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Abstract

This work presents a new methodology for
requirement refinement. It have been developed
focusing on space systems case studies, including
software analysis, satellite operations modes and
missions requirements. This paper describes the
technique called COFI-ref (COnformance and Fault
Injection for Requirement Refinement) methodology
with a small example of its application and presents
some lessons learned of previously results.

1. Introduction

The state model-based approach presented in this
paper is part of the Verification and Validation (V&V)
activities of satellite/software operation requirements
for space mission. This work takes place in the context
of ITASAT Program established by the Brazilian Space
Agency (Agéncia Espacial Brasileira — AEB) and
developed in cooperation by the National Institute for
Space Research (Instituto Nacional de Pesquisas
Espaciais — INPE), the Technological Institute of
Aeronautics (Instituto Tecnoldgico de Aeronautica —
ITA), other Brazilian universities , and with
Technological University of Berlin (TU Berlin). The
state model-based approach, COFI-ref, is based in a
testing process including test and fault cases derivation
called COFI (COnformance and Fault Tolerant) [1].
With this work we intend to demonstrate the
effectiveness of focus the designer’s attention to
incomplete, ambiguous and incorrect requirements that
occurs during requirement specification activities.

2. COFI-ref Description

The COFI-ref is based on the COFI methodology
where the system to be tested is modeled in Mealy
machines and the system behavior is partially
represented in state models where transitions represent
inputs and outputs of the interfaces.

The COFI-ref methodology comprehends 4 main
steps, as illustrated in Figure 1:
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Figura 1 — COFI-ref main steps.

The DRD (Document Requirements Definition) is
the input of the COFI-ref. The main steps are described
below:

1. DRD Acquisition: through a formal review the
System Engineering Team delivery the DRD to
the V&YV Team.

2. ldentification: a heritage of COFI, the
identification are for services that the user can
recognizes, the hardware faults and the
events (inputs) and reactions of the system.

3. State-Based Modeling: create partial models
through Finite State Machine (FSM). For each
service previously identified the following




FSM have to be created: (a) normal operation
mode; (b) specified exception; (c) sneak path
and fault tolerant.

4. Requirement Refinement: represents the
refinement itself. This step is divided into some
activities as shown in Figure 2. It represents the
innovation on COFI standard methodology.
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Figure 2 — Activities of the Requirement
Refinement step of the COFI-ref methodology.

The activities included in the Requirement
refinement step are:

a) To analyze the partial models through a
transition analysis.

b) To elaborate questions.

c) To modify the requirements.

4. Final Remarks

The idea of applying the testing methodology for
satellite/software operation definition came from the
good results obtained with COFI (COnformance and
Fault Injection) methodology on previous work [2] [8]
[9]. As part of the ISVV (Independent Software
Verification and Validation) process, the results with
the application of the COFI methodology has surprised
the mission management as many errors were found
[1]. However, the errors were found only in latter
phases. Thus a variation of COFI (Conformance and
Fault Injection), named COFI-ref has been applied [7]
in early phases of the ITASAT Mission, as part of the
mission requirement refinement.
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