .

PT_THREAD((*thread)(struct pt *, process_event_t, process_data_t));
#define PT_THREAD(name_args) char name_args

/*** 7.'—'5 @ﬂ:*** /

char (*thread)(struct pt *, process_event_t, process_data_t);

(2)F 1AL & pt

B B SCATR —Ff, Contiki JEF2/2 5T Protothreads, Ft DAREFEF 6 & 24
AN EALSKAE TWTIATE . AR pt AH — U R R Ic(CEfF 5 R ), n LK
pt 157 B R L AORAAAT U, AHOCURARRS I T

struct pt
{

Ic_tlc;
}

typedef unsigned short Ic_t;




2.2.3 HIZAE

Contiki AEWFL A, FH#tRE s Hed 22 & needspoll 71K, BRIATEHLZ O,
R e g . AHEDR AR RO S e, T AAE RN 2 W48 € F needspoll
R 1, BeE AT R E W E R B SR AR . SRR, &kis

ITH BRI ERE, TG H A —ANE, WS XS A S e R
T P AN HEFREE R, B needspoll A 1 (HEFEIRNIZAT, KRBT

I***do_poll() <5 AXA%, HH process_run i F***/
for(p = process_list; p '= NULL; p = p->next) /i i Fe % 3%

{
if(p->needspoll)
{

p->state = PROCESS_STATE_RUNNING; IV E R FRIRES
p->needspoll = 0;
call_process(p, PROCESS_EVENT _POLL, NULL); //BiEfENizstT
}
}

PLE R R SR B, BB AR, B AR R state b iUE HREIIRES
LA =R A& PROCESS STATE_RUNNING . PROCESS STATE_CALLED .
PROCESS STATE_NONE. Contiki iR K.

PROCESS_STA
TE_RUNNING

exit_process()

PROCESS_STAT
E_NONE

PROCESS_STAT
E _CALLED

K& 2- 4 Contiki SRS &
BB b \ﬂw’l)\tﬁ)u&iﬁﬁiﬂﬁ(fﬂﬁtaﬁb?ﬁ%ﬁﬁ%’fﬁ%ﬂﬂﬂﬁ@ HEFRIR
40N PROCESS_STATE_NONE. it 3t 5 2 B 41 process_start ¥ 35 61 4 i3t
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BN 8 AT BB (B R 2 AT L), F IR 345 $OAT BRI 3 7 R & O
PROCESS_STATE_CALLED, At{Eizfy BAAIRRERE (RIS IR Is 1T M5 AFiaqT)
PLIE A exit_process 1B H .
(LRI

RGR BN )G # R AR AA e, EHE AR AR, BRI T BT R
HAFNF AR BRI UG . KRR R R O, AT R i
process_init JEARAL 41T

void process_init(void)

{
PR FAE BRI >/
lastevent = PROCESS_EVENT_MAX;
nevents = fevent = 0;
process_maxevents = 0;
PRI A R >
process_current = process_list = NULL;

}

(2) B FE

O 2 AR S bR bR e S — AN FR 5 ) B A SRR AT IR I R B B
PROCESS D Refdfie L —ANgEtt ik, R AT R ok i, SRR (&
W4 PR Hello world):

PROCESS(hello_world_process, "Hello world™);

[***PROCESS 7% & JF-***/
PROCESS_THREAD(name, ev, data); \
struct process name = { NULL, strname, process_thread_##name }

[***PROCESS_THREAD 7 Ji& H-***/

static PT_THREAD(process_thread_##name(struct pt *process_pt, process_event t ev,
process_data_t data))

#define PT_THREAD(name_args) char name_args

P BHRN, PROCESS %2 5 P44 ]
static char process_thread_hello_world_process(struct pt *process_pt, process_event_t
ev, process_data_t data);

struct process hello_world_process = '\

{NULL, "Hello world", process_thread _hello_world_process };

AU, PROCESS 7:5kbr b B — N BRI o L — ARl e, Bl g i i
FE next $EEMIEIMIA, HBEAHRN “Hello world” , 3EFE AT R EL R4 N
process_thread_hello_world_process , & f7 1T 2t ) pt A4 0, JIRZF A O(HP
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PROCESS_STATE_NONE), fltJaZibrichi needspoll 9 O(B[ S A S 4%) o

