APS 105S — Computer Fundamentals

Assignment #1: Basic UNIX
Winter 1999

(To be completed in your lab period January 11/12)

1 Introduction

Thisfirst lab session will serve as your introduction to the computers we'll be using in this lab,
which areeither computersor X-terminalsthat usethe UNIX operating system. Thisissignificantly
different from the the Windows or Macintosh environment that you may be used to. The assignment
isin the form of atutorial and will gradually take you through the basics of interacting with the
computer. You may find that this assignment will take longer than two hoursto complete. If thisis
the case, please completeit at another time, but as soon as possible. Thislab is not marked.

The Getting Sarted With UNIX manual isfound online at

http://www.ecf .toronto.edu/ecf/docs/unix

You are encouraged to continueyour introduction to the laboratory computing environment by read-
ing the above manual after you complete this assignment.

2 Logging Into The Computer System

The first thing you must do when you begin your work on the computer isto “log in” to let the
system know that it is you who is using the system. Access to the system is controlled to main-
tain its security; only those with accounts on the Engineering Computing Facility (ecf) network
can accessit. To login, you must have two pieces of information: alogin name and a password.
All undergraduate el ectrical and computer engineering students are automatically given an account
when they register. Thelogin procedurewasdiscussed in class, and you should aready havealogin
name and password. If you don't haveit yet, you'll obtain it in the next section.

Your login name (or “login”) is a6-8 character string that is your identity on the computer net-
work. Your password isavariablelength character string known only to you. Your password serves
asakey to your account much like you would use akey to gain entry to your locked house. In fact,
not even the system knows what your password is, it only keeps an encrypted version. Later in the
lab you will be shown how to change your password.

Just as you login to the computer when you begin to use it, you must logout of the computer
when you arefinished using it. If you must logout before you reach the end of the assignment, read
the final section of the assignment which instructs you on how to logout.

3 Getting your Login Name

Thisishow you get your account name if you have never logged in before. If this doesn’t work for
you, go to the ECF office. It doesn’t have aroom number on the door, but it islocated on the first
floor of Galbraith in the South hallway, near the First Year office.

1. At any ECF terminal in either SF1012 or SF1106, in response to the ”Login:” prompt, type
getname (all lower case)

2. In response to the " Password:” prompt, hit the return key.

3. You'll be presented with awindow which will ask you to enter your 9 digit student number,
your last name and your date of birth (YYMMDD) in that order.

4. If the information entered is correct, and you are registered, the program will display your
ECF login and ECFPC login (which should be your ECF login followed by your year of grad-
uation: jones.2000)

5. Yourinitial passwordwill bethelast four digitsof your student number followed by the month
and day of your birth (MMDD) such that the resulting string is 8 digits long.

Below iswhat you will seeon the screen. Thetext you enter isdisplayedin bold, and you should
replace it with your actual student number, name, and birthdate. In this contrived example, my
initial password would be 43210108. You'll learn how to changeit later onin thislab.

Please enter your student number: 978654321
Please enter your last name: Lemieux
Please enter your date of birthas YYMMDD: 990108

Your ECF login nameis: lemieux

4 The X Window Environment

After logging in, the "X Window computing environment” is automatically started. You will see
as you progress in this course that the X Window environment and the Unix operating systemisa
powerful oneto work in because of the ability to have the computer do different things at the same
time, aconcept known asmultitasking. You can even run programson different computersand have
their windows appear on your screen. The X Window environment also allowsyou to conveniently
organizethewindowson the screen. For now, wewill learn the basi cs about mani pul ating windows.
Some additional information can be found in Section 4.3 of the manual.
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Figure 1: First Xterm window: the Login Session window

The manipulation of windows on the screen is accomplished mainly through the use of the
mouse. If you are not familiar with how to use a mouse, you may want to ask your neighbour or
the teaching assistant (T.A.) for a quick demonstration and some help with the terminology that
follows.

When X Windows starts up, there will be a single window on the screen that appears like the
onein Figure 1. There may also be asmaller window titled “Message of the Day”. After you read
this, closeit by clickingthe“ Close” button. Fromwhat iswrittenin thetitle bar, the thin rectangular
box at the top of the window, we can seethat thisis the Login Session window. A window can be
moved around on the screen by clicking on the title bar and dragging it to another location. Give
thisatry.

