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PUBLICATIONS (abstracts) 

 

Fully Abstract Process Modelling over Recyclable Resources [10] (57 pages, full version of 9, to 

be submitted). 

 

A Truly Concurrent Process Calculus over Recyclable Resources [9] (15 pages, submitted). 

 

In this paper we present a truly concurrent semantics for deterministic concurrent recursive processes 

accessing quantified recyclable resources. The process semantics is built upon the new coherently 

complete and prime algebraic domain of \complex multi-pomsets, which is a quantitative version of 

the domain of complex resource pomsets.  

 

The CSP-like process language that we study contains several deterministic quantitative process 

operators, namely hiding, restriction, sequential, serial and parallel, as well as an observable 

recursion.  A deterministic structural operational machine is displayed that allows extracting a linear 

and a \complex operational semantics. The denotational semantics is naturally defined on \complex 

multi-pomsets for all finitary operators and lifted to a functional domain over environments modelling 

recursion. The robustness of the present semantical work is demonstrated by proving that the 

denotational semantics is fully abstract with respect to the linear and the \complex operational 

semantics and by relating it via observation to bisimilarity. 

 

Fully Abstract Multi-Pomset Semantics for a Process Calculus over Consumable Resources. [8] 

Theoretical Computer Science (TCS), Elsevier. (50 pages, full version of 7, submitted) 

 

A Truly Concurrent Process Semantics over Multi-Pomsets of Consumable Resources [7] 

Twenty-eighth Conference on the Mathematical Foundations of Programming Semantics MFPS 

XXVIII), Bath (UK), June 2012. (30 slides). Electronic Notes in Theoretical Computer Science 

(ENTCS) 286, pages 307-321, Elsevier, September 2012. (16 pages) 

 

This paper develops a truly concurrent semantical approach, whereby concurrency is notionally 

independent of nondeterminism, that allows describing the deterministically concurrent behaviour of 

recursive processes accessing consumable resources. The process semantics is based on the new 

coherently complete and prime algebraic domains of real and complex multi-pomsets. The process 

language that we study contains several deterministic quantitative process operators, namely a 

renaming, a hiding, a restriction, a serial and a parallel operator, as well as a recursion operator. The 

displayed deterministic structural operational machine engenders a 

linear and a complex operational semantics. A compositional denotational semantics is constructed, 

which uses a functional domain over environments of complex multi-pomsets. The robustness of the 

presented semantical work is established by proving that the denotational semantics is fully abstract 

with respect to both linear and complex operational semantics. 

 

A Truly Concurrent Semantics for Processes sharing Quantified Resources [6] 

PhD Thesis in Computer Science No. 2012PA077019, Department of Computer Science, University 

Paris 7, March 2012. (43 slides, 120 pages) 
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In quest for a truly concurrent semantical approach, where concurrency is notionally independent of 

non-determinism, the paper presents the domain of finite and infinite complex multi-pomsets, which 

allow describing the deterministically concurrent behaviour of recursive processes.  

 

The process language which we model is built on top of a fixed set of quantified resources that 

processes may access. It contains several finitary process operators, such as an empty process, action 

processes, a renaming, a hiding, a restriction, a sequential and an alphabetized parallel operator, as 

well as an infinitary recursion operator.  

 

The defined structural operational machine specifies for each operator a small number of rewrite rules 

which engender the linear and complex structural operational semantics.  

 

The denotation of a process is a complex multi-pomset that consists of two components: the first one 

is an already observed multi-pomset of quantified events, while the second one is a multi-set 

containing the quota of resources granted to the process for its execution. The defined approximation 

order confers to the set of complex multi-pomsets the structure of a coherently complete and algebraic 

Scott domain. The complex denotational semantics of the operators is then defined and shown to be 

Scott-continuous with respect to the approximation order.  

 

The robustness of the presented semantical work is established by proving that the complex 

denotational semantics is adequate and fully abstract with respect to the linear and complex 

operational semantics.  

