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DTL-Real-Time Object-Z Specification Language and Implementation on Obligation Authorization Model

MA Li ZHONG Yong HUO Ying-yu
(Electronic and Information Engineering School, Foshan University, Foshan 528000, China)

Abstract Due to the absence of abilities to describe temporal factors entirely in Object-Z,such as describing the execu-~
tion of operations at some specific time or in some cycles, and the absence of concept of operation compensation, the pa-
per presented DTL-Real-Time Object-Z:an integration of real-time Object-Z with the Distributed Temporal Logic. The
language can express the event-driven, time-driven and compensation factors of operations effectively. The syntax and

semantics of the language were analyzed and discussed. Finally, expressiveness and application of the language were

showed by formal description of an obligation authorization model,
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BRAAHENIETRE T MR — B BT
PLERADFR MR S S 4 38 2K 1 75 SR AL AT, 4n VDM #11 Z
BE%. ZBESU—RRZBMESRENERESE
Rl F— g ST AR IR SERCF ERE TR HAE BT B
ZEE TR MBS, H ] A=A E B 5.
Fols CE ATHF B B0 AR B . Object-Z BB RAERE Z
EFELEMEEM L ERM RN R, FEERY RES
AR (class schema) FHEE . Hid 5 AR, Object-Z
BEE I 3 3R K BUAR A R 4L, FF BB G0 TE 1) X R R AT AN
Fr & RS, gl Rt B BRSNS S S

Object-Z B4t T —FE® . — B . B T LIS L BHRF
SR TR A UL B, {H Object-Z §b 3 438 X H
R, B R G 50T R RS AR AE , R T B3R BRI AR
H 3R F7E Object-Z et A BB ERHECF S AL
75 ¥ Object-Z BB AR BE ST » 1 Graeme Smith™
i FE Object-Z B 7 £ AR H 1 el B B/ AF 1 (always)
1O (eventually) SR iA #R fE G B 2 MEE, b B9 ik R BEHA IR

MW H #: 2013-06-08 R HH: 2013-09-16
AA100061) , i 1Ly 717 PE 2 B L T Y 45 (2012HC10027) ¥EBY

AL PERS S, T RIAB LR . Jin 57 Object-Z H
MAT2RZER now RRERGE FHLEHE L, H 7L e
IRERAE 0 TF 1G Bed 20 FN S5 AT 221, AT B sl S Bt R 4 R 4R 3R
Fy 9 A L o 200 BR Sk P Rp 52 F) R R (B RS 77 e B 25 SR O 48R
4. Graeme Smith 258 51 ZE Object-Z P E R LHIFELE
F(time refinement calculus) 33 3k SE AT HE S, i1 B9 EE BE
BREAR RN LA R B MESZE TR SRS, B HREZ S
B iE L. Brendan Mahony %7 5@ 3t £ Object-Z £ i},
Timed CSP 322 ik ERH 4%, Timed CSP — 2 # BB
S AT R R B BRIEN F S Mt R FHRENTF. BN
R R ObjectZ i S A S 25 B MR R A
BT BRI LA ARG, AT B0 O Bk RRAR S sl iR sk
b Sed: SplIP S

Vb e AR R AR AR BT AR MR BT R AR 2R IR R, B
BEXTHRAEN 7 APAT I RAAT AR, (B Tk TR kR
ERMRESEMMAERE, EREEE Z FHAT HEHE
AT Y FFRAIFEH (obligation authorization) 8 #4091
REE, ERTT B LU SE R AR AR A AT A IR 3 B
WM BAEFMERE

AT RE ARF2EE S (10152800001000016) , 4 L i B3 & B £ % 4 (2011

5 HATT %W, BB, EEMEF R AR AT ® . FREL.VIRERHS, Email: molly_917@163. com; $f  H(1970—), B,
B, B, ERBFRT AR B BT ViR BT RRUR RS B (1978—), %, AL, B, B A F W B R

