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- Definition: A Finite State Machine (FSM) is a mathematical model of computation used to
design computer programs and digital logic circuits. Itis an abstract machine thatcan bein
one of a finite number of states. The machine s in only one state at a time. It can transition
from one state to another when it receives an input, and it may produce an output.

- Basic Elements:

1. States: A set of conditions or situations in which the system can exist.

2. Inputs: A set of events or signals that can trigger a change of state.

3. Transitions: Rules or functions that define the move from one state to another based
on the current state and the received input.

4. Outputs: A set of actions or signals produced when a transition occurs or while in a
particular state (depending on the type of FSM, e.g., Mealy machine or Moore machine).

5. Initial State: The state in which the machine begins operation.

- Use in Software Testing: FSMs can be used to model the behavior of software, especially
systems with well-defined states and transitions (e.g., user interfaces, protocol handlers,
device controllers). Testers can design test cases based on the FSM model to ensure that:

All specified states are reachable.

All specified transitions can be correctly triggered.

For each state and input combination, the system transitions to the correct next state

and produces the correct output.

Different state sequences and transition paths are covered, including valid and

invalid scenarios. This helps in systematically testing the dynamic behavior of the

*

*

*

*



software.
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- English:

- Differences:

*x The primary difference lies in the nature of transitions. In a standard FSM, transi-
tions from one state to another are typically deterministic, triggered by specific inputs.

» A Markov Chain is a stochastic process where state transitions are probabilistic.
Each possible transition is associated with a probability, indicating the likelihood of
moving from the current state to a specific next state. A key property is “memoryless-
ness,” meaning the next state depends only on the current state and not on the history
of how the current state was reached.

- Why and How to Use Markov Chains in Testing:

*x Why: For complex systems, user behavior is often not deterministic but rather exhibits
some randomness or follows certain usage patterns. Markov chains can better model
this probabilistic behavior. It can help testers prioritize testing paths or function-
alities that are most frequently executed by users, thereby maximizing defect
detection efficiency with limited testing resources.

* How:

1. First,an FSM model can be built based on the system’ s functionalities or user sce-
narios.
2. Then, by analyzing user data (e.g., server logs, usage statistics) or based on expert



experience, probabilities are assigned to each transition in the FSM, converting it
into a Markov chain.

3. Test sequences are generated using the Markov chain. This can involve ran-
domly traversing the state diagram according to transition probabilities or priori-
tizing paths with higher probabilities.

4. This approach helps generate test cases that are more representative of actual user
usage, particularly useful for Usage-Based Testing or Statistical Testing.
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- Key Features (at least five):
1. Requirements Traceability: The tool should be able to link test cases to software
requirements.

* Importance: Ensures that every requirement has corresponding test coverage, pre-
venting requirement omissions; allows for quick identification of affected test cases
when requirements change.

2. Test Case Management: Includes creating, editing, organizing (e.g., into test suites),
versioning, and reusing test cases.

* Importance: Efficiently manages a large number of test cases, facilitates mainte-
nance and updates, and improves testing efficiency.

3. Test Execution Management: Supports planning test cycles, assigning test tasks,
recording test results (pass/fail/blocked, etc.), and tracking execution progress.



* Importance: Systematically executes tests, monitors testing progress in real-time,
and ensures tests proceed as planned.
4. Defect Tracking Integration: The tool should seamlessly integrate with defect track-
ing systems (e.g., Jira, Bugzilla) or have robust built-in defect management capabilities.
* Importance: Allows for easy creation and linking of defect reports when tests fail,
and tracks the defect lifecycle through to resolution and verification, forming a
closed-loop management process.
5. Reporting and Analytics: Provides various customizable reports, such as charts and
dashboards, displaying test coverage, pass rates, defect trends, etc.
* Importance: Offers project managers and the team a clear view of the testing status
and product quality, aiding in informed decision-making and identifying areas for
improvement.
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