You can also change the size of awindow using the mouse. Move the cursor to a corner of the
window. You should seethe cursor change to an L-shape that alignswith the corner of the window.
Click the mouse and drag the cursor away from the window, then release the mouse button. This
action increases the size of the window. The window could similarly be decreased in size by drag-
ging the edge of thewindow inward. At thetop right of thewindow aretwo little boxesthat are also
used to control the size of thewindow. Clicking the box on the right maximizesthe window so that
it occupies the entire screen. Clicking this box again returns the window to its origina size. The
other little box is used to reduce the window to anicon. Click on this box to iconify the window.
The icon can now be moved to another location on the screen by clicking and dragging it. Reduc-
ing windowsto iconsis an important way to organize the screen when you are working with many
windows. You can restore an iconified window to its original size and location by double clicking
on theicon.

Now look inside the Login Session window. The computer may be asking you if you want to
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read some messages. It is expecting you to respond with y, n, or g. Enter g to quit. You should see
some introductory messages about the system followed by the UNIX prompt:
spark1.ecf%
The prompt will be some variation of this depending on the name of your computer. You can issue
commandsdirectly to the UNIX operating system at thisprompt. In thisassignment, the commands
that you are to enter are shown in boldface. The first command you will enter will tell UNIX to
create a new window. Move the pointer with the mouse so that it is on top of the Login Session
window and enter the following command:
sparkl.ecf% xterm &

The xterm command stands for X Terminal and it creates awindow which, like the Login Ses-
sion window, has a UNIX prompt at which you can enter commands. You can now use either the
Login Session window or the new xterm window to issue UNIX commands. You can create addi-
tional windowswith the“xterm & command if you like and have several windows on the screen.
Despite having many windows on the screen, only one window isactive at atime. The active win-
dow has a highlighted border, and all text typed at the keyboard is directed to the active window.
You can make another window active simply by pointing insideit.

Sometimes, windows will be partially or completely hidden behind other windows. To bring
awindow to the top, point at its title bar and click the left mouse button. To push a window to
the bottom, point to the title bar and click the right mouse button. Practice these techniques by
overlapping your windows and raising them and lowering them in turn.

A window is closed by double clicking on the small box at the top left corner of the window.
Try this on an Xterm window. Do not try this on the Login Session window, because if you do,
you will be logged out of the computer. For this reason and others, it is good practice to iconify
the Login Session window and to work in other windows, so that the L ogin Session window is kept
intact.

When you create new windows with the xterm command, the ampersand (&) is an optional
component of the command. By default, commands are executed in the foreground. Adding an
ampersand to the end of acommand instructs UNIX to executeit in the background. What doesall
thismean? Commandsthat are executed in the foreground must compl ete execution before the ter-
minal that started it can do anything else. Soiif you call up anew window using the xterm command
and do not include an ampersand, you will not be able to use the window from which you called up
the new one until the new terminal is closed. When acommand is executed in the background, the
termina from which it was called can continue to accept commands while the background com-
mand is executing.

When calling up new windows from the command line, you should always add an ampersand at
the end of the command so that you can use both the new and the original windows. Try calling up
new windows using the xter m command with an ampersand and without an ampersand and observe
what happensin the original window.

5 Changing Your Password
At this point an important task that you must do is to change your password. Remember that the

password to your account is the only security measure keeping your account private so you should
choose your password carefully and keep it an absolute secret. You change the password by using
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the passwd command. Your password should be at least 6 characterslong, with 7 or 8 being prefer-
able. Try to use amixture of numbersand lettersin both upper and lower case, making it lesslikely
that someone will be able to guess your password. In particular, do not use any single words that
could be found in a dictionary or names. Since computers are good at tedious tasks, people have
written programs that can try to guess your password using a dictionary and other guessing.

