Line-based
file processing

reading: 6.3

self-check: #7-11
exercises: #1-4, 8-11
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Hours question

* Given a file hours. txt with the following contents:

L F3akama b e bl 6 s
R N T A s
ro9vstaf s eS8 g B Tih

» Consider the task of computing hours worked by each person:

Kim (ID#123) worked 31.4 hours (7.85 hours/day)
Brad (ID#456) worked 36.8 hours (7.36 hours/day)
Stet (T899 Y workedw39vb v hours (1.9 hours/day)

» Let's try to solve this problem token-by-token ...
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Hours answer (flawed)

// This solution does not work!

e ooy aPale
S et N T EA U pe e WAL e oAy i // for Scanner
public class HoursWorked {
public static void main(String[] args)
throws FileNotFoundException ({
Scanner input = new Scanner (new File ("hours.txt"));
N e eI e D e R
// process one person
gy AN o WA MR o AL it ok b @Al b a o A A
SR A Yo Rt e e R SR B SR ST A

double totalHours = 0.0;
int days = 0;
while (input.hasNextDouble()) {
totalHours += input.nextDouble()
days++;
}
P SR AN U A oA Y £ A G2 e Y S o ool B el S g e
L) e o) @ = fo it ooy urs ik sl o 46 Bl owit. it ol ) b aro il et
Coobal oy s wrdaysytehayrrer d sy,

}
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L —
Flawed output

Susan (ID#123) worked 487.4 hours (97.48 hours/day)

o e e e R S S e e T

e R e e e e e e R e e )
Vg o W e A S AR G e e e o S L SO Y SR Y e e e SR B
at java.util.Scanner.next (Scanner.java:1461)
at java.util.Scanner.nextInt (Scanner.java:2091)
at HoursWorked.main (HoursBad.java:9)

» The inner while loop is grabbing the next person's ID.

» We want to process the tokens, but we also care about the line
breaks (they mark the end of a person's data).

* A better solution is a hybrid approach:

» First, break the overall input into lines.
» Then break each line into tokens.
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Line-based Scanner methods

Method Description
nextline) returns the next entire line of input

hasNextLine () | returns true if there are any more lines of input
to read (always true for console input)

* nextLine consumes from the input cursor to the next \n .

Scanner input = new Scanner (new File ("file name")) ;
while (input.hasNextLine()) {

String line = input.nextLine();

process this line;
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g
Consuming lines of input
v 3.14 John Smith "Hello world"

s 39

e The Scanner reads the lines as follows:
e o e e e e T

AN

e String line = I1nput.nextlLine():;
23\t3.14 John Smith\t"Hello world"\n\t\t45.2 19\n

A

e String line2 = input.nextLine();
23N A John SmithNETHe lilo worltd i \n\ENE4AD . 2 19\n

A

e Each \n character is consumed but not returned.
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Scanners on Strings

* A Scanner can tokenize the contents of a String:

Scanner hame = new Scanner (String) ;

 Example:
SEring tesp —a S v hcl 1o CL e
Scanner scan = new Scanner (text);
LE e e
System.out.println (num) ; // 15
double num?2 = scan.nextDouble () ;
System.out.println (num?2) ; 32
String word = scan.next();

System.out.println (word) ; // hello
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Tokenizing lines of a file

Input file input. txt: Output to console:
The quick brown fox jumps over Line has 6 words
the lazy dog. Line has 3 words

// Counts the words on each line of a file

SYebs anuavs M Me iR (e YRl RN S A S A R LR e S
while (input.hasNextLine()) {
String line = input.nextLine();

Scanner lineScan = new Scanner (line);

// process the contents of this line
N R ot DA AR
while (lineScan.hasNext()) {
String word = lineScan.next();
G R s e

}

RN R P Ll e B EAR el D A Y e e R I B AR A et Y B T
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Hours question

* Fix the Hours program to read the input file properly:

L F3akama b e bl 6 s
R N T A s
ro9vstaf s eS8 g B Tih

» Recall, it should produce the following output:

