CS399 Mid-Term Exam 

Spring 2003

March 5, 2003

Problem 1 – What is Performance?

Your manager comes into your office and tells you that the software system you are building should perform well.  

1) Describe in detail the three main components of performance.  

2) Give an example of each.

Problem 2 – Software Life Cycle

There are several well-known models of the software life cycle.  During the course, we examined the waterfall model.  

1) List and briefly describe each stage of the waterfall model.

2) Identify where performance awareness typically occurs in the life cycle.

3) Identify where performance awareness SHOULD occur in the life cycle.

4) Justify your choice for 3.

Problem 3 – Performance Myths

There are THREE core myths that continue to perpetuate performance problems when new software systems are constructed.

1) List the three myths.

2) Explain why each myth is untrue.

Problem 4 – Software Execution Modeling

Stonehill College’s Residential Life Office is responsible for administering the Merit Point Program.  The Merit Point Program awards merit points to students for attending various events on campus and participating in volunteer activities.  Students can also loose merit points for poor or destructive behavior (for example, damaging dormitory property).  Each spring, merit points are used to prioritize who gets first pick of the dorms on campus for the following school year.  

One headache is that whenever a student wants to find out her current merit point total, she has to call or visit Residential Life and an employee has to look it up on a special administrative database on campus.  Students are frustrated because they don’t have twenty-four hour access to the information.  Residential Life is frustrated because employee time is wasted performing this simple clerical task.  To eliminate this headache a new Merit Point Web System is being developed.

The web system consists of several components displayed in the Physical UML diagram below:
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There are two principle tasks that the system performs: Populate Database and View Merit Points.

Populate Database Task:

Every night, a special file representing the most up-to-date merit points for each student in a special directory is placed on the Residential Life Server.  The file contains merit point information for 2000 students, with an average of 10 merit point records per student.  A merit point record consists of a text string representing the reason for the record and a positive or negative integer representing the number of merit points associated with the record.  

The Populate Daemon is a special process that periodically checks for this file.  The process sleeps for five minutes, then wakes up and checks to see if the file has appeared in the special directory.  If the process doesn’t find the file, it goes back to sleep for another five minutes.  

If the process does find the file, it sends a command to the database server to delete the current merit point database, and converts each line of the file into SQL insert statements which are sent to the database server to recreate the merit point database.  When the file has been completely read and inserted, a commit statement is sent to the database server, and the file is deleted.  The process then starts checking for a new file again.

View Merit Point Task:

When a student wants to view her merit points for the year, she types in the URL of the Merit Point Web system on a browser.  The merit point web server receives the http request from the user and determines userid automatically from cookie information sent by the browser.  The web server sends a query to the database server to retrieve the merit point records for the user using this userid.  The merit point records returned from the database server are formatted into html by the web server, and a merit point total is computed.  This total is also formatted into html by the web server.  The html produced by the web server is sent to then sent to the browser.  The browser receives the html and renders it for the user to view.
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Use Case Diagram for Merit Point Web System

Draw a UML Sequence Diagram for the Populate Database Use Case:

Draw a UML Sequence Diagram for the View Merit Point Task Use Case:

Draw a Software Execution Model diagram using your Populate Database Sequence Diagram, next to each node list the Software Resources consumed.

Construct a Processing Overhead Table for your Populate Database Software Execution Model:

Compute the TOTAL SERVICE TIME for the DB software resource ONLY:

Problem 5 – System Execution Modeling
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Execution Profile for Problem 5

Using the execution profile above, determine the following:

a) Measurement period, T:

b) Number of arrivals, A,  into the system assuming that an arrival and departure cannot happen during the same second?

c) Number of completions, C:

d) Busy time of the system during the measurement period:

e) Utilization, U: 

f) Throughput, (:

g) Residence Time, RT: 

h) Queue Length, L:

i) Average Service Time, S: 














































