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Or as maps : .
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Event structures - the formal definition of the simplest kind

Definition

An event structure comprises pE ,§,#q, consisting of a set of events E
- partially ordered by §, the causal dependency relation, and
- a binary irreflexive symmetric relation, the conflict relation,
which satisfy te 1

| e 1
§ eu is finite and e#e 1

§ e2
ùñ e#e2 .
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(drawn immediate causal conflict/dependency)

Definition

The configurations, C8
pEq, of an event structure E consist of those subsets

x Ñ E which are
Consistent: @e, e 1

P x .  pe#e 1
q and

Down-closed: @e, e 1. e 1
§ e P x ùñ e 1

P x .

Often concentrate on the finite configurations CpEq.

meadow

Events I  & 2 are  concurrent
,  ie .

neither  in conflict  nor E - comparable .

I 2



18/22

Maps of event structures

Definition

A map of event structures f : E Ñ E 1

is a partial function on events f : E á E 1 such that

for all x P C8
pEq, fx P CpE 1

q and

if e1, e2 P x and f pe1q “ f pe2q, then e1 “ e2. (local injectivity)

 
Semantics of synchronising processes [Hoare, Milner] can be expressed in terms
of universal constructions on event structures;
in games, pullbacks and partial-total factorisation will play a central role.

Relations between models via adjunctions.
E.g. the event-structure unfolding of a safe Petri net is a right adjoint. The
forgetful functor from occurrence nets to event structures has a full and faithful
left adjoint which from an event structure constructs an occurrence net with
the same behaviour.

Strong bisimulation via open maps, defined diagrammatically.

Symmetry as “self bisimulation” helps compensate for the overly-concrete
nature of models for concurrency. E.g.,
unfolding of nets with multiple tokens defined universally only up to symmetry.
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Maps of event structures

Definition

A map of event structures f : E Ñ E 1

is a partial function on events f : E á E 1 such that

for all x P C8
pEq, fx P CpE 1

q and

if e1, e2 P x and f pe1q “ f pe2q, then e1 “ e2. (local injectivity)

Maps preserve concurrency, and locally reflect causal dependency:

@x P CpEq, e1, e2 P x . f pe1q § f pe2q ùñ e1 § e2 .

 
Semantics of synchronising processes [Hoare, Milner] can be expressed in terms
of universal constructions on event structures;
in games, pullbacks and partial-total factorisation will play a central role.

Relations between models via adjunctions.
E.g. the event-structure unfolding of a safe Petri net is a right adjoint.

Strong bisimulation via open maps, defined diagrammatically.

Symmetry as “self bisimulation” helps compensate for the overly-concrete
nature of models for concurrency. E.g.,
unfolding of nets with multiple tokens defined universally only up to symmetry.
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Let { be a many - sorted relational signature .

A E - game comprises an event structure (E
,

s
,
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with polarity pot : E → ht , -3 st
. Dt#

• sorted variables var : E → Var such that
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• winning conditionWCin free logic over E. Var
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2. Petar



Let { be a many - sorted relational signature .

A E - game comprises an event structure (E
,

s
,

# )

••

with polarity pot : E → ht , -3 st
. Dt#

• sorted variables var : E  → Var such that

e co e
'

⇒ Vance ) =/ varlet )

• winning conditionWCin free logic over E. Var
.Da7IFWC :

ein - are .mn see ,

i¥÷÷¥i⇒
I Existence predicate y

Dt
D- y

VI

ElpDta
2. Petar



Let { be a many - sorted relational signature .

A E - game comprises an event structure (E
,

S
,

# )

••

with polarity pot : E → Lt , -3 st
. Dt#

• sorted variables var : E → Var such that

e co e
'

⇒ var ( e ) =/ var Ce ' )

• winning condition

WC
in free logic over E. Var

.
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Let A be an algebra of signature E
.

An A -

game
comprises( A. E) with E a E -

game .



An A - strategy in an A -

game ( A
,
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Strategies between A -
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The copycat A - strategy - A has two values 4.f .
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The copycat A - strategy - A has two values
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Let A
.

B be E - algebras .

Can realise

homomorphisms A → B and

cokleisli maps Tn (A) → B
t pebbling

command
as

winning strategies

Game (A) t Game (B ) and

Res!Game (A ) ) to came CB)
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Its copycat game :
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