PROCESS & X T &t IF 75 B 1 ef 3, i/ ZC Il ek 2, @R
PROCESS_THREAD St#l. fHfFEEK &, K PROCESS ZEIF T 1%
PROCESS_THREAD, T 750 pk%, ifiix B2 ﬁx@&, XONAE T /I # % eI 5
AN T A5 o LR SRARAS 0 T -

PROCESS_THREAD(hello_world_process, ev, data)
//static char process_thread_hello_world_process(struct pt *process_pt, process_event t
ev, process_data_t data)

{
PROCESS_BEGIN(); // B EIT Sk b 20

PR ARAD AT IX >/
PROCESS_END(); //p& 5K W2
}

ARSI ACHD A2 E %% PROCESS._BEGIN 5 PROCESS_END 2 Jd], iX 2 [A]
N IX PGS T B R A I8 S5 B (D 4T %), % PROCESS_BEGIN 1 &
switch(process_pt->Ic) i), IX AL o W 33 R F 0GR R PAT (8 nT Jd e switch 15
kAL IR S 1 case, B AR K (K47
(3)E BN

PR #L process_start I T B ah—NiEFE, BT SEIRE, BHIWHZEFE &
e BEERY, MEHERE MR ER, 5% E K — Y654
PROCESS_EVENT _INIT. &%\ process_start Ji 20T

i
TRAF
) process_current
AR '
R SLAR s e
! i HRLEAT
WERSK I
175 e
process_current
! ;
sz — A I
=

Gl Jje——

& 2-5 p&%5 process_start i f &
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process_start K FEFEAR #5154 PROCESS_STATE_RUNNING, M PT_INIT
T ARAT W S AR S N O(BPAT 20N 0). 1 A process_post_synch 25 it R il ok — A
A5 4, FEh PROCESS EVENT INIT. 2 & 23k iz 47 i A v m] gl o i (b
k), FEAREAT BUR S BT AR R R AR, HUT KR . BT R
call_process PR =L

“AJCALLED

AT BRI
thread

fm

i

2 i
h 4 h 4
I
B R JSRUNNING

& 2-6 call_process JiifE &

call_process & JCi#H TS 40 UE, RUHEFE AL T2 47 RS QB o A M B it AR
A4 PROCESS_STATE_NONE)Jf H 2 1R EUIAAN N2, B Bt R RS BN
PROCESS_STATE_CALLED, F/piZtFRHAHATR . BTk, 181752 Ak,
R 3 [B]F 0 gk A2 2 75 4 R (= 3 1) BB HH (B sh ), & 2R exit_process
BRI RARR &N PROCESS_STATE_RUNNING, 4k 4L/ 3L
W&

11



(4) HFEIRH

BERRIZAT SR ECE U BRI F A AR S EUHFRIR . #RYE Contiki SufEALLl,
HERE R B B G — 2% 18 ) J2 PROCESS_END(), %% U 1E4] return PT_ENDED,
FKonfEE T e . RGN ELN (FAGEHE, F5L EPAT R EUER), i
LRGSR BB H =, thread f#iR[H] PT_EXITED, #FREEsNRH. LA
S REAL B S PROCESS_EVENT _EXIT B4 SHGH B H . BB H
PR % exit_process JRARE U1 R

‘q@
A

SR AT R E A

A A
RS i M FEBE SR
JJNONE e U
I Ho A Y
RIB = N

K| 2-7 exit_process Ve A
HEFEIR H e %R exit_process B SEAMAERER KRR p #EATSHUIE, B IRIZIERE
23R8 2 T F B FOIR A N PROCESS_STATE_CALLED/RUNNING(HI A fE /2
NONE), #&EWHFEIRE LA NONE. B, [mEFEaEaR 1 pr A S A fE fh A 8
H #{4 PROCESS_EVENT _EXITED, Ut HARSFRAK R PAT LB 1ZF4, HpiR
HE W RIUE S AR R HREPATRE A thread HHTH )5 T1E, &5
P LR I AR M

