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ICS 21 Lab Survival Guide

To make your time in the lab as productive and pleasant as possible, we really recommend that you

Prepare before coming to lab by reading the assignment beforehand, thinking about how to do it, and asking questions about it. Then, when you get to the lab, you’ll be your most productive.

Start early on each assignment. Lab assignments in computer science, more than in most disciplines, are time-consuming because they include activity (going to the lab, using the computer) besides just reading and writing. You should start a lab as soon as you complete the lab exam associated with the previous assignment; you can’t do a week-long lab in just a couple of days. Do not wait until your priority lab meets to begin a lab assignment: all the necessary information for each lab is in this manual. Starting promptly reduces your frustration, since you’ll have time to ask questions when difficulties arise, and will have sufficient time to finish the lab before the lab exam date. 

Pay close attention to detail. Computing, more than many other disciplines, requires precise, literal attention to detail. Take things slowly and deliberately. Wring every bit of information you can out of the assignment description; read the lab exams carefully to learn what they require of you.

Remember you’re not alone. As you work on your assignments, we encourage you to seek assistance from the TAs and your colleagues. TAs will help you with the mechanical details of using the hardware and the software, and they will give you help and hints towards solving the assignments. Be careful, though: if you receive so much help that, in effect, others did the assignment for you, it’s very likely that you will not have learned enough to pass the lab exam.

Come to lab regularly, even if you have access to a computer elsewhere. In past offerings of this class, there has been a strong correlation between attendance at labs and high lab scores; it seems that your interaction with peers and the TAs helps you learn the material more completely and quickly.

Feel free to experiment. Much of computing is learned by trial and error, trying things out to see what works. (That’s why little kids are so good at it; they learn everything that way.) But adults are often uncomfortable with the "error" part; they hate to "waste time" and are embarrassed when they make mistakes. But to learn the practical details, you’ll have to put that discomfort aside and be willing to experiment. If you are concerned an experiment might foul up your assignment, make a copy of that work before doing the experiment. If the experiment goes awry, you can use your copy to "back up" to where you were. Be prepared to tell TAs what you’ve already tried when you ask for their help. Experiment while working on the assignments—but not on the lab exam: you should have things figured by then! 

Don't lose it. Computers can be frustrating; it’s challenging to communicate with a dumb machine. If you feel like losing your temper (and nearly everyone who works with computers occasionally does), take a deep breath and remember: It’s only a machine. It’s only an assignment. It’s only a class. Someone is available who can find a way out of your difficulty (especially if you’ve started early and left adequate time).

Written by David G. Kay, Fall 1994, and revised, Fall 1995, with excerpts from previous versions prepared by Norman Jacobson, Julian Feldman, and David G. Kay 

Minor revisions by Norman Jacobson, December 1995, December 1996, December 1997 

Revised for the Fall 1999 offering of ICS21 by Norman Jacobson, September 1999 

Minor revisions by Norman Jacobson, December 1999, June 2000 

Minor revisions by Dan Frost, Norman Jacobson, Alex Thornton, September 2000 

Minor revisions by Norman Jacobson, March 2002 

Orientation to the Lab

Before embarking on your first lab assignment, there are some preliminaries you must learn (in addition to the basic Web and Windows skills that got you to this page): lab use policies, how our labs are set up, how to log into the ICS computer network, how our printing system (PayPrint) works, how to have the Engineering Copy center print sections of this Lab Manual for you, how to read and post to newsgroups from our lab, and (finally!) the basics of entering, compiling and running Java programs. 

So, this rather lengthy orientation has been put together to help you master these preliminaries. We’ve put together a series of pseudo-lab exercises that let you practice and apply the material as it is presented. Read all of this orientation section; practice the parts that are new to you, or for which you need review; do the activities needed for the class (e.g., activating your computer accounts) you’ve not yet done. 

Pay attention to the details given here, as common computing tools or activities are often somewhat different in lab than, say, on your home computer. For example: Many of you know how to use Netscape Communicator to browse the Web and process email. But, since lab machines are shared, we don’t use Netscape to do email; we instead have you connect to your UCInetID account using a tool called CRT, and you do your email from there using a tool called Pine. So though you may know how to do email, you may not know how to do it from lab.

Reading the Computer Policy and Academic Honesty Documents

You must read a few documents stored on the Web that address ethical use of computing resources and academic honesty issues. (You may also be asked to read some of these documents in the course of activating computer accounts.) We require you to read these documents because, unfortunately, a few students in the past have abused their computer privileges or acted dishonestly and claimed ignorance of the wrongness of their actions. Do note that remaining or enrolling in this course binds you to abiding by these rules.

· Go to the Web page ICS Instructional Lab Rules. Read the documents referenced under General Information about Ethics and the Lab Specific Guidelines section. 

· Read the UCI Academic Senate Policies on Academic Honesty and the Information and Computer Science Cheating Policy. 

These documents cover several important policies about academic honesty that apply to you. 

Activating your UCInetID and ICS Windows Accounts

As we said in the Course Reference, you need to activate your UCInetID and ICS Windows computer accounts. Follow the instructions there for doing so.

About the ICS Lab Computers and Network

Important Note: It’s possible some particulars of the network will change after this lab manual has been printed. If any of those changes affect the instructions given here, we’ll announce them either in lecture or priority lab times.

Each first-floor ICS lab room has from 30 to 45 stations or clients forming a local area network (or LAN); Windows 2000 is the operating system for each station. Each machine is an IBM-PC compatible that has more than enough horsepower for the work we will be doing in this class. There are also shared printers and several shared disk drives (called file servers). Each LAN connects to other LANs thoughout the ICS buildings and, through various mechanisms, to other computer networks and the Internet.

Each machine has a diskette drive that accepts 3-1/2" diskettes in IBM format only, and a CD-ROM drive that can read both “computer” and music CDs. The machine also has a large local hard disk, where we store software for your use and where you can temporarily store your work—once you leave lab, you must remove all your work (and only your work, nothing else!) from the hard drive; more on this below.

Through your station you can also access the class file server and use the shared printers; we’ll talk more about these devices, as needed, below.

A word about rocking out while you compute: Yes, it’s true: You can bring your own music into the lab, on CDs or MP3 players or whatever, and listen to it while you compute—as long as you listen through headphones and otherwise do not disturb your neighbors. (You must supply the headphones.) We’re amazed how loud some of you play music. Loud music can permanently damage your hearing, and can be heard throughout the lab, even if you wear headphones. So, keep the volume down. If you do not, we may forbid you from listening to music (or anything else) in the lab. (See the ICS Instructional Lab Rules for more on this matter.) 

Logging In, and Logging Off, the ICS Network

The logon state: Unlike some other local area networks, Windows requires you to log on to the network, even if you don’t plan to use network resources. 

When you sit down at a lab station, it should be displaying a blue screen with a box labeled Welcome to Windows. The box contains the message Press Ctrl+Alt+Delete to begin or a dialog box labeled Log On to Windows. If you see the Welcome to Windows box, press down the Ctrl key (and hold it), then the Alt key (and hold it), then the Delete key to get the Log On to Windows box.

If the computer seems to be in a state other than described above, or you have trouble getting the Log On to Windows box, ask the Lab Attendant on duty or your TA (if s/he is present) for assistance.

Logging on: In the Log On to Windows box, at the User name: prompt, enter your user name; at Password:, enter your password; the password will echo as stars, to protect it. (You obtained your user name and passwordwhen you activated your ICS account.) If the Log on to: box does not say UCI-ICS, click on the down-pointing arrow to the right of the box. When the menu appears, click on UCI-ICS.

After a few seconds, a number of icons will appear on the screen, a gray bar will appear at the bottom (with the Start button on its left) and the cursor will change to an arrow. That’s it; you’re logged on!

Note: You will want to change your password whenever you think your password has been compromised. To do so, hold down Ctrl and Alt and hit Delete. A dialog box will appear; choose Change Password…, fill in the old password and new password (twice) as prompted, and click on OK to make the change. If your password change is accepted, you’ll get a message to that effect; click on OK to dismiss it. If the password change was not successful, you’ll be told that as well; read the message, dismiss it, and try changing your password again. Keep at it until you enter an accepted password.