Kim (ID#123) worked 31.4 hours (7.85 hours/day)
Brad (ID#456) worked 36.8 hours (7.36 hours/day)
Stet (T899 Y workedw39vb v hours (1.9 hours/day)
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Hours answer, corrected

// Processes an employee input file and outputs each employee's hours.
import java.io.*; // for File
Do FeE ST

public class Hours {

Ve N AT VAR oy s s 1Y M s Y BV B4 D I AN RO A AT R A B SR s A R T A eV e Sy TR YA SR B T Sl ) MR AU
Scanner input = new Scanner (new File ("hours.txt"));
while (input.hasNextLine()) {

String line = input.nextLine();
Scanner lineScan = new Scanner (line);
S s e A B i s e R
String name = lineScan.next(); // e.g. "Brad"
double sum = 0.0;
int count = 0;
while (lineScan.hasNextDouble()) {
Sl e np R e e e e el e sl e e
GO

}

double average = sum / count;
Sy stemyonbiprintlntname s D e e o r ke diii
Sublyan i e aVe it e Vo s R v S hats Vor i i e i el o b B A AT

i}
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Hours v2 question

* Modify the Hours program to search for a person by ID:

 Example:
Enter an Th: 456
Brad worked 3658 hours (1,836 hoursiday)

 Example:
Enter an ID: 293

ID #293 not found
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Hours vZ2 answer 1

// This program searches an input file of employees' hours worked
// for a particular employee and outputs that employee's hours data.

import java.io.*; // for File
import java.util.*; // for Scanner

public class HoursWorked {
T A R ey B o B 3 N R o b o AR 2 O P e P o AT R e B SN R D ST 8 0 3 TR S T s D Lo

Scanner console = new Scanner (System.in);

Sy temronbepriat et Ent ey an ety

S R B B S B L s SRR B S // e.g. 456
N o s A e B o o DD e e B Y s T S P YT N W2 T s

SEFIhgTinae SR RdPeara o trpu s rasar o T a )

i gl e U= A B =% 0 Yo ol 1 O Vs 2 O 1 |
processLine(line);

} else {

] AN Y S AT S U RAR O S0 A D AISAA KA A AL A AR, AR A A i A R e s I S Y 6 Yo A ST Ry A

"
SR a2
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Hours v2 answer 2

// Locates and returns the line of data about a particular person.
pilalacrabarressbringrbindBersamtranner rnpibr sy b ea re ey
R o R b b SR R M s e N I R

String line = input.nextLine();
Scanner lineScan = new Scanner (line);
Intidesr i neSoansnet Ity // e.g. 456
if (id == searchId) {
return line; // we found them!
}
}
S ol =5 5 s DA // not found, so return an empty line

}

// Totals the hours worked by the person and outputs their info.
public static void processLine(String line) {

Scanner lineScan = new Scanner (line);
int id = lineScan.nextInt(); // e.g. 456
String name = lineScan.next(); // e.g. "Brad"

double hours = 0.0;
int days = 0;

while (lineScan.hasNextDouble()) {
hours += lineScan.nextDouble () ;
days++;

}

System.out.println (name + " worked " + hours + " hours ("
A (4 T b Bt 200 MY Lo TV A A SN 00 0 it 278 @ L ) RO
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Building Java Programs

Chapter 6
Lecture 6-3: Searching Files

reading: 6.3, 6.5
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Recall: Line-based methods

Method Description
nextline) returns the next entire line of input

hasNextLine () | returns true if there are any more lines of input
to read (always true for console input)

* nextLine consumes from the input cursor to the next \n .

Scanner input = new Scanner (new File ("file name"));
while (input.hasNextLine()) {

String line = input.nextLine();

process this line;

— 15
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Recall: Tokenizing lines

e A String scanner can tokenize each line of a file.

