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Abstract. Scenario Based Testing (SBT) is a paradigm
shift in the system test arena. It broadens the purpose of
system level acceptance testing. Requirements Based
Testing (RBT), as an exclusive acceptance vehicle, is
flawed because it verifies only the static features of a
system. In contrast, SBT focuses on verifying the system
dynamics. SBT, however, does not obviate requirements or
the need to verify them. System characterizations need to
be expressed in requirements, because we need to build the
constituent components. But, requirements cannot express
system behaviors very well. Even allowing for perfect
requirements, leaving out verification of the system behavior
results in an incomplete test program, at best. The
combination of RBT and SBT thus provides a more robust
acceptance vehicle assuring the customer that the system
will satisfy his needs.

Introduction. In the mid-1990’s the DOD procurement
policy was changed dramatically. The focus on detailed
specifications and voluminous documentation was shifted
toward “thin specs” and contractor defined documentation
suites. The responsibility of determining what constitutes
valid system acceptance criteria was thereby laid at the
contractor’s doorstep. The industry has seen this as an
opportunity to adopt more efficient, less costly
methodologies. Naturally, the quantitative streamlining could
not be at the expense of quality. One such methodology in
the Validation & Verification domain is SBT. At M&DS, the
newer programs have already committed themselves to
implementing a system level SBT program. This white paper
addresses the issues related to the development of a
Verification Plan which incorporates SBT.

The purpose of this paper is to present a methodology that
may be used to express and analyze system level scenarios
for use in a scenario based test program. It is assumed that
the intent of the test program is to verify compliance with
static system level requirements primarily using RBT
techniques and to demonstrate behavioral requirements
and/or system level dynamics using SBT recognizing that
SBT may provide leveraging opportunities for static
requirement verification.

This paper will focus on the development of analytical
artifacts that form the basis for an effective SBT program.
The level of detail will be sufficient to support test verification
and system test planning; but not, the generation of test
procedures. The methodology being presented was
modeled using a subset of A-spec requirements from two
existing programs at M&DS.

Scenario Concepts

Definition. SBT depends on our ability to clearly
communicate what is meant by the term “scenario”. The

term has been used to describe a number of different
objects:
• Background load generator

used to inject realistic, but time-variant, resource
contention during test.

• Environmental presets
used to predispose the test environment so as to
induce an environmentally sensitive reaction from the
article under test. An example of such a scenario
would be to preposition the system time so that
selected chronological events ensue.

• Dynamic system models
used as a communication device to convey the
essential system behavior patterns.

In this paper, the term will be used in the later-most sense,
with the understanding that a dynamic model may be
executed on top of a “background scenario” having preset
the environment.

For purpose of SBT discussions, we need a definition that
• is broad enough to be applicable at any phase of the

development cycle; all the way from Mission Analysis
(MA) through Architecture Design (AD) and on to System
Test;

• does not impose a descriptive format;
• accommodates the fact that scenarios are layered to

reflect the emergent hierarchy of the design; and
• are traceably consistent across these layers.

I propose that we adopt the following definition of the
abstraction “scenario”:

A scenario is a dynamic model of a system that
depicts the sequence of executions of
responsibilities that constitute the reaction of the
system to a stimulus and results in a deterministic
end state.

The entity called “responsibility” is meant to capture the
necessary attributes to allow for traceability of scenario
intersections as well as relationships to other system
models.

Therefore a scenario is predicated on a singular triggering
event and a singular terminal state. Obviously, to fully model
a system we need to collect a set of scenarios.

Categories. Scenarios are defined to focus on specific
aspects of the system. Therefore, it would be useful to
categorize scenarios by their purpose.
• Operational Use Scenarios

describe routine uses of the system that support the
primary mission

• Ancillary Use Scenarios
describe uses of the system that are not in direct
support of the primary mission
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• Pathological Scenarios
describe the reaction of the system to unrecoverable
faults

• Quality Attribute Scenarios
describe demonstration of compliance with non-
functional requirements

The first three categories are self-explanatory. The fourth
deserves more discussions. Scenarios can be constructed
to demonstrate a particular Quality Attribute. For instance, to
demonstrate maintainability, a scenario could be designed
that would involve the removal and replacement of a
hardware component while executing an operation mission
under specified loading conditions. The success criteria of
the demonstration would be tied to the non-interference with
the operation mission and the timing metrics collected while
performing the replacement. Extensibility could be
demonstrated by creating a scenario where new system
objects are introduced as additional assets by defining each
object using data entry screens provided by the system. The
success of such a scenario would be judged on factors such
as performance impact, the facility with which the
introduction is effected, etc.

