Laboratory Exercise 7 (Makefiles and Templates)

Topics: dynamic arrays
makefiles
Template functions
Sorting
SLT vector class and iterators

Goals: Upon successful completion of this lab yieousd be able to:
1. Resize a dynamic array of objects
2. Create a simple makefile and use the make utility
3. Write a C++ program that uses an STL vector.

Related text sections:

Chapter 11
Chapter 19
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Laboratory Exercise 7 Instructions

Part 1.

1.

2.

In your CS 215 directory, create a new subdirectatied Lab7.1.

Divide the header file you submitted for Lab 6 jbeh) into 2 files: worddata.h and
worddata.cpp, in directory Lab7.1.
a. your worddata.h file should contain your WordDdtess description and appropriate
macroguards.
b. your worddata.cpp file should contain an “include’ your worddata.h file and should
contain implementations for all of the friend andmber functions you have created for
the class.

Create a copy of your words.txt test file from &hs Lab7.txt in directory Lab7.1.
Enter the following make commands into a new fd#ex makefile in directory Lab7.1.

| ab7 : application.o worddata.o
g++ -0 |l ab7 application.o worddata. o

application.o : application.cpp sorts.h worddata.h
g++ -c application.cpp

wor ddata. o : worddat a. cpp worddata. h
g++ -c worddata. cpp

cl ean :
rm-f core.* *. o0 | ab7

The dependencies in this makefile indicate thales fire need to compile the executable lab7:
application.o, worddata.o, application.cpp, sortadrddata.h, amd worddata.cpp. The .o files
will be created by the make utility. You have attgareated worddata.h and worddata.cpp. The
missing files are application.cpp and sorts.h.

Enter the following template swap and sorts intew file called sorts.h in directory Lab7.1.

#i f ndef SORT_TMP
#defi ne SORT_TMP

/1 Description : This file contains tenplate inplenentations of 3
/1 sinple sorts (exchange, insertion, and sel ection).

tenpl ate <class T>
void Swap (T & a, T & b)

{
a;

oo -
[T s
~ ol
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t enpl
voi d
{ 11/

t enpl
voi d
{ 11

/1

t enpl

ate <class T>

eSort (T * A size t N
i mpl enet ati on of exchange (bubble) sort for array (A) of N entries
of type T
bool swapped = true;
for (int i = 0; swapped && i < N, i++)
{
swapped = fal se;
for (int j =1; j < Ni; j++)
i{f (Alj-1] > AljT)
Swap (A[j], Alj-1]);
swapped = true;
}
}
ate <class T>
iSort (T * A size_t N
i npl enetation of insertion sort for array (A) of Nentries
of type T
for (int i =1; i <N i++4)
for (int j =1i; j >0 & Aj] > Aj-1]; j--)
Swap (A[j]., Alj-1]);
ate <class T>

void sSort (T * A, size_ t N)
{ // inplenmetation of selection sort for array (A) of N entries
/1 of type T
for (int i =0; i <N 1i++4)
{ | |
int p=i;
for (int j =i+1; j <N, j++)
it (Alp] > Alj])
P =13
Swap (A[i], ALP]);
}
}
#endi f

7. Create an application program (called applicatiom)¢hat

a.

b.

c.
d.

Uses a dynamic array of WordData entries. Thedilsize of the array should be 20
entries.

Reads words from the file Lab7.txt into the arr&y\MordData entries using your
overloaded input (>>) operator.

If the array size has been exceeded, increasesizthef the array by 10 entries.

Sorts the entries in your array into ascendingoudeng the eSort or sSort function
found in sorts.h.

Prints a list of the sorted entries using your maated output (<<) function. The listing
should be preceded by a heading line which idestifie columns and followed by a line
of 2 blank lines.

Sorts the entries in your array into descendingiouging the iSort function found in
sorts.h.
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g. Prints a list of the sorted entries using your masted output (<<) function. The listing
should be preceded by a heading line which idestifie columns and followed by 2
blank lines.

h. Resorts the entries in your array into ascendindgtousing the ssort function found in
sorts.h.

i.  Prints a list of the sorted entries using your tmated output (<<) function. The listing
should be preceded by a heading line which idestifne columns and followed by 2
blank lines.

8. Using the make ultility, try to compile your progra¥ou should simply entemake” at the
Linux prompt.

9. Your program probably did not compile. If you cangf parse the error messages, you will see
the statement” no match for operator >"; the clasnissing a greater-than (>) operator. Add a
greater-than operator prototype to the WordDatssatgescription in worddata.h and the
implementation of the operator to your worddata fgp

a. The prototype should be similar to the prototypetfie == operator.

b. The implementation should use the strcmp functiocompare the words in the implicity
and explicitly passed objects. If the word in *tkisgctly follows the other word, the
operator should return true; otherwise it shoutdrrefalse.

