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�

new
s

�

com
m

and
line

interface
and

m
enuprocessing

�

inputand
output,aka

I/O

�

S
tringTokenizer

�

files

�

reading:
ch

8,especially
8.2-8.4
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new
s.

�

hom
ew

ork
#6

due
T

hu
M

ay
2

�

finalexam
:

–
T

ue
M

ay
14

9am
-12noon(A

M
class,section002)

–
T

hu
M

ay
16

1pm
-4pm

(P
M

class,section001)
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inputand
output.

�

w
e’ve

draw
n

a
picture

ofinputand
outputm

any
tim

esthis
sem

ester:

input

�

C
P

U
�

output

�

up
to

now
,inputhasbeenfrom

the
keyboard

and
outputhasbeento

the
screen

�

todayw
e

w
ill

readinputfrom
“textfiles”

and
w

rite
outputto

“textfiles”
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files.
�

w
e’ll

talk
abouttw

o
kinds

offiles:

–
textfiles,lik

e
*.ja

va
files,*.htm

lfiles,etc

–
binary

files,lik
e

*.class
files

�

you
can

testthe
file

type
by

entering:

u
n
i
x
$

m
o
r
e
<
f
i
l
e
n
a
m
e
>

�

and
if

yourfile
is

nota
textfile,you’ll

getbackan
errorlik

e
this:

*
*
*
*
*
*
*
*

<
f
i
l
e
n
a
m
e
>
:

N
o
t
a
t
e
x
t

f
i
l
e
*
*
*
*
*
*
*
*
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j
a
v
a
.
i
o

package.
�

typically,thereare
threeprocessing

stepsw
hen

using
files:

1.
open

2.
read,w

rite
orupdate

3.
close

�

w
e’ll

only
talk

aboutreadand
w

rite
in

Java.

�

in
orderto

im
plem

entfile
I/O

in
Java,w

e
needseveralclassesfrom

the
j
a
v
a
.
i
o

p
a
c
k
a
g
e

:

–
F
i
l
e
R
e
a
d
e
r

–
F
i
l
e
W
r
i
t
e
r

–
B
u
f
f
e
r
e
d
R
e
a
d
e
r

–
B
u
f
f
e
r
e
d
W
r
i
t
e
r

–
P
r
i
n
t
W
r
i
t
e
r
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program
sthatw

ork
w

ith
datafiles.

�

the
sim

ple
m

odelfor
program

sthatw
ork

w
ith

datafiles
is

to:

1.
openthe

datafile
for

reading

2.
readthe

contentsofthe
datafile

into
program

variables

3.
closethe

datafile

4.
m

anipulate
the

valuesin
the

program
variables

5.
openthe

datafile
for

w
ritin

g

6.
w

rite
the

m
anipulated

valuesto
the

datafile

7.
closethe

datafile

�

w
e’ll

usethe
Inventory

exam
plein

the
textbook

(listing
8.7)and

expandon
that
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InvItem
class(based

on
listing

8.8
from

the
textbook).

p
u
b
l
i
c
c
l
a
s
s

I
n
v
I
t
e
m
{

p
r
i
v
a
t
e
S
t
r
i
n
g

n
a
m
e
;

p
r
i
v
a
t
e
i
n
t

u
n
i
t
s
;

p
r
i
v
a
t
e
f
l
o
a
t

p
r
i
c
e
;

p
u
b
l
i
c
I
n
v
I
t
e
m
(

S
t
r
i
n
g

i
t
e
m
N
a
m
e
,
i
n
t

n
u
m
U
n
i
t
s
,
f
l
o
a
t

c
o
s
t
)
{

n
a
m
e

=
i
t
e
m
N
a
m
e
;

u
n
i
t
s
=

n
u
m
U
n
i
t
s
;

p
r
i
c
e
=

c
o
s
t
;

}
/
/
e
n
d
o
f

I
n
v
I
t
e
m
c
o
n
s
t
r
u
c
t
o
r

p
u
b
l
i
c
S
t
r
i
n
g

g
e
t
N
a
m
e
(
)

{
r
e
t
u
r
n
(

n
a
m
e
)
;

}
/
/
e
n
d
o
f

g
e
t
N
a
m
e
(
)
m
e
t
h
o
d
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p
u
b
l
i
c
i
n
t

g
e
t
U
n
i
t
s
(
)
{

r
e
t
u
r
n
(

u
n
i
t
s
)
;