Depictions. We have a number of ways to depict a
scenario. Traditionally, we have relied on good English
prose. Unfortunately, the effort that was required to map
these descriptions onto the evolving architecture was
exorbitant. Very quickly, the scenarios became inconsistent
with the implementation of the system so much so that, at
system test time, they either had to be abandoned or
recreated. As any textual description this method is
dependent on the communicative and technical abilities of
the author. It offers no automated assistance for traceability,
completeness, and most importantly consistency.

With SBT we look to the Architecture Based Design [7]
(ABD) artifacts for scenario descriptors. Since these
artifacts are the design documentation views, they cannot
be out of date or inconsistent. We find a number of views
that depict the dynamic aspects of the system: e.g. the State
Transition View, the Mission Scenario View. Automated
tools support their generation but there is no ability to
describe scenario interactions.

There is yet another graphical method of depicting
scenarios, known as Use Case Maps (UCM) [1] which are
not currently part of the ABD core view set. This is a
notational system specifically designed to depict scenarios.
It is relatively new and hence enjoys limited tool support.
Although it has been the subject of academic study and
development, its application in the commercial arena is not
widespread.

Using UCMs, at the appropriate level of abstraction, the
behavioral aspects of a system can be modeled, studied,
and refined. Scenario interactions, couplings, patterns are
readily apparent at analysis-time prior to commitment to
particular architectural partitioning. Alternative architectures
can be mapped onto the UCMs thereby producing a
provisional prototype of a system. The prototype, using
formal description languages, can then be simulated to
detect and correct errors in the specifications; i.e. validate
the model. The test suite thus developed for design

validation can then be reused as the basis for the SBT
program.

Test planning is facilitated by the use of UCMs. Just as
UCMs provide a visibility into scenario relationships at the
design phase, UCMs provide a similar visibility into issues
such as coverage of critical paths, high-risk components,
architectural elements, etc. With UCMs, we have a tool that
is capable of producing high-yield, reusable, self-
documented, traceable test cases.

Metrics. Kim [2] proposes three SBT metrics that can be
used in selecting the set of scenarios to be included in the
test program. These metrics order scenarios by criticality,
component reuse and scenario reuse.

The scenario criticality metric is the product of the weighting
factors of all the edges between each responsibility
traversed by the scenario. Scenarios exhibiting a higher
criticality embody a higher degree of mission critical
functionality.

The component reusability metric is the sum of the
frequency factors of the responsibilities exercised by the
scenario. This metric is an indication of the degree of
coupling and therefore possible interaction, between
scenarios. Those scenarios exhibiting a high degree of
coupling represent a higher concentration of risk sources.

The scenario reuse metric attempts to identify the scenario
with the longest sub-scenarios. Therefore, scenarios with a
larger scenario reuse metric can be expected to be “high
yield” scenarios.

Impact on Incremental Development. The Rapid
Product Development Life Cycle [3] (RPDL) is an
incremental build and delivery approach to system
development. The central idea of RPDL is that a series of
increasingly mature systems are designed, implemented,
tested and delivered with the expected benefit being early
stakeholder feedback. The underlying requirement is that
the content of each increment is clearly communicated. The
presentation of an increment to the customer is enhanced
by a scenario orientation. This is made possible by the
definition of a stable; underlying scenario set which is
executed at each increment effectively demonstrating the
progressive maturation of the system.

Mission Analysis Methodology

Scenario Identification. Scenario identification has
always been part of the MA process. The introduction of
SBT merely adds significance to it. The mission analyst
must understand that his goal is to produce as complete a
description of how the system is expected to behave under
all circumstances.