Remember your password! No one can look up your password–it’s encrypted. So, if you forget your password, you will have to send electronic mail to support@ics.uci.edu to request that it be set to a new one (that you’ve given in the message), wait a day or two for the change to occur, and then log in and change your password so that (again) no one knows what it is. 

When you are done using the computer:
· Be sure to exit any applications you had open.

· Make sure to back up any work you wish to keep, and be sure to take any diskettes with you. Keep them in a safe place, away from magnets (like speakers or telephones), intense heat (like your dashboard), and the (filled) bathtub. 

· Make very sure you have deleted all of your work, but only your work, that you were keeping on the computer’s hard disk.

· Click on Start, click on Log Off (your account name)…. You will be asked if you are sure you want to log off; click on Yes. This step logs you out, and leaves the machine in the logon state, ready for the next user. Be sure to log out; if you do not, the next person who uses the machine has access to your account! Please, always leave the machine in the logon state.

Printing

We do not require print outs of any kind in this class, but you may find you wish to print some of the course materials, such as all or part of the Lab Manual, for easier reference. (After all, you don’t have to have a computer handy to read printed materials.) 

ICS or NACS computer labs use the PayPrint system to provide printing services. Instuctions for using PayPrint in ICS labs is at Printing in ICS Instructional Computer Labs; the PayPrint system in NACS labs works the same way. Note you have to purchase a PayPrint card to use this facility.

Since the PayPrint system provides you access to printers in labs across campus, be sure to print to the station you intend, so that your output will go where you expect. (Otherwise, you might be taking a very long walk to get your output!) It’s usually best to send your print out to a station in the room you’re in. 

If you prefer, the Engineering Copy Center will provide you hard copy of any ICS 21 class web site: just go to the ECC and provide them the Web address of the material you want printed. The ECC charges five cents a page, half the cost of printing in the labs!

Additional Lab Pointers, Tips and Cautions

· You should know how to back up your work to diskette. You can also backup your work by copying it to the H: drive. H: will be “mounted’–made available—to you when you log in; it corresponds to disk storage associated with your ICS Unix account. You use the H: drive the same way as you use the C: drive. Storage there is ample for this course, but if you start storing all sorts of things there, you may find yourself out of room.

· It is your responsibility to safeguard your work—and that includes making backup copies of it. If you lose your work, and you don’t have a backup, you will get no mercy from us: in particular, you will take the lab exam as scheduled. If you have a backup, and it too fails because of circumstances beyond your control, we will consider giving you an extra day or two before taking the lab exam that corresponds to the work you lost. See your lab TA if you think you are entitled to an extension because of a “backup failure.”

· Do not write to the root of the C drive, that is, to C:\. Even it the computer lets you do so—and it probably won’t—you may inadvertently change or delete some files important to the computer’s functioning. Do not store things on your desktop. The computer lets you only store a limited amount of work there. Instead, write to the C:\Temp folder.

· When you are done using the computer, you must delete your work —and only your work—from the hard drive. This includes any files or folders you have created (all of which should be in Temp). You probably first want to back up your work; just copy the folders and files to A: or H:. Be sure to also empty the Recycle Bin, if it isn’t already empty. (The easiest way to do this is to select the Recycle Bin, right-click on the mouse, and select Empty Recycle Bin.) You can also rapidly delete files by clicking on them and then holding down the Shift key and then hitting the Delete key; when asked if you are sure you want to delete the files, click on Yes. This approach deletes the files immediately, rather than leavng them in the Recycle Bin. Never, ever delete files other than your own; you could make the computer nonfunctional!

· Do note: the machines in lab are remotely reinitialized as required; among other things, that means any work you leave on the C drive overnight may be irrevocably destroyed. So be sure to copy any of your work on the hard drive to a diskette whenever you leave lab. 

· Further, if you leave your work on the hard drive, someone could copy it and turn it in as her or his work–a cheating situation in which you would be (inadvertently) involved. This scenario has happened! So protect yourself; remember to delete your work from the hard drive. 

· And one last, important note: It is surprisingly easy to copy, by mistake, a shortcut for a file or folder to your floppy or the H drive instead of the actual file or folder. If you do, you will not have saved your work! Remember, a shortcut just points to your work; it is not a copy of it. If you save the shortcut, you’ve saved the file’s (or folder’s) location on the hard drive of the particular computer you used. Even if you return to that computer, the information will probably be gone! Be careful to copy your work, not shortcuts to it. 

Newsgroups

One feature of the Internet is its electronic newsgroups. There are thousands of them. Each is a repository of related information of interest to a group of people. Since each has an Internet address, one can post messages to a newsgroup by sending email to it (although there are easier ways). Reading a newsgroup requires the use of a news reader, which lets you read newsgroups, write messages to them, make a copy of postings to your printer or disk, and follow threads, messages that are linked because they are responses to the same initial message. 

Accessing newsgroups
Fortunately, Communicator is also a news reader as well as a Web browser. To learn to use Communicator to read and post messages to newsgroups, simply click on Help Contents from the Netscape Help menu, click on Newsgroups (in the left column) and then a topic of interest in the right column. 

Of course, there are other ways to access newsgroups; one popular way is though Outlook or Outlook Express. You can access newsgroups using any tool you like, but you’re on your own for learning how to do so with other than Netscape–we only have resources to support the software we provide for this course.

Whatever tool you use, be sure you know at minimum how to read and post to the class newsgroup. 

Etiquette
There are several conventions and etiquette to using the Net, especially when sending messages, be they to newsgroups or people (so mcuh of the etiquette also applies to email messages). 

The most famous newsgroup etiquette document is Usenet Organization and Etiquette, part of a manual for an old news reader called NewsWatcher. (“Usenet” is a name for the newsgroup area of the Internet.) Read the organization section to get a good feel for how newsgroups are organized and for their history and traditions. Then, read the etiquette section; following its suggestions will make your newsgroup experience much more pleasant.
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Remote Computing and Email

Doing work on one computer by connecting to it via another computer is called remote computing. In lab, there is a remote computing tool called SecureCRT; we use it to enable you connect to your UCInetID account from the ICS 21 lab, so you can use a tool called Pine to access your electronic mail.

You can also connect to the UCInetID machines from any of the NACS labs on campus, and from any off-campus computer with the appropriate communications hardware and software. Here, we tell you how to access the UCInetID machines from our lab; you’re own your own to learn what you need to do to access those machines from other locations.

Connecting remotely to the UCInetID computer: To use your UCInetID from the lab, open the Start menu and select SecureCRT 3.4. A window will appear; in front of that window will appear the Connect window, which lists the computers accessible from the lab will come forward; select ea.uci.edu and click on OK. 

Now a New Host Key warning may appear. If it does, click on Accept & Save. Now a dialog box will come up asking you for your user name; enter it. Do not check the Remember my username box! Then a dialog box asking for your password will come up; enter your password. Do not check the Remember my password box! (If you check these boxes, the next user at this machine will have access to your UCInetID account.) The dialog box will disappear, and the screen behind it will announce that you are connected to the UCInetID computer. You are now logged in to the UCI system, and ready to use email. When you’re done, type logout to leave the system, then select Exit from the File menu to leave SecureCRT.

(SecureCRT also has several other features; feel free to explore. You can find help with SecureCRT by clicking on SecureCRT ‘s Help menu.)

Using email. The manner in which you connect to the UCI machines is irrelevant to using email itself. You could use a computer in CS 364 or in the Engineering Gateway building, for instance, to connect to your UCInetID account. The reason: Pine resides on the UCInetID machine, not your local computer, so the tool works the same way no matter how you “got to it.”

Everything You Need to Know to Get Started in PINE has instructions for using Pine. You can also ask your TA for assistance.

Revision history for this section: 
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Getting Acquainted with TextPad and Java

This section helps you become familiar with the tools provided in lab to enter, compile and run Java programs. 

First, you enter a run a very simple Java program. Next, you run an incorrect program–one in which we have deliberately inserted errors–and fix it so that you have a correctly running program. Third, you type in a program yourself and fix any errors you introduced in the typing until it runs correctly. 

We tell you the basic steps you need to know to complete this assignment, but we leave other things for you to figure out for yourself– experimentation and some trial and error are probably the most effective way to learn and remember what works and what doesn’t. But don’t waste a lot of time: it can sometimes be difficult to spot an error or figure out the exact command or syntax to use, so ask your TA for assistance if you get stuck.