B iR,
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FALBAUR — 3 B 5 [a) 2 IR A, SR AR 36 i R BLAE B
R SR BT IR X%, I FEMBEBR AR R4
HitREBRA. REMRZILFWTEED . (DNSES
HE, RIEEANERIEE; OQOBE4RRE, TIEEE—
BRSO FAEMZEE , FESERE AP EER
TTAE R AMERT BB 52— B I

X BLA J5 8k BERR M AL HEA TR B AR AL ) A 5 3K
BMBE AR RE BTEMIR TN R AT STERME
LA, R SETE Object-Z i A AN SEBE, 210
DTL-Real-Time Object-Z ( Distributed Temporal Logic Based
Real-time Object-Z, DRTOZ)EFH , ZIEF FE2 B i R F1E
BR3P IRBIRE .

DEMERSHANSZE, e Z R BRERRSE
LRI A E R, INTEREE RHAE Z SR AT R R R BT .

2)E 15| ABRIER begin F1 end 18182 A FHWah A
.

DB FIAZTCHRAERF or else HRERIEFMEMEE .,

HW % DTL-Real-Time Object-Z & 75 HI1E ¥ AHE Lt
RPN LR

BE - B —ARAEBIEAGE N AERFERT
DTL-Real-Time Object-Z &5 BN FH .

2 Object-Z iS5

ObjectZ & 5 AR Z 155 1B MG CERR_E 1 [ XF
ST RAEE L, M EERE- M EERASENMS
B, BREEW I iRt

—— REBH)
| AT RAHRE IS
B3k b
(. BREEAERE L]
PRASBER MR AR
[SRAHE]
(£ REA)

o, 28 AT ASHERI TR R J AP T 1 44 FT (public)
IR RS, BNARR A REGRIE, KR,
HEEAERE LR ERNTPRE EEE UL RE
AP EE CRE) WAR K. REERXRE—FHLLHE,
HEZRBUNG N EEBNRER, KEBRSTELM#RAES
ERATAE, — R IR A B S I T IR SR o, side
AR, area F perimeter RWE R, S AR T, WEEK
THRR ARG REERAELRY.
side: N
A
area:N
perimeter:N
perimeter=4*side

PIERBMAE LR MR R, B INIT x4 R
FHELAM . BT CEWRIE TS RBERAL, K
MR P 2B BT, WERATRETRR, T
¥ Inc #21E .

Inc
A, y)

x'=x+1
y=p+l

—ANSER) Object-Z R BIINTF PRI .

Queuel lteml

r(cwml, INIT, Join, Leave)
Comman{item]

items: seq ltem
count: N

INIT
items =<>
count =0

—— Join
A (items, count)
item? : Item

items '= items < items?>
count’= count +1
Leave
I (items, coun)
Item! : Item

items = { items!> “items’

Hrb, Queue REE, ltem RFEHEBH Quene 2 HE
count JINIT, Join,Leave 4 NAFFBYERF B, Quene 28k 7K
Common 2, INIT HE B Z KK B2 RS KK, Join HEF
Leave KE4> 2 Queue 2RMBRMEER,

3 DTL-Real-Time Object-Z 3\ 4 M 4% 1% BH1E

il

3.1 &/ Object-Z Ky 2 RXK LR/ now

RHSCERL AR 7 25 78 Object-Z Wi 4 5 stad F B
now FIRMBONE] . 4 A== N QT4 X B RUAT [ 58, Hop
N 2 ARE, E==P A RERETTREHIITH R SR G .

now fERERLEER, BEEIRPEETHRRYR
32 R now: A, BN Z R RE P AN LR
HERAZERER, B REFHEBRF IR oo o,
KA 01. now=0,. now, 5 5, AR UERT (] ) 8 5] # , Object-Z
A snow >now,
3.2 H§hn Object-Z By HRX WS EE