When changing your password, a new window on skule.ecf may start up. The new password
dialog should look something like this:

spark1.ecf% passwd

Changing password for user:  your login name

Old password: typein your current (old) password here
New password: typein your new password here

Retype new password: typein your new password again

Asyou type both the old and new passwords, the characters will not be visible on the screen. This
isdeliberate, to prevent others from seeing your password by looking over your shoulder. Because
you cannot see your password, you are asked to type it twice, on the theory that you are unlikely to
make the same typing mistake twice.

6 Organization Of Files

Dataand programsthat you use are stored on adisk into what are called files. There are many types
of files. Some files are software programs that can be executed, other files contain text that can be
read, while other files contain images that can be displayed on the screen. Two thingsthat al files
have in common are that they can be stored in computer storage, and that they all have aname. We
will soontakealook at somefilesinthe computer system. Asweadd morefilesto computer storage
the number of filesgrowsto the point whereitishard to keep track of themall. For thispurpose, files
are organized into directories. You can think of directories as being like file folders. File folders
are used to organize papers and articles and things and are named according to their contents. You
may well be familiar with the concept of folders from Windows or Macintosh systems. In Unix,
folders are called directories.

If you mapped out the directory and file organization onto agraphical representation, you would
get atree-like structure as shown in Figure 2. At thetop isthe root directory. It is represented by a
slash character, whichisitsname. Theroot directory may containfiles, andit will also contain other
directories. The files and directories within the root directory are shown as nodes below and at-
tached to theroot directory. Thesedirectories may havefilesand other directories contained within
them and these are shown as nodes below and attached to the parent directory. This pattern can be
repeated many times.

It isthefilesthat are actually important when it comes to running programs, whereas the direc-
tories are only there to organize the files. When you want to work with files, you generally have
immediate access to the filesin one directory only. This directory is called the working directory.
To find out what the present working directory is, type in the following command:

spark1.ecf% pwd

\QA/Q ()
(1) () ) =

Figure 2: Unix file organization

UNIX will respond with astring that lookslike/ u/ 0T2/ your Logi n. Thisstring describesa
path through the directory tree from the root directory to the present working directory. Reading it
from left to right, the path starts at the root directory, which contains the directory named u, which
contains the directory 0T2, which contains the directory with the same name as your login. What
this string is saying is that there is a directory with the same name as your login name and it is
located in the path described above and it is the present working directory.

You can change the present working directory using the cd command. The cd command takes
an argument, which is an extra term that is input after the command. In this case the argument is
the path of the directory that you want to change to. There has to be a space between the command
and the argument. Try the following:

sparkl.ecf%cd /
Then enter the pwd command. You will see that the present working directory is as you have re-
quested - the root directory. Now try the following:

sparkl.ecf%cd /u
Entering the pwd command will show that you are now in the directory requested. Finally, enter:

spark1.ecf% cd /u/OT 2/your L ogin

and thiswill take you back to your home directory as you can verify using the pwd command once
again.

Up until now, we have been specifying the path from the root directory to the desired directory
as the argument to the cd command. Thisis called the absolute path. It is not necessary to aways
give the absolute path as the argument and usually, one does not do so. Rather, one can use what
is known as a relative path. Try this, go to the root directory by entering cd /. Now go to theu
directory by entering the following command:

spark1.ecf%cd u




If you do a pwd command, you will see that you are now in/ u even though you didn’t have the
slash beginning the argument of the cd command. Because the argument did not begin with aslash,
UNIX understood you to mean go to the u directory from the present working directory, which is
/. Now try to go to the 0T2 directory by entering:

sparkl.ecf%cd 0T2
Again, if you enter the pwd command you will see how you have moved into the new directory.

There are two important short-forms that are used to specify directories. Two consecutive pe-
riods (..) refersto the parent directory of the current directory, so if you use the command cd .. the
parent directory will become theworking directory. The other important short-formisthe™ charac-
ter, which refersto your homedirectory. No matter whereyou arein the directory tree, entering cd ™
will make your homedirectory theworking directory. With the cd command, you can get evensim-
pler than that and enter just cd to make your home directory the working directory. Practice using
these short-forms. First, enter acommand to go directly to your home directory (cd ~ or cd), then
back up the directory tree, one directory at atime, using cd ... Then return to your home directory
once again.

