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Question Bank for Software Defined Systems Course 

Section 1: Multiple Choice Questions (MCQs) 

1. What is the primary goal of Software Defined Networking (SDN)? 

a) To increase hardware dependency 

b) To separate the control plane from the data plane 

c) To reduce network programmability 

d) To eliminate virtualization 

2. Which of the following is a key component of SDN architecture? 

a) Virtual Machines 

b) Traditional Routers 

c) Physical Switches 

d) SDN Controller 

3. In SDN, the OpenFlow protocol is used for communication between: 

a) Two SDN controllers 

b) SDN controller and data plane devices 

c) Two data plane devices 

d) SDN applications and databases 

4. Which of the following is NOT a benefit of Software Defined Storage (SDS)? 

a) Hardware independence 

b) Scalability  

c) Increased vendor lock-in 

d) Automated management 

5. What does NFV stand for in the context of software-defined systems? 

a) Network File Virtualization 

b) Network Function Virtualization 

c) Network Forwarding Verification 

d) Next-Generation Framework Virtualization 

6. What does SDDC stand for? 
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a) Software-Defined Data Center 

b) Software-Defined Development Cycle 

c) Secure Data Distribution Center 

d) Standardized Data Delivery Cloud 

7.  Which of the following is a primary characteristic of Software-Defined Storage (SDS)? 

a) Hardware-Dependent 

b) Vendor-Locked 

c) Hardware-Independent 

d) Manual Management 

8. In a virtualized environment, what technology allows multiple operating systems to run on a 

single physical machine? 

a) Hypervisor 

b) Load Balancer 

c) Firewall 

d) Switch 

9. Which of the following best describes the relationship between cloud computing and 

virtualization? 

a) Cloud computing is a type of virtualization. 

b) Virtualization is a key enabling technology for cloud computing. 

c) They are unrelated technologies. 

d) Virtualization is an outdated technology used in cloud computing. 

10. Which of the following is an advantage of using an SDDC approach? 

a) Increased hardware costs 

b) Inflexibility in resource allocation 

c) Enhanced automation and orchestration 

d) Dependency on physical infrastructure 

11. What is the primary purpose of virtualization technology? 

a) To reduce the number of physical servers 

b) To enhance physical hardware performance 
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c) To create virtual machines that simulate hardware 

d) To improve network speed 

12. Which cloud service model provides virtualized computing resources over the internet? 

a) SaaS (Software as a Service) 

b) PaaS (Platform as a Service) 

c) IaaS (Infrastructure as a Service) 

d) DaaS (Desktop as a Service) 

13. If a company wants to scale its storage resources dynamically based on demand, which 

solution should it implement? 

a) Traditional Storage Arrays 

b) SDS 

c) Network Attached Storage (NAS) 

d) Direct Attached Storage (DAS) 

14. In terms of cost efficiency, how does cloud computing typically benefit organizations? 

a) Requires upfront capital investment 

b) Operates on a pay-as-you-go model 

c) Duplicates existing infrastructure costs 

d) Is less reliable than on-premises solutions 

15. When assessing the security of a cloud computing environment, which factor is most 

critical? 

a) Type of physical servers used 

b) Provider's compliance with standards and certifications 

c) Number of virtual machines deployed 

d) Speed of internet connection 

16. Which of the following is NOT a benefit of virtualization? 

a) Improved resource utilization 

b) Reduced physical hardware costs 

c) Increased energy consumption 

d) Simplified backup processes 
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17. In cloud computing, what does the term "multi-tenancy" refer to? 

a) Multiple cloud providers working together 

b) Multiple users sharing the same resources in a cloud environment 

c) Single user accessing multiple cloud services 

d) Multiple data centers in different locations 

18. An organization wants to ensure high availability and disaster recovery for its applications in 

the cloud. Which strategy should it implement? 

a) Single-region deployment 

b) Multi-region deployment 

c) Local backups only 

d) On-premises storage 

19. How does SDS improve data management compared to traditional storage solutions? 

a) It relies on proprietary hardware. 

b) It allows for heterogeneous storage environments. 

c) It requires manual intervention for scaling. 

d) It is limited to one vendor's technology. 