Scenario identification is an iterative process; repeated until
the fidelity of the artifacts produced is sufficient to support
the System Analysis phase. This means that the analyst
would begin by reviewing the documentation suite and draft
the initial version of the MA artifacts. The second iteration
would be to interview the customer using the draft artifacts
as the framework for discussions. The artifacts would then
be revised to reflect the customer's inputs. The third iteration
could then proceed with similar interviews of each
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anticipated system user. After resolving any inconsistencies,
this process should yield a list of Mission Scenarios that
would clearly describe the system behavior.

Scenario View Construction. The construction of
scenario views, is the key process that supports SBT. The
central goal is to produce an artifact that expresses the
mission of the system in a concise, complete manner. A
concise artifact would be one that communicates the most
information in the shortest amount of time. It is generally
accepted that a visual format meets this criterion. A
complete artifact is one that portrays all the essential
information in a finite form. Thus, scenario view construction
is in essence an exercise in reduction, or consolidation.

In theory, if these artifacts represent the system behavior
faithfully, they should never change unless the customer
level specifications change. No subsequent design change
should flow up to these artifacts. In fact the reverse is true:
any design change that requires a change in these artifacts
must be rejected as being non-compliant. We now have an
invariant basis for the remaining development processes. In
practice, these artifacts do change but only because our
understanding of the system behaviors was initially
incomplete.

Impact on Mission Analysis Process. The existing
M&DS development processes, as defined in the
Engineering Procedures (EPs), are predicated on the
concept that requirements can completely and sufficiently
specify a system. The EPs were written so that the analysis,
design, and construction processes produced refined and
interpreted requirements. As a consequence, the verification
and acceptance processes became unduly focused on
those aspects of the system that requirements can
effectively describe: system statics. The behavioral
characteristics of the system tended to be obscured
because we had no effective way to specify system
dynamics.

A scenario-based orientation manifests itself early in the
analysis and design phases of a project. The insights gained
during the behavioral analysis influence the architecture
design, the algorithm models, the validation approach as
well as the verification methods. Figure 1 highlights the
distinction between the requirement and behavioral
specifications. System Analysis1 process uses the products
of Mission Analysis. The System Analysis process has been
segmented into Behavior Analysis and Requirements
Analysis in order to reflect the dual purpose of the process:
to characterize both the static and dynamic aspects of the
system. The combined outputs of both serve as the input to
both the System and Test Design processes. This is a
crucial point: both requirements and behavior specifications
must be the result of the analysis process. This combination
of specifications drives all design processes: AD, Test
Architecture, SBT and RBT.

                                                          
1 The name of the process has been changed to remove the bias toward
requirements.

Mission Analysis

System Behavior Analysis System Requirements Analysis

RBT DesignSBT DesignTest Architecture DesignArchitecture Design

Test Bed ImplementationSystem Implementation RBT ProcsSBT Procs

TEST

System Analysis

System Design Test Design

System Construction Test Construction

+

Figure 1: System Development Processes

System Requirements Analysis Methodology

Role of Requirements in SBT. The role of
requirements in SBT is both direct and indirect.
Requirements that specify system behavior characteristics
have a direct bearing on SBT. They are typically high level
requirements whose verification is appropriately allocated to
a SBT. Other requirements may specify, or suggest
responsibilities; thereby, having an indirect impact on a
given SBT. Although SBT focuses on verifying system
behaviors, one would be ill advised to forego the opportunity
for data collection to support verification of certain
requirements.

Generally, SBT views requirements as enablers of
responsibilities. That is to say, requirements are used to
build the components that provide the functionality that a
responsibility must possess so that a scenario can execute
successfully. The mere fact that a scenario executes does
not constitute verification of all requirements that trace to the
exercised components. But if the scenario based test can be
shown to have produced sufficient data to demonstrate
compliance with a given requirement, then the data
collected during SBT can be incorporated into an RBT
evaluation report for verification credit. This presents the
program an opportunity to realize cost savings by
eliminating the need to specify certain RBT test case. The
potential of such cost savings drives SBT to maintain
traceability to requirements.