2.2.4 EHAE

FAFIRENHLE]Z R THRA R RS, BT WL, G SRk (T
s, BARRIE), RGN IFEAEFIZ AT HT R AL, LR AR
W, RDIFE(RGUE TIRIRRAS, 2 S Bk I A e i) F1 MCU R 2 5

Contiki ¥ FHAF-ALHIFEN Protothreads HLii, & NFAGE — AN HBFHMF
Bl A1), BEREIA] )T BTG S R I AR AR . AT 5 R A RAR IR A
L5 RIA event_data 5E XANTF
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struct event_data

{
process_event_tev;
process_data_t data;
struct process *p;

¥

typedef unsigned char process_event _t;
typedef void *process_data t;

TG 5 F /5 RARR— A3, Contiki £ T 10 NZE11(0x80~0x8A), A
IHEH P . ARG E — AR, W p 9 NULL, Rz FRg8 e prf it
FE(RIT % 1F PROCESS_BROADCAST). Britz b, FH44AT LAHER £k data, AT
DA I s EAT S0 18] BRI (170 53 — HERR A% 38t s R 34 o

Contiki H— M2 R KIFFASEBUAAEN, XEWREFM M EERSIBIT 00
S E () AT LS PROCESS. CONF_NUMEVENTS B & kD), gk
HFbrn] DUPRIE VT ) S F . RGIEE XA 2 R a7 & nevents Al fevent, 7
ATl AR B FEAF B B T — ML E . F ARG, 17
fETEAUH R, W

event event_data event_data eveR{_data

process_event_tev

process_event_t ev

process_event_t ev

process_data_t data

process_event ev

process_data_t data

process_data_t data

struct process *p

process_data_t data

struct process *p

struct process *p

struct process *p

events[0] eventsli] events[i+1] events]...]

K 2- 8 Contiki F{}-BAFI R~ =

A LT Contiki R4 &, FAFFFRARIAEH 5, R SRS 1SR,
4 JmAL & fevent i3k 1T —IRAr LB FAFI TR
(L)F 4

Conitki A P Fh 77 20 A= F A, BP[RIEH 5748 . [F] 2 S 1S process_post_synch
BRBEA, F RS EREA TG call_process FRE). 1M AE A A B
process_post F=AE, FREAE M AL, T A BN S BA A S5 45 40 3], process_post
ViWE <L
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& 2-9 process_post BR B K

process_post 1 S A Wi ARSI 27 O, AR EA R, SIEE N —E
WAL E (BRI TG, F5RERAE), 05 3 B S IR R A B F A A5 1.
()F

FARARER, KGR IRS R, &K RG] (process_run 5F%k)
R —ANFEF, do_event RREUH TR EM:, HmfEE W -
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AN
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A
4R

2-10 do_event p& L

do_event B S HUH A (R A E E R B —ASHAE &), SO AR AL
FAFBHS T — M B FA B AR AT, R ZERBURERIE) . HE HIWr
RN #EHE 1 PROCESS BROADCAST, #42, HERIALFE . #& 3 4: vl ft &
B 2 BINFA], N TRUE RS 1, SeIs AT SR SR L RERR S 25 A R A (U
H call_process 5i%k). i HF 21616 F A PROCESS_EVENT_INIT (Gl
(RIS g2 fil A M A1), 7R B IR W PROCESS_STATE_RUNNING.
() FH Ak 3

SR PR R b T R A SRR A BR B thread, 1E 40 ESC R U AREE, call_process
22 tread PRAL, PATIZFE. SCEARAD AN R

| ret = p->thread(&p->pt, ev, data);
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2.2.5 ERE

Contiki PI1Z% 23T S350 M1 Protothreads ML, FFEE AT LLZ AT FHAF(L
ndzgE, BAEDIK), WAL A ST (AN e e ) . I A Y E B AN
Contiki #2t 7 5 FE S a7, B timer(filiid — B E], DL AR GEi s Hoh 5
A7), stimer(Fiid — B8], DAFP A BAL). ctimeCER 25208, R E®E, AT
Rime BhidAk). etime(ER 2823, ik —DFHAE) rtimer(SERf &R 48, £ — M
fif AT 8] 17 FH B4 o