10. Use make to compile your files and create the exadbel “lab7”.
11. Execute the program. You should see 2 lists of wiatd elements, the first sorted in ascending
order, the second in descending order.

12. Create a copy of your manywords.txt test file friaim 6 as Lab7.txt in directory Lab7.1.
13. Execute the program. Again, you should see 2dftgord data elements, the first sorted in
ascending order, the second in descending ordeseTlsts should be much longer than the lists

from the previous execution.

14. When it is executing correctly, drop a copy of yapplication program into the CS 215 drop box
asyourlastnamel 7.app.

Part 2.
1. Inyour CS 215 directory, create a new subdirectatied Lab7.2.
2. Copy worddata.h, worddata.cpp, and makefile frofn7.a to Lab7.2.

3. Remove all references to sorts.h from you new nilagkef
| ab7 : application.o worddata.o
g++ -0 | ab7 application.o worddata. o

application.o : application.cpp worddata.h
g++ -c application. cpp

wor ddat a. o : worddat a. cpp worddat a. h
g++ -c worddata. cpp

cl ean :
rm-f core.* *.0 | ab7
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4. Enter the following program as application.cpp:

/1 Lab 7 Part 2 application program

/1 Author: Dr. Watts

/1 Data: Spring 2009

/1 Description: This programis designed to test the WrdData cl ass when
/1 it is used in a vector. The vector will also be sorted
/1 using the sort in the algorithmlibrary.

#i ncl ude <i ostreanr
#i ncl ude <fstreanr

#i ncl ude <vector>

#i ncl ude <al gorithne
#i ncl ude "worddata. h"

usi ng nanmespace std;

int main (int argc, char * argv [])

/1 Test for existence of file nane argunent
if (argc < 2)
{

cerr << "Usage: " << argv[0] << " <file-nane>\n";
exit (1);
}

/1 Test to see if file was opened

ifstreamins (argv[1]);

if (ins.fail ())

{
cerr << "No file " << argv[1l] << " found\n";
exit (2);

}

vect or <Wor dDat a> wor ds;

Wor dDat a one;

/! Read words fromfile into WrdData objects and push themonto the end
/1 of the vector
while (ins >> one)
wor ds. push_back (one);
ins.close();

/1 Sort the WordData object vector into ascendi ng order
sort (words. begin(), words.end());

/1 Print the vector of Word Data objects using an index
for (int i =0; i < words.size(); i++)
cout << words[i] << endl;
cout << endl << endl;

/1 Sort the WordData object vector into descending order
sort (words.rbegin(), words.rend());

/1 Print the vector of Word Data objects using an iterator
for (vector<WordData>::iterator itr = words. begin();
itr = words.end(); itr++)
cout << *itr << endl;
cout << endl << endl;

return O;
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5. Using the make utility, try to compile your progra¥ou should simply entemake” at the
Linux prompt.

6. Your program probably did not compile. If you cangf parse the error messages, you will see
the statement” no match for operator <”; the clessds a less-than (<) operator for the algorithm
sort function to compile. Add a less-than operatatotype to the WordData class description in
worddata.h and the implementation of the operatgour worddata.cpp file.

a. The prototype should be similar to the prototypetiie == operator.

b. The implementation should use the strcmp functiocompare the words in the implicity
and explicitly passed objects. If the word in *tkisctly follows the other word, the
operator should return true; otherwise it shoutdrrefalse.

7. Try executing your program without designating puit file:
| ab7
The program should produce an error message ahd exi

8. Try executing your program with a non-existent infile:
| ab7 words. t xt
The program should produce an error message ahd exi

9. Copy the words.txt and manywords.txt test filesrfiab 6 to Lab7.2.

10. Execute the program using words.txt as the inpett fi
| ab7 words. t xt
Again, you should see 2 lists of word data elemehesfirst sorted in ascending order, the second
in descending order.

11. Execute the program using manywords.txt as thetifilpu
| ab7 manywor ds. t xt
The lists produced by this execution of lab7 shdigdnuch longer than the lists from the
previous execution.

12. When the program is executing correctly, drop ayaapyour worddata header and
implementation files into the CS 215 drop boyarlasthamel 7.h andyourlastnamel 7.cpp
respectively.
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