20. When considering a move to an SDDC, which of the following should be prioritized in the 

evaluation process? 

a) Current hardware capabilities 

b) Integration with existing IT processes 

c) The number of physical servers 

d) The age of the data center 

, 
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Section 2: True/False Questions 

21. SDN allows dynamic reconfiguration of network policies without changing hardware. 

(True/False) 

22. OpenFlow is the only protocol used in SDN. (True/False) 

23. Software Defined Storage (SDS) requires proprietary hardware to function. (True/False) 

24. NFV aims to replace dedicated hardware appliances with virtualized network functions. 

(True/False) 

25. The control plane in traditional networking is centralized, similar to SDN. (True/False) 

 

 

Section 3: Short Answer Questions 

26. Explain the difference between the control plane and data plane in SDN. 

27. List three advantages of using Software Defined Networking (SDN). 

28. What is the role of an SDN controller? 

29. How does Network Function Virtualization (NFV) differ from SDN? 

30. Name two challenges in implementing Software Defined Systems. 

 

 

Section 4: Long Answer/Essay Questions 

31. Discuss the architecture of SDN, including its key components and their interactions. 

32. Compare and contrast traditional networking with SDN in terms of flexibility, management, 

and scalability. 

33. Explain how Software Defined Storage (SDS) improves data center efficiency. Provide 

examples. 

34. Analyze the security implications of adopting SDN and NFV in enterprise networks. 

35. Describe a real-world use case where SDN or NFV has significantly improved network 

performance. 
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Section 5: Practical/Scenario-Based Questions 

36. Scenario: A company wants to migrate from traditional networking to SDN. What steps 

should they follow for a smooth transition? 

37. Scenario: An SDN controller fails in a large-scale network. What are the possible impacts, 

and how can redundancy be implemented? 

38. Scenario: A cloud provider wants to implement SDS for better storage management. What 

factors should they consider before deployment? 

39. Scenario: An organization is concerned about security risks in NFV. Suggest mitigation 

strategies. 

40. Scenario: A network administrator needs to enforce QoS policies dynamically in an SDN 

environment. How can this be achieved? 
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Answer Key 

Section 1: MCQs 

1. b) To separate the control plane from the data plane 

2. d) SDN Controller 

3. b) SDN controller and data plane devices 

4. c) Increased vendor lock-in 

5. b) Network Function Virtualization 

6. a) Software-Defined Data Center 

7. c) Hardware-Independent 

8. a) Hypervisor 

9. b) Virtualization is a key enabling technology for cloud computing. 

10. c) Enhanced automation and orchestration 

11. c) To create virtual machines that simulate hardware 

12. c) IaaS (Infrastructure as a Service) 

13. b) SDS 

14. b) Operates on a pay-as-you-go model 

15. b) Provider's compliance with standards and certifications 

16. c) Increased energy consumption 

17. b) Multiple users sharing the same resources in a cloud environment 

18. b) Multi-region deployment 

19. b) It allows for heterogeneous storage environments. 

20. b) Integration with existing IT processes 
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Section 2: True/False 

21. True 

22. False (OpenFlow is one of many protocols) 

23. False (SDS works on commodity hardware) 

24. True 

25. False (Traditional networking has a distributed control plane) 

 

Section 3: Short Answers 

26. Control Plane: Makes decisions about traffic routing. Data Plane: Forwards traffic based on 

control plane instructions. 

27. Advantages: Programmability, centralized management, flexibility, cost efficiency. 

28. SDN Controller Role: Manages flow control, provides an interface for applications, and 

communicates with network devices. 

29. NFV vs. SDN: NFV virtualizes network functions, while SDN separates control and data 

planes. They can work together. 

30. Challenges: Security risks, interoperability, transition complexity, performance overhead. 

 

Section 4: Long Answers/ Essay Questions 

 

31. Architecture of SDN 

The architecture of Software-Defined Networking (SDN) is designed to separate the control 

plane from the data plane, allowing for more flexible, programmable, and efficient network 

management. The key components of SDN architecture include: 

 SDN Controller: The central component that acts as the brain of the network. It 

communicates with both the applications and the network devices, managing flow control 

and network policies. The controller provides a centralized view of the network and allows 

administrators to programmatically configure the behavior of the network. 
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 Data Plane (Forwarding Devices): This includes switches and routers that handle the actual 

forwarding of data packets. Unlike traditional networks, where the control and data planes 

are integrated, SDN separates these functions, enabling more streamlined management. 

 Application Layer: This consists of network applications that interact with the SDN controller 

via APIs. These applications can include network orchestration tools, traffic management 

solutions, and security applications that leverage the programmability of the network. 

 Northbound and Southbound APIs: 

o Northbound APIs connect the SDN controller to applications, allowing for the exchange of 

information and commands. 

o Southbound APIs enable communication between the controller and the network devices, 

typically using protocols like OpenFlow. 

o The interactions among these components facilitate a more agile and responsive network 

infrastructure, allowing for dynamic adjustments based on real-time data and changing 

requirements. 

32. Comparison of Traditional Networking and SDN 

When comparing traditional networking with Software-Defined Networking (SDN), several 

key differences emerge in terms of flexibility, management, and scalability. 

