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Sg.clfy1ng Contre! tr.n,fermet!ens through Pgtrl Net, 

Edu.rdo Mir.nd., EBAI (Argentine-Br.zilian School of lnform.ticsl 

I. intrgduction 

In rec.nt works On structured development of real-tim. 
syatems tl,2J, the need to capture control .nd timing inform.tion h.s 
b •• n widely acknowl.dg.. This has led to the Introduction of control 
transform.tions and control flows into data flow models. 

The tools sug.st.d to specify control transformations .re 
state-transition di.gr~~s in case of sequential logic and activation 
or condition tables for combin.tori.l logic. These tools. though 
useful, are not enough when control transformations deals with .everal 
t.aks evolving simult.neously .ithltr from the system or th. user point 
of view, '5 w. will .ee in the next examples. 
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-fig. A simple system 
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Figure I, shows a simple system composed by two d.ta 
:r.nsformations and one control transformation. lhe data entry 
function stares the data entered thru the console shown in figure 2. 
Function "Fl" proc.ss.os thi" data and displays the rsult" on the 
console displ.y. lhe console control transformation,implements th. 
console legic r.sponsibl, for the activation/deactivation of the oth~r 
functions. 

Having just one function to represent, the console control 
transformation can be conveni~ntly "p~cifted by means of the 
state-transition diagram of flQure 3; but If we Introduce a second 
.function paralelism .rises from the U~P.'f' pOint of vip' .... itS he can leAd 
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flQ 2. The system console 

.lQd execute the function.. in the order he wishe .. , becominQ th~ 
state-transition diagram that of figure ~. 
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fig 3. State-transition specification for a consol. with on~ function 

Generally speaking, combininQ n state-transition diaQrams with 
k states each, results in a diagram with Olk •• nl states. This 
ombinatorial e~ploslon could be avoided using auxiliary variables to 

comunicate independent "ubsystems as in figure 5, but this reduces Lhe 
'eadabllity and the graphic nature of the model. 

2. Specifying thrgugh Petri Nets 

Figure b, shows the same specification by means of Petri nets. 
Notice that, in this case, when a new function is added to the con"ole 
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~. controling logic is augmented only by a replica of the 5ubnet 
attending "FlU .. Thus, complexity Qf repr~sentattcn graws lineary being 
the number of places and transitions O(n). 
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f19· 4 State-transition specification for a console with two functions 
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fig 6. P~tri nrt specification for console logic 

f1 fillDFl flAtU F2 3. Abbrevi stiens and ExtenSions to Petri Nets 
-di-.-AI>-I-. -n o.abl. n •• &1110 f2 di5.bl. F2 
»n ... hI.. Df2 ... f&lso The Use of abbreViations and eMtenslons of Petri nets, further 

simplifie~ the 5pecification of control tr.nsformatons, satisfying the 
C! •• ~i.' n loRd •• y fa I ~----~ criteria that en effective and verifiabl~ communication 5hould 

fXfeuUn, T1 l'xt'cutln, r21 prevail in 'Such specifications .. 

fig. 5 Using aUKiliary variables in state-transition diagrams 
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example of abbreviation is the coloured net of figure 7. In 
the d14erentiation of token9 by means of "colour-5" wich 
to the function keys selp.cted, }pads to a repre~entatiDn 
independent of the number of keys in the console. 
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fig. 7 Console logiC specification using a coloured net 
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fig. 8 Processor model for a real-time system 

PrevicufS. e'xamplt5!. ha$ shown the need to keep 
$imultaneous events because of the design of 
interFace. In figure 8 example, paralelism arises 
of multiple processors in a system and multiple 
processor. 

trat:k of several 
the man-machine 

from the existent:e 
tasks within eat:h 

To specify the bus access control logic of one processor we 
could use either state-transition diagr.ms, figure 9.&, or Petri nets, 
figure 9.b. but if we want to model all the bus controllers linked to 
each other, we must resort to Petri nets. as done in figure 10. 
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fig. q Bus access control specification 
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Th~ r~al-tim~ .~ecutiye has to deal with tasks runin9 at 
diferent priority levels, keeping information about active, preempted 
and interruptable tasks. The use of prioritized nets, leads to a 
simpl"" specification, figur~' II, of this relatively complex 
trans format ion. 
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fig. 11 Real-time ekecutlve 
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4. Conclusions 

The examples presented have shown that som~ control 
transformations are not conveniently and ev~n theoretically 
specifiable In terms of state-transition diagrams, and how Petri nets 
can help in !!50m~ of the.~ situations. Th~ di~erences between these 
tools arise from two facts: 

- In P~tri nets, system state is r~presented by th~ 
distribution (marking) of tok~ns into the places 
of the net, and not by the places Itself, as Is 
the case with the nodes of the state-tranSition 
diagram. 

- More powerfUl primitives allow synchronization to 
be specified and abbreviations and extensions to 
nets permit more cond~nsed specifications to b~ 
writt~n. 

Furthermor~ the symbolic execution of the transformation schema 
[11, a topic not considered her~, is facilitat~d If control 
transformations ar~ specified using the Petri net approach. 
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