Now you should have agood understanding of navigating around directories. But of course, the
interesting part is not directories, but what they contain. To determine what a directory contains,
one uses the Is command, which stands for “list” and instructs UNIX to list the contents of the di-
rectory, which will include any files and subdirectories. Now let's see what we can find using the
Iscommand. Go to the root directory and enter:

sparkl.ecf%ls

You will see some strings arranged in columns. The Is command is displaying the names of
filesand subdirectories contained in theroot directory. Try usinglsinthe/ u directory, and in other
directoriesif you wish. Now go to your home directory and enter Is. Thereis probably no output.
This is because as a new user, you have not created any new files or directories. However, even
though |'s does not show you any filesin your home directory, there are some there that are hidden.
To show all thefiles, including those that are hidden, enter:

sparkl.ecf%ls-a

Some filenames will be displayed. The names of hidden files are easily distinguishable as they all
begin with a period. When your account was created, your home directory and a few hidden files
were automatically created for you. These files are hidden because you would not normally work
with them as you would with your program files. Hidden files usually contain special information
for the computer system on variousthingslike how to set up your screen display, or how to respond
to your commands. You may want to explore some of these files and determine what they do some
other time.

One last variation on the Is command that you will probably find helpful is:

sparkl.ecf%ls-al
Thefinal | stands for long form and entering this command will show all files and directories with
more descriptive information for each item. A concise summary of directory and file organization
can be found in Section 5.3 of the Getting Started With Unix manual.

7 Manipulation Of Directoriesand Files

In the previous section, it was shown how to explore the directory tree and how to look at existing
directory contents. Now you will learn the basic commands for changing directory and file orga-
nization. For the most part, thiswill be constrained to directories and files within your own home
directory.

Changing the directory tree structure is accomplished through the use of two basic commands:
one that creates new directories, and one that destroys them. The mkdir command makes a new
directory. Toillustrate its use, go to your home directory, then enter

sparkl.ecf%cd ™
spark1.ecf% mkdir aps105

The argument supplied with this command is the name of the new directory, “aps105”. You can
verify that a new directory was made by using the Is command. Notice that by default, the new
directory is placed within the present working directory.
Removing directoriesthat areno longer required isjust aseasy. To do so, you go to thedirectory
in which the unwanted directory is contained, then use the command:
spark1.ecf%rmdir directoryName
However, adirectory cannot be removed unlessit contains no other files and no other directories.
Basic file manipulationis achieved through the commandsthat copy, move and deletefiles. The
cp (copy) command is used to make aduplicate of an existing file. It takestwo arguments: thefirst
argument is the name of the file to be copied, the second argument is the new name of the new
duplicatefile. In your home directory, enter the following command:
spark1.ecf%cp .login new.file
This command has made a copy of the hidden file “.login” and called it “new.file” whichis not a
hidden file because its name does not begin with a period. Verify that the copy was made using the
Is command.
The mv (move) command changes the name of afile, and can aso move afileinto a different
directory (the latter will be discussed in afew paragraphs). Try the following:
spark1.ecf% mv new.file newnamesfile
Again, the Is command will show you the change that was made.
Finally, files can be deleted by using the rm (remove) command. Delete the new file that you
created with the following:
sparkl.ecf%rm newname.file
Up until now, the file and directory manipulation commands have been demonstrated to oper-
ate only within the present working directory. These commands are in fact more versatile than this
because it is possible to work with files and directories other than those in the present working di-
rectory. To work with afile or directory outside of the present working directory, you must supply
itspath rather than just its name for the command argument. Absolute or relative paths can be used.
For example, cp can be used to make a duplicate of afile that is not within the present working
directory. Use the following command to copy the Java program Hello.javawhich islocated in the
directory / usr/ copy/ aps105 to your home directory:
spark1.ecf% cp /usr/copy/apsl05/Hello.java.
The first argument of the command is the absolute path of the Hello.java program file. The sec-
ond argument is a period. Thisisacommonly used short form that represents the present working
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directory. UNIX interpreted this command to mean place a copy of the file Hello.java (located in
[ usr/ copy/ aps105) inthe current directory and give it the same name (Hello.java). Now try
using the mv command to place thisfilein the aps105 directory you created earlier, and to rename
it“Test.java’:
spark1.ecf% mv Hello.java aps105/Test.java

Themkdir, rmdir, and rm commands also can take paths as arguments. Experiment with these
commands some more until you get the hang of it. Use Section 5.3 of the Unix manual as a refer-
ence.

