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Abstract
A challenging issue is the derivation of finite test suites with well-defined fault coverage

for conformance testing of communication systems modeled by labeled transition systems

(LTSs) with respect to a particular conformance relation. It is shown in this paper that

this problem can be solved by translating an LTS specification into an input/output finite

state machine (FSM) for trace or failure semantics, respectively, subsequently applying

existing FSM-based methods for test derivation, and finally converting the obtained tests

back to the LTS formalism. It is also demonstrated that the obtained tests can be opti-

mized or the existing FSM-based methods can be adapted for generating optimized tests

by taking into account the specifics of the FSMs which are obtained from the given LTSs.

Keywords: Protocol conformance testing, software testing, lebeled transition systems,

formal modeling, fault coverage.

1 Introduction

Conformance testing is one of the essential and challenging issues in the development of

communication systems, including network protocols and some kinds of software systems.

Conformance testing is the activity of trying to find out whether an implementation con-

forms to its specification to gain confidence in the successful interactions of the implemen-

tation with its environment. Because of the complexity of systems , it is often proposed to

use the formal techniques to support the automation of this activity. Amongst the formal



description techniques (FDTs) used for writing specifications are LOTOS [4], which is

based on Labeled Transition Systems (LTSs), and SDL [2] and Estelle [8], which are based

on the Finite State Machine (FSM) model. Much work on the derivation of tests from a

given system specification has been done separately for the two models [3, 23].

FSMs and LTSs are often used in the analysis and design of various software systems

to specify the "control structure". The control structure governs the actions of a program

which affect its environment. When the interactions of a program with its environment

are mainly concerned, the program can be considered to be a communication system.

In addition to network protocols, these models are useful for describeing the behavior of

compilers, real-time systems, embedded software and concurrent programs.

Systematic approaches have been developed for conformance testing of communication

systems and the generation of appropriate test suites based on the FSM model. Most work

in this area is limited to completely specified, deterministic specifications [10, 16, 27].

However, some recent research has addressed nondeterministic and partially specified

specifications [22, 20, 21]. A number of competing methods for deriving tests from FSMs

that guarantee fault coverage have been elaborated [23].

Compared to FSMs, LTSs are in some sense a more general descriptive model, since

interactions of a specified system with its environment are usually considered rendezvous

interactions making no distinction between input and output. LTSs are usually not com-

pletely specified; the unspecified interactions are not possible. There has been much work

on testing theory and test derivation from LTS specifications [6, 7, 35, 26, 36, 31, 32, 19,

9, 14, 28]. However, most of the test derivation methods are based on exhaustive testing,

where all the possible execution scenarios are carried out in order to prove the correctness

of the implementation in respect to a given conformance relation. However, such exhaus-

tive testing is often impractical since it may involve a test suite of infinite behavior. The

approximation approach [26, 33], such as n-testers, which is proposed to solve this prob-

lem, provides no fault coverage measure for conformity of the implementation with its

specification. Moreover, for the existing frameworks for testing LTSs [7, 32], it is difficult

to define the verdicts for certain conformance relations, such as trace equivalence, non-

deterministic reduction (conf [6] plus trace equivalence) [13] and failure equivalence [29].






















































