Scanner input = new Scanner (new File ("file name")) ;
while (input.hasNextLine()) {
SErmeE v e T e s e

Scanner lineScan = new Scanner (line);

process the contents of this line...;

S 16
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Hours v2 question

* Modify the Hours program to search for a person by ID:

 Example:
Enter an Th: 456
Brad worked 3658 hours (1,836 hoursiday)

 Example:
Enter an ID: 293

ID #293 not found

17
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Hours vZ2 answer 1

// This program searches an input file of employees' hours worked
// for a particular employee and outputs that employee's hours data.

import java.io.*; // for File
import java.util.*; // for Scanner

public class HoursWorked {
T A R ey B o B 3 N R o b o AR 2 O P e P o AT R e B SN R D ST 8 0 3 TR S T s D Lo

Scanner console = new Scanner (System.in);

Sy temronbepriat et Ent ey an ety

S R B B S B L s SRR B S // e.g. 456
N o s A e B o o DD e e B Y s T S P YT N W2 T s

SEFIhgTinae SR RdPeara o trpu s rasar o T a )

i gl e U= A B =% 0 Yo ol 1 O Vs 2 O 1 |
processLine(line);

} else {

] AN Y S AT S U RAR O S0 A D AISAA KA A AL A AR, AR A A i A R e s I S Y 6 Yo A ST Ry A

"
£ 4 18
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Hours v2 answer 2

// Locates and returns the line of data about a particular person.
pilalacrabarressbringrbindBersamtranner rnpibr sy b ea re ey
R o R b b SR R M s e N I R

String line = input.nextLine();
Scanner lineScan = new Scanner (line);
Intidesr i neSoansnet Ity // e.g. 456
if (id == searchId) {
return line; // we found them!
}
}
S ol =5 5 s DA // not found, so return an empty line

}

// Totals the hours worked by the person and outputs their info.
public static void processLine(String line) {

Scanner lineScan = new Scanner (line);
int id = lineScan.nextInt(); // e.g. 456
String name = lineScan.next(); // e.g. "Brad"

double hours = 0.0;
int days = 0;

while (lineScan.hasNextDouble()) {
hours += lineScan.nextDouble () ;
days++;

}

System.out.println (name + " worked " + hours + " hours ("
A (4 T b Bt 200 MY Lo TV A A SN 00 0 it 278 @ L ) RO

~ " Copyright 2008 by Pearson Education
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IMDb movies problem

e Consider the following Internet Movie Database (IMDDb) data:

1 9.1 196376 The Shawshank Redemption (1994)
e e P A A S b o W e M e B e o R o W e P e S e sy
S e S P G S ol N el i B R O R

* Write a program that displays any movies containing a phrase:
Search word? part

Rank Votes RabpngvPannle

2 R S R e e e e R
40 A R n s The Departed (2006)

95 20401 8.2 The Apartment (1960)

o SHAES RO el SharEaeiswahiats)

e ec e

» Is this a token or line-based problem?

e 20
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"Chaining”

* main should be a concise summary of your program.

o It is bad if each method calls the next without ever returning
(we call this chaining):

T

\

methodA

\

methodB =

methodC ey

methodD

* A better structure has main make most of the calls.
» Methods must return values to main to be passed on later.

main

=

methodA

N\

methodB

methodD

Copyright 2008 by Pearson Education
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Bad IMDb "chained" code 1

// Displays IMDB's Top 250 movies that match a search string.
import java.io.*; // for File
) BT D AP P T S L // for Scanner

U R e S SO A
public static void main(String[] args) throws FileNotFoundException ({
getWord() ;
}

// Asks the user for their search word and returns it.
public static void getWord() throws FileNotFoundException ({
System.out.print ("Search word: ");
Scanner console = new Scanner (System.in);
String searchWord = console.next () ;
searchWord = searchWord.toLowerCase () ;
S VRS hi <1 (ks e e A o Bt % G R 1 4 R

Scanner input = new Scanner (new File("imdb.txt"));
search (input, searchWord) ;

~ " Copyright 2008 by Pearson Education
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Bad IMDb "chained" code 2

// Breaks apart each line, looking for lines that match the search word.
public static String search(Scanner input, String searchWord) {

int matches = 0;
while (input.hasNextLine()) {
SEriRngrTiner s R R ReR e )
String lineLC = line.toLowerCase(); // case-insensitive match
if (linelC.indexOf (searchWord) >= 0) {
matches++;
e D P A O s R AN S A S AN SR Y 4 T T WA S R At A TR Ay
display (line) ;
}
}
SyratansouirprinElrrimatehesaprtim A aaatiyng