T etimer fE Contiki {8 ) iz 1, B BIX L etimer H & 415
etimer_process & ¥, AN VRN H etimer AHOCHE AR
(1) etimer 412145y

etimer 1EN—RBFIRFAAZAE, RIS E .. Bk 2z 4b, EFHLERIAE
A% JE M, etimer S5 R E SCUNTR

struct etimer
{
struct timer timer: J140, B RO GG I Z21) 0 ) 5 75 e A
struct etimer *next;  //#g1] F — etimer
struct process *p;

¥

R AR B timer F A e I 2 @M, A AR AAI ZI KX RIRE, K s in i Z) S
R AR N5 2RI Bhoek EL, (S AT RTE 2 A5 2 . AR EE p 4 1A IR E I ERE (p 9 NULL
MR IR 1Z e B a8 5 A RS E) . AR next, 8RN — etimer, RAFTA
etimer B —MEER, W T EFR:

timerlist

climer 0 climer 1 etimer n
NULL

struct timer timer struct timer timer struct timer timer
struct ctimer *next struct etimer *next struct etimer *next
struct process *p struct process *p struct process *p

2- 11 timer &3 timer_list 7n & &

(2)#hin etimer
E XA etimer Z5 #4944, I etimer_set BRECE etimer ¥R AN timerlist, &%
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etimer_set Ji A2 W1 -

/
/
/

AR} )/ $& Fetimer &
/ Gt R e 2
/
/
A /
. ; / 1Zetimers&
% HEtimer /
= // T AR
/
/
A\ /
add_timer Fretimer A £
- timerlist
N | Il
\ AN RETF—AE
s N SRS 1]

AN
AN
AN

2- 12 etimer_set i f2 &

etimer_set 5L E etimer & A8 & timer FIME(H timer_set % 5EK), BN A
YT A RTAAAL start, FF¥ & ARG interval, 23518 add_timer BR%L, 1Z R EE 5L
BT etimer RGHEFE etimer_process L e $eFt, LAE i) 2s i (8] 2] 7 n] DAAS 2|
BB N o B R ARAKIN Y etimer ASZE timerlist o GE L i timerlist SZEL),
1% etimer C&7E etimer #E3, WG etimer IIABER, BTN IR 5 U)K
i‘? etimer ffi A\ Z| timerlist %‘iﬁ%ﬁﬁ JE B HIN 8] (update_time) . 3X BB s ] f1)

SR etimer 5 £, IBFE L K next_expiration(4 /5 & &2 8)f R, #His
ﬁ etimer Z|},
(3) etimer & F1

Contiki F — >R Guit#2 etimer_process & ELFTA etimer eI 2% . FEFEIR H T,
e[ AT BERE RIS PROCESS_EVENT_EXITED, 4R th{ufh etimer REiHERE
etimer_process. %4 etimer_process A HATAII5, (EEH 25 A FHMH etimer
Y BZHRE, A BMERIXLE etimer. BRI 4, etimer_process it 2 AbFE 2 3
1] etimer, etimer_process HJ thread e & AE U0 T
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~EH
etimer 21| 1]

/ InIniZetimertd
/ IVAE=RY
/ v
/ Fetimer ()i AE
/ BEME NS
TR BT A A DR / v T etimer_

etimer / )
! B3 Zetimer

/ v
RAFH — R EI
ALERFTA 2R

: " IS [a]
etimer

processtit a2

v ==

ghl
& 2- 13 etimer_process (1] & %% thread Ji 2 K

etimer_process SRIFHATAUN , # AL 1E R R B4, W7 8A timerlist, 145
ZHEFE GBI 25 data 1%36)F 1 etimer M timerlist MM, 1 5 #4625 B A 2R
etimer. JEIIE IS etimer ZF BN etimer, # AR, K0 E rIt iR 5
4 PROCESS_EVENT TIMER, ¥ etimer f{iEFEF8 4% A2 (FEAE SN 14-BA
b, AERTEER), HEMIBRZ etimer, SRH T —IX etimer RN [A], dhSda 2
A etimer 23, $27F etimer_process L2, £ FRAREA etimer R T, &t
B, Bz, i timerlist, R etimer 2, A 5 E L EAER, B
timerlist %A A etimer FiR .