 Flexibility: 

o Traditional Networking: Typically rigid, as network configurations are often static and 

require manual intervention for changes. This can lead to longer deployment times and 

less adaptability to new applications or services. 

o SDN: Highly flexible, allowing for dynamic network adjustments through programmable 

interfaces. Administrators can quickly deploy new services and change configurations 

without needing to physically access devices. 

 Management: 

o Traditional Networking: Management is often decentralized, with each network device 

requiring individual configuration. This can lead to inconsistencies and increased 

operational costs. 

o SDN: Centralized management through the SDN controller simplifies operations. Network 

policies and configurations can be managed from a single point, reducing the complexity 

and improving consistency across the network. 

 Scalability: 

o Traditional Networking: Scaling requires significant hardware investments and may 

involve complex configurations across multiple devices, which can be time-consuming. 
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o SDN: Offers better scalability due to its software-based nature. New devices can be added 

or removed easily, and network resources can be allocated dynamically based on 

demand, allowing for efficient scaling without extensive hardware changes. 

33. Improving Data Center Efficiency with SDS 

Software-Defined Storage (SDS) enhances data center efficiency by abstracting storage 

resources from the underlying hardware, allowing for more flexible and efficient 

management. Key improvements include: 

 Resource Optimization: SDS enables dynamic allocation of storage resources based on 

workload demands. For example, if a particular application requires more storage I/O, the 

SDS system can automatically allocate resources to meet that need without manual 

intervention. 

 Cost Reduction: By utilizing commodity hardware and enabling multi-vendor environments, 

SDS reduces the costs associated with proprietary storage solutions. Organizations can scale 

their storage infrastructure more economically. 

 Automation and Management: SDS provides centralized management through software 

interfaces, simplifying storage provisioning, monitoring, and maintenance. For instance, 

automated tiering can move data between different storage types based on access patterns, 

optimizing performance and cost. 

Examples: 

 VMware vSAN allows organizations to use server storage resources for virtual machines, 

improving efficiency and reducing costs. 

 Ceph is an open-source SDS solution that delivers high availability and scalability, allowing 

organizations to manage petabytes of data effortlessly. 

34. Security Implications of Adopting SDN and NFV 

The adoption of Software-Defined Networking (SDN) and Network Functions Virtualization 

(NFV) introduces both opportunities and challenges concerning security in enterprise 

networks. 

 Increased Attack Surface: The centralization of control in SDN creates a single point of failure. 

If the SDN controller is compromised, the entire network could be at risk. Similarly, NFV 

introduces virtualized functions that may have vulnerabilities if not properly secured. 
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 Dynamic Environments: Both SDN and NFV enable dynamic resource allocation and service 

deployment, which can complicate traditional security measures. As configurations change 

rapidly, maintaining consistent security policies can be challenging. 

 Enhanced Security Features: On the positive side, SDN and NFV can improve security through 

programmability. Organizations can implement security policies dynamically and respond to 

threats in real-time. For example, SDN can automatically isolate compromised segments of 

the network. 

 Mitigation Strategies: Organizations should adopt a layered security approach, including: 

o Regular audits and vulnerability assessments. 

o Implementing robust access controls and authentication measures. 

o Utilizing intrusion detection systems tailored for virtualized environments. 

35. Real-World Use Case of SDN or NFV Improving Network Performance 

A notable real-world use case of SDN significantly improving network performance is the 

implementation of an SDN solution by a large telecommunications provider, such as AT&T. 

 Background: Faced with increasing demand for bandwidth and the need for rapid service 

deployment, AT&T recognized the limitations of its traditional networking approach. 

 Implementation: By adopting SDN, AT&T was able to create a more agile network 

infrastructure that allowed for the dynamic allocation of resources. They utilized a centralized 

SDN controller to manage and optimize traffic flows across their extensive network. 

 Results: 

o Improved Network Efficiency: The SDN implementation led to better utilization of 

network resources, reducing congestion and improving overall performance. 

o Faster Service Deployment: New services could be deployed in minutes rather than 

weeks, enhancing customer satisfaction and enabling quicker responses to market 

demands. 

o Cost Savings: The ability to manage the network through software reduced operational 

costs and improved agility, allowing AT&T to respond to changing conditions effectively. 
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Section 5: Scenario-Based Answers 

36. Migrating from Traditional Networking to SDN 

Transitioning from traditional networking to Software-Defined Networking (SDN) can 

significantly enhance network management and flexibility. The migration process should be 

carefully planned to ensure a smooth transition. 

Steps for a Smooth Transition: 

1. Assessment and Planning: 

o Begin by evaluating the current network infrastructure to identify strengths and 

weaknesses. 

o Clearly define the goals of the migration, such as increased agility or improved 

management. 

o Develop a comprehensive migration plan that outlines timelines, resources, and 

responsibilities. 