Preparation: Bring diskettes with you (or use the H: drive), to save your work. Remember to back up your work!

About programming environments and command line interfaces: These days, there are two major “machine contexts” in which one develops programs. The newer approach is to use a programming environment. One creates a project, which keeps track of everything a program needs to have in order to compile and run. For simple programs, it typically will keep track of the files containing source code, source and object libraries (and where they are stored) and various editing, compiling and linking options. (For complicated programs, much more information will be present.) Environments provide powerful tools and features to help programmers write complex code for large commercial programs, but they can be quite confusing to newcomers. Setting up projects can be complicated and tricky, even for seasoned programmers. In lab, a couple of Java environments are provided; most classes (and students) use the one called Visual Café.

An older but much simpler way to compile and run programs is through a command line interface. The steps vary somewhat depending on the programming language; with Java, there are typically three steps:

1. Type the Java code for the program components into the computer. To enter a component, one uses a text editor. (It’s like a word processor, but designed to handle text that’s to be used as a program, or as data to be processed, rather than as a document to be published).

2. Compile each component. To do this, one types in a compile command followed by the name of the program component to be compiled, typically the name of a file. The compiler them reports any errors and (tries to) create an object file. If there are error messages, one uses the text editor to correct the errors and then recompiles the component–and keeps doing this until there are no reported errors. 

3. Execute the program. In Java, one issues a command and the name of the “main” component. Because of the rules Java uses for naming components, giving the main one is sufficient for Java to find and execute the rest. 

The advantage to the command-line approach is that it simple to master, but it does not have the rich and powerful features of an environment.

Since ICS21 programs are not very complex (compared to commercial software, anyway) we’ve found it best to use a command line interface for this class. However, either a command line or environment approach will produce an executing program. So, if you prefer to use an environment instead of command lines, feel free to do so…but we will only address the command line approach in this manual.

To enter a program, you may use any text editor you like—you can even use Word and save your file as Text Only With Line Breaks. But we strongly recommend you use TextPad, a text editor we provide that is easy to use and has features to help you enter neatly formatted Java code. You can also download your own copy from www.textpad.com. It is free to evaluate and only a nominal fee to license—and you should license it if you decide to keep a copy. In this manual, we will focus on TextPad.

In this introduction, we don’t expect you to understand completely how each program works. Our purpose is to familiarize you with the “look” of Java code and have you become comfortable using the basic features of TextPad and the commands for compiling and executing Java programs.

Executing a very simple program: We begin your introduction to Java and TextPad by having you enter, compile and run a traditional first program, one that causes the computer to print out “Hello, world!” on the screen. 

•  Open TextPad. (The easiest way is to double click on its desktop icon.)

•  Save the file as Hello.java in C:\Temp.

Yes, the file is empty, but saving the file with a .java extension tells TextPad that you are entering a Java program. TextPad will now apply Java formatting to your work. For instance, symbols and words will be color-coded and lines of Java code will be formatted using a standard style. 

•  Enter the following program:

// Hello, world! 
public class Hello 
{ 
  public static void main(String[] args) 
  { 
    System.out.println("Hello world!"); 
  } 
} 
• Save it. Leave TextPad open, though. 

• Call up a Command Prompt window by selecting Start, then Programs, then Accessories, then Command Prompt. This gives us the interface to Windows 2000 we need to use command lines to compile and run Java programs. You'll see a blinking cursor next to the command line prompt. The prompt tells you the interface is ready to receive your commands. It also tells you “where you are” within the computer’s directory (folder) structure; this is known as the “directory path,” or just “path,” for short. For instance, the window usually shows H:\> as the prompt. This means you are “in” the H drive, at the root directory. (This is the same place you would be if you double-clicked on the H drive icon under My Computer.) When you issue commands, they will affect the files in the current directory (unless the command specifically states otherwise).

• If the command line shows you are at a drive other than C, change to the C drive by typing in C: (and then the Return or Enter key).

• Change so you are in the Temp directory by entering cd \Temp (and then Return or Enter).

• Now that we are in the same directory as the Java program, we can easily compile it: type javac Hello.java (followed by Return or Enter). javac is the command that invokes the Java compiler; Hello.java is the name of the file to compile. 

The name of the “public class” inside the Java file must be the same as the name of the file itself—and that name is case sensitive; for instance, typing in javac hello.java will cause an error message. (You’ll either get the message hello is an invalid option or argument or hello.java:5: Public class Hello must be defined in a file called "Hello.java".).

• If you do get an error, go back into TextPad (the program is still active, in the open window) and look it over. Fix any differences from the example given here, save the file, go back to the Command Prompt window and compile the program again. It’s critical that you save the file: javac works off of the disk copy of the file, not the copy in memory. Making the change to the copy in TextPad is not good enough; those changes also must be saved onto disk.

javac error messages that refer to errors in a program start with the name of the file and the line number on which the error was found. In addition to the message, it often prints the offending line and has an arrow pointing to the place where Java caught the error. A hint: In TextPad, you can get to a line of your Java program quickly by using the Go To… command (in the Search menu).

When Hello.java compiles without error, you will get no messages from Java, just another command line prompt.

• Run the (successfully) compiled program by entering java Hello. Note you enter java to run the program, javac to compile it. If you try to run a program before it is compiled, or enter Hello misspelled or in the wrong case, you get an error message (Exception in thread "main" java.lang.NoClassDefFoundError: Hello).

Another hint: You may have to recompile and re-run a program several times before it is correct, which means you need to execute the same javac and java commands over and over. However, when in the command prompt mode, you can hit the up arrow and down arrow keys to scroll though already-issued commands. When you find the one you want, you just hit return or Enter to execute that command. So after you have entered the javac and java commands for your (current) program, just use the arrows to go back to them. This is much faster (and less boring!) than retyping them.

Only the compiling and running of the Java programs is done from the command line prompt; all other work (such as editing the program) is typically done using the usual window-based interface.

Fixing a small, bug-ridden program: For our lab assignments and exams, we provide you with a starting (set of) Java files you access via links from the Lab Manual web pages. To obtain practice in modifying programs we provide, and to become more familiar with how Java programs and its error messages look, we have provided an error-ridden program called BuggyNetBill for you to fix and run.

• Download BuggyNetBill. Store it in its own folder in the Temp directory.

 (The easiest way to do this is to first create an empty folder with an appropriate name (we’ll call it JavaPractice) in the Temp directory. Then download the file by right-clicking on its link and choosing Save Link As… or Save Target To… or Download Link To Disk—the exact phrase will depend upon the browser you are using. A file save dialog box will appear; save the file in JavaPractice.)

Always place the file or files that make up a lab into their own folder. That way, you’ll be sure to get everything you need for the assignment or exam, grouped in one place.

• In the command prompt window, go to C: (if needed), then cd \Temp (if needed), then to the BuggyNetBill folder (by entering cd xxx at the prompt, where xxx is the name of the folder containing BuggyNetBill.java).

• Compile BuggyNetBill.java; you’ll note lots of errors. 

• Open BuggyNetBill.java in TextPad. (An easy way to do this is to right click on BuggyNetBill.java and then select TextPad from the menu that appears. Of course, you can also open it with TextPad’s Open command.)

• Download NetBill.java; put it in its own folder in the \Temp directory. Open that file in TextPad.

TextPad can have more than one file open at once; click on a file’s name in the upper left corner window to view and edit that file. Or, you can see both files at once by tiling the windows; experiment with the choices under the Window menu to find the tiling option you prefer.

• Fix BuggyNetBill.java by looking the error messages and NetBill.java. (You could, of course, just cut and paste NetBill code into BuggyNetBill, but that would defeat the purpose of learning the kinds of messages various errors cause.)

• As you fix errors, save BuggyNetBill.java and recompile it; continue in this way until there are no compile errors. 

• Run the code and compare the output to running NetBill. The idea is to check that your fixed program actually does what is supposed to be done. Just because a program compiles does not mean it is correct! In fact, we’ve put some errors in BuggyNetBill that the compiler will probably not catch—but if they are left there, you will not get a running program, or one printing the correct results.

Writing a more complicated program: 
Enter, compile and run the following program. It takes an object-oriented approach and comes near to the complexity of the first lab assignment. Again, work to understand what this program is doing; it will help you understand Java and programming more generally. 