4347 2 B} 25 78 8 (Distributed Temporal Logic, DTL) &
LR LA A5 1258 (Linear Temporal Logic, LTL) #3#2 4k, DTL &Y
ARFEARA@ L], HP o RRGENRHE « MABBIHEEH, B
1EARA I (state propositions) (AN a YA B FIEH) FITH
Cactions) (i a MIBRSCHE) . @ BERIKRTSAT AW « I EH
FAERAEHFT R . DTL BRERSREFEE —TRIER
X(next) Fl G(always), - ITCH#ERF U (weak until), DTL i)
2 S EREAOTE— TCEER Y (previous) , P(sometime in
the past) ] H(always in the past) , ZJCHRER S(sinced. 7
5, X" Rifen MREMBIA X, B X Fo=V X'p,Go=
i/:\oXiso ! IK"QDEi\:"/OYigO ’ HS"(/JE{Z\OY{;D °

KXt REBAED AP, AT B IR RRIE, R A
5 Op enabled #iR#4E Op WTIKME L A% ,Op occurs
R RGERITIRME Op, 0.

G(Op enabled=>X* (Op occurs)) o)

A4S RAERE Op MBAMREEZEEE 5 aEA
AT Op 384E. 55 Op enabled 1 Op occurs J5 TH 7] P4,
F5 ] 32 B BR A1 R R AR BB A S AR AT RR Y, 0

G(download occurs | content? = ebook=>F<® (pay ena-
bled A pay occurs|moneyt=10)) ¢

ERF R, ATERIE download T #, ebook 1 30
AEHEE R BHRE pay HERAERRMAIFBATAZE R 10
AR FoP BRI OB A IRAE AT PR SR BT R 2 AR R
AR R RLIR , 2B G 8B R AR 2 7R 2 A A A A L
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. .

F(usertype=I1long=>GF<* (ChangePassword occurs) (3)

AN FRAZEAELRERNEMAENEEZ MK
—K.

ST B E kA A B M B W B A RS Op begin
HREBAE Op MFRIAT ,Op end IR #AE Op BILEHITE .
.

G(Op begin=>F(Op end)) €Y

FREBOBRAEMBEAFHROETER. F5 Op
begin J5 T 7] DAL 5 7T 3% B9 SR B E R X A R B BEAT BRI
Op end J5 T 7T L4535 7] 3 PR 1 38 15 5t 8 Ve 50 AT PR 1
i

GCQwatch_online begin | content? = efilm=> F<% (watch _
online end|money!=10)) (5)

FRAREXBE, ERWE efilm B4 watch_online ¥
PRIATIE Y 60 A IE] A A IRES TR , 5 ik S & 8 10,

P HEM I EARERBEEWINE 1 FiR.

, HIST ::= DTLPred
‘] | G{DTLPred)
{ X(OTiPred} [
{ HIST UDTlPred
DTLPred ::=v Declaration{| DTLPred}-DTLPred
| 3 Declarationy |DTLPred]-DTiPred
} J1Declarationf} DTLPred] DTLPred

{ DTiPredl
DTLPredl ::=Predicate
{ OperationNameenabied [| Predicatel
} OperationNameooours [ |Predicate]
| OperationNamebegin {|Predicate]
| OperationNameend {}Predicate]
} GDTLPred1
{ XDTiPredl
DTLPred1 U DTLPred1

Y DTLPred1 !
P DTLPred1 ]
HDTLPred1 1
DTLPred1$ DTLPred1 5
DTLPred1 or else DTLPred1
DFLPred1 }
DTLPred 1ADTLPred1 |
DTLPred 1V OTiPred1 ;
|

DTiPred1 DTLPred1
{ DTiPred1 DTiPred1

| (DTLPred1)

B 1 Object-Z ¥ FHHLEK BNF X

3.3 Object-Z BJ#FiBX
3.3.1 BEEHy

{8 ObjectZ Y J5 5 18 X' 1 5L ad [ 5045 L 47
DTL-Real-Time Object-Z 38 3, ik id BRF NG E, KE
i (signature) X IITF .