}

// Displays the line in the proper format on the screen.
public static void display(String line) {

Scanner lineScan = new Scanner (line);
int rank = lineScan.nextInt () ;
double rating = lineScan.nextDouble() ;
int votes = lineScan.nextInt () ;
ST i 6 10 g ol by o I < W
while (lineScan.hasNext()) {
i ] = s A G Y Y =Y 0 A 1 < G 0 A R // the rest of the line

}
Sy stemoontrprintinfrani ot vl rbiyofaarprinpipr et ngrdeaiopiod eyl ey

” )

¥

23
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Better IMDb answer 1

// Displays IMDB's Top 250 movies that match a search string.
411 © O HRR AR Do Y o A O R // for File
import java.util.*; // for Scanner

U R e S SO A
public static void main(String[] args) throws FileNotFoundException {
String searchWord = getWord() ;
NN A e B b e Y S LSS G S SRV T S B T SR s
String line = search(input, searchWord) ;

B s G4 Wty o SO W= Y o o v S B B
System.out.println ("Rank\tVotes\tRating\tTitle") ;
while (line.length() > 0) {
display (line) ;
line = search(input, searchWord) ;

}

Syshenvoutyprintinimatchesmkatvymabohasmation.

}

// Asks the user for their search word and returns it.
plbEiersEaricrsStringrgetWerd )
SysbenrranbaprranaitSeareitawcard il
Scanner console = new Scanner (System.in);
String searchWord = console.next();
searchWord = searchWord.toLowerCase () ;
System.out.println();
return searchWord;

}
24

- ryE——

~ Copyright 2008 by Pearson Education



Better IMDb answer 2

// Breaks apart each line, looking for lines that match the search word.
public static String search(Scanner input, String searchWord) {
while (input.hasNextLine()) {
LEec e e D caE
String lineLC = line.toLowerCase(); // case-insensitive match
if (linelC.indexOf (searchWord) >= 0) {
N R A S R
}
}

= YU A S B AR // not found

}

// Displays the line in the proper format on the screen.
pubrevstatiervordagdisplaytStringrilamneyyg

Scanner lineScan = new Scanner (line);

int rank = lineScan.nextInt () ;

double rating = lineScan.nextDouble() ;

int votes = lineScan.nextInt();

String title = "";

while (lineScan.hasNext ()) {

title 4= lineScan.next() + " "; // the rest of the line

}
S O B B L B B B S T s e

~ " Copyright 2008 by Pearson Education
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Graphical IMDB problem

e Turn our IMDb code into a graphical program.

» top-left 0.0 tick mark at (0, 20)
ticks 10px tall, 50px apart

first blue bar top/left corner at (0, 70)
bars 50px tall - DrawingPanel =JEES

bars 50px wide per rating point o 0 g g oo e o
bars 100px apart vertically

— 26
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Mixing graphics and text

* When mixing text/graphics, solve the problem in pieces.

Do the text and file I/O first:
» Display any welcome message and initial console input.

» Open the input file and print some file data.
(Perhaps print every line, the first token of each line, etc.)

» Search the input file for the proper line record(s).

Lastly, add the graphical output:
» Draw any fixed graphics that do not depend on the file data.
» Draw the graphics that do depend on the search result.

S
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Graphical IMDb answer 1

// Displays IMDB's Top 250 movies that match a search string.

import java.awt.*; // for Graphics
B (11010 ey oo A e et // for File
TperEavaatdle // for Scanner

public class Movies2 {

public static void main(String[] args) throws FileNotFoundException {
String searchWord = getWord() ;

Scanner input = new Scanner (new File("imdb.txt")):;
String line = search (input, searchWord);
int matches = 0;

if (line.length() > 0) {
System.out.println ("Rank\tVotes\tRating\tTitle");
Graphics g = createWindow () ;
while (line.length() > 0) {
matches++;
display (g, line, matches);
line = search(input, searchWord);

}

System.out.println (matches + " matches.");

}

// Asks the user for their search word and returns it.
Y1850 00 A A A STV v MRV Qe A IR O RAR Y § 25 KA1 YA 546 (4 A

et R B i G S O B L A e

Scanner console = new Scanner (System.in);