There is a class of requirements that directly drive an SBT
scenario. Broad, mission level requirements would fall into
this class. For instance, a requirement that a vehicle shall be
capable of supporting a “soccer mom”2 can best be
described by a scenario set and therefore is best verified by
the execution of the scenarios. Analysis of this requirement
would show that the vehicle must be capable of performing

                                                          
2 For instance, to support a "soccer mom" may be interpreted to mean that a
vehicle must be able to perform evasive emergency maneuvers while carrying six
pre-teens, two adults 33 soccer balls on a wet pavement having been struck in the
rear by a 3000 pound pickup at 15 mph. The scenario to test this requirement may
include placing the vehicle on a wet road loaded with mannequins and 30 balls
behind the rear seat. Then having a pickup ram it from behind causing the vehicle
to enter the soft shoulder without the balls dislodging and interfering with the
ability of the driver to bring the vehicle under control.
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a definable set of tasks, possibly in a particular order; that is,
it specifies a behavior of the vehicle in a particular context.
To communicate the essence of a behavioral requirement
we need a model that will portray both the nominal behavior
and the couplings to other behaviors (interactions between
scenarios). Such requirements demand verification via SBT.

Requirements Identification. System acceptance is the
concurrence of the customer that a system, as built,
represents satisfactory contractual performance. Typically,
this concurrence is contingent on the demonstration of
compliance to system requirements. The applicability of SBT
to system acceptance is dependent on the facility it provides
to demonstrate compliance. In a broadest sense, system
requirements fall into one of five categories:
• static,

• mandate aspects of the system that are invariant,
• examples:

• specification of physical characteristics, (weight,
size, volume, etc. expressed as absolutes)

• specification of platform, (utilization of legacy
devices)

• specification of narrow system capability, (capability
to report component status)

• dynamic,
• mandate aspects of the system that vary depending on

state, time or date, operational needs, etc.
• examples:

• specification of system behaviors, (to produce a 7-
day plan)

• specification of interfaces,
• specification of performance characteristics

• constraint,
• impose limits on system functionality, design and

implementation
• examples:

• specification of physical characteristics, (eight, size,
volume, etc. expressed as a bound)

• specification of RMA requirements
• specification of environmental requirements
• specification of the “ilities”
• specification of the safety requirements
• specification of an operating system

• compliance, and
• mandate compliance with regulatory or statutory

specifications, industry standards industry practices.
• examples:

• specification of compliance with DII COE
• specification of compliance with EPA regulations
• specification of adherence to IEEE 802.3

• programmatic.
• mandate the developmental processes
• examples:

• specification of test or verification processes
• specification of scheduling constraints
• specification of cost constraints
• specification of training requirements
• specification of documentation requirements
• specification of a design methodology, such as OO

Since scenarios are an effective means to describe system
behaviors, SBT would be appropriate when applied to
requirements that prescribe or imply those behaviors;
typically those that would be categorized as dynamic. These
are the driving requirements for SBT. As a consequence of
exercising the system, certain static requirements can also
be verified. Therefore, it is advisable to map static
requirements to scenarios. Requirements in the constraint,
compliance and programmatic categories would not be
targets of SBT.

Requirement Allocation. Requirement allocation is the
process of mapping requirements to entities. In the SBT
environment, the entities are either scenarios or
responsibilities. High level, behavior-specifying requirements
are allocated to scenarios, while other dynamic
requirements are typically allocated to responsibilities. When
the architecture is defined, i.e., the responsibilities allocated
to components, the allocations to responsibilities will
propagate to specific components. In contrast, the allocation
of behavioral requirements to scenarios is terminal; no
subsequent allocation is anticipated.

The dynamic requirements must be segregated into two
categories: those to be allocated to scenarios and those to
be allocated to responsibilities. The high level behavioral
requirements have the following characteristics:
• they are broad in scope (encompass more than one

responsibility),
• they specify end-to-end capabilities, and
• they specify coarse performance characteristics.

Since the primary verification vehicle for behavioral
requirements is SBT, care must be taken to enable
verification. The underlying assumption is that the scenario
set is sufficient to completely verify each such requirement.
Lacking this assurance allocation can not proceed. The
minimal exit criteria for this step is the determination the
each behavioral requirement has been allocated to at least
one scenario. The optimal exit criterion, the determination
that each behavioral requirement has been allocated to a
sufficient set of scenarios, requires engineering judgement
and often an iterative process.

The remaining dynamic requirements are allocated to one or
more responsibilities. If any requirements cannot be
allocated to a responsibility, the responsibility list is
incomplete and, by extension, the scenario set is flawed.

