Exercise Answers for Web-Based Application Development
Chapter 10

1. Which statement(s) about workload and throughput is/are true?

a. TRUE

c. TRUE

2. Which of these systems is/are failing to satisfy its workload?

1. Workload = 120,000 transactions/hour

Throughput =110,000 transactions/hour



Fails to satisfy workload

2. Workload = 27,000 transactions/hour

Throughput = 27,000 transactions/hour

Satisfies workload

3. Workload = 90,000 transactions/hour

Throughput = 90,000 transactions/hour

Satisfies workload

4. Workload = 396,000 transactions/hour

Throughput = 390,000 transactions/hour

Fails to satisfy workload

3. A server includes a portal server, three web servers, and a data server.  The portal can handle 180,000 transactions/hour, the web servers can handle 20 transactions/second each, and the data server can handle 1800 transactions/minute.  Which component of the system is a bottleneck?  Explain your reasoning.  

The bottleneck in this case could be either the portal server or the data server; considering the definition of a bottleneck and the following numbers.

Portal server – 180,000 transactions/hour

Web servers – 216,000 transactions/hour

Data server – 108,000 transactions/hour

4. The following list includes the amount of time that each of four web applications was unavailable in a 24-hour period.  Calculate the availability of each application as a percentage, to two decimal places precision.

1. 5 minutes – 99.56%

2. 32 seconds -  99.96%

3. 1.5 hours – 93.75%

4. 48 minutes – 96.67%

5. Single points of failure:

1. ISP connection

2. Firewall

3. Load balancer

4. Front-end server

5. Back-end server

6. Internal network
6. Testing methodologies: [various answers possible]

Sample answer:

Advantages:

· Users are closer to the problem and can relate system performance to needs

· Users will be more satisfied with a product that they tested themselves

Disadvantages:

· Users are not familiar with standard errors and vulnerabilities that should be tested

· Users may not be able to recognize failures

7. Image quality / size ratio: [various answers possible]
Sample answer:

[image: image1.wmf]
8. Image format / size ratio: [various answers possible]
Sample answer:

[image: image2.wmf]
9. The following Java program generates 15,000 threads in 3.53 seconds on a MacBook Pro. The cost per thread is 3.53/15,000 = 0.235 ms. The savings over 150,000 requests would amount to .235 ms * 150,000 = 35.3 seconds, less the time required to administer the thread pool, which is assumed to be very small by comparison.

public class ThreadTime implements Runnable {
  private int threadCount;
  public ThreadTime(int threadCount) {
    this.threadCount = threadCount;
  }
  public void run() {
    // does nothing
  }
  public void test() {
    long startTime = System.currentTimeMillis();
    for (int i=0; i<threadCount; i++) {
      Thread newThread = new Thread(this);
      newThread.start();
      newThread = null;
    }
    long endTime = System.currentTimeMillis();
    double timeInSeconds = (endTime - startTime) / 1000.0;
    System.out.println(""+ threadCount + " threads were created in "
      + timeInSeconds + " seconds.");
  }
  //---- main ---- 
  public static void main(String[] args) {
    final int THREAD_COUNT = 15000;
    ThreadTime tt = new ThreadTime(THREAD_COUNT);
    tt.test();
  }
}
10. The following class creates a simple database connection pool with 100 connections.

import java.sql.*;

public class ConnectionPool {

  private Connection[] pool;

  private boolean[] available;

  private String dbUrl = "jdbc:mysql://localhost/test",

    dbUserId = "tester", 

    dbPassword = "testing123",

    driverClassName = "com.mysql.jdbc.Driver";

  public ConnectionPool(int size) throws Exception {

    pool = new Connection[size];

    available = new boolean[size];

    try {

      Class.forName(driverClassName);

    } catch (ClassNotFoundException cnfe) {

      throw cnfe;

    }

    for (int i=0; i<size; i++) {

      try {

        pool[i] = DriverManager.getConnection(dbUrl, dbUserId, dbPassword);

      } catch (SQLException sqle) {

        throw sqle;

      }

      available[i] = true;

    }

  }

  public Connection borrowConnection() throws Exception {

    for (int i=0; i<pool.length; i++) {

      if (available[i]) {

        available[i] = false;

        return pool[i];

      }

    }

    throw new Exception("No connections available.");

  }

  public void returnConnection (Connection con) throws Exception {

    for (int i=0; i<pool.length; i++) {

      if (con == pool[i]) {

        available[i] = true;

        return;

      }

    }

    throw new Exception("No such connection.");

  }

  //----main----

  public static void main(String[] args) {

    final int POOL_SIZE = 100;

    ConnectionPool cp = null;

    try {

      cp = new ConnectionPool(POOL_SIZE);

    }

    catch (Exception e) {

      e.printStackTrace();

      return;

    }

    try {

      Connection con = cp.borrowConnection();

      cp.returnConnection(con);

    }

    catch (Exception e) {

      e.printStackTrace();

      return; 

    }

  }

}
11. Various answers possible.  Example Answer: 

website: ebay.com

1. Acceptance Test: choose a representative user and observe the user listing an auction item

2. Compatibility Test: review a product page in the three most widely used web browsers, in both the current version and prior version of each

3. Content Test: use a web crawler with spell-checking ability to browse all system help pages

4. Functional Test: complete an auction and validate 

5. Interface Test: measure the time it takes for a user to enter 10 auction items, and note any problems encountered 

6. Performance Test: measure the time required to obtain 1,000 auction item pages and note any delays

7. Security Test: attempt SQL injection attacks on the user login page

12. Development stages: 
Needs elicitation
Requirements development
Design
Coding
Deployment


1. Acceptance Test: Design (prototype) / Coding

2. Compatibility Test: Coding

3. Content Test: Deployment (and continuing)

4. Functional Test: Coding

5. Interface Test: Design (prototype) / Coding 

6. Performance Test: Coding

7. Security Test: Coding, Deployment, (and continuing)
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