ClassSig

atr: P ld

ops: Pld

op_params: Id =++P Id
U

attr N ops=D
dom op_params=ops
Yo: ops * op_params(0) N (attrV opsy= @

ik value KRB RFHRER S, EXRELERH
EHEBEMRTES:
State==1d YValue

HGRBEZMETE RHEBERFEMITAH.
Event==1d X (Id #-Value)

SE XT3 B % op F params .

op: Event—ld
params: Event—(Id - Value)
Ve: Event « e=(op(e), params(e))

SE X RHGEHERINT
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ClassStruct

ClassSig
states: P State
initial: P State
trans: Event - (State<->State)

Vs: states » dom s=attr
initial C states

Ve: dom trans *
ople) €ops
dom params(e)= op_params(op(e))
trans(e) C states<->states

SE U AR TR R A T R T

History

stafes: seq, State
events: seq_Event
states#<>

Vi, j: dom states » dom states(iy=dom states()
Vi, j:N; * i€ dom events<=>i+1€ dom states

TimedHistory
History

initialize: T
start:seq, T

finish: seq_ T

dom finisk=dom start =dom events
Vi: dom events » start(i) <finish(i)
Vi. dom finish;, Vj: dom start = i<j= finish(Sstart(y)

KR start FoRBAETT AT RIF S, finish Fonig
YEGETRAT 8] B9 77 3, inirialize 7R X 5 32 ) 1 52 B Y B 221
HInF Bl

Initialize=0

start=<4,5,6)

Sfinish=(4.5,5.5,6.5)

BBl BT R LML B BT a2 0, R A 3 A
fEfEELL.

YR SR SO A e Rl a] R B F U R S T 8 LY

AR EE LR 4R -
LP (PT)
1={t: P, TIGnAD)....sup()) ) S 1}

Hrp, inf(OFM sup(D 53 HIARNEE ¢ AT FME
/N ES. AR R ) Object-Z SRy Ji s 34T

RealTimeHistory

TraceHistory
occurs: Operation+ P 1

occurs=( A p:id « {i:dom events | op{events(i))=p
= [stars(i).. finish(H}})

VI AR RAE R Object-Z 25 Wyt I (property) » HE IR
SESCHAEEPITTREM TR R4
Property==P RealTimeHistory
I DTL-Real-Time Object-Z IR M E X H
TimedClassStruct

ClassStruct
hist_inv: Property

ibRE H R WM Sent s 4E , E LR H T .
H: TimedClassStruct—=P RealTimeHistory
M DTL-Real-Time Object-Z i 2 FHE LA T H ¥ TH

5B S
TH: TimedClassStruct—>P RealTimeHistory
' Ye: TimedClassStruct » TH(c)= H(c) N c.hist_inv
BT 2 (pre-histor) IWEA L MREMEGRS —4
T SORAS A B BT RSN , FIADF BB prehist SE X




prehist:  RealTimeHistory—P RealTimeHistory

Y h: RealTimeHistory « prehist(hy= {ph: RealTimeHistory
| ph.states C h.states \ph.events C h.events}

3.3.2 #HiFEEL

DTL-Real-Time object-z Jj £ R AR 4035 3 EA KT
RPVERF X(next) .G(always) . U (weak until), 4 23RBS
PYESF Y (previous) , P(sometime in the past) , H (always in
the past) .S (since) 1 5 3 #AEIH T enabled. occurs. begin,
end.or else, BREM K LM . TimedClassStruct, 2 EiJH
h€ TH(c), VY state € c. states, Y event € dom c. trans, Bf &4k
YERF BAETE R BT B E LT

(D RAFISEAELF X (next)

B AIRIERF X FTBCEEA5 2iR ) R A AT, DL
14 event FURZS state FyB.

