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In many cases,a program’s input is line-based.That is, every input line has
the sameformat. We presenttwo programmingpatternsto dealwith line-based
input.

1 Examples of Line-Based Input

I defineline-basedinputasinput thatconsistsof lineseachhaving similar format.
For example,afile mayconsistof lineseachcontaininganameandage.Another
input may consistof lines of text. Another input may have lines with a name,
beginninghours,andendinghours.

2 Process Line-Based Input on a Per Line Basis

If theinput is line-based,usuallytheprogramconsistsof processingeachline and
optionallyprintingoutputperline.

Supposewewish to determinethenameof theoldestpersongivenline-based
inputof nameandage.As eachline is read,wecomparetheageof theoldestper-
sonseensofarwith theagespecifiedon theline, updatingtheageandassociated
nameif theline’sageis larger.

Considerwriting a programto countthe numberof charactersandlines in a
file. Wecanreadtheentireline (not theline’sfields),incrementingthenumberof
linesseensofar andaugmentingthecharactercountby thenumberof characters
on thatline.
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3 Two Patterns for Writing Line-Based C++ Code

I currentlycanconceiveof two largeclassesof line-basedinput:

� breakingtheline into fieldsand

� readinganentireline asastring.

To decidewhich patternto use,askif theline’s formatcanbespecifiedashaving
severaldifferentfields.Seetheexamplesbelow for moreexplanation.

3.1 Treating the Line as a Set of Fields

Considerour exampleof computingthenameof theoldestpersongivena list of
lineseachhaving a nameandanage.

Hereis anexampleprogram:

#include <iostream>
#include <string>
#include <stdlib.h> // has EXIT_SUCCESS

int main() {
string inputName, nameOfOldest;
int inputAge;
int ageOfOldest = -1; // signals no value yet

// each input line looks like:
// <name> <age>
while (cin >> inputName >> inputAge) {
if (inputAge > ageOfOldest) {
nameOfOldest = inputName;
ageOfOldest = inputAge;

}
}
// No more input when we reach here.
cout << "The oldest person " << nameOfOldest << " is " <<
ageOfOldest << " years old.\n";

return EXIT_SUCCESS;
}
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Theimportantpartof theprogramis thewhile loop. Sinceeachline hastwo
fields, the input in the loop’s conditionalwill have two variables,one for each
field. In thebody, we processthe line. Thecodeafter the loop is executedonly
afterall of theinput hasbeenread.1

Herearerulesfor this pattern:

� Usea while loop.

� Theloop’sconditionalshouldbeaninput statementwith asmany variables
asfieldson theline.

� Theloop’sbodyshouldcontaincodeto processtheline’sfields.

� Thecodejust aftertheloop is executedafterreadingall theinput.

3.2 Treating a Line as a Single String

For this pattern,we do not breakthe line into fields. For example,the program
countingthenumberof charactersandlines in a file neednot breakthe line into
fields.

Hereis anexampleprogram:

#include <iostream>
#include <string>
#include <stdlib.h> // has EXIT_SUCCESS

int main() {
int numberOfCharacters = 0;
int numberOfLines = 0;
string currentLine;

// Read entire line as a string.
while (getline(cin, currentLine)) {
++numberOfLines;
numberOfCharacters += (currentLine.length() + 1 /* newline char-

acter */);
}
// No more input when we reach here.

1Theotherreasonfor exiting theloop is thattheinputdid nothavethedesiredformat.Wewill
omit discussingthishere.
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cout << "The number of lines is " << numberOfLines << ".\n";
cout << "The number of characters is " << numberOfCharacter-

s << ".\n";

return EXIT_SUCCESS;
}

The importantpartof theprogramis thewhile loop. Eachline is readusing
thegetline()function. In thebody, we processtheline. Thecodeaftertheloop is
executedonly afterall of theinput hasbeenread.

Herearetherulesfor this pattern:

� Usea while loop.

� Theloop’sconditionalshouldbeagetline()function.

� Theloop’sbodyshouldcontaincodeto processthatline.

� Thecodejust aftertheloop is executedafterreadingall theinput.
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