Review Question Answers for Web-Based Application Development

Chapter 11
Review Questions
1. What is the purpose of performance measurement?

a. Performance measurement is critical to maintaining adequate levels of service and therefore fulfilling the business objectives of a web application.

b. Setting market strategies of billing clients of an Internet service provider.

2. What is throughput and how is it stated (i.e., in what units)?

It is the measure of the number of transaction of data units processed per unit time.  HTTP requests handled per minute, bits per second, and packets per second.

3. What is workload, and how is it stated?

It is a measure of the number of transactions or data units that need to be processed per unit time.

4. What is the relationship between throughput and workload?

The two go hand in hand when it comes to performance of a system.  For example, if a server is operating within its capabilities, one can say that throughput will be equal to workload.  However, when capacity is exceeded, throughput will be less than workload meaning that some transactions will not be processed.

5. How is the response time defined?

It is the measure of time required to process a single transaction by a web server or application.  It is measured as the elapsed clock time between when a transaction is received at a port and when the response is sent from the port.

6. What is latency and how is it measured?

Is the time required to process a request, as perceived by the user.  Latency not only includes response time but also network transmission time and the time required to process the response by the user’s client software (e.g., web browser)

7. What is the relationship between response time and latency?

In determining latency one must include response time but also network transmission time and the time required to process the response by the user’s client software (e.g., web browser)

8. What is the purpose of capacity planning and when should it be performed?

Capacity planning will ensure that the design of a web server or application will have adequate capacity to handle the expected workload.  It should be performed during the design phase.

9. What takes place during the process of server tuning?

Server tuning involves making changes to the configuration of a server in order to improver performance.

10. What is a bottleneck, in terms of system performance?

Bottleneck occurs when one component of a system prevents the rest of the system from operating at full capacity; this component acts as a constraint and limits the performance of the whole system.

11. Describe the steps in a general methodology for server tuning.

a. Measure performance and use the data to find bottleneck

b. Reconfigure the bottleneck component and measure again to see if he change helped to improve performance.

12. What are the trade-offs involved in setting a thread pool size?

Threads require system memory to operate; as more threads are added to the thread pool, the amount of memory available to each is diminished, which can reduce system performance. 

13. What are the trade-offs involved in setting a session time-out period?

Setting the time-out period to a shorter interval reduces the number of sessions that must be maintained by the server, each of which also requires a memory allocation.  Shorter time-outs are less convenient for users who might need to leave an application momentarily while longer time-outs are a security risk.  There is a three-way trade-off among convenience, performance and security.

14. What is the value of reverse DNS lookup for a server?  What is to be gained by disabling it?  

It is useful for logging client transactions as it translates the client IP address to a URI which can then be used for the logging that particular transaction.

15. What is saved by establishing a database connection pool?

Processing time is saved.  Opening and closing of a database connection each time a database transaction is executed requires significant processing time.

16. What HTTP headers are involved in sending compressed text content from client to server?

Content-Encoding header and Transfer-Encoding header

17. How is transfer encoding different from content encoding?

Transfer encoding can take place between proxies, caching servers regardless of what the client and server do.  Content encoding, however, is always done between client and server only.

18. How is availability measured?

This is the portion of clock time during which the system is available.  It is measured as the percentage of clock time an application is usable.  For example, if a system is available for 22 out of 2 hours, then its availability for the day is (22/24), or 91.7%.

19. What is the significance of a single point of failure?

Each single point of failure (SPOF) must be eliminated in order to avoid an outage of the entire system.  SPOFs should be identified through a risk-analysis process and plans must be made to mitigate each risk.

20. What is the purpose of a load balancer in server system architecture?

A load balancer is a component that distributes transactions to several serves such that all servers are kept equally busy.  It makes efficient use of redundant servers.

21. What special characteristics of web applications make testing problematic?

a. Web applications are usually content-intensive

b. Web applications must operate under multiple, dynamic configurations simultaneously

c. There are multiple independent layers to web applications

d. They depend heavily upon network operations

22. What testing categories are appropriate for web applications?

Acceptance testing, compatibility testing, content testing, functional testing, interface testing, performance testing, and security testing.