}
/
/
e
n
d
o
f

g
e
t
U
n
i
t
s
(
)

m
e
t
h
o
d

p
u
b
l
i
c
f
l
o
a
t

g
e
t
P
r
i
c
e
(
)

{
r
e
t
u
r
n
(

p
r
i
c
e
)
;

}
/
/
e
n
d
o
f

g
e
t
P
r
i
c
e
(
)

m
e
t
h
o
d

p
u
b
l
i
c
v
o
i
d

s
e
t
P
r
i
c
e
(
f
l
o
a
t

n
e
w
_
p
r
i
c
e

)
{

p
r
i
c
e
=

n
e
w
_
p
r
i
c
e
;

}
/
/
e
n
d
o
f

s
e
t
P
r
i
c
e
(
)

m
e
t
h
o
d

}
/
/
e
n
d
o
f

I
n
v
I
t
e
m
c
l
a
s
s
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Inventory
class(basedon

listings
8.7

and
8.9

from
the

textbook).

i
m
p
o
r
t
j
a
v
a
.
u
t
i
l
.
*
;

i
m
p
o
r
t
j
a
v
a
.
i
o
.
*
;

p
u
b
l
i
c
c
l
a
s
s

I
n
v
e
n
t
o
r
y
{

p
u
b
l
i
c
s
t
a
t
i
c

v
o
i
d
m
a
i
n
(

S
t
r
i
n
g
[
]
a
r
g
s

)
{

f
i
n
a
l
i
n
t

M
A
X
=
1
0
0
;

I
n
v
I
t
e
m
[
]

i
t
e
m
s
=
n
e
w

I
n
v
I
t
e
m
[
M
A
X
]
;

S
t
r
i
n
g
T
o
k
e
n
i
z
e
r

t
o
k
e
n
i
z
e
r
;

S
t
r
i
n
g
l
i
n
e
,

n
a
m
e
,
f
i
l
e
n
a
m
e
=
"
i
n
v
e
n
t
o
r
y
.
d
a
t
"
;

i
n
t
u
n
i
t
s
,

c
o
u
n
t
=
0
;

f
l
o
a
t
p
r
i
c
e
;
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/
/
r
e
a
d

d
a
t
a
f
r
o
m
f
i
l
e

i
n
t
o
p
r
o
g
r
a
m

v
a
r
i
a
b
l
e
s

t
r
y
{

F
i
l
e
R
e
a
d
e
r

f
r
=
n
e
w

F
i
l
e
R
e
a
d
e
r
(

f
i
l
e
n
a
m
e
)
;

B
u
f
f
e
r
e
d
R
e
a
d
e
r

i
n
f
i
l
e

=
n
e
w
B
u
f
f
e
r
e
d
R
e
a
d
e
r
(

f
r
)
;

l
i
n
e
=

i
n
f
i
l
e
.
r
e
a
d
L
i
n
e
(
)
;

w
h
i
l
e
(

l
i
n
e
!
=
n
u
l
l

)
{

t
o
k
e
n
i
z
e
r

=
n
e
w
S
t
r
i
n
g
T
o
k
e
n
i
z
e
r
(
l
i
n
e
)
;

n
a
m
e

=
t
o
k
e
n
i
z
e
r
.
n
e
x
t
T
o
k
e
n
(
)
;

t
r
y

{
u
n
i
t
s

=
I
n
t
e
g
e
r
.
p
a
r
s
e
I
n
t
(

t
o
k
e
n
i
z
e
r
.
n
e
x
t
T
o
k
e
n
(
)
)
;

p
r
i
c
e

=
F
l
o
a
t
.
p
a
r
s
e
F
l
o
a
t
(

t
o
k
e
n
i
z
e
r
.
n
e
x
t
T
o
k
e
n
(
)
)
;

i
t
e
m
s
[
c
o
u
n
t
+
+
]

=
n
e
w
I
n
v
I
t
e
m
(

n
a
m
e
,
u
n
i
t
s
,
p
r
i
c
e

)
;

}c
a
t
c
h
(

N
u
m
b
e
r
F
o
r
m
a
t
E
x
c
e
p
t
i
o
n

n
f
x

)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(
"
e
r
r
o
r
i
n

i
n
p
u
t
;
l
i
n
e

i
g
n
o
r
e
d
:
"