2. Pilot Testing: 

o Implement a pilot SDN solution in a controlled setting to minimize risks. 

o Assess the performance and compatibility of the SDN technology with existing systems. 

3. Training and Skill Development: 

o Invest in training programs for staff to familiarize them with SDN concepts and tools. 

o Ensure that the team has the necessary skills to manage the new SDN environment 

effectively. 

4. Phased Migration: 

o Conduct the migration in phases, starting with less critical applications. 

o Gradually transition core services to limit potential disruptions. 

5. Monitoring and Optimization: 

o Continuously monitor the SDN environment to identify performance issues. 

o Optimize configurations based on real-time data and feedback. 

6. Feedback and Iteration: 
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o Collect feedback from users and stakeholders to understand their experiences. 

o Use this feedback to iterate on the deployment and make necessary adjustments. 

37. SDN Controller Failure in a Large-Scale Network 

The failure of an SDN controller in a large-scale network can have significant consequences, 

disrupting network operations and affecting performance. Understanding these impacts 

and implementing redundancy strategies is crucial. 

Possible Impacts: 

 Centralized management capabilities are lost, leading to potential chaos in network 

operations. 

 The network may experience instability and performance degradation. 

 There may be a failure to enforce policies or control traffic effectively, resulting in service 

disruptions. 

Redundancy Implementation: 

1. Active-Active Redundancy: 

o Deploy multiple controllers that operate simultaneously, sharing the load and ensuring 

availability. 

2. Active-Passive Redundancy: 

o Have backup controllers ready to take over in the event of a primary controller failure. 

3. Load Balancing: 

o Utilize load balancers to distribute traffic among multiple controllers, enhancing 

reliability. 
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4. Consistent State Synchronization: 

o Ensure that all controllers maintain synchronized states to prevent data loss during 

failovers. 

38. Implementing SDS for Better Storage Management 

When a cloud provider aims to implement Software-Defined Storage (SDS), several critical 

factors must be considered to ensure effective deployment and management. 

Factors to Consider: 

1. Existing Infrastructure: 

o Assess current storage solutions to ensure compatibility with the SDS framework. 

2. Scalability: 

o Verify that the SDS solution can grow alongside the organization’s needs without 

significant overhead. 

3. Performance Requirements: 

o Evaluate the performance benchmarks to ensure they meet the demands of various 

applications. 

4. Data Security: 

o Implement robust security measures, including encryption and access controls, to 

safeguard sensitive data. 

5. Management Tools: 

o Consider the availability of management tools that facilitate monitoring and managing 

the SDS environment. 
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6. Cost Analysis: 

o Conduct a thorough analysis of the total cost of ownership and potential return on 

investment from implementing SDS. 

39. Mitigating Security Risks in NFV 

Network Functions Virtualization (NFV) introduces various security risks that organizations 

must address proactively. Implementing effective mitigation strategies is essential to 

protect network operations. 

Suggested Mitigation Strategies: 

1. Network Segmentation: 

o Isolate critical services to minimize the attack surface and contain potential breaches. 

2. Regular Security Audits: 

o Conduct frequent assessments to identify vulnerabilities and ensure compliance with 

security standards. 

3. Access Controls: 

o Implement strict role-based access controls to limit user permissions and reduce the risk 

of unauthorized access. 

4. Patch Management: 

o Keep all NFV components updated with the latest security patches to mitigate known 

vulnerabilities. 

5. Intrusion Detection Systems (IDS): 

o Deploy IDS solutions to monitor for unusual activity and detect potential security 

threats. 

6. Encryption: 

o Use encryption for data both at rest and in transit to protect sensitive information from 

unauthorized access. 
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40. Enforcing QoS Policies Dynamically in an SDN Environment 

In an SDN environment, dynamically enforcing Quality of Service (QoS) policies is crucial for 

maintaining optimal network performance. This can be achieved through a systematic 

approach. 

Approach: 

1. Real-Time Monitoring: 

o Utilize network monitoring tools to continuously assess traffic conditions and 

performance metrics. 

2. Policy Definition: 

o Clearly define QoS policies based on application requirements, business priorities, and 

user expectations. 

3. Dynamic Policy Adjustment: 

o Implement algorithms that allow for real-time adjustments to QoS policies based on 

current network conditions. 

4. SDN Controller Configuration: 

o Program the SDN controller to dynamically allocate bandwidth and prioritize traffic as 

necessary. 

5. Feedback Mechanism: 

o Establish a feedback loop to refine QoS policies based on user experience and 

performance data, ensuring continuous improvement. 


