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Abstract

aims at monitoring the behavior of physical processes, analyzing information to generate correct instructions,and actua-

Internet of things (IOT) is an intelligent system which integrates computation,communication and control, It

ting actions to make physical environment work correctly and better, In Internet of things, different things interact local-
ly or through network connections, These interactions are affected by time and locations. Modeling and verification of
Internet of things are an important area in the research of Internet of things. This paper proposed an interaction model
for IOT based on real-time UML sequence diagram. In our model, all things that interact in IOT are modeled as interac-
tive objects between which interactions are modeled by real-time UML sequence diagram, And timed automata is used to
model the internal state changes of interactive objects, which results in a complement to the interaction model. Finally
according to the transition rules, the interaction model was transformed to the form of timed automata for the sake of
verification, A case study was used to show how to specifically apply the interaction model. Further some properties
which IOT should satisfy were presented. And the model checking tool UPPAAL was used to analyze and verify the in-
teraction model for 10T,
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frat D IKBUE MR ER B, B E B R XA ITEN. &
mEETRmMIBAL,
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WHERAEZEIZL, I HFRIVIGRE M. BEE T
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MEPEX AT ENR, HEAGRALHEHITEE N
{prep)rascys,rye HTFES p LAGED FHL cp A BES S
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B RSB R MIER.

AR B ARG AT AT )G AR BI AR B 2 R R(Ls,» Lo,
m)={r(L,,L.,n),r(L,,L,sm),r(L.,L,,n),r(L,, L, n),
r(LysLeysn) vl Losn)}, WRIEE X 5,7 R(Ls,Lp,n)
3914 Network= {r(L,,L.»0),r(L,,L.+0),r(L., La»0),s
r(Lep s Lo »s0) 5Ly s Lo s 1) y7(Lp s Lo 2) ¥ s Local={r(L; s L,
0),7(L,,L,,0)},0utofConnect={r(Ly,,L,»n)} (n>2), 3
dafdi H Outer, Intrl, Intr2, Inr 53 B6R IR 2 BR v (L, > L.,
1) s r(Lep s Lo 52) 57 (Lp s Ly s DR #(Ly 5 Lo 500 o #RIR Outtr,
Intrl, Intr2, Inr ¥ N FRAE P AL BFEMBE LS LA
Wt 1 EBE LG 2 B ER B 2 TEEN B
ok, LA R BB TR .

RIEE N 7 FHMEXRERH RS R

Loc(Ls,Lp,r(LssLpsn))=@,r(Ls,Lp,n) & {r(L,,
L,,0),r(L,,L,,0),7(L,,L.,0),r(L,,L.,0),7(L.,L,,0)},

Loc(Ly Lo s IntrD) ={tr1,trs } »

Loc(L, L, s Intr2) ={try },

Loc(Ly L, s Inr)=0Q,

Loc(Lyy s Lo s Outtr) ={try y>++,tr, | 2<n<{+oo}
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Smart Homelnteract= par(F; ,F3)

F,=1loop(ACState==true, (pnil,cp:nil,trysnilstry

nilsa:nil, c: An s s: Az s i A1z )5 alt (tem = = hot,
Fyy stem==cool,F1,))
Ay =recv(s,val(tem)) sreset(x) ;delay(d) ;nil
2<d<3
A =send(r,obtainTem) ;recv(r,val(tem)) ; send(c,val
(tem)) ;reset(x) ;delay(5) ;nil

Ay =recv(s,obtainTem) ; send (s, val(tem)) ;nil

Fu=(p:nil,cp:nil try :nil,trs :nil ya:recv(c,run) snil,

c:send{asrun) snil,s:nilyrinil)

Fi,=(p:nil,cp:nil,tri :nil, try: nil, a: recv(c, sleep) ;

nil,c:send(a,sleep) ynil,s:nil,rinil)

Fz :lOOP(TESult: = false, (p:AZI ) CP:AZZ s try :nil, iry



nilya:nil, c:nil, sy nil, rynil) ; alt (loc = = Intrl,

Fy yloc= == Intr2, Fass s loc = = Quttr, Fo3 , loc= ==

Inr,Fa))
Az =send(cp,open) ; recu(cp, obtainLoc) ; send (cp, val
(loc) ) snil
Az = recv (p, open) s send ( p, obtainLoc) ; recv ( p, val
(loc)) snil

Foy=(p:recv(cp,val(result)) ;reset(x) ;delay(5);nil,
cp:send(trl,open) srecv(irl,val(result)) ;send(p,
val Cresult)); nil, try: recv (cp, open) ; send (tr2,

open) ; recv (tr2, val Cresult)); send (cp, val (re-

sult))snil try s recu(trl, open); send (a,open); re-
sult: =true;send (trl,val(result)) snil,a:recv(tr2,
open) ; send (s, acon) ; nil, c: nil, s: recv(a, acon) ;

ACState: =1;nil rinil)
Fp=(p:recv(cp,valresult)) ;reset(x);delay(5);nil,

cp:send(tr2,open) ;recv(tr2,val(result)) ;send(p,
val(result) ) snil, try s nil, tre : recv(cp, open) ; send
(asopen); result i = true; send (cp, val Cresult));
nilya:recv(itr2, open) ; send (s,acon) ynilyc:nilys:
recv(a,acon) s ACStatet = 1;nil,r:nil)

Fops=(p:recv(cp,val (result) ) ;reset(x) ;delay(5) s nil,
cp:result: = false; send ( p, val (result)); nil, tr) ;
nilstry snil,a:nilycinilysinil,rinil)

Fou=(p:recv(cp,val(result));reset(x) ;delay(5);nil,
cp:send(a, open) ; result* = true; send (p, val (re-
sult))snilytry snil, try snilya:reco(cp, open) ; send
(syacon) snilyc:nilys:recvay,acon) s ACState* =13
nilyrinil)

HH, tem FRFRANRE ; loc FRME P ALE ; ACState
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temC=—=1&&x>=2

ACState=—1

sleep! C4

sendData?

temC=temS,x:=0
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