String searchWord = console.next ();

searchWord = searchWord.toLowerCase() ;

Sy sStemiontyprrntin )y

return searchWord;

}
28
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Graphical IMDb answer 2

// Breaks apart each line, looking for lines that match the search word.
o ST P AR o L YT B WDAR A RS0 L DA e A S E SR Y SAIADII RIA At MAARAANS B At MY Pl Vo Al B O N B A

while (input.hasNextLine()) {
String line = input.nextlLine();
String lineLC = line.toLowerCase () ; // case-insensitive match

if (linelC.indexOf (searchWord) >= 0) {
o T P A B A RA A 4 P
}
}

AN D N A A // not found

}

// Displays the line in the proper format on the screen.
public static void display (Graphics g, String line, int matches) {
Scanner lineScan = new Scanner (line);
int rank = lineScan.nextInt () ;
RO R Y S A ST I NS ST A G W A TR SO S L
int votes = lineScan.nextInt ()
StrlngaEaE e et
AR P B e B B AR U B s SR N R o S
title += lineScan.next () + " ": // the rest of the line
}
SySstemysouErprratintrank ke en v e g Rt e e ey
drawBar (g, matches, title, rank, rating);

—

29
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Graphical IMDb answer 3

// Creates a drawing panel and draws all fixed graphics.
public static Graphics createWindow () {
DrawingPanel panel = new DrawingPanel (600, 500);
Graphics g = panel.getGraphics();

A 9 5 A (1 1 ey A== A0 ) AR s =g A BB o 7 ) et // draw tick marks
516 By - B M BT 4
g.drawlLine (x, 20, x, 30);
grrdrawsStrimg it e

}

ey

}

// Draws one red bar representing a movie's votes and ranking.
A B T e B U e S o G e e B0 S R S 0 ol sl
int rank, double rating) {
il AR VA=A 6 0 AR o NG R 2AAR1 4 1 hd o ik < A it it A A
SNl (int) (rating * 50);
2 R A TG L B

g.setColor (Color.BLUE) ; // draw the blue bar for that movie
(& PG Rl g 4 o = o s (0 43005 /000 SPA0a oy I
g.setColor (Color.BLACK) ;
grdvawstring ph g rgae gt gap e iy
}

— J 30
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Mixing tokens and lines

e Using nextLine in conjunction with the token-based
methods on the same Scanner can cause bad results.
23 Froded

Joe "Hello world"
A5 19

» You'd think you could read 23 and 3.14 with nextInt and
nextDouble, then read Joe "Hello world" with nextLine .

System.out.println (input.nextInt ()); 1223
System.out.println (input.nextDouble ()) ; // 3.14
e N R IO S DI U B A R A DT S e O PR a0 g S Vs

» But the nextLine call produces no output! Why?

— 37
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Mixing lines and tokens

e Don't read both tokens and lines from the same Scanner:

Ao % v !
Joe e L S G T
R 19

input.nextInt ()
2 EavidNminevitHel oy werladitomabhibdh a2
A

input.nextDouble ()
23\t3.14\nJoe\t"Hello world"\n\t\t45.2
A

input.nextLine ()
R L T O e o L L s S )
A

input.nextLine () //
23\t3.14\nJoe\t"Hello world"\n\t\t45.2
A

_ Copyright 2008 by Pearson Education

// 23
19\n
T30 14
e
// mwon (emptY')
o
"Joe\t\"Hello world\""

19\n

P



//

e
Line-and-token example

Scanner console = new Scanner (System.in);
S e e ol R Al e e el e R ST
int age = console.nextInt();

System.out.print ("Now enter your name: ");
String name = console.nextLine()
Sy obemiopnbiprintiningme ko age vrriiisaagea o il e

Log of execution (user input underlined):

Enter your age: 12
Now enter your name: Sideshow Bob
re b2 vaarenialidy

e Why?
e Overall input: 12\nSideshow Bob
o After nextInt () : 12\nSideshow Bob
A
o After nextLine () : 12\nSideshow BRob
A

i 33
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