2.3 X F% Coffee

ZS

o
it

NI =

o

o

2.4 BHFSHNEL
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2.5 Rime 8 #%

1£ 45 1) 43 21845 424 (communication architectures) R i & 95 5 52 B 145 i 2%
W28, TR T % m) 85 R A (LG ek T = 20088 2R 6 Dh RE IR S 2 S ), (X 3
R S48 15 e 59 DA e s DL 1 (fragile and unmanageable systems). [Klit, f£484>
BB BRA R EN, FNTRRI, %5028 Fr Ll BRI
gl BT, Rime R4 RS .

2.5.1 Wil #5454

Rime 24X E R M2 g BRI, R KIFE. LML
e, BIERIAR AR DN AR EH, JET Contiki 1—#84)(Contiki 1483 #F
ulPv4, ulPv6. LwlIP). Rime Bk MIMERI LN

FAL Bk B R %k
ruch ribch nfb Pt
ruc ribc nf CIESEEE
suc sibc /
| MBS
uc

\ ibc Bl Rk %
_____________ k____________________
abc BT

Bl 2- 14 Rime Btk 25 I HE ]
P BB R &R S S T
rucb
ruch J& LBk IR IR TZE, K Eds DO 5 A7 3547 18 % (Bulk transfer) .
ruc
ruc /45 Reliable communication. 751815 HH #2558 : Stubborn transmission.
Reliable transmission . 1% = 3= £ 52 3L i W\ #1 J7 %1 T g (acknowledgments and
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sequencing).
suc

suc & Stubborn transmission, &R FEEE ) —)Z. suc X —JZ1ELS E I [A]
(RN B KL, B3 EEEHT . N TR ERER, fFERERK
R U (maximum retransmission number).
ibc

ibc 7 identified sender best-effort broadcast, ¥ /2 KGRI — R %EEH
543 (sender identity) =k # .
uc

uc & 2 unicast abstraction, # )2 s QAR In— N ECE 5.
abc

abc =2 anonymous broadcast, 4 #&. BRI EE Ll oLk S ik 5)
(radio driver) & 25, SR H JCZH AR S) A AL T A8 48 B )=

2.5.2 B EFE

i Rime PhBURRBEAT IS 2 B, R EEEALERL . Rime Pr U (it Sk B4 |
B ZEE=MIhRE. FEMG, () 2H Bk HL 4% (Single-hop unicast)iZdE it
o

LIRS I SE B DR AT 108 — 5 B (k& . #IcE), Rime WA
— RAN R ARAF X B BR S (S B . Rime & — 2 #5845 A1 B 10 3% 82 45 1 A4 (LA
_conn&5E), LEMRETE, WT:

rucb_conn --> runicast_conn --> stunicast conn --> unicast_conn -->
broadcast_conn -->abc_conn

BEAS AR S AR A B 1 [ 2544 14 (LA _callbacks JRZR45E), % iAA Y
R AR B SN RIE . R BERSE . BRRIE DR, STz A MR B
{0 QU CIR T EAy A E N € (T

rucb_callbacks --> runicast_callbacks --> stunicast_callbacks --> unicast_callbacks
--> broadcast_callbacks --> abc_callbacks

zi b, EREEST open. ERELEFIK conn. [RIIALERIA callbacks [A]fK)5% R U
INSE
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open ‘ rucb H runicast H stunicast H unicast HbroadcastH H channel ‘
coon ‘ rucb H runlcast HstunlcastH unlcast HbroadcastH ‘

callbacks‘ rucb H runlcast H stunlcast H unlcast HbroadcastH ‘

& 2-15open. coon. callbacks % 5% %

(L)IERLE A
BNTIERE, LFRVIESERIA ruch_conn &N R AR B, 45 RJ4E ruch_conn
& SINR
struct rucb_conn
{

struct runicast_conn c;

const struct ruch_callbacks *u;
rimeaddr_t receiver, sender;
uintl6_t chunk;

uint8_t last_seqgno;

k

ZEFJAAR ruch_conn %% AR =S L UNR

uc(unicast abstraction)¥ b2 FIEHR AR IN— N RCE kLB S N — 2, X
B c IR TN — BT,
u

ghf4A ruch_callbacks A 3 AN eR#HR £ R 1 48 8 5 A s e write_chunk. 32808
Bt read_chunk. #i timedout, R ' EH OS2I,
receiver. sender