Remember to make a folder on \Temp to hold the program and to change drives and directories in the command window as needed to be in that folder. If you are not “in” that directory, then javac and java will not find your program.

// Written by: Norman Jacobson on April 5, 1996 
// Rewritten:  for ICS21 by Norman Jacobson, Sept. 2001 
// Purpose:    To print a calendar for one month 

import java.io.*;      // make input/output functions available 
import java.text.*;    // make text formattting functions available 

public class Calendar 
{ 
  private String month; 
  private String year; 
  private int firstDay; 
  private int numOfDays; 
  private BufferedReader console; 

  public static void main(String[] args) 
  { 
    Calendar myCalendar = new Calendar(); // make a calendar 
     myCalendar.printCalendar();          // and print it! 
  } 


  // The constructor allocates memory and gathers the data
  // necessary to make a calendar. 
  public Calendar() 
  { 
    // make a string-handling input-from-keyboard object 
    console = makeInputConsole(); 
    // get the month, year, day of week month starts, 
    // number of days in month 
    System.out.print("Enter the month (e.g., September) "); 
    month = getString(); 

    System.out.print("Enter the year (e.g., 2001) "); 
    year = getString(); 

    System.out.println("On which day of the week does " + 
             month + ", " + year + " start?"); 

    System.out.print("Enter 1 for Sunday, 2 for Monday, etc.: "); 
    firstDay = getInt(); 

    System.out.print("And how many days are in this month? "); 
    numOfDays = getInt(); 
  } 

   

  // printCalendar() prints out the calendar page. 
  public void printCalendar() 
  { 
    // print heading 
    System.out.println(); 
    System.out.println("Calendar for " + month + ", " + year); 
    System.out.println(" S M T W T F S"); 
    System.out.println(); 

    // position first day under correct day of week 
    for (int pos = 1; pos < firstDay; pos++) 
    { 
      System.out.print(" ");  // print 3 spaces as leaders 
    } 

    // write out the days of the month 
    int day = firstDay; 
    for (int date = 1; date <= numOfDays; date++) 







//for each date... 
    { 
      if (date <= 9) 
        System.out.print(" " + date);       // write out dates 
      else                                  // right justified 
        System.out.print(" " + date); 

      if (day == 7)                // if end of week, 
      { 
        System.out.println();      // start a new line 
        day = 1;                   // and new week 
      } 
      else                         // otherwise 
      { 
                         day++;  // move to next day (same line) 
      } 
    } 

    System.out.println();    //finish off last line 
  } 

   
  // makeInputConsole() creates an input-from-keyboard object

  // that accepts strings. 
  private BufferedReader makeInputConsole() 
  { 
    InputStreamReader reader = new InputStreamReader(System.in); 
    BufferedReader inputConsole = new BufferedReader(reader); 
    return inputConsole; 
  } 


  // getString() gets a string from the keyboard. 
  private String getString() 
  { 
    String userInput = "";    // entered string 

    // read in what is typed 
    try 
    { 
      userInput = console.readLine(); 
    } 
    catch (IOException ioe) 
    { 
      // should not ever have a problem here 
    } 
    return userInput; 
  } 

  // getInt() gets an integer from the keyboard. 
  private int getInt() 
  { 
    String userInput = "";    // entered string 
     int enteredInt = 0;      // if a double, the entered value 

    // read in what is typed 
    try 
    { 
      userInput = console.readLine(); 
    } 
    catch (IOException ioe) 
    { 
      // should not ever have a problem here 
    } 

    // convert to int; if can't, we’ve a NumberFormatException 
    try 
    { 
      enteredInt = Integer.parseInt(userInput); 
    } 
    catch (NumberFormatException nfe) 
    { 
      // error in the number's format-print error message & exit 
      System.out.println("You need to input a number!"); 
      System.exit(1); 
    } 

    // all is well; return the int 
    return enteredInt; 
  } 
} 

• Save your program. 

You will probably have to edit, compile and run your program several times before it is entirely correct. There should be no error messages of any sort.

The output your program produces should look like the calendar shown below if you supplied input data for January 1994, which started on a Saturday and had 31 days:

Calendar for January, 1994 

 S  M  T  W  T  F  S 
                   1 
 2  3  4  5  6  7  8 
 9 10 11 12 13 14 15 
16 17 18 19 20 21 22 
23 24 25 26 27 28 29 
30 31 

• When you (think you) have this program running correctly, try various months, years and starting dates to be sure you know it is working properly.

• Now experiment—not with correct input, but with incorrect or unexpected-but-legal input. Especially note what happens with the input and output when you enter text where integers are expected. 

• Back up your work. 

Important note: When you compile or execute your program, several additional files are created in your folder. Do not try to back up all the files to a diskette (together, they are sometimes too large to fit). All you need are the .java files and any data files that we provided or you created. Leave the other files behind: You can quickly recreate them simply by compiling and executing your program.

Revision history for this section: 


The calendar program is from Programming for People/Pascal, by David G. Kay (Mayfield, 1985), originally adapted for use in ICS 21 by David G. Kay (September 1990)

Minor revisions by Norman Jacobson, Fall 1991

Revised for THINK Pascal by Norman Jacobson, in consultation with David G. Kay, Winter 1992

Minor revisions by Norman Jacobson, Fall 1992, Fall 1994, September 1995, December 1995 

The NetBill programs were inspired by Structured Programming Using THINK Pascal on the Macintosh, by Crawley, McArthur, and Jacobson (Prentice Hall, 1992), and were incorporated into CodeWarrior version of this exercise by Norman Jacobson, April 1996 

Revised for Windows NT, VS, Visual C++, and to reflect the ICS NT lab, by Norman Jacobson, December 1996 

Revised for new versions of Windows NT and Visual C++ by Norman Jacobson, September 1997 

Revised for VC++ 6.0 and ICS21 by Norman Jacobson, September 1999 

Minor revisions by Norman Jacobson, December 1999, March 2000, September 2000, February 2001 and March 2001 

Rewritten for the Fall 2001 offering of ICS21 to reflect Java and TextPad by Norman Jacobson, September 2001 

Minor revisions to reflect Windows 2000 by Norman Jacobson, December 2001 

Minor revisions to make the exercise a Web document and to clarify some passages, by Norman Jacobson, August 2002

About Lab Assignments

The best strategy to do well on the lab exams by far is to complete their corresponding assignments; they are specifically designed to prepare you for the lab exams. 

Each lab assignment has you design and implement a Java program, putting to practice concepts discussed in lecture and the readings. It is quite close to the program used in the corresponding lab exam; once you complete the exam, its program should look a lot like the one you wrote for the assignment. (The main reason the exam and assignments programs are not necessarily the same is that, if they were, it would be very easy for students to cheat.) Each assignment not only gives you the specifications for the program (and its various components) but also spells out the portions of the program that are candidates to be missing in the lab exam you take. 

We will have several versions of the lab exam. You will not know which version of the test you will be taking until the start of the exam; this is also true for retakes. So, again, it’s a real good idea to complete the entire assignment, and understand it thoroughly—and to do so before the lab exam! 

You are free—and encouraged—to get as much help as you need to complete the assignments, from any source you like. But beware: some students get so much help that they end up doing little of the work themselves, and that usually results in a lack of knowledge and a poor performance on the lab exam. And remember that simply copying someone else’s work is considered an infringement of academic honesty rules.

If you prepare to work on your lab assignments before you come to lab, and work diligently once there, you should have no difficulty finishing an assignment before the day of its lab exam. Different people work at different speeds, but past experience shows that nearly everybody can complete every lab in under 10 hours a week (provided, again, that they come to lab prepared).

We accommodate a desire for additional lab time in two ways: 

1.
First, you may attend a priority ICS 21 lab other than your own, provided that there is a seat available and your presence will not be disruptive to the section. (Of course you can—and should—attend your own priority lab section.) The TA in charge of a section, working within guidelines the instructor has set down, is the final authority as to who is, and is not, allowed to “sit in” a priority section. You may not attend another priority lab while a lab exam is being given.


2.
Second is open lab. You may use the CS 364 lab any time it is open and any other CS lab when no class is in session. (See the course Reference for more details.) Seating is on a first-come, first-served basis. However, there is no ICS 21 course staff on duty in these rooms; the lab attendants on duty at those times are there to watch over the equipment and the room. They cannot help you with your assignments. 

