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#\What is Dual Transition Timed Petri
Net(DTTPN)

#How to transform DTTPN to Time
Automaton ?

#Some experiments and application
discussion .
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DTPN (Dual Transition Petri Net) which
oroposed by Mauricio Verea ,Bashir Al-
Hashimi of Southampton,UK

DTTPN:an evolve of DTPN.

Time IS used to describe the transition
time.
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DTTPN ex.
cont.




L 1—l %
port( clk,w_rb,ads_Hflls!:in by ™
y

rdy_b,we_b,cs_b: ouwF ’1') |

end mm_ control;
architectre behaval_mm of mm_control is

constant delay:time :=5ns;

signal state,nextstate:integar range 0 to 2;

signal
new_we b,new_cs_b,new rdy b:bit:="1";

begin
process(state,ads _b,w rb,csl)
begin
new_cs_b<=
new_rdy b<=

new we b<=

we_b<=nor w_rb after delay;
cs_b<=new cs b after delay;

rdy_b<=new rdy b after delay;
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How to transform ?
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#The inadequate of Extended state class

:cannot state the non-determination of
DTTPN and unbound of data domain so
as It can be checked .




J #Example:
P1=7;p2=0;p3=4
For(;p2<7;pl--,p2++)
P3=5*p3;
tf:3

If we want to implemented it with
hardware or hardware/software by
assign a processing time 3 time units to
tl,and 5 time units to gl,and one guy
got out the model as the right figure.
What will happen ?
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<{0i, 01, 4}, {[0, 0]}, {x1=0, x2=0}, {t1, q1}> '

T AN =
iy ) t,al {71, 01,41, {[0,01}, {x10, x2=0}, {t1, q1}> ‘. =
:.JL.'_'.FJ_—..- £=:
R i -
<{61, 01, 41, {[0,0]}, {x1=0, x2=0}, {t1, ql}>
A
N
tl stakxt
<{5i, 01, 4}, {[0, 01}, {x1=0, x2=0}, {t1, ql}> '
tl sta
{01, 71, 44, {[0, 0]}, {3<x1<5, x2<5} >
<{4i, 01, 4}, {[0, 01}, {x1=0, x2=0}, {t1,ql}> tl end
ql end 1 {01, 71, 20}, {[0, 0]}, {x1>55, x2>5}>
tl start
ql end 2
<{3}, 01,4}, {[0, 0]}, {x1=0, x2=0}, {t1, q1}>
' <{0i, 74, 25}, {[0, 0]}, {x1>55, x2>5}>
tl stap ql end 3
<{2i, 01,4}, {[0,0]}, {x1=0, x2=0}, {1, ql}> ' <{oi, 71, 30}, {[0, 013, {x1>65, x2>5} >
tl start ql end
{11, 01, 4}, {[0, 0]}, {x1=0, x2=0}, {t1, q1}> o
<{0i, 71, 4*pow (5, (n-
D)}, {[0, 0]}, {x1>55, x2>5} >
tl gtart
ql end n

<{0i, 7i, 4%pow (5, ) }, {[0, 0]}, {x1>55,
X205} >
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How Our method:
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#Get the active state set graph of the
petri net,and transform this active state
set graph into time automaton so called
active set automaton.
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" the core of active set:

¢ =(0,QXEY),
OcP,QcTRy T UWQ,

X={X; | % eR"AOLY ewi, jeN}

=={Con Con=(Imf,) >=W.(p,, )| p, € “&,& ey G, (9SG (9 [ S ey}

if t eT,([Impe °t) >=W,(p.t;)IAIG’ ==0]) . and3x; € X,st.x; <tf;,
vt. 'V, Vp e O Vif. e()<else

(IG; ==IIM"q=4]).and3x; € X,stx; <tf)
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actlve state set of DTTPN
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Six types of active state set :

Initial state: the set of mark and clocks of transition

Not ready not firing: the mark of place not meet the
conditions and the transition not be firing

Ready and not firing: the mark of place meet the
conditions but the transition not be firing,instant
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actlve state set of DTTPN
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Not ready and not firing: the mark of place not meet
the conditions and the transition not be firing

