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Abstract  
Scenarios are vital for the specification of software sys-
tems.  We are developing an open framework for the speci-
fication, execution, and conformance evaluation of 
scenarios.  The scenarios define a contract which is bound 
to an implementation under test.  The scenarios are ex-
ecuted by our framework to ensure conformance against 
the contract. 

Categories and Subject Descriptors D.2.4 [Software 
Engineering]: Software/Program Verification – assertion 
checkers, class invariants, model checking, programming 
by contract.  

General Terms Reliability, Verification 

Keywords  Conformance Testing; Contracts; Metrics; 
Non-Functional Requirements; Scenarios 

1. Introduction 
The use of scenarios as a method for requirements capture 
is not a new one. Several software design paradigms focus 
on the use of scenarios, such as UML use cases [3]. While 
scenarios are being used at the software design level, they 
are not being used in practice for software testing activities 
[2].  One aspect of software testing is conformance testing: 
to determine whether a system meets its requirements.  If 
the system requirements are specified using scenarios, in-
tuitively it would make sense to use the same scenarios to 
perform conformance testing.  To this end, we propose an 
open framework which supports the specification, execu-
tion, and conformance evaluation of scenarios.  Our poster 
presents such a framework, and is organized as follows: 
Section 2 provides a background about scenarios. Section 3 
presents our framework, and Section 4 contains concluding 
remarks. 

2. Background 
Scenarios are a method for requirements capture that fo-
cuses on system flow and business rules [3].  Scenarios can 
be decomposed into a grammar of responsibilities.  Each 

responsibility can be viewed as a simple action, such as the 
saving of a file, or the firing of an event.  A responsibility 
can be mapped to a method found within an implementa-
tion.  In addition to the grammar of responsibilities, a sce-
nario may also include a set of Design-by-Contract (DbC) 
[4] elements.  DbC elements are used to express constraints 
on the state of the system before and after scenario execu-
tion.   

When a scenario is executed by the system, the specified 
grammar of responsibilities must hold. That is, the respon-
sibilities that compose the scenario must be executed in 
such an order that satisfies the grammar.  If the scenario 
cannot be executed, or actions which are not defined by the 
scenario are executed, that system does not conform to the 
specification. 

Even a simple software system is composed of multiple 
scenarios.  As such, conformance testing includes not only 
the execution of individual scenarios, but also the execu-
tion of multiple, possibly interleaving, scenarios. Such sce-
nario integration requires inter-scenario operators to 
support temporal ordering, concurrency, and distribution.  
Theoretical work on such operators has already been done 
by Ryser and Glinz [7] in SCENT.  Our proposed frame-
work seeks to operationalize portions of their work.   

Scenarios provide a method for testing functional con-
formance.  Scenarios do not contain non-functional ele-
ments, such as performance, security, and usability 
constraints.  Along with the scenario specifications, our 
framework also allows for non-functional constructs to be 
used for the capture and analysis of non-functional infor-
mation gathered during scenario execution. 

3. The Framework 
Our proposed framework provides an open architecture for 
static checks, scenarios, and metric evaluators.  A simpli-
fied graphical representation of the framework is shown in 
Figure 1.  The framework has been integrated into Micro-
soft’s Visual Studio for ease of use. 

High-level Contract Specification 
The framework operates using a contract specification, an 
Implementation Under Test (IUT), and bindings between 
the two. We have created a contract language development 
kit, which allows for the creation of domain specific con-
tract specification languages.  For our purposes we have 
defined a high-level contract language known as Another 
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Contract Language (ACL). ACL is closely tied to require-
ments, and has constructs for the specification of goals, 
beliefs [6], scenarios, and several lower-level constructs, 
such as pre and post-conditions [4].  To allow for domain-
specific constructs, ACL and other framework modules 
support extensions. Extensions will be discussed shortly. 
 

 
Figure 1. Framework overview. 

Bindings 
Once a contract has been created, the next step is to bind 
contract elements to implementation artifacts located 
within the IUT. The binding operation is performed using 
Microsoft’s Phoenix Framework [5] to open the compiled 
IUT and to create a corresponding structural representation.  
Using the structural representation, our binding tool maps 
the goals, beliefs, scenarios and their containing responsi-
bilities to types and methods found within the IUT.  The 
binding allows the contract to be independent of implemen-
tation details, and allows for several candidate IUTs to be 
tested using a single contract. 
Extensions 
Extensions are analogous to a library found within a pro-
gramming language. Extensions provide functionality not 
provided by the framework itself. Extensions can be one of 
two types:  static or dynamic.  Static extensions operate on 
the structure of the IUT.  An example of a static extension 
would be the examination of the IUT’s structure to check 
for the proper application of a design pattern [1].  Dynamic 
extensions are used to perform checks as the scenarios are 
being executed.  A special type of dynamic check is known 
as a metric evaluator.  Metric evaluators are used to ana-
lyze metrics gathered while executing the scenarios.  An 
example of a metric evaluator would be a comparison of 
performance vs. storage metrics. 

Contract Compilation 
Once the contract has been defined and bound to an IUT, it 
is compiled into an intermediate language.  The purpose of 
the intermediate language is to allow for multiple high-
level contract languages and representations to be used 
within our common evaluation run-time. The compilation 
operation is represented by the triangle in Figure 1.  Upon a 
successful compilation, all elements of the contract specifi-
cation have been bound to IUT artifacts and any required 
extensions have been located and initialized. 
Contract Evaluation 
The first step in evaluating a contract is to examine the 
structural composition of the IUT and to execute the static 
checks.  At this point, the IUT is also instrumented with 
run-time checks required for scenario execution, dynamic 
extensions, and metric capture.  

Next, the IUT is executed against a profiler that tracks 
and records the execution tree, the results of the instru-
mented run-time checks, and the metric data.  The execu-
tion tree is then examined to determine if each scenario 
execution conforms to the scenario grammar prescribed in 
the contract. The metric data is analyzed by the extensions 
to yield non-functional information about the IUT.  All 
results are displayed in a contract evaluation report. 
4. Conclusion 
Our framework provides an open architecture for the speci-
fication of contracts, which are grounded at the system 
requirements level.  Elements of a contract are bound to 
structural elements found within the IUT.  The framework 
executes static checks and instruments the IUT for scenario 
execution and metric gathering. Once execution is com-
plete, the framework examines the execution tree to deter-
mine if the scenarios were executed according to their 
inter-scenario relationships. Metrics are analyzed using the 
metric evaluators.  The result of evaluating a contract is a 
report indicating the outcome of the static checks, scenario 
execution, and metric evaluation. 
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