Requirement Traceability. The purpose of this step is to
establish the mechanism needed to assure that the
traceability between requirements, responsibilities,
scenarios, test documents, and design artifacts can be
established and maintained. Ensuring traceability means
that whatever tool a program has adopted to track
requirements must be able to associate each tracked entity
with one or more scenarios, one or more responsibilities and
eventually with test cases. Also, the appropriate reports
must be composed to provide trace-ups and trace-downs,
which include scenarios and responsibilities. This is the
minimal traceability demand on any program.
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Test Design Methodology.

The SBT methodology consists of three essential steps:
• identify test scenario set
• define each test scenario
• develop complete test scenario artifacts

Relationship of SBT to Integration Testing. SBT, at
the system level, is a “black box” testing methodology3. In
contrast, all lower level testing, starting with integration
testing, typically utilize more intrusive testing methodologies:
"gray-box" or "white-box". There is no inherent limitation
attendant to SBT methods that would preclude their
application at the integration or unit levels of test. At the
integration level, test design should be explicitly linked to
system level scenarios using them as a basis for developing
the requisite integration test scenario set. At any given build,
functionality that is not to be tested at the system level
would not be integrated but an appropriate test artifact,
whether it be a stub, a simulator or an immature version of
the software, must be produced and integrated. The system
level scenario would show a stub representing the immature
responsibility. The integration scenario would replace this
stub with its build specific implementation. This idea of
maintaining the integrity of the higher level scenario while
allowing for implementation variations has been studied in
the context of feature descriptions [4] and interactions [5].

Integration test scenario set would also differ from its system
counterpart in that they would be bounded, i.e., tied to the
architectural component boundaries. Naturally, as with
system level testing, an integration test program should
leverage the available component design artifacts to define
the test approach. The scenario set that was used to specify
the component capabilities should now serve as the source
for the test scenario set. The criteria used to validate the
design model should serve as the basis for the success
criteria for the integration tests.

Test Scenario Set Identification. The purpose of this
step is to establish which aggregations of scenarios will be
applicable for a given system test program. The first concern
in test design must be completeness. To this end, the test
program must demonstrate that the system under test
responds appropriately to four types of stimuli: well
behaved; degraded; erroneous and pathological.

Well-behaved stimuli are those that are in accordance with
the specification. They are generally traceable to particular
specifications such as interface definitions, system level
requirements, mission concepts, operational scenarios, etc.
The intent of these stimuli is to exercise the system within its
design envelope.

The remaining three types of stimuli represent system
exercises that are abnormal or outside the design envelope.
Degraded stimuli are those that are partially compliant with
the specification. They represent situations where valid
operational stimuli has been interrupted or partially received.
Erroneous stimuli are those that are not in accordance with

                                                          
3 A “black box” test is a test that doesn't use any knowledge of the internal
system structure. Contrast that with a “white box” test where intimate knowledge
of the system structure is assumed. A “gray box” test mixes elements of both
“black box” and “white box” tests.

the system specifications. They may include data corruption,
out of sequence reception, extraneous input, etc.
Pathological stimuli are those that are illogical. They are a
result of component failures, intrusion attempts, database
corruption, etc.

Sources and Categories. The question “how much
testing is enough testing?” reduces to “what scenarios are to
be tested?” The first step, identifying the scenario set, is
meant to reduce the potentially large number of possible
scenarios to a manageable subset. The ultimate subset that
is chosen must aim to:
• demonstrate the maturity level of system capabilities

• to demonstrate the basic properties that the system
must exhibit

• to demonstrate individual capabilities; i.e. features
• provide a formal verification vehicle for system level

behavior specifications

At the conclusion of this step, we expect to have identified a
finite, high yield test scenario set, which will be executed
during the conduct of the test program. Ideally, the set of
testable scenarios was defined when the system validation
was performed. In that case, this step is complete as soon
as access to these scenarios is confirmed. However, if the
scenarios are not available, the test program must create
them.

