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Frits Vaandrager: “write an introduction into ACPε”.

a    a τ ε  √ δ

p+q a p′
p    a p′

p+q a q′
q    a q′

p·q a p′·q
p    a p′

p·q a q′
q    a q′p    √ p′

BodyX a p′
X    a p′

p    a p′′
p′ a p′′p    τ p′

p    a p′′
p′ a p′′p    τ p′

τ τ τ



Juli, 10 2005 SOS Workshop, Portugal 5

Structured operational
semantics

BodyX a p′
X    a p′

X    τ BodyX

tyft/tyxt-format
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Negative premises (priority operator)

θ(p) a θ(p′)

∀b>a  p   bp    a p′

ntyft/ntyxt-format
De-Simone-format
Bloom-Istrail-Meyer-format (BIM-format)
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Developments from 1990-2004

• Predicates

• Terms as labels

• Formats linked to a particular semantics

• Variable binding and substitution

• Structural congruences

• Formats for process/data pairs

• Rules with orderings

• ................



Juli, 10 2005 SOS Workshop, Portugal 8

Predicates (BV 93, Verhoef 95)

ε↓
P0↓ P1↓

P0;P1 ↓

P0
a P0′

P0;P1
a P0′;P1

P0↓ P1
a P1′

P0;P1
a P1′
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Terms as labels (Bernstein 98, others)

m?a.x m?w y

x    [w/a] y
[prefix1]

x | x′ τ y′ | y2

x   m! y1
[par2]

x   m!* y2 x′ m?y1 y′
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Variable binding/substitution

• Fokkink/Verhoef98

send(x,y.v*) (x,y) v*

y*[w*/x] a z*
y*   b z*
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Structural congruences [MR05]

P0
a P0′

P0||P1
a P0′||P1′

P0||P1 ≡ P1||P0

!P ≡ P||!P
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Ordering on rules  [Ulidowski & Phillips97]

P0
a P0′

P0;P1
a P0′;P1

P1
a P1′

P0;P1
a P1′>
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Name passing/scoping (ZMP05)

 ∇x(Px A Qx)p
(RES)

νx.Px A νx.Qxp

 P   ↓X M     Q   ↑X N
n→p (CLOSE)

P | Q     τ νy.(My|Ny)p

v→p
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Transition systems with data (MRG04)

{ 〈tpi,tdi〉
li 〈t′pi,t′di〉 | i∈I}

〈tp,td〉 l 〈t′p,t′d〉

{ 〈tpi,tdi〉
li 〈ypi,t′di〉 | i∈I}

〈fp(xp0,...,xpn-1),td〉
l 〈t′p,t′d〉

process-tyft
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MS, VB, TL∗,

CPY, LA, Pred, Neg.

OC [FV98]

Promoted PANTH

SS, TL∗,

CPY, LA, Pred, Neg.

C( ↔
s,ho

) [MGR05]

99rrrrrrrrrr
generalized PANTH

MS, VB, CPY, LA

C( ↔
s

) [Mid01],

OC [Mid03]

OO

extended tyft

MS, TL, CPY, LA

C( ↔
≡

),

Ind. Eq. [Gal03]

eeJJJJJJJJJJJ

Bounded Nondeterminism

SS, CPY, LA, Pred, Neg.

BNd [FV03]

55

PANTH

SS, CPY, LA, Pred, Neg.

C( ↔
s

) [Ver95],

OC [Ver, VAF99]

OO OO

Promoted Tyft

SS, CPY, LA, TL

C( ↔
s

) [Ber]

eeJJJJJJJJJJJ

OO

NTree (NTyft)

SS, CPY, LA, Neg.

C( ↔
s

) [FG96, Gro93]

OO

PATH

SS, CPY, LA, Pred

C( ↔
s

) [BV93]

eeLLLLLLLLLL

COMM-Tyft

SS, CPY, LA, Pred, Neg.

Comm. [MRG05]

99rrrrrrrrrrrr GSOS

SS, CPY, Neg.

C( ↔
s

) [BIM95]

Axiom. [ABV94]

OO

SS, Neg.

C( ≈r,rt,f ) [Gla93]

P C( ≤rt,r,ft ) [BFG04]

eeLLLLLLLLLLLL
Tyft

SS, CPY, LA

C( ↔
s

) [GV92]

P C( ≤nn ) [BFG04]

jjUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

eeKKKKKKKKK

\\88888888888888888888888

OO

Probabilistic GSOS

SS, Neg.

C( ↔
p

) [Bar02]

99ttttttttttttt x-Cool Languages

SS

C( ↔
R+(η,WB,BB,D)

)

Axiom. [Blo95, Gla05]

OO

PB Format

SS, LA

C( ↔
p

)

Stoch [LT05]

SBSNNI

SS

NIntrf [Tin04]

OO

de Simone

SS

C( ↔
s

) [dS85]

P C( ≤tr,f ) [Vaa91]

OO

HH

[[888888888888888888888888
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General

Specific
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Results

• Congruences for various equalities and 
preorders

• Conservative extensions
• Induced trace congruences
• Existence of semantics (negative premises)
• Generation of complete axiomatisations
• Generators for simulators
• Various: non-interference; semi-stochasticity; 
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The super rule format

• Terms: simply typed l-calculus? 

• Terms as labels!

• Freshness ∇, a#t
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Compiler generators from SOS

Lang (SOS semantics)

gSOS: operational 
semantics

to gLang compiler 

gLang Compiler 

cf. lex/yacc

Lang = Java; C#; C++;
π-calculus; mCRL2;
Domain and aspect
languages;

Performance must
be comparable to gcc

Axioms for 

optimisation


