Computer Science 381
Programming Unix in C
The College of Saint Rose

Fall 2013

Lab 3: Input/Output in C
Due: 11:59 PM, Thursday, September 19, 2013

In this week’s lab, you will work through some examples fai®n how C handles input and
output, including to and from files.

Before you start, create a directory on a Unix or Mac systenotain your work for this lab.

You may do your work on any C-capable Unix-like system (such kb Mac or mogul).

Readingsfrom K&R

Skim through Chapters 2 and 3 of K&R. Most of what is there is igba@hto or at least very similar
to what you likely know well from other programming languag®u know. Much of what we will
look at this week is in Chapter 7, though that chapter assumesigve seen some of the material
in Chapters 4-6. Even so, it is useful to be able to use highatinput and output right away, so
we will consider much of the content of that chapter this wagkvell.

Command-line Parameters

You have likely seen Java applications that take commaredparameters (tH&t ri ng ar gs[ |
parameter to themi n method of a class). A C program that wishes to make use of comtma
line parameters must declare two parameters torthen function, traditionally namedr gc and
argv.

The parametear gc to themai n function is a count of how many command-line strings are
included inar gv, which is an array of strings.

See Example:
/ home/ cs381/ exanpl es/ printargs

Note:ar gv[ 0] is not the first parameter, it is the program name itself, argdrray entry for the
program name is included in the valueaosfgc.

Even when we enter numbers for command-line parameteryp@rating system will provide
them to your program as strings. So we need to be able to daiviegs to a numeric equivalent.

See Example:
/ honme/ cs381/ exanpl es/ r epeat

This is done with the overly complicatexd r t ol function, which we use, then check error con-
ditions. There’s a lot here we have not yet seen.
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e The manpagefatrt ol tellsuswe needtoinclude two additional header fagégjl i b. h
andl i mts. h.

e It also tells us about the parametersta t ol , which are the string which we would like to
convert to a number, a pointer into the string at the poinbbeywvhich we matched a number
(which we don’t care about, so we pas$\dLL), and the base to use for the conversion. We
also see that the number is the return value.

e Error checking forst rt ol is messy — we need to check the variabla no, defined in
errno. h, to see if an error condition was encountered. Ifesor no will be a non-zero
value and we print an error message and exit.

e We usef pri nt f instead ofpri nt f when printing the error message. This is because we
want to give this output special significance. Rather thanlisgnit to thestandard output,
which is whatpr i nt f would do, we send it t@tandard error, by usingf pri ntf and
specifyingst der r as the first parameter. Java supports the same ide@yisdeem err
instead ofSyst em out .

e Otherthan that, it works just liker i nt f . We give it a format string. In this case, itincludes
one specifier, &, which means to expect an additional parameter which isiactex string
(well, really a pointer to aul | -terminated array ot har ). Here, the string isar gv[ 0] ,
the first command-line parameter, which is always the nantleeoprogram. This labels the
error message with the program name.

¢ Once we have detected the error, we don’t want to continua/esoall theexi t function
with an error code of 1 to terminate execution. We could atsothe calk et urn 1;.

e Note that the error check here has té#®’s, so we have two additional parameters to
f printf, both pointers to strings.

< Practice Program:
Write a C program that takes an arbitrary number of commamslgarameters, each of which
should represent an integer value. Print out the sum of theesgrovided. Call your
programar gadder . c (5 points)

Formatted Keyboard I nput

We have seen how to use thet char function to get input from the keyboard or redirected from
a file, one character at a time. But often, we’d like to read trgsuwvords or numbers.

C'’s standard mechanism for this is theanf function.