Lab Exam Procedures and Grading

We give five exams in lab where you write a portion of a Java program. We will provide you with a project file, and one or more program files that have parts of the program you are to complete. You copy the program (and related files) from our server, provide the missing program parts, and turn in the completed program to your TA’s drop box on the server. (The Taking Lab Exams section provides details about these steps.)

When evaluating the quality of your lab exam, we use three general criteria:

1. It must run to a normal completion (e.g., not hang, error abort, or otherwise exhibit aberrant behavior) and produce correct and correctly formatted output when given any legal input. It is not sufficient that the program runs for some set of legal input, but not for another.

2. The code you write must meet all of the requirements stated in the lab exam and its corresponding assignment. (If there is a difference, the requirements in the exam take precedence.)

3. The code you write must conform to the class’ (and, if applicable, your TA’s) style standards. It must not be unnecessarily complex. It must not use any banned-from-this-course statements, constructs or approaches.

Your exam will be scored as follows:

X
— the test was not turned in, the test folder was empty, or no work towards completing the exam was done (see below for details)

N
— the program does not run, or 


it does run, but produces incorrect output for legal input, or



its style violates course standards to the point that it interferes with a trained reader’s ability to follow the code (not passing) 

P
— the program meets the three criteria above, or 



it meets the criteria except that the program exhibits only some minor style problems (passing)

+
—
the program meets fully and completely all three criteria stated above and shows exceptionally brilliant programming (passing with merit)

You may use non-banned statements more advanced than we've covered (to that point of the course), but it is up to you to use them reasonably. You can also change code provided to you as part of the exam, within the constraints described in the Taking Lab Exams section, but you do so at your own risk.

You must get a score of “P” or “+” on all the lab exams to get a course grade of C or higher; see the Course Reference for details. If you think your exam was graded incorrectly, take the matter up with the TA. If that does not resolve the issue, see the instructor.

Lab exams are mastery exams

The point of lab exams is to insure you know the basics of program design and Java coding. You can retake an exam you failed—and take it again—as much as your time and our resources allow, up through the last offered retake time.

You can only earn a score of “N” or “P” on a retake. (If this test would have earned a “+” on the first taking of a test, it earns a “P”.) And, once you pass the test, you may not retake it. (These rules prevent students from taking lab exams repeatedly in hopes of improving their scores.) You are eligible to retake a lab exam only if you took the test when it was first offered. (This prevents unprepared students from having an advantage over students who were ready for the test.)

If you miss the first offering of a lab exam because of circumstances truly beyond your control, see the instructor, who will give you permission to take a retake exam and have it count as if it were the first offering of that exam.

View retakes as last resorts! There is plenty to do in this course without the added burden of retaking lab exams. You could easily spend so much time on retakes that you are unprepared for subsequent lab exams, thus putting you further and further behind in the course. 

We will not offer exams early; course resources and security issues will just not allow for it.

The “X” score

Because of past attempts by students to “game the system,” you will not be credited with having taken a lab exam unless it contains code you wrote that makes a legitimate attempt to complete the exam’s missing sections correctly. In particular, if you were at the exam but did not turn in an exam folder, turned in one that is blank, or turned in one that has no code of your own, we will treat it as if you had not taken the test. (If an exam contains code you did not (help) write, and you did not have our explicit permission to use it, that is academic dishonesty.)

Such exams earn a score of “X”. When computing your total grade, this exam will be treated as a test not passed. 

If you receive an “X” on an exam, you may petition the instructor to change the score to an “N”. Such a petition will be granted if circumstances beyond your control led to the situation that caused the X grade to be awarded. 

Retake exams

You may retake a lab exam (subject to the above policies) during the scheduled retake times. Retake offerings will begin after the first lab exam and continue into week ten. The scheduled times are determined early in the quarter and posted on the ICS 21 Course Web Page.

Prepared by Norman Jacobson and Julian Feldman, with assistance from others, Fall 1986 

Revised by David G. Kay and Norman Jacobson, Winter 1991 

Minor revisions by Norman Jacobson, Fall 1991 

Revised by David G. Kay, Winter 1992 

Minor revisions by Norman Jacobson, Fall 1992, Fall 1993, Winter 1994, Fall 1994 

Revised to reflect new lab location & equipment by Norman Jacobson, Fall 1994 

Minor revisions by Norman Jacobson, Sept. 1995, Dec. 1995, Dec. 1996, Sept. 1997, Dec. 1997, 

  April 1998, September 1998, August 1999 

Revised by Norman Jacobson to reflect lab exams and new lab assignment rules, Sept. 1999 
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Minor revisions by Norman Jacobson, June 2000 and September 2000 
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Taking Lab Exams

Taking lab exams requires three basic steps: 

1.
Downloading the exam from the Lab’s server

2.
Completing the exam on your workstation

3.
Placing the completed exam into the correct folder on the server

To complete these steps, it’s important to know how our class’ server folders are organized. 

The ics-21 server folder 
Many ics classes have folders on the server; ours is called ics-21. You get to it (most easily) by first clicking on the ClassFiles entry in the Start menu. A window will appear; click on the ics-21 icon. Once you have opened the ics-21 folder, you access its folders in the same way as you do folders elsewhere (such as on the C: drive). Within ics-21 are three folders, Files, Lab Exams and Dropboxes; only the last two are used when taking lab exams. 

The Lab Exams folder 
Lab Exams contains one folder for each lab exam, labeled Lab Exam 1, Lab Exam 2, etc. Within each of these folders is a folder for each section of each lecture. These “section” folders are labeled with the word Section followed by an A or B, signifying the lecture, and a number, indicating the section of that lecture. So, for instance, a folder labeled Section A2 refers to section 2 of lecture A.

When taking a lab exam, you copy the folder for your lecture and section to your computer. 

The Dropboxes folder 
Dropboxes contains section folders labeled the same way as the section folders in Lab Exams. These folders are collectively called “dropboxes.” When you turn in a lab, we often say you “turn it in to your dropbox,” which means you copy the folder with your completed exam into the section folder inside Dropboxes that corresponds to your lecture and your section.

Dropboxes are protected so that only course staff can take documents out of them (thus protecting your submissions from tampering).

Steps for Taking a Lab Exam

1. Arrive at your priority lab on the day of the test (or, if retaking an exam, at the retake room at a designated retake time) on time.

2. Take a seat. Put away everything except, if you wish, these instructions, blank scratch paper and a writing implement. These tests are otherwise closed book, closed note and especially closed neighbor: you are not to converse with another student during the test. You may not have out any other part of the Lab Manual. You may not use code other than what we provide to you at the test. You may not copy the test materials to a diskette or paper; you may not access the Web. You can use either the command line or project environment approach to complete your work.

3. Log on, using the provided login and password. Do not use your account! 

Important note: During the test, the right mouse button is disabled (for security reasons). Be sure you know how to accomplish the tasks described here using the left mouse button and Windows menus. 


4. Copy the Lab Exams section folder for your lecture and section to the desktop. You cannot do the lab exam directly on the server.

5. Using the Open… command in TextPad, open the .java files inside that folder. Look for the LabX.java file, where X is the number of the exam you are taking. In that file will be instructions for completing the exam. Use TextPad (or another text editor) to complete the indicated sections of the program. You may add any private variables and methods you like; however, you cannot change any of the provided method signatures. (If that last sentence sounded like a foreign language, don’t worry; it should make sense before the first test!) 

6. Test your work by compiling and running it. Call up the command line interface, change the disk drive to C, and (using the cd command) set the window so you are “in” the folder that contains the exam material. To do this, you will need to remember the name of the folder containing your exam and the account you used to log into the computer. For example, suppose you placed the exam folder on the desktop, it’s called Section B3 , and you logged into the computer using account ics21-mtest12. Then the command cd\"Documents and Settings"\ics21-mtest12\Desktop\"Section B3" sets the command window to the directory containing your exam’s files. It’s OK to ask your TA for assistance in getting “set up” to do the exam (but not to help you with the exam work itself). 