X event ¥§TE XM BIEA last (h. event) SERLJE )T — &t E]
B (ast(h. finish) + 1) FHEIIT event E i

X event=3h" € TH(c) * h € prehist (b A\ (last (K.
start) = last Ch. finish) +1 A ([last(K. start) -+last (K. fini-
sh) 1Coccurs(op(event)) (6)

Xievent (i B KT 0 BB IETE BETEM last(h, event)
SERIE TS « NEHE S Uast(Ch, finish) +) FEIAT evenr T
G

X event=>J1 € TH(c) » hE prehist (') N\ (last (A,
start) = lastCh. finish) +) N ((last(h'. start)++-last(H. fini-
sh) 1CToccurs(oplevent)) D

X state $575 M ETE Y last (h. event) SERUE B9 F — B 18]
3 (lastCh. finish) +1)ARZ state BT, lastCh. finish) +1 Bt
2] BAL TR FARAS : — R RAL FEMIEEDATHIR, 55—
RACF AT R R, B4 -

X state=> 30 € TH(c) » h € prehist (') A (Clast(F'.
start) <last(h. finish) +1 A last(h. finish) + 1< last (K.
finish) A state SR, states(H B, states— 1)) V (B, finish (#
B, finish— 1)) <last(h, finish) +1) A last(h. finish) +1<
last(H . start) N stateh’. statesC 1. states—1))) &

Xt state 351E S BTE M last (h, event) TG IS ¢ B8]
# UastCh, finish) + ) ARZS state BAL, last(h. finish) +i B
ZIA] BEAL FRIRCRAS : — R B AL FH4 IEAEBATIAR] , 55—
AL FEHPAT R R , AT -

X! state=> 31" € TH(c) *» h€ prehist(h') A\ (Uast (K.
start)<llastCh. finish) +i A lastCh. finish) +i<last(h'. fin-
sh) A stateoh’ . statesC# B, states— 1))V (B, finish(# K.
Sfinish—1))<last(h. finish) 41 A last(h. finish) +i<(last
(K. start) N state=h’. statesC # A, states—1))) €}

(2R FENBRVERE Galways)

B AEEIERF G I LIBE &R M R 4 & Z 8, Ll
B event FIRS state B,

G event” $ETE MR last(h. event) 58U W BBt 1E]
BN BIRHAT event S5

Gevent=>Y K € TH(c), Y i€ dom ', events » h € pre-
hist(h') Ni> 4 h. events=>h'. event(i) =event N}, start(i) =

K. startGG—1D+1 (10>

G HBERFBaBREEMEET 0.

G~ event TETE X RTHEAE last (h. event) SERG
P 4GB 25 B R IRAT event B4

GS event=>Y K € TH(c), ¥ jE dom k. events « hE pre-
hist(h') N j>> 4 h. events NF'. start(j)<last(h. finish) +i=>
B . event() =event Nb' . start(jY=h'. startG—D+1  AD

GX: event $81E 4 BTE last (h. even) SERE BB ¢
AT A6 PAT event B4,

GX' event=>Vh € TH(), Y j: T+ hE prehist(h’) Nj>
last(h. finish) \ (G—last(h. finish)) mod i=0=>3k.: T « [
sk € occursCop(event)) 12

G state 1876 M BT H M last Ch. event) SERLJE IR state
R

G state=> VYV B € TH(c), Y i€ dom k. events « hE prehist
(W'Y Ni> # h. events=>stateh’. states(i) (13

G state $57E M4BT last (h. event) IS i MW E] 2B
HIHRFF state RE

G~ state=> VYV h' € TH(¢), Y jE dom R'. events « hE pre-
hist(h') A last(h. finish)<R'. start() AB . start(§) <last(h.
finish) +i)=>state"h’. states(§) (14)

(D) AR K EHAERF U (weak until )