 
Resource Traces: A Domain for Processes Sharing Exclusive Resources [5] 
Invited talk, Twelfth Conference on the Mathematical Foundations of Programming Semantics (MFPS 
XII), University of Colorado, Boulder (USA), June 1996. Theoretical Computer Science (TCS) 278, 
pages 195-221, Elsevier, May 2002. Allocated research, Department of Computer Science, Université 
Paris 6, 1994-1997. (25 pages) 
 
The domain of explicitly terminated finite and infinite words is commonly used to define denotational 
semantics for process algebras such as CSP. In this well-known framework the denotational semantics 
of concurrency is derived via power-domains from that of non-deterministic choice and interleaving 
to the effect that the denotational semantics of a concurrent process is equal to the set of all its 
possible finite 
and infinite sequential behaviours. 
 
In this paper we define a more versatile domain of so called finite and infinite resource traces which 
allow to capture the concurrent behaviour of a process and encode the static concurrency of a system 
directly into the domains definition. The approach we present refines previous work of Diekert (1990) 
and Diekert & Gastin (1993) on $\alpha$- and $\delta$-traces.  
 
We start with an alphabet of atomic actions, a set of resources, and a resource map assigning to each 
action the non-empty subset of resources it uses. Actions that do not share common resources are 
called independent and considered to be able to execute concurrently. A partially terminated 
concurrent process is specified by a resource trace which consists of two components: an already 
observed part represented as an action-labeled partial order (Mazurkiewicz trace), and a guard set 
containing the resources granted to the process for its further development. A process concatenation is 
then defined which allows independent actions to execute concurrently. 
 
Specification refinement leads to a natural approximation ordering between processes. It confers to 
the set of all processes the structure of a coherently complete prime algebraic Scott domain whereby 
process concatenation is Scott-continuous in both arguments.  
Furthermore, we define a natural ultrametric on processes based on prefix information. he induced 
topology is shown to be equivalent to the compact Lawson topology induced by the approximation 
ordering. Process concatenation is moreover shown to be uniformly continuous with respect to the 
defined ultrametric. 
 
The mathematical theory we develop thus extends the central order and metric properties of the 
domain of explicitly terminated finite and infinite words which are needed in order to devise truly 
concurrent semantics for process algebras much in the style of classical CSP semantics. 

http://www.teodosiu.net/
http://teodosiu.net/Dan/dt02tcs.pdf


www.teodosiu.net 
 

3 

 

 
[4] Bereichstheoretische Eigenschaften komplexer Spuren. (in German) Diplomarbeit / Master 

Thesis Nr. 1025, Institut für Informatik (IfI), Universität Stuttgart, August 1993 (36 pages). 

 
In dieser Arbeit werden die Ordnungseigenschaften des Monoids komplexer Spuren bezüglich der 
Präfixrelation untersucht. Die in \cite{gp92mfcs} eingeführte Präfixordnung, sowie die darin 
enthaltenen Ergebnisse bezüglich Vollständigkeit und Algebraizität werden vorgestellt. 
 
Der Hauptteil der Arbeit beschäftigt sich mit der Charakterisierung der Abhängigkeitsalphabete, für 
die das dazugehörige Monoid komplexer Spuren algebraisch ist (\cite{gp92open}) und liefert einen 
Beweis für die in \cite{die93mfcs} aufgestellte Vermutung dass die Menge der komplexen Spuren 
über ein Abhängigkeitsalphabet genau dann algebraisch ist, wenn das Abhängigkeitsalphabet keine 
Kette von vier Knoten als induzierten Untergraphen enthält. 
 
Der Nachweis dieser Äquivalenz erfolgt in mehreren Schritten und benutzt die Tatsache dass ein 
Graph eine Kette von vier Knoten (ein Z-Graph) als induzierten Untergraphen enthält sobald der 
Graph und dessen Komplement zugleich zusammenhängend sind. 
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