Scenario identification starts with determining the categories
of scenarios that need to be considered. The categories
presented earlier are representative, not exhaustive. Armed
with the list of scenario categories, we go to the design
artifacts. We will be looking for the following
characterizations for each scenario:
• the initial state
• the stimuli
• the actors
• the sequence of actions/processes
• the response
• the terminal state

Since scenarios are, by definition dynamic models, the
starting point must also be a dynamic design model, such as
the Mission Scenario View (MSV) or the State Transition
View (STV). The STV will identify the states that the system
traverses in executing the scenario. The executable
sequence should be apparent from the MSV. Static models
serve in a supporting role in this process. For instance, the
Context Diagram will identify all external stimuli and
responses, although not the correlation between them. The
lower level Data Flow Diagrams will provide this correlation.

As scenarios are identified, they should be documented in a
database so that the traceability tool can access them. So,
besides the descriptive characteristics of the scenario, each
scenario may be associated with the following attributes:
• Requirement identifiers from the A-spec
• Transition identifiers from the State Transition View
• Object identifiers from the Mission Object View
• Interface identifiers from the Mission Executable View:

Context Diagram
• Event identifiers from the Mission Scenario View: Event

Trace



6

• Display identifiers from the User View: Screen Hierarchy

To ensure completeness, the scenario identification process
should continue until at least one scenario traces to:
• each explicit system level dynamic requirement, and
• each explicitly stated capability in the mission statement,

and
• each state transition depicted in the STV and
• each object depicted in Mission Object View and
• each external interface depicted in the Mission

Executable View Context Diagram, and
• each significant triggering event depicted in the MSV

Event Trace Diagram, and
• each user interface, as defined in the User View Screen

Hierarchy, and
• each specialized interest, as expressed in the ABD

composite views.

Reduction Analyses. In all probability, the resulting
scenario set will be large. In order to cull from this set the
test scenario set, an analysis must be undertaken which will
yield the associative properties of the scenarios. One such
analysis would group the scenarios based on those
scenarios that:
• embody “architectural drivers”4

• are logically related
• those that could be executed together

• “sub-scenarios” of a larger scenario
• share an environment
• symbiotic (e.g. one provides a system load for the

other)
• are mutually exclusive

• require incompatible environments
• violate operational constraints
• jeopardize safety of personnel, equipment, or software
• breaches the security policy

Another type of analysis that should be performed is aimed
at gaining an understanding of the demands that each
scenario places on the operational/test environment.
Therefore, each scenario should be evaluated with respect
to the following factors:
• operational frequency
• environmental compatibility, i.e. identical, or similar:

• resource configuration
• operator involvement

• risk density (number of “sources of risk”5 per scenario)

The scenarios should be prioritized based on development
phase, as follows:
• Scenarios that have to work anytime

Exercise functions that if left unverified may result in
catastrophic losses. This includes scenarios containing
failure modes that will result in the loss of life or
property.

                                                          
4 LMC EP 3.4 defines “architecture driver” as “those few requirements or features
of a system that cannot be traded for cost or schedule, and which strongly
influence the form of the system. They are characteristics that the system must
exhibit for it to be accepted by the customer, and form a basis for evaluation and
selection of architectures.”
5 Barbacci [6] defines a source of risk as the intersection of a fault propagation
path and a service path. Fault propagation path is a list of all components that
react to, or transmit, the fault. Service path is a list of all components that utilized
in the provision of a service, capability, or function

• Scenarios that have to work at transition
Demonstrate key performance parameters, technical
performance measurements, and any functionality that
is crucial to user acceptance. The selection of these
scenarios may be influenced by operational and
political factors as well.

• Scenarios that verify functionality that can be fixed after
transition

Not all system functionality is critical to system
acceptance. If these functions were to fail, they would
not impact the operational acceptability of the system.
The cost and delay resulting from testing and fixing
them before transition is greater than the utility that
they provide to the users at transition.

Scenario Interactions. SBT is especially well suited for
investigations of system reactions to multiple, simultaneous
stimuli. That is to say, we are looking for unintended
scenario interactions6. These investigations are useful in
testing event driven systems where the order, frequency,
and volume of the events are indeterminate. Limiting the test
approach to exercising each scenario in isolation is
tantamount to tacitly assuming that the system reaction to
multiple scenario activation is simply cumulative. In other
words, they increase the load on the system without any
expectation of non-compliance. This isolationist strategy
introduces undue, or worse, unanticipated risk to the test
program. The success of each of the individual scenarios
does not guarantee the success of the interactive scenario.
A failure to test this complex scenario could serve as the
basis for non-acceptance by the customer.