8 Text Editing

The most basic and most important files that you will be working with are text files. A text file
consists of readable text that can be created using the keys on a standard keyboard. Text files are
used for various purposes so you will want to have a good knowledge of how to work with them.
In this course, you will be making text files that will serve as Java programs.

You can create or make changesto atext fileusing what is called atext editor. Thereare several
text editing programsavailablefor use on the computer network. The simplest editor is called xedit.
Call up xedit on your computer using the command:

spark1.ecf% xedit &

The xedit window that pops up isadifferent kind of window from the xterm windows we have
been using. Thiswindow is specifically designed for editing text files. There are four sections to
thiswindow. The bottom section isalarge empty box and it is here where the text fileis composed.
Xedit starts up with this section cleared so you can create afile from scratch.

Let's create a simple text file. Move the mouse so that the cursor is pointing in this section.
Then write some simple text in this box such as your name or “testing testing 1 2 3...”"

At thetop of thewindow isthefilename section. There are threeboxes at the left with thewords
“Quit”, “Save” and “Load”. Beside thisis an empty box. Thisis the space where the name of the
fileis specified. Becausethisisanew file, it hasyet to be named. Point the cursor inside this space
and type “test.txt”, then click on the Save button. You have just created a new text file. Now click
on the Quit button to close the xedit window.

To see that anew text file was created, go to the xterm window and enter an Is command. The
filet est . t xt should appear in the directory listing.

Open up an xedit window again using the command written above. Besides creating new files,
xedit can be used to change existing files. In the filename space, type “test.txt”, then click on the
Load button. Thefileyou created isloaded into thetext file section. You can now edit thefile. Point
with the mouse just after thefirst “testing” word and click. Now press the Backspace button on the
keyboard several times until the word is erased. Now, type in the word “Editing”. By clicking on
the Save button, you can save the changes you have made. Finally, click the Quit button to exit the
editor.

Other editors you may want to try out are jove, which is also for beginners, and vi or emacs
which are for more advanced users.

Editors are useful for creating and editing text files, but if you just want to read the contents of
atext file, you can use one of several UNIX commands at an xterm window. This saves you from
having to start up atext editor to view thefile. The most convenient command for typing out atext

file is the more command. Entering more along with the text file name as an argument types out
the file in the xterm window, one screenful at atime, if the fileis longer than one screen. You can
advance through the file by pressing the space bar. Try using the more command as follows:
spark1.ecf% more test.txt
For information on other commandsthat handle the contents of files, see Section 5.4 of the man-
ual.

9 Electronic Mail

Electronic mail is now the primary method of communicationin our industry (Electrical and Com-
puter Engineering) and pretty much the entire modern world. You may well find that much of your
working day consistsof dealingwith”e-mail.” Experiment with e-mail by sending aletter toafriend
or to someone sitting close by in the lab. Find out what his/her login is. Now, you can send them
e-mail either by by following the instructions below (to use a very simpler mailer), or by starting
the pine program, and using the arrow and enter keys to read the "help” section.

1. Enter the command:
sparkl.ecf% mail  yourFriend’sLogin

2. Themail command will prompt you for the subject of the letter. Type in a short description
of the subject and then hit RETURN.

3. Typeintheletter.

4. After theclosing salutation hit RETURN. Typein asingle period and hit RETURN again and
the letter will be sent.

If at any time while you are composing the letter you decide to cancel it, enter CTRL-C twice;
that is, hold down the CONTROL or CTRL key (as you would the shift key) while typinginaC.