UR ZIu e/, KA T BRE LA E, IH R
B stateUevent JER T B, state U event 3515 4 BT 44 Last (h.
event) SEE —BARFRIRE state, HBVEA: event A, state
Uevent G ARBEL: — LR cvers BHIRA R KA, state
RE—BERFF; — LR cvet FHAFEANHRKE, M last(h.
finish) 3] event BHPITSE BT 2] stare RASIRLARFF

stateevent=>(Y A" € TH(¢), ¥ i & dom 4. states, 3 €
dom A’. events « h € prehist(h') A last(h. finish)<<h'. start
(DA . events(5) = event \ # h. states<li \ i< j=>state k.
states(D))V (YA € TH(c),! 35 € dom k', events » h& pre-
hist(R") A last(h. finish)<<k'. start(j) N}’ . events(j) = event
=>ViEdom k. state * # h. states<li N\ stateCh’. states(i))

as

i R AERVESF Y (previous) . P(sometime in the past) .,
H(always in the past) . S(since) 5 7= 3 i} A3 V5 #7728 B 8] 3k
EHEMNERER, FREAER, HiE UAFEER,

(OBREBH

#4EV81F) enabled, occurs, begin, end. or else — 5T &
BAERF 4 08 PR 0 8 BV EBRAT BB SRS

Op enabled iR #24E Op MBI KM E LR %, Op occurs| p
WRRGEPATIRE Op , b p B Op BB AR L ERR
i3, B .

Op occurs| p=>(JA € TH(c), Aevent EH’. events » hE€
prehist(h’Y AN Op=opevent) \ p= params(event) (16>

Op begin| p #1O0p end| p 73R EFFLEHESRAE Op
BIFF R PAT NG IR, B LB (A7), RE Z AL F begin
1l end ZAERNZRIERT Op|p WML B S event #) start
fininsh ¥,

ZICHRMER or else RARELEBFH R EETRERR

i MEtE

D G event FEELNIZE AP W, — ] G B E KRR, HAEH KAITHEM,
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SERY, BRAT R B ST PR B R L, DL eventy or
else event; ).

event, or else event, => (AR’ € TH(c), Jevent € 1.
events « h& prehist(h') N\ eventy =event) V (3K € TH(c),
1 Jevent€ b, events » h € prehist (h') A event, = event=>
Jevent € R’ events + event, = event) an

3.3.3 B REXMGPATR
AEXAPPATROIBEFHERS . AER 8 & B T

AR5 AL AT
FERPITHES S EN RIS RN A initiali
ze, il :
Cv<30 (
download occurs=F<° ( pay occurs|money!=10)
) as

B o 4R S B 4k 52 LB TR S 55 10 B 8] 35, initialize=
10, BC18) 1 i A A8 =X R 7 59 i (R B 4 58 10 B[5E 40 A i)
#.
FEPATBR G SEATR A2, I LR (18)
1, FSRR R E 8 download ATSEHERTZ., BE down-
load BRAEBATSE B 2 LSS 38 ANBHE 2, B4 pay BEFERE
R 38 AR RIE RS 43 LRI —K. IR down-
load BRAEPRATAT 2 AR X PATH (IAESS 45 NEHEI D ,
AR ZAER,
ZICBER or else EARELA DB H AR ESRERE
SR, AT A D B S A DR I R BSE,
G(
download occurs | content? = ebook=>F<* ( pay oc-
curs | money! =10)
Or else
X3 (demember occurs)
) 19
B9 BEA £ T £ ebook &) 30 4B (| 5 P9 428
F5% (pay B4E) , BN RGEHRLETF 5 MoFEIZBIEH S AR
¥ (demember B1E) . or else [ ERIBHEERIER X° BiE 6T
ZRBIEIREABRSLAIBT 2], BE download BVEHAT 1
BY ZIAESE 30 MEHEZE  BE4 X° MR RG AT 2 B 258 60 ~usf ]
£ pay BAVERIMAT) , demember BpAENITESE 65 B 18I 2B
AT
4 FEBRERULRERATRG