See Example:
/ hone/ cs381/ exanpl es/ scanf - exanpl e

e scanf is avery strange thing. It will make a bit more sense once yame Imore experience
with thepr i nt f function, but for now we can summarize what we see there asl‘irean
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integer value (represented by 8 in theformat string), and put it into the place pointed at
by the address of, then return the number of values that matched the inputtéltorrect
format.” Similarly for thedoubl e value using & f in the format string.

e Thescanf call forces us to think a bit abopbinters, which are the key to understanding
so much of how C worksscanf 's parameters after the format string are always a list of
pointers to a place in memory where there is room to put theegbeing read in. In this
case, we want thient value to end up in the local variabte so we have to take the address
of the variable with th& operator. Don’t worry, it will make better sense when yourseee
examples.

e Thescanf to read in a string is a special case and does not requir& tdperator. This is
because the name of a C string already is a pointer to the linstest in the array. Again,
much more on this when we study C pointers in more detail.

e Next, we check to make sure that the inpustanf did, in fact, represent annt value. If
not, we print an error message and exit. Otherwise, we caatin

<4 Practice Program:
Write a program nput adder . c that takes its input from the keyboard rather than ffom
the command line. Your program should read in integer vatuesby one, accumulating|a
sum as you go, until you encounter an invalid (non-integethe end of the input (someone
typesCt r | - d). At that point, print out the sum and exit. (5 points)

Filel/O

Read Section 7.5 of K&R to learn about reading from and writm{les in C.

<4 Practice Program:
Write a programever ynt h. ¢ that takes 3 command-line parameters: the names of two
files and a number we’ll calk. The program should take read a series of integers from the
first file, and write every:'” number to the second file. (10 points)

Note: for this program, you can decide when to stop procgsaput numbers when anscanf
call returns a value other than 1, indicating that it coultifiral another number.

Programming Assignment

Note: the programming assignment portion will be due as part of the next lab submission,
but you are strongly encouraged to get as much of it done thisweek as possible.

There is collection of graph data files that represent varoghway systems at t p: / / cour ses.
teresco. org/ chm graphs. ht M . Each of the “.gra” files is in the format described under
“Graph Data” atht t p: / / cour ses. t eresco. org/ chm .

Write a programext r emes. c that reads the “waypoints” portion of a graph file whose filmea
is specified as a command-line parameter and find the easistnwesternmost, northernmost,

3



CSC 381 Programming Unix in C Fall 2013

and southernmost waypoints in the file. For each, print caitntaypoint label and its latitude and
longitude.

Notes:

e You can safely ignore the “road segments” portion of the triei for this assignment.
e You can safely assume that no waypoint label is longer th&characters.

e By including the\ n in yourf scanf format string, you can automatically move the input
to the next line.

e You can copy one C string to another using $tie cpy function, defined irst ri ng. h. If
you have strings declared as

char str1[ 256];
char str2[ 256];

the following would copy the contents et r 1 tost r 2:
strcpy(str2, strl);
¢ Valid values for latitudes range from -90 (southernmosgQdnorthernmost) and for longi-

tudes range from -180 (westernmost) to 180 (easternmost).

e If you were doing this in an object-oriented language likealar C++, you might create
an object to represent each waypoint and provide methodsrtgpare them, print them,
etc.. But here, you can just use three variables, a string (arrajaf ) and two doubles to
represent the current waypoint you are considering, amd sgts of strings and two doubles
to keep track of each “most extreme” in some direction waypgou've encountered so far.

This program is worth 30 points, broken down as shown at tkdeoéthis document.

Executables for reference solutions to all programs anéadla on mogul inf home/ ¢cs381/ | abs/ i o.

Submission

Please submit all required files as email attachmentsr éscoj @strose.edu by 11:59 PM, Thurs-
day, September 19, 2013. Be sure to check that you have usedrtieet file names and that your
submission matches all of the submission guidelines listethe course home page.

Grading
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Grading Breakdown

|

Practice programr gadder . ¢ correctness | 5 points
Practice programnput adder . ¢ correctness 5 points
Practice prograrever ynt h. ¢ correctness | 10 points
ext renes. c correctness 20 points
ext remes. c design 3 point
ext r emes. ¢ documentation 3 points
extremnes. c style 3 point
ext renes. c efficiency 1 point
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