If someone has sent mail to you, UNIX will notify you with the message “You have new
mai | ” when you login. To read new mail, enter the command:

spark1.ecf% mail

The UNIX mail facility will display to you alist of theletterswaiting to be read. For each letter
in the list, the sender’s login and the letter’s subject will be displayed. To read the letters all you
need to use is the Enter key and the space bar. Press Enter to display the first letter in thelist. If it
can’t completely fit on the screen, you will see only one screenful and a” more” prompt; the space
bar will show you the next screenful. When that letter is completed, you can press Enter again to
read the next one. Thisisthe most basic way to use e-mail, but more control over the program is
possible. For more information, read Section 5.13 in the manual.

You will soon realize that e-mail is the most reliable method of getting in touch with others on
campus, and by way of the Internet, with users of computer networks all over the world. In order
to send email to auser on another computer network all you need to know in addition to the user’s
login is the Internet address where he/she can be reached. When you send mail, you append the
address to the login as follows:

spark1.ecf% mail login@address
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Mail is used of course for more than just sending friendly letters. It is the easiest way to get
in touch with professors, technicians, T.A.s and others if you have questions or requests to make.
Make surethat you get thee-mail addressesof the professorsand teaching assi stantsof your courses.

If you have suggestionsabout APS105, mail amessageto Guy Lemieux, | em eux@ecg. t or ont 0. edu.

The mail command is actually a very primitive mailing tool. Our system offers several, better
dternatives that may take alittle bit of learning. Try the pine mailer or elm. You can learn about
these mailers using the man pine or man elm commands, and al so asking the programs themselves
for help, using their internal help commands.

10 Browsingthe World Wide Web

You have no doubt read something about the world wide web, and maybe have used it aready. To
useit on our system, start up the netscape program by typing in awindow:
spark1.ecf% netscape &
After adelay, you should see awindow asking you if you will accept various terms and condi-
tions. Read it and then click the OK box if you wish to proceed.
A rather colourful and complex window will appear. In the box next to the word "L ocation:”
click the mouse, and erase what is there using the backspace key. Then type:

http://medstat.med.utah.edu/travel

Pressthereturnkey. Thiswill lead you to atutoria on how to use netscapeto explore theworld-
wide-web. Thebasicideaisto click onunderlined text items, and thiswill takeyou somewhereel se.
Click on the”what is a hyperlink” text at the bottom.

You should check out the home page for this course, located at:

http://www.eecg.toronto.edu/"lemieux/aps105/

You'll be able to find this assignment by following links on that page.

Click on the "What's New?” and "What's Cool 7 buttonsin the Netscape window to see a se-
lection of interesting thingsto look at.

Click on”Net Search” to search the web. Type your favourite topic into the search engine text
box, and see if you can find what you like.

Check out the Engineering Computing Facility site:

http://www.ecf .toronto.edu

which has all sorts of information about ECF facilities. You can go to this site by typing the above
address into the text window at the top of netscape window, and then typing return.

11 Continuing Your Introduction

Thistutorial has covered alot of ground but it is only the tip of the iceberg. You are encouraged to
continue learning about the UNIX operating system and the computer network. First of al, learnin
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greater depth about the topics that were covered in this assignment from the sections of the “Get-
ting Started With UNIX” manual that were referenced in the tutorial. Practice and experiment with
the various commands and techniques. You will eventually want to learn most of the information
presented in the manual. Sections 1 through 4, sections 5.1-5.5; 5.8-5.15; and Section 9 are of
immediate interest to all users. You may also want to explore some of the program packages on
the systemin Section 5.7; the facilities used on the Internet such as News, ftp, telnet and the World
Wide Web in sections 5.16-5.18; or the vi editor in Section 6.

If you want in-depth information on any particular UNIX command or program used on the
system, use the man (manual) command, with the command or program name as the argument.
For example, enter

sparkl.ecf% man |s
to get information on thelscommand. Astheinformationisdisplayed, you will see—More—written
at the bottom of the screen. At this point, you can press the space bar to display the next screen, or
press g to quit.

12 Logging Out Of The System

When you have finished your session on the computer, you must logout by entering the following
command in the Login Session window:
spark1.ecf% logout
If you forget to do this, someone will be able to get unauthorized access to your programs and
other files after you leave the terminal. They could get you in BIG trouble.
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