7. When you are ready to submit the exam (or when time is up), rename the folder as discussed below and drag your completed lab exam folder, labeled as discussed below, onto the drop box folder for your lecture and section. If you place your work into the wrong folder, you will not be able to retrieve it; just put another copy of your work into the correct folder. We do not consider your exam turned in until it is placed into the correct drop box.
Important note: There is a Windows 2000 “feature” that can really mess up your submission. When you drag the folder over the dropbox and release the mouse button, a message may appear that warns you that once the folder is placed in the dropbox it cannot be accessed; it will ask if you wish to continue. Always click Yes. If you say No, Windows may place an empty folder into the drop box! You may be asked this question more than once; if so, answer Yes every time. 


8. If you discover that you have made an error in your submitted work, reopen your folder and correct the problem. Resubmit your folder to your section’s dropbox, with the file name updated as discussed below.

9. When you are done, erase all your work from the desktop—select the file(s) and hit Shift-Delete ; say yes when prompted to confirm the delete. This is critical: you do not want someone stealing your work and turning it in as her or his own! Be sure to empty the Recycle Bin.

10. Log out by selecting Shut Down… from the Start menu, clicking on the button labeled Close all programs and log on as a different user? and then clicking on Yes. 

If you are taking this test in your priority lab section, immediately leave the room. 

If you are taking this test during a retake session, you may either log out and leave, or you may ask the Retake Coordinator for another, different exam and repeat steps 2 to 10 above. You must leave when then session is over, regardless of whether you have finished your test(s). 

Naming your Exam Folder

All your work for a lab exam must be in one folder, labeled exam number-student id-times taken, where exam number is the number of the lab exam (1, 2, 3, 4 or 5), student id is your student id number, and times taken is the number of times you have taken this test. So, 1-12345678-1 would indicate the original taking of lab exam one for the student with ID 12345678. If you submitted the exam material in error, or wish to correct it, or think you might have submitted an empty folder, append a “C” onto the folder name (1-12345678-1C, for example). If you have to correct a correction(!) add another C onto the end (1-12345678-1CC), and so on. If you submit more than one folder for an exam, we grade the work in the one with the highest number of times taken that ends in the most C’s.

If you try to submit a folder that has the same name as one already in the dropbox, the computer will give you an error message and will not place your new folder in the dropbox (hence all this renaming of subsequent submissions).

Each time you take the same exam, increment the times taken number. For example, if you have taken exam two, retaken it, then retake it again, you label the folder 2-12345678-3, because this would be the third time you have taken exam two. If you need to correct a retake submission, append a C (or CC, etc.) to the retake number, as described above.

We know this numbering is cumbersome, but it’s necessary to keep straight which exams you have taken, which submission we are to grade, and to keep your work separate from your classmates’ work. You are responsible for naming your folders correctly. If a properly labeled folder from you is not found in the dropbox for your section, we must conclude you did not turn in the exam.
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Minor revisions to reflect Windows 2000 by Norman Jacobson, December 2001 
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Reporting Test Statistics

Lab Assignment 1
to prepare for Lab Exam 1

This assignment gives you some practice in basic Java programming by having you code up the “averaging test scores” example we’ve been using in class—with a few additional wrinkles.

Program requirements

In general, you are to write a Java program that 1) accepts some test scores from the user, 2) computes some statistics from these scores, and 3) displays the entered scores and the computed statistics on the console window. Here are some details:

· Introductory actions 

When the user first runs the program, he or she should see on the screen a brief description of the program and its purpose, nicely displayed and easy to read, of course.

· Entering scores 

The program prompts the user to enter each of 5 scores from the keyboard. For the purposes of this assignment, we will assume the user always enters exactly 5 scores, each score ranging from 0 to 100 points. If the user does not enter an integer, the program prints a message that an invalid test score was entered, and the program stops. (We haven’t yet covered the Java statements that would let us process this kind of error more gracefully.)

· Computing the statistics 

The program now computes the average, variance, and standard deviation of the test scores. 

· Printing the results 

Now the program prints the test scores and the statistics onto the screen in an easy-to-read format. The statistics should display with exactly three digits to the right of the decimal point.

· Completion 

The program then stops.

Technical Details

For this assignment, we’ve helped you get started by providing some program code and lots of comments in the program Lab1.java. Download Lab1.java to your computer; place it in its own folder. Replace all spaces marked /*** YOUR CODE GOES HERE ***/ with your own Java code to obtain a complete, correctly working program.

You should always follow good design strategies in your code. We help you do that with this assignment by showing you the classes and methods you should have (and where they should be defined and used). Note especially how heavily we rely on using many classes and methods and how little of the work is done in main(). As the assignments progress, you will be expected to complete more and more of the design yourself.

When writing any program, you should follow a good, consistent coding and documentation style. For assignments and exams for this class, stick with a style similar to Horstmann’s. The instructor or your TA may modify Horstmann’s style somewhat; if so, follow the class standards. If you deviate from our class’ style, the course staff could have a harder time understanding your code on the lab exam, as well as when assisting you with the assignment. Remember that a significant failure to follow class style standards on a lab exam can result in a “not pass” for that exam.

About lab exam #1

Lab exam #1 will be very similar, but not identical, to the program you are to code for this exercise. Remember to read over the lab exam’s program comments before beginning; they will tell you what you are to complete.

The lab exam will have you code one or more of the following methods:

· createResults() 

· printWelcomeMessage() 

· buildStudentsWork() 

· printResults() 

· OneStudentsWork() 

· Statistics() 

· calculateNumberOfExamsTaken() 

· calculateAverage() 

· calculateVariance() 

· calculateStandardDeviation() 

Part of a lab written by Norman Jacobson for ICS 1A Spring 1998, April 1998

 Significantly revised for the Fall 1999 offering of ICS 21 by Norman Jacobson, September 1999 

Minor revisions by Norman Jacobson, December 1999 

Revised for Java by Dan Frost, September 2001 

Write-up and Java code revised for ICS 21 Fall 2002 by Norman Jacobson, August 2002

Enhancing the Test Statistics Program

Lab Assignment 2
to prepare for Lab Exam 2

By now, you’ll have noticed that the test statistics program in Assignment 1 is quite limited in its capabilities; typically, we would want the program to be much more flexible. It also allows no room for error on the part of the user, yet in professional programs we always allow for and deal with data entry mistakes—humans, no matter how skilled, make errors. So, this assignment has you enhance the test program to make it more useful, and to check input data for (some kinds of) errors; along the way, you apply a number of important Java concepts and get practice with several Java statements. (It still will not be as flexible and general as it should, but we’ll address that some more in the next assignment!)

Program requirements

Modify your program of Assignment 1 to

· Ask the user to enter the maximum number and minimum number of points possible on the test. If the entered minimum is less than the absolute minimum (a constant in the program), have the user re-enter it. If the entered maximum is greater than the absolute maximum (also a constant in the program), have the user reenter it. And if the minimum is greater than the maximum, have the user re-enter both values. Continue asking for this information until the user enters legal values for these numbers, or the special value to exit the program. (One should always allow a way for a user to "bail out.") The special bail-out value is also a constant in the program (chosen so as not to conflict with ohter values). In your prompts, be sure to tell the user what it is! 

· Allow the user to enter exam information (whether a test was taken and, if so, the score on that exam) until either 1) the user enters "Q" (quit) when asked whether the current test was taken or b) five scores have been entered. If the user enters "Q", the program terminates immediately. Otherwise, the statistics for the five scores are computed and printed. 

· When a user enters an exam score, check to see if is no smaller than the minimum allowed score and no bigger than the maximum allowed score; if it is, tell the user of the problem and again ask the user to enter the score; contiunue asking until the user enters a valid score or a special integer value (which is a constant in the program) to exit the program immediately. In your prompt, be sure to tell the user the special exit value. 

· Tally the number of exams taken, compute the average, minimum and maximum scores for those exams taken and the scores' variance and standard deviation. For average, variance and standard deviation, print the results with exactly three digits to the right of the decimal point. If a statistic cannot be computed, print a special message to that effect. For instance, if the variance cannot be computed, its message should be something like Less than two scores were entered, so variance cannot be computed and not something like 
Variance: -9999.999. If no scores were entered, just print one message that says no statistics (beyond number of tests taken) can be computed. 