DTL-Real-Time Object-Z REIR#F bR 1% AL B AUBLRL
HIE AR RS R EAEEE, i ERRHID — (D
Xt B A FIE A IK B R R , 2 (5) B /R DTL-Real-Time
Object-Z M FAEAMERE R KR . TR H/(20) B~ DTL-
Real-Time Object-Z X3 B ZFHEAMER E IR .
BRAFPMERTHNE D8RG 37 EHY
1B AR 25 AN B 1 O, BT SR SR SRR AT 22, B R
LR FE G FRES TR 10 A6 15 AT BRI N BRSO By
BN P ESH B S RS,
G(
play begin=>GX(pay_by_step occurs) U play end
Or else

play end= pay_by_time occurs
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Or else
play end=>F< (pay_with_extra occurs)
Or else
demember occurs
) (20)

S — A TELR L I 56 A D6 6 FRBUSE R B 7R DTL-
Real-Time Object-Z BN .

B0 035 ¥ 4 DG 8 R BOR L AR B3N

ORERARHE, 2 RAEKPSRAGN <68
AR R RPN,

@OKP2 RN EDER 100 REZE—ROSEH, B
BEEWBERBRER

Bl R RERERAE R .

WEAE R 2RI E , (B E B T
&R (hitp: //www. adv. com) , 75 R SBOE LR .

G RE F At 8 XA 3 # M ERR S et E L
£13% 1 K, SR7E RGBT $ AT 37, 5 M R B FE i 4
R 10 BB AT BRI IR AN O BE R &, B &
THE 2 R .

TR I3 Film, % B R RO BB AR,
r_‘—T;avf er":eelpay

filmtype:Type

REL%E System IEF FEE F ERFPARE, TEH B
AL FE I 0 A B FH P B9 BRAE Addmember 1 Demember , 3 il
FUMIER B i 8- 48 Add film F Deletefilm, ¥T FF = 4 #& 1E
openadv .

System
I (Addmember, Demember, Addfilm, Deletefilm
OpenAdv)

Users: P Member
Films: P Film

init

A4 h

A (Users)
user?:Member

user?¢ Users
Users' = Users U user?

——— D
A (Users)
user?:Member

user? € Users
Users' = Users\ user?

Addfilm
A (Films)
film?:Film

film?¢ Films
Films' = Films U film?

Deletefilm
A (Films)
film?:Film

film? € Users
Users' = Users\ user?

Openddv




2R % Member BFE KIS B BT S RANZ R 25 3
R R RAR R ident FIEHS password [RYE, 1618 RE3K
Xt RBYE sys, BRI HEAIEBEERIRIE ChangePassword,
BB B ARRERAE SetUser Type, WE 5 B At Ht i
¥YE WatchFreeFilm ¥ WatchPayFilm , {0} 8] 25 4 #t #:.4E
Pay_by_step, 3% BB RIIT B HR4E Pay_by_time DL B 3G INHE 44
& BRE Pay_with_extra,

Member
r (ChangePassword, SetUserType,WatchFreeFilm,
WatchPayFilm,  Pay_by step, Pay_by_step,
Pay_with_extra, Openddv, Demember.)

Type = Longltemplrestricted

usertype: Type
ident:P Id
password:P Id
sys:System

’-———ChangePasxwomY —

A (password)
password?:P Id

password' =password?

SetUserType

A (usertype)
usertype?.P Id

usertype' =usertype?

WatchFreeFilm —
filmY:Film

film? filetype=free

—— WatchPayFilm —
film?:Film

film? filetype=pay
useriype=long

[— Pay_by_step—

OpenAdv = sys.OpenAdy
Demember = [user!=self] || sys.Demember

S0 IO 3 ) R O A PR BSR4 A 28 Member 17 2R
A, AR BT
F(
usertype=long=GF<° (ChangePassword occurs)
Or else
SetUserType occurs | usertype?=restricted
)
G(
WatchFreeFilm begin= G (openAdv occurs | website? = http://
www, adv. com) |J WatchFreeFilm end
Or else
WatchFreeFilm end

G(
play begin=>GX (pay_by_step occurs) U play end
Or else
play end=>pay_by_time occurs
Or else
play end=F<1 (pay_with_extra occurs)
Or else
demember occurs
)
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