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Composite Sates

« In a sense, composite states are about
abbreviation, structuring, and avoiding redundancy.

« Idea: in Tron, for the Player's Statemachine,
instead of

write

Contents & Goals

Last Lecture: Spshe
« Putting It All Together: ODs define initial states
« Hierarchical State Machines: kind, region

« Initial pseudostate, final state

This Lecture:

« Educational Objectives: Capabilities for following tasks/questions.
© What does this hierarchical State Machine mean? What may happen if |
inject this event?

© What is: AND-State, OR-State, pseudo-state, entry/exit/do, final state, ...

« Content:
« Composite states
o Legal state configuration
 Lca, depth,
o Exit/Entry, internal transitions
« History and others

Composite Sates

and instead of

write

Composite Sates

(formali sation foll ows [ Dammet al., 2003 )

translates to

({(top.st). (s.st), (s1, st)(s}, st)(s2. st)(sh. st)(s3, st)(s}, st)},

S, kind
{top ~{(3hs = Hor. i} 5o, 55} (s s} = 05y = 0,...,
T (a) > B3 S B At

—, 1, annot)

L Bshiet)




Syntax: Fork/Join SPZIAL_CAE: @—J:z—?_—a@

veis tor Lo, 2GS, 55, €z b omant
« For brevity, we always consider transitions with (possibly) multiple
sources and targets, i.e.
V(=)= @5\0) x 2°\0)
. ot s bt
« For instance, o {w{‘ ,}""‘ o 74‘,4

translates to

(S, kind, region,, {t1}, {t, — ({s {s5,56})}, {t1 = (tr, gd, act)})
~

= M annot

« Naming convention: ¥ (t) = (source(t), target(t)).

Sates. st, (Legal) Sate Configuations

« The type of st is from now on a set of states, i.e. st : 25

« Aset §; C S is called (legal) state configurations if and only if
« top € 51, and &l
« $iish each state 5 € 51 ¥hat-hasq non-empty region ) # R € region(s),
exactly one (non pseudo state) child of s in Sy, i.e
PRLBEETES -

|{s € R| kind(s) € {st, fin}} N Si| = 1.

o Examples:

= fhe, ol (s)=
S g‘ 26,80, 55
s LEBA
(o §53)
Sues Erld
s wpnem | ot ey
Sa® 1",”“"}“)4,5 S hp sey W LEBAC
@ <t Sy dhpsas8d & LEGAC

S3= §s hg S8yl 'Sfdz (o¢ §22.5{ 1533 e glonf )
owe

Composite States: Blessng a Curse?

2012.01.17 - Shies

1

what may happen on E?
« what may happen on E, F'?
« can E, G kill the object?

Towards Transitions: A Partial Order on Sates

The substate- (or child-) relation induces a partial order on states:
o top <, forallse S,
o s <, forall s’ € child(s),
o transitive, reflexive, antisymmetric,

o s’ <sands” <simplies s’ <s" or s" <.
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Composite States: Blessng o Curse?

States:

« what are legal state
configurations?

"
« what is the type of the
of atiri

implicit st attribute?

Transitions:

« what are legal

transitions? + what may happen on E?

= when is a transition « what may happen on E, F?
enabled? « can E, G kill the object?

« what effects do transi- .
tions have?

) wislaad, | belleg. closast, HSE, fn
Least Com#fon Ancestor é“ﬁ'&‘nrf“d :" € e

+ The leaét common ancestor is the function ica : 257 S such that

« The states in S are (transitive) children of lca(S)), i.e. [CLA#<
\7$1€S ¢ kréSy

lea(Sy) <5, foralls € $1 €S, | = lacs) =t

o lca(Sy) is minimal, i.e. if § < s for all s € Sy, then § < lca(Sy)
= Note: lca(S)) exists for all S; C S (last candidate: top).
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Least Commnon Ancestor and Ting

« Two states s1, s, € S are called orthogonal, denoted s; L sy, if and only if

» they are unordered, i.e. s; £ s» and sy £ s1, and
« they'live'in different regions of an AND-state, i.

I s, region(s) = {S1, ...

Yecuo)

R

S b 1< i#G<nzs € childlS:) A sy € child(s;),

N (s¢5)
£
(et

fegius

References
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Least Comnon Ancestor and Ting

» A set of states S} C S is called consistent, denoted by | Sy,

M VS5 @

if and only if for each s,s" € Sy,
es<s, w
o s’ <s, or S,is byt skt m/l,

o sls
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Legal Transitions

A hiearchical state-machine (S, kind, region, —, 1, annot) is called well-
formed if and only if for all transitions ¢t €—,
(@)e source and destination are consistent, i.e. | source(t) and | target(t),
(i » source (and destination) states are pairwise unordered, i.e
o forall 5,5 € source(t) (€ target(t)), s Ls',  *

(iit)e the top state is neither
source nor destination, i.e.

o lop ¢ source(t) U source(t).
* Recall: final states are

not sources of transitions.  (i): e vt
de tha'

Example:
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