Technical Details

First off, you’ll have a much easier time with this assignment—not to mention lab exam #2—if you do get Assignment 1 working: You can reuse some of the code you wrote for Lab1 in this Lab's programs, saving you a fair amount of work. Of course, reusing code that doesn’t work is not the best plan!

We’ve also helped you get started by providing some extensively commented program code in several Java files. It’s standard practice in Java to place each major class into its own Java file; this helps keeps complexity under control which in turn helps us to more easily understand code and to reduce the likelihood of errors. We have done that here, and will do so in all the remaining assignments. 

To execute this program, compile each .java file separately. When they are all compiled, issue the command java Lab3 to execute the program. Java will automatically execute methods in other files as needed. (Java can find a method in another file because Java knows to which class the method belongs, and knows that the class will be in a file with the same name as that class.) 

Download these Java files to your computer; place them into one folder: 

• Exam.java 

• ExamsManager.java 

• Lab2.java 

• OneStudentsWork.java 

• Statistics.java 

In every file in which they appear, replace all spaces marked /*** YOUR CODE GOES HERE ***/ with your own Java code to obtain a complete, correctly working program. 

About lab exam #2

Lab exam #2 will be very similar, but not identical, to the program you are to code for this exercise. Remember to read over the lab exam’s program comments before beginning; they will tell you what you are to complete. 

The lab exam will have you code one or more of the following methods: 

· createResults() 

· obtainMinAndMaxAllowedScores() 

· obtainOneStudentsWork() 

· buildOneExam() 

· obtainWasExamTaken() 

· obtainOneScore() 

· scoreIsWithinRange() 

· printWelcomeMessage() 

· printResults() 

· OneStudentsWork() 

· Statistics() 

· calculateMinimum() 

· calculateMaximum() 

· calculateAverage() 

· calculateVariance() 

· calculateStandardDeviation() 

Part of a lab written by Norman Jacobson for ICS 1A Spring 1998, April 1998 

Revised for ICS21 by Norman Jacobson, September 1999 and October, 1999 

Revised for Java by Dan Frost, September 2001 

Minor revisions for ICS21 Spring 2002 by Norman Jacobson, March 2002 

Write-up and Java code revised for ICS21 Fall 2002 by Norman Jacobson, August 2002

Modifying the Test Statistics Program

Lab Assignment 3
to prepare for Lab Exam 3

Time to practice using arrays and nested data structures! You also obtain further practice with reusing code and multiple objects. 

Program requirements

This assignment is to meet the same specifications and requirements as Assignment 2, except as modified below. If you had a good design and working program for Assignment 2, you’ll be able to reuse a fair amount of it in this assignment.

· Instead of storing a group of exams in separate variables, we store them in an array; the number of exams allowed is set by a program constant. (We set that to five so that testing your program will be less time consuming, but your code should work for anywhere from 1 to 10 exams.) One of the nice benefits of using arrays is that, by simply changing the maximum number of scores allowed, you can expand the program to handle large exam groups. 

· Instead of only processing one student’s exams, we allow the processing of many students’ tests—the exams for an entire class (as in “course” not as in a Java class). So we have an array of students, each student an object; the student object contains the exams and statistics (the same ones you did for Lab 2) for that student. The program now also produces the course-wide count of the number of exams taken and the course-wide average for all exams. 

Technical Details

In this program, we have added one more class, CourseWork, that holds the information (students and course-wide statistics) for a class. The classes from Lab 2 are all here—we still need students, student statistics, exam—and note how they only change to accommodate an array of exams (instead of a group of separate variables). Indeed, exam doesn’t change at all, since an exam’s properties here are the same as in Lab 2. The exam manager has more to do, since we have several students, but it can still use the routines it used before when managing the environment or one student's work. In short, this assignment is much faster to write than it might first appears: reuse your (working!) Lab 2 classes, with minor changes to accommodate arrays, and just add a class with few new routines to handle course-wide work.

Again, to help you get started, we’ve prepared a number of Java skeleton programs for you. Download these Java files to your computer; place them into one folder: 

• CourseWork.java 

• Exam.java 

• ExamsManager.java 

• Lab3.java 

• OneStudentsWork.java 

• Statistics.java 

In every file in which they appear, replace all spaces marked /*** YOUR CODE GOES HERE ***/ with your own Java code to obtain a complete, correctly working program. 

About lab exam #3

You will be asked to complete one or more of the following methods of this assignment. You may be asked to complete an entire method or just a portion of it.

· createResults() 

· CourseWork() 

· buildCourseWork() 

· calculateCombinedAverage() 

· calculateCombinedNumberOfExamsTaken() 

· obtainMinAndMaxAllowedScores() 

· obtainOneStudentsWork() 

· buildOneExam() 

· obtainWasExamTaken() 

· obtainOneScore() 

· scoreIsWithinRange() 

· printWelcomeMessage() 

· printResults() 

· OneStudentsWork() 

· Statistics() 

· calculateMinimum() 

· calculateMaximum() 

· calculateAverage() 

· calculateVariance() 

· calculateStandardDeviation() 
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A List Class

Lab Assignment 4
to prepare for Lab Exam 4

This assignment provides you practice with the List ADT and sequential text files and further practice with arrays. It also gives you a feel for how to define a class that will be used by other Java programmers.

Program requirements

You are to develop a List class where the list’s items are stored in an array. Each list item is a String value. Within the List class, you also develop a needed inner class that provides an iterator for the list.

The operations that should be made available by the List class are as follows. Remember that these methods are called on a particular List object (e.g. we’ll ask a particular List if it is empty, or we’ll resize a particular List).

1. List(int capacity) throws InvalidCapacityException: Constructs an empty list that can hold at most capacity items. capacity must be at least 1; if it is not, an InvalidCapacityException is thrown.

2. boolean isEmpty(): Returns true if the list is empty and false otherwise.

3. boolean isFull(): Returns true if the list is at its capacity (that is, it cannot hold more items) and false otherwise.

4. void makeEmpty(): Makes the list empty. The list’s capacity (i.e. the size of the array) does not change.

5. void resize(int capacity) throws InvalidCapacityException: Changes the capacity of the list, so that it can now store at most capacity items. Any existing contents of the list are lost. capacity must be at least 1; if it is not, an InvalidCapacityException is thrown.

6. void printList(): Prints out all of the items in the list, from start to end, one per line, to the console window. If the list is empty, it prints nothing.

7. boolean readList(String filename): If the text file filename exists, the list is emptied, and then the contents of the file are read into the list. Each line in the text file will be one item in the list, and the lines should be read and added sequentially, so that each item is added, in turn, to the end of the list. If this is done successfully, true is returned. If only part of the file’s contents can be stored in the list (because we’ve run out of room), the portion of the file that fits will be read into the list, the rest of the file will be ignored and the method returns false. If the file does not exist, the list should remain unchanged and false should be returned.

8. boolean writeList(String filename): Writes the items in the list to the text file filename, one item per line, replacing any existing contents of the file. If the entire list is successfully written, writeList returns true. Note that it’s okay to write an empty list into a file; it will simply create the file and write nothing into it. If the write cannot be completed (e.g. we cannot create the file or we run out of disk space), we write out as much as we can and return false.

As you look through the methods in the List class, you may notice that there are some important things missing. For example, there’s no way to retrieve the items out of the list. There’s also no way to add or remove items. These jobs are the responsibility of a separate object called an iterator. An iterator represents a position within a particular list, so that code outside of the List class can traverse a list without being aware of how the list is implemented. This is a great approach, because if we decided to implement the list in a completely different way (such as in the next lab assignment!), other code that uses iterators to manipulate the list will not have to change at all.

In the case of an array-based list, the iterator needs to store only an array index. It will then allow you to retrieve the item at that index, add a new item to the list at that index, remove the item at that index, and so on. There are also methods that allow you to move the iterator from one index to another.

We’ll implement our iterator in an inner class within List called Iterator. Iterator should provide the following methods:

1. Iterator(): Constructs a new iterator that refers to the first item in the list. If there are no items in the list, the iterator is set so that a call to pastEnd() would return true.

2. boolean atStart(): Returns true if the iterator is at the start of the list (including when the list is empty) and false otherwise. The value of the iterator is not changed.

3. void goToStart(): Moves the iterator to the start of the list. If there are no items in the list, the iterator is set so that a call to pastEnd() would return true.