Ready and firing: the mark of place meet the
conditions and the transition be firing,instant

Updated result:justify the mark of successor places
has been updated ,instant
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Sstate

exists a condition be true

ready and not firing

all of fired
transition is end
and any condition j
not meet

gerneraing youngest, start youngest
transition which condition is true

all of fired
transition is en
some conditiow”is met

ready and firing
gerneraing youngest, start youngest
trang§ition which condition is true

the condition

not &all end .
1s true ag

ot ready and firing

end, stop (olde

oldest is énd, stoptoldest)

oldest is end, stop(oldest)

not all ended, and
condition not met
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A state g

exists a condition be true . o
exists a condition be true

N

~ not ready and not firing

ready and not firing

all of fired
transition is end
and any condition j
not meet

gerneraing youngest, start youngest

all of fired .. } .. .
transition which condition is true

transition is end”and
some conditiow”is met

ready and firing

gerneraing youngest, start youngest
trangition which condition is true

the condition

Update
d state

and met any
condition

ot ready and firing

I?

oldest is end, stop(oldest)

updated not all ended, and

condition not met
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Actlve Set Time Automaton

A (DTTPN) =(L,1,, X, A E, Inv)
L =SE " I, =se; X=u,,0()=(0,Q,X,.5,¥)

Elsea action(t) )Seal,tél//
<Je=(,0,a,R,p,l"),

o =Con(se?),

a = action(t),

staR={x; | x; =tf;,t, ew}

VX” IkEX k>JX —Xlk IO(XIk) le

\vxlj |kEX K>Jle>OX|(J+1)mod|X|_OIO(X|k) X|(1+1)mod|X|

vse® eSE?, Inv(l) = A, (% <tf;) Acon(nexi(se®))
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An example of active set TA

initial_state

o1 ftemp_index}0 im_p1==1

chz™ cl[ternp_index]=@ 1 ag[temp_in dex]=0
Kirm_p1$=13

L a1
not_ready_not_firing ehi

im_p1==
termp_index=0 c1[tec“:1_p?_|n zc] =0, fl ag[temp_ih des]=0

alle nd&EL W irm_p1=="17)

eady_not_firing

@ 13=1

allen diilim_ple=T) \-M

chz? flagyounge

ungest % MAXE=MEEim_pl1==1)

ch2™?
(flaglyoungest % hax]=

=1 youngest=youngest 1) % s

S im_pl

oldest_end

flagfroungest %

- (i _pde=tlfcfcl [old es
iring_ready

a)le nd) SELim_p T =%
flag[oldesq==
firing_not_ready

{1 [old est]=TF &S im_p1=1})
alle nd={ old est=={young est 1) % WA,
im_p2=irm_p2+1, c1[oldest]=0 flag[old estFOD o ldest=(o ldest+ 1) % WAK

=1, youngest=(young est+1) % WX
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- Experiments and discussions

Transition resource constraints

Model check the collision
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Experlments and discussions
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Experiments and discussions

initial_state

ch2? . ; .
iim_p247) 1 frem p_indexEA, flag e mp_indexF0
—— [ niot_ready_not_firing b2
/ Q)

. / irm_p2sy
temp_index=0 f ofa7?
allendSa({im_g2<7)) / A ftemp_indgxF0 flag & mp_ind ex]=0
Aeady not_firng youngest_generating
©

i
AE hmpmey

alle nd&&dim_pasT fag[youngest % MAKE=1
ch2?

warning_resource_foo_less

(flag[youngest % MAX]==0088{Im_p2<7T)

flag froungest %ALAF 1 young est=)youngest+ 1) % MAX .
hi2? .

oldest_end

O

\H‘* Faal| end Eeddim_perr——

. fake
] 8 )= = 1_
a4 = ——— callosion_happened

firing_not_re ady e
{ lallefehds ¥ im_p2< 7 a8 agletdest]=1)

ch2?

.

o (e [oldesfi==TF )& im_p2<7))
allend=({old est=={youngest- 13 % KAX),
re_pEre_p3.cl[oldesq=0Mag[oldest]=0, oldest={oldest 1) % WMAX



Thank you!

My e mail address:

tongji_luoyigui@yahoo.com
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