
 

1. Introduction 

Use cases are an increasingly popular means of 
eliciting and structuring requirements. However, not 
enough has been said about how a correct and complete 
set of use cases can be arrived at, and how this in turn 
can be used to generate a complete and correct 
specification of requirements. Text-book approaches to 
use case identification rely mainly on the identification of 
primary actors and their goals, often proposing the use of 
brainstorming or facilitated workshops to develop the 
exercises. However, the deficiencies of workshops for 
providing complete coverage of a problem are well-
known: they are prone to personality effects, and may be 
influenced by the interests and experience of the 
facilitator. Elsewhere Rational’s Unified Process uses 
business process models to derive use cases, however 
such models are often very descriptive and lack precise 
knowledge about the socio-technical design that we 
believe is essential for arriving at use cases. With little 
support for checking use cases, errors or omissions in 
individual use case descriptions may also slip through the 
process. In cases where systems are critical to safety or 
security, it is important to start development with a 
correct and complete view of use cases for the system to 
be developed. In order to increase our confidence in the 
use case models for such systems, we need additional 
techniques to complement those described above. 

There has recently been a trend in requirements 
engineering towards combining techniques in order to 
complement the deficiencies of one with the strengths of 
another. Several authors have combined use cases with 
other techniques. RESCUE is a process that continues 
this tradition and combines human activity modeling and 
i* system goal modeling (along with some other 
techniques described below) in a concurrent engineering 
approach to support the generation of more complete and 
correct use case models and descriptions, and hence 
better requirements. The process is aimed at developing 
large socio-technical systems where confidence in the 

correctness and completeness of use cases, and hence 
requirements, is important. It was designed to address a 
number of issues well-known in relation to scenario-
driven approaches, for example: 
• We cannot specify a new system to support work 

without understanding how that work is currently 
done  – in RESCUE we use human activity modeling 
to build this understanding; 

• We cannot write detailed use cases without 
establishing the system boundaries – in RESCUE 
these are explored through the development of 
extended context and  i* models; 

• We cannot write use cases without knowing about 
dependencies between actors described in the use 
cases – in RESCUE these dependencies are 
thoroughly explored using i* models; 

• We cannot write use cases without making at least 
some high-level design decisions – in RESCUE we 
use creativity workshops to do this; 

• We cannot write testable requirements without 
knowing the context in which those requirements 
arise – in RESCUE we provide this context by linking 
requirements to scenarios and use cases. 

The RESCUE process has been applied and tested in the 
specification of requirements for CORA-2, a real and 
large-scale socio-technical system in which computerised 
assistance will be provided to air traffic controllers. This 
poster provides an overview of the RESCUE process, and 
describes key lessons learnt in applying that process to 
the CORA-2 project.  

2. RESCUE Process Overview 

The RESCUE (Requirements Engineering with 
Scenarios for a User-Centred Environment) process was 
developed for Eurocontrol by multi-disciplinary 
researchers from the Centre for HCI Design at City 
University in London. It integrates applied research and 
best-practice in: 
• Scenario-based requirements engineering using the 

CREWS-SAVRE approach; 
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• Human activity modeling; 
• System modeling with the i* approach; 
• Requirements management based on the VOLERE 

requirement shell; 
• Innovative techniques for creative requirements 

engineering; 
• Requirements acquisition using the ACRE 

framework. 
RESCUE supports a concurrent engineering process in 

which different modeling and analysis processes take 
place in parallel to support the generation of complete 
and correct use case models and descriptions and, 
ultimately, complete, correct, readable and testable 
requirements. The concurrent processes are structured 
into 4 streams as shown in Figure 1. 
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Figure 1. The RESCUE process structure 

The 4 streams shown in figure 1 are supplemented 
with 2 additional processes. Acquiring requirements from 
stakeholders is guided using ACRE, a framework for 
selecting the right acquisition techniques in different 
situations now being applied in Rational’s requirements 
training. Creativity workshops are run at the beginning of 
the process to discover and surface requirements and 
design ideas essential for system modeling and use case 
authoring in the RESCUE streams.  

Sub-processes during these 4 streams are co-ordinated 
using 5 synchronisation stages at which the project team 
are encouraged to cross-check models developed in 
different streams to ensure completeness and correctness 
of use cases and requirements. 

For a full description, see [1]. 

3. The CORA-2 Case Study 

A first full version of the RESCUE process was 
applied to develop an operational requirements document 
for Eurocontrol’s CORA-2 system, aimed at providing 

computerised assistance to air traffic controllers 
resolving potential conflicts between aircraft [2].  

The CORA-2 project team consisted of one manager, 
2 requirements engineers, 2 air traffic controllers who 
acted as domain experts, 1 human factors expert and 1 
technical expert. The process was applied in earnest in 
summer 2001 and delivered a reviewed and accepted 
requirements document in May 2002. The team produced 
an operational requirement document for the CORA-2 
system with approximately 400 requirements structured 
using 22 use cases. The document also contained use case 
and i* system models, and requirement attributes 
according to the VOLERE requirement shell. A separate 
75-page document of design ideas generated from 3 
creativity workshops was also produced. The process was 
successful. It delivered an agreed operational 
requirement document that had the confidence of 
stakeholders and passed stringent internal requirements 
reviews within Eurocontrol. On the back of this 
experience, Eurocontrol are rolling out an enhanced 
version of RESCUE to establish requirements for 4 other 
ASA programme projects. 

Lessons learnt in the CORA-2 project included: 
• the need to cross-check, obtain agreement on and 

sign off all deliverables throughout the process – 
now done in RESCUE’s 5 synchronisation stages; 

• the usefulness of the i* modeling technique in 
developing more detailed use case descriptions; 

• the usefulness of use cases as a mechanism for 
structuring the requirements document, which 
greatly increased its readability  

A brief account of some other lessons learnt during the 
CORA-2 project is provided elsewhere [3]. 
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