4. boolean pastEnd(): Returns true if the iterator refers to a position that is beyond the last item in the list. Returns false otherwise. If the list is empty, returns true, since the iterator is beyond the last (nonexistent) item in the list. The value of the iterator is not changed.

5. boolean next(): If the iterator refers to an actual item in the list, it is changed to refer to the next item in the list (e.g. if we’re at item 6 in the list, we go to item 7) and the method returns true. If the iterator refers to the last item in the list, it moves to where the next item in the list would be if it were present. If the iterator is currently referring to a position that would make a call to pastEnd() return true, the iterator is not changed and the method returns false.

6. String examine(): Returns the list item to which the iterator refers. If the iterator is not currently referring to an actual item in the list, examine returns null.

7. boolean addItem(String item): Adds a new item to the list at the position referred to by the iterator. If the iterator refers to, say, position 6, then item will be placed into position 6, the item that used to be in position 6 will be moved to position 7, and so on down the list. The iterator’s position is not changed. Returns true if successful and false otherwise (e.g. when there is no room in the list). Note that we can add items to the end of the list, if the iterator is pointing beyond the end of the list. Obviously, adding an item to the list increases its size by one.

8. boolean removeItem(): Removes the item at the position referred to by the iterator. If the iterator refers to, say, position 6, then this item will be removed, the item that used to be in position 7 will move to position 6, and so on down the list. The iterator’s position is not changed. Returns true if successful and false otherwise (that is, when the list is empty, or when the iterator is referring to a position past the end of the list). Removing an item from the list decreases its size by one.

Additionally, a method in the List class called iterator() will create and return a new Iterator for the list. Note that there can be as many iterators for any one List as you wish. Any time you want a new Iterator on a particular List, you simply call the iterator() method on that list. Do note that changing the structure of the list with one iterator (i.e., adding or removing an item) may cause the other iterators to become invalid.

Since you are defining a class for others to use, you’ll notice that there is no routine in the code that actually invokes the methods in the List class! The idea is to have this class available to other programmers to use in their code (thus saving them the time to write and debug their own List class).

However, you must ensure this class works correctly before “releasing it to the world.” So, you will need to write a series of programs that call these methods and thoroughly tests that they will work correctly in both usual and error situations.

Technical details

For this assignment, we’ve helped you get started by providing the fields for the List class in List.java. Download List.java to your computer; place it in its own folder. Replace the areas marked / *** YOUR ITERATOR CLASS CODE GOES HERE ***/ and / *** YOUR LIST CLASS CODE GOES HERE ***/ with your own Java code to obtain a complete, correctly working List class.

List(), printList(), readList() and writeList() should be written without using the underlying structure of the list; in particular, they should never refer directly to the array or itemCount. Instead, they should be written entirely using other methods in the List and a local Iterator variable.

About lab exam #4

Lab Exam #4 will have you implement one or more of the above methods. We will have a main() method in place for you that exercises those methods, as a way to help you ensure that your methods are complete and correct. To get full credit for this exam, your program must print the output specified by the exam; it must also, as always, follow the class style standards and all of the exam’s requirements.
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A List Class

Lab Assignment 5
to prepare for Lab Exam 5

This assignment gives you practice with simple linked structures and, yet again, with reusing code.

Program requirements

· Rewrite your List class so that, instead of being implemented with an array, it is implemented with a singly-linked list, of the sort discussed in lecture. 


· Rewrite the inner Iterator class; this must be done because its implementation depends on the implementation of the List class. 

The operations that should be made available by the List class are as follows. Remember that these methods are called on a particular List object (e.g. we’ll ask a particular List if it is empty, or make a particular List empty):

1. List(): Constructs an empty list. Notice that there is no capacity parameter, as there was in the previous assignment. A dynamically-allocated structure such as a linked list has no pre-defined limit on its size; the limit is determined only by the amount of memory available to the program.

2. boolean isEmpty(): Returns true if the list is empty and false otherwise.

3. void makeEmpty(): Makes the list empty.

4. int sizeOfList(): Returns the number of items in the list.

5. void printList(): Prints out all of the items in the list, from start to end, one per line, to the console window. If the list is empty, it prints nothing.

6. boolean readList(String filename): If the text file filename exists, the list is emptied, and then the contents of the file are read into the list. Each line in the text file will be one item in the list, and the lines should be read and added sequentially, so that each item is added, in turn, to the end of the list. If this is done successfully, true is returned. If only part of the file’s contents can be stored in the list (because we’ve run out of room), the portion of the file that fits will be read into the list, the rest of the file will be ignored and the method returns false. If the file does not exist, the list should remain unchanged and false should be returned.

7. boolean writeList(String filename): Writes the items in the list to the text file filename, one item per line, replacing any existing contents of the file. If the entire list is successfully written, writeList returns true. Note that it’s okay to write an empty list into a file; it will simply create the file and write nothing into it. If the write cannot be completed (e.g. we cannot create the file or we run out of disk space), we write out as much as we can and return false.

8. boolean findItem(String item): Using an iterator, searches the list to see if a list item has the same value as item. If so, true is returned; otherwise, false is returned (including when the list is empty). This method’s implementation must use examine() to check the list’s values.

As in the previous assignment, some of the responsibilities of the List class fit naturally into the Iterator class. Recall that an iterator is an abstraction for a position in the list. In the case of a singly-linked list, it is reasonable in some cases to simply store the position of the iterator as a reference to the current node. However, because of the operations we wish to provide for the linked list, it will be necessary for your iterator to store references to both the current node and the node that precedes it (i.e. “the previous node”).

We’ll implement our iterator again in an inner class within List called Iterator. It should provide the following methods:

1. Iterator(): Constructs a new iterator that refers to the first item in the list. If there are no items in the list, the iterator is set so that a call to pastEnd() would return true.

2. boolean atStart(): Returns true if the iterator is at the start of the list (including when the list is empty) and false otherwise. The value of the iterator is not changed.

3. void goToStart(): Moves the iterator to the start of the list. If there are no items in the list, the iterator is set so that a call to pastEnd() would return true.

4. boolean pastEnd(): Returns true if the iterator refers to a position that is beyond the last item in the list. Returns false otherwise. If the list is empty, returns true, since the iterator is beyond the last (nonexistent) item in the list. The value of the iterator is not changed.

5. boolean next(): If the iterator refers to an actual item in the list, it is changed to refer to the next item in the list (e.g. if we’re at the sixth item in the list, we go to seventh) and the method returns true. If the iterator refers to the last item in the list, it moves to where the next item in the list would be if it were present. If the iterator is currently referring to a position that would make a call to pastEnd() return true, the iterator is not changed and the method returns false.

6. String examine(): Returns the list item to which the iterator refers. If the iterator is not currently referring to an actual item in the list, returns null.

7. boolean addItem(String item): Adds a new item to the list before the current node. In other words, the item should be placed into a new node in between the current node and the previous node. Returns true if successful and false otherwise. After adding the item, the iterator should refer to the new node.

8. boolean removeItem(): Removes the item at the position referred to by the iterator. Returns trueif successful and falseotherwise (e.g. when the list is empty, or when the iterator is referring to a position past the end of the list). After removing the item, the iterator should refer to the node following the one that was removed.

As in the previous assignment, an additional method in the List class called iterator() will create and return a new Iterator for the list.

List(), sizeOfList(), printList(), readList(), writeList() and findItem() should be written without directly referencing the underlying structure of the list; instead, they should be written entirely using other methods in the List and, if needed, a local Iterator variable.

As before, test your Listclass thoroughly to ensure that your methods work correctly in both the normal and error cases.

Technical details

To get started on this assignment, download List.java to your computer; place it in its own folder. Replace the marked areas with your own Java code to obtain a complete, correctly working List class.

We recommend that you reuse working code from Assignment 4 where feasible, to save you time and the hassles of debugging. Note that some of the code you wrote in the previous assignment was not dependent on the list being implemented using an array. If it was well implemented, you should be able to reuse this code with few or no changes.

About lab exam #5

Lab Exam #5 will have you implement one or more of the above methods. We will have a main() method in place for you that exercises those methods, as a way to help you ensure that your methods are complete and correct. To get full credit for this exam, your program must print the output specified by the exam; it must also, as always, follow the class style standards and all of the exam’s requirements.
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