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In mary casesa programs inputis line-based.Thatis, every inputline has
the sameformat. We presentwo programmingpatternsto dealwith line-based
input.

1 Examplesof Line-Based I nput

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

2 ProcessLine-Based Input on a Per Line Basis

If theinputis line-basedusuallythe programconsistof processingachline and
optionally printing outputperline.

Supposeve wish to determineghe nameof the oldestpersongivenline-based
inputof nameandage.As eachline is read,we compareheageof theoldestper
sonseensofarwith theagespecifiedon theline, updatingthe ageandassociated
nameif theline’s ageis larger.

Considerwriting a programto countthe numberof characterandlinesin a
file. We canreadtheentireline (nottheline’sfields),incrementinghe numberof
linesseensofarandaugmentinghe charactecountby the numberof characters
onthatline.
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3 Two Patternsfor Writing Line-Based C++ Code

| currentlycanconceve of two large classe®f line-basednput:
e breakingtheline into fieldsand
e readinganentireline asastring.

To decidewhich patternto use,askif theline’s formatcanbe specifiedashaving
severaldifferentfields. Seethe examplesbelown for moreexplanation.

3.1 TreatingtheLineasa Set of Fields

Considerour exampleof computingthe nameof the oldestpersongivenal ist of
lineseachhaving anameandanage.
Hereis anexampleprogram:

#i ncl ude <i ostreane
#i ncl ude <string>
#i nclude <stdlib. h> /'l has EXI T_SUCCESS

int main() {
string inputName, nanmeCO A dest;
i nt i nput Age;
int ageO™d dest = -1; /1 signals no val ue yet

/1 each input line |ooks |ike:

Il <nane> <age>

while (cin >> inputName >> input Age) {
if (inputAge > ageOrd dest) {

name A dest = i nput Naneg;
ageOf A dest = i nput Age;
}
}
/1 No nmore input when we reach here.
cout << "The ol dest person " << naneOfd dest << " is " <<

ageOX A dest << " years old.\n";

return EX T_SUCCESS;



Theimportantpartof the programis the while loop. Sinceeachline hastwo
fields, the input in the loop’s conditionalwill have two variables,one for each
field. In the body, we procesgheline. The codeaftertheloop is executedonly
afterall of theinput hasbeenread?

Herearerulesfor this pattern:

e Useawhile loop.

e Theloop’s conditionalshouldbe aninput statemenwith asmary variables
asfieldsontheline.

e Theloop’sbodyshouldcontaincodeto processheline’sfields.

e Thecodejustaftertheloopis executedafterreadingall theinput.

3.2 TreatingalineasaSingle String

For this pattern,we do not breakthe line into fields. For example,the program
countingthe numberof characterandlinesin afile neednot breaktheline into

fields.
Hereis anexampleprogram:

#i ncl ude <i ostreanr

#i ncl ude <string>
#i nclude <stdlib. h> /'l has EXI T_SUCCESS

int main() {
i nt nunber O Characters = 0O;
i nt nunmber O Li nes = 0;
string currentlLine;

/'l Read entire line as a string.
while (getline(cin, currentLine)) {
++nunber O Li nes;
nunber Of Characters += (currentLine.length() + 1 /* newine char-
acter */);

}

/1 No nore input when we reach here.

1Theotherreasorfor exiting theloopis thattheinputdid not have the desiredformat. We will
omit discussinghis here.



cout << "The nunber of lines is " << nunmber X Lines << ".\n";
cout << "The nunber of characters is " << nunber Of Character -
S << ll.\nll;

return EXI T_SUCCESS;
}

Theimportantpart of the programis the while loop. Eachline is readusing
thegetline()function. In thebody, we procesgheline. The codeaftertheloopis
executedonly afterall of theinputhasbeenread.

Herearetherulesfor this pattern:

e Useawhile loop.
e Theloop’s conditionalshouldbe a getline()function.
e Theloop’sbodyshouldcontaincodeto procesghatline.

e Thecodejustaftertheloopis executedafterreadingall theinput.