T FR R E TR % . IX BL) receiver 2 %5 B AT s f U
chunk

HHRIEH .
last_seqno

—RBAR RIEZ AN R BINERE — NPT, o R R, iy
PG REETRE —MFIlS, &5 T AR R E — R, 17
1EFEU)
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2.5.3 #iEAIE

Rime Pp AR AL R G, HUAT ABEATIEAE 1 (K&, #Ulcdiidle), Rime Wik
PO AL PR SE L AR HE . 2B =R IhRE . AR 1L, 1 44 BBk 54k (Single-hop unicast)
FORHHE G .

Rime & Z R ALK, BN RA B o A 2@ FJE R T 2RSSR ¢ B,
HARUTT -

rucb_send --> runicast_send --> stunicast_send_stubborn --> unicast_send -->
broadcast_send --> abc_send --> rime_output --> NETSTACK_MAC.send

ruch ;2 HEi(Bulk transfer) 2, v DAERfR LS, s A ik pRi %K ruch_send
VUM ELUE

int rucb_send(struct ruch_conn *c, const rimeaddr_t *receiver)
{
c->chunk = 0;
read_data(c);
rimeaddr_copy(&c->receiver, receiver);
rimeaddr_copy(&c->sender, &rimeaddr_node_addr);
runicast_send(&c->c, receiver, MAX_TRANSMISSIONS);
return O;

c->chunk KB Bk H W14640 4 0, read data 34T L& Rime 22 X 1451048
KT AE. rimeaddr_copy pR & B receiver F1KIZ#E sender /] Rime Hiudil:,
rimeaddr_node_addr F FHRIRATT S Rime #uhk. BTk, AT —ZEHRIER
# runicast_send 5¢ B I%

2.5.4 BiEEW

Rime PMCHESLIERE G, WURT LA A Bods 32 IS0 R 20 recy SRFEWCE I, BN %
e AR Rl E R T R IRSS R SR, BRI

recv --> recv_from_stunicast --> recv_from_uc --> recv_from_broadcast -->
recv_from_abc

BRI recv 1 SeFIWTIZ AR B AR B A — N8 (BUE B 2 BB L T,
A, BRI EEE S N EAE BT recv BBORAE EIUNTT -
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LR/ <

Lo
4 4
CINTTRE A
BB R A S TV
bt
BILEH A
|

RIEFE M H BN
%

Caw)

K 2- 16 recv FREFEE

BREL recv TS AIBTEAS B ) B R AN A R S — AN E A (B RLOR K IN, 7R B
5Y), R R ERE—DHRE(H &GRS RRELETE). GA2RE 1T
H, BEWRE GBI ER . A PIRROEE LR RN, g, BT RUR
W BSOZ B AR 20, U SE SO DR . B IR R IR iR 2 Ja, B
/NTH B R ME (RUCB_DATASIZE), HIX2#iR i /a i —8, S5 AN&E—H,
HMIEH 5 NIX R . R E R0, #EHEXR e Rs—h e
—HEIRE IR AR TE ), AR NP R R e, AR [

2.5.5 BHUEE

BEERE G, TERBOERE, DMIHAR R . SCHNERESER F R
FEAH B R R A A AR AR b R . BN A R R
rucb_close -> runicast_close -> stunicast close -> unicast close ->

broadcast_close -> abc_close -> channel_close -> list_remove

23



2.6 KE/NE

REIRNIE A2 Contiki £/E RS M Z A Rime PhsCR AR . &k,
M4 R A R R T B RGBT, S R R AT TS m A e
FEUA AR A1 e B85, Rt Contiki BRANMZ CALHIEAT ST SE2
4 1 Protothreads Ji7 22 DL A A e[ > INAEASE FH , 434 1 gk R s il e A SRR VR
AR e ERRIRE . B REIG I SIEHRR. EehEt R, SRR
Ho BEENA T EMIH], QIEFEEE. FEEE. FHEAHE. Bk, &
AT T I SR IX R A, GO0 I A8 DL R G R L e I A . B
J&, HIMTT Rime Wrilhk, Jegh HBARLEM, TG BN @& BUE K%
Bl BBOESR.
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