Multiple scenarios may interact in a the following ways:
• one scenario may cause another to abort;

• the aborted scenario releases all resources
• only one scenario survives

• one scenario may divert another;
• the diverted scenario terminates at a different

terminator/state
• both scenarios survive

• one scenario may degrade another;
• one scenario experiences a performance degradation
• both scenarios survive

• one scenario may stall another
• the stalled scenario is prevented from completing
• stalled scenario consumes system resources
• both scenarios survive

Which scenarios interact are of key concern at system test
time. Prior analysis should have been performed to identify
the intersections of scenarios. These intersections are
where particular scenarios may interact. The interactions
may be synchronous or asynchronous. Synchronous
interactions may be characterized as deterministic
confluence of events. An example of a synchronous
interaction would be where one scenario must wait for the
completion of another. In contrast, asynchronous
interactions are unpredictable, or at least unexpected,
couplings between scenarios. For example, an ATM user

                                                          
6A “scenario interaction” occurs if and only if the combined use of multiple
scenarios changes the specification properties of at least one scenario with respect
to its execution in isolation.



7

may cancel a transaction at anytime during the execution of
a withdrawal transaction.

Scenario interactions can occur in an indirect manner. One
such source of interaction is a shared resource: buffer pool,
queue, shared memory, etc. Another source of indirect
interactions is the creation of transient objects. As these
objects are instantiated, they may consume system
resources; they may stimulate system effects; or they may
create or destroy other objects. Any one of these behaviors
may cause interactions between scenarios and must be
taken into account during the test case design. To analyze
these indirect interactions we rely on a scenario depiction
that will delineate such resources.

Generically, each test scenario has one of two purposes: to
test a nominal response or to test a boundary condition.
Test scenarios should be designed to exercise the specified
functionality in an uncontended, idealized environment, in a
nominal environment and in a highly contentious
environment using stimuli that spans the boundaries. An
uncontended environment isolates a scenario so that the
only load imposed on the system, is that of the scenario.
That is, in an uncontended environment, any process
requiring a resource is granted it on demand. Such an
environment is the province of integration testing. A system
test should focus on execution of combinations of scenarios:
contended and nominal. In a realistic setting, resource
demands are not always satisfied, or if satisfied, there may
be latency involved. The design artifacts available to the test
scenario designer determine the ease with which these
resource contentions can be identified.

The goal of interaction testing is not to duplicate the
apparent randomness of operational stimuli, but rather to
test those interactions that have high-risk consequences.
We need to concentrate on those stimuli that cause reaction
paths to intersect either at a component or at a resource.
Again, we are dependent on our ability to depict a group of
scenarios in such a way as to reveal the points of
interaction.

Test Scenario Set Definition. Test scenario definition is
the process of summarizing the identified test scenario set.
Each scenario should be described as follows:
• a description of the scenario from an operational

perspective,
The intent is to provide a context for the scenario. This
description will most likely be a narrative describing a
particular use of the system. It would include the role
of the system with respect to other interfacing systems
so that the ultimate purpose may be ascertained.

• a statement of system relevance,
The intent is to express the operational context in
specific system terms. This statement will form the
basis for the objective for the scenario.

• a list of operating conditions, and
The intent is to compile the system characteristics,
environmental conditions, operational constraints, etc.
that bear on the scenario.

• the applicable basis path.
The intent is to establish a mapping between the test
scenario set and the scenarios developed during the
MA phase.

Test Scenario Set Development. Test scenario
development is the process of producing the complete
depiction of each scenario. Having defined the test scenario
set, a model must be developed for each scenario in the set.
The model consists of two parts: a graphical view and a
formatted characterization.

The graphical view development is an iterative process that
starts with the MA scenario views. The MA scenario views
are analyzed to discover the execution path that responds to
the specific scenario stimuli under the stated operating
conditions. These paths are then extracted and possibly
recombined into a more concise form. The goal is to
consolidate as many artifacts as possible so that similarities
and/or dissimilarities are emphasized.
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