+
l
i
n
e
)
;

}l
i
n
e

=
i
n
f
i
l
e
.
r
e
a
d
L
i
n
e
(
)
;

}
/
/
e
n
d

o
f
w
h
i
l
e

i
n
f
i
l
e
.
c
l
o
s
e
(
)
;

c
s
1
0
0
7
-
s
p
r
i
n
g
2
0
0
2
-
s
k
l
a
r
-
l
e
c
t
2
2

1
0



}c
a
t
c
h
(
F
i
l
e
N
o
t
F
o
u
n
d
E
x
c
e
p
t
i
o
n
f
n
f
x

)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(

"
f
i
l
e
n
o
t
f
o
u
n
d
:

"
+
f
i
l
e
n
a
m
e

)
;

}c
a
t
c
h
(
I
O
E
x
c
e
p
t
i
o
n

i
o
x

)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(

i
o
x
)
;

}
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/
/
m
a
n
i
p
u
l
a
t
e

t
h
e
v
a
l
u
e
s

o
f
t
h
e
p
r
o
g
r
a
m

v
a
r
i
a
b
l
e
s
:

/
/
i
n
c
r
e
a
s
e

t
h
e
p
r
i
c
e
s

b
y
1
0
%

f
o
r
(
i
n
t

i
=
0
;
i
<
c
o
u
n
t
;

i
+
+
)
{

i
t
e
m
s
[
i
]
.
s
e
t
P
r
i
c
e
(

i
t
e
m
s
[
i
]
.
g
e
t
P
r
i
c
e
(
)
*
1
.
1
0

)
;

}
/
/
e
n
d

f
o
r
i

/
/
d
i
s
p
l
a
y

t
h
e
v
a
l
u
e
s

o
f
t
h
e
p
r
o
g
r
a
m

v
a
r
i
a
b
l
e
s

o
n
t
h
e
s
c
r
e
e
n

f
o
r
(
i
n
t

i
=
0
;
i
<
c
o
u
n
t
;

i
+
+
)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(

i
t
e
m
s
[
i
]
.
g
e
t
N
a
m
e
(
)

+
"
n
u
m
b
e
r
o
f

i
t
e
m
s
=
"
+

i
t
e
m
s
[
i
]
.
g
e
t
U
n
i
t
s
(
)

+
"
p
r
i
c
e
=
$
"

+
i
t
e
m
s
[
i
]
.
g
e
t
P
r
i
c
e
(
)

)
;

}
/
/
e
n
d

f
o
r
i
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/
/
w
r
i
t
e

d
a
t
a
f
r
o
m
p
r
o
g
r
a
m

v
a
r
i
a
b
l
e
s

i
n
t
o
d
a
t
a

f
i
l
e

t
r
y
{

F
i
l
e
W
r
i
t
e
r

f
w
=
n
e
w

F
i
l
e
W
r
i
t
e
r
(

f
i
l
e
n
a
m
e
)
;

P
r
i
n
t
W
r
i
t
e
r

o
u
t
f
i
l
e

=
n
e
w

P
r
i
n
t
W
r
i
t
e
r
(

n
e
w
B
u
f
f
e
r
e
d
W
r
i
t
e
r
(

f
w
)
)
;

f
o
r
(

i
n
t
i
=
0
;
i
<
c
o
u
n
t
;

i
+
+
)
{

o
u
t
f
i
l
e
.
p
r
i
n
t
l
n
(

i
t
e
m
s
[
i
]
.
g
e
t
N
a
m
e
(
)

+
"
"

+
i
t
e
m
s
[
i
]
.
g
e
t
U
n
i
t
s
(
)

+
"
"

+
i
t
e
m
s
[
i
]
.
g
e
t
P
r
i
c
e
(
)

)
;

}
/
/
e
n
d

f
o
r
i

o
u
t
f
i
l
e
.
c
l
o
s
e
(
)
;

}c
a
t
c
h
(
F
i
l
e
N
o
t
F
o
u
n
d
E
x
c
e
p
t
i
o
n
f
n
f
x

)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(

"
f
i
l
e
n
o
t
f
o
u
n
d
:

"
+
f
i
l
e
n
a
m
e

)
;

}c
a
t
c
h
(
I
O
E
x
c
e
p
t
i
o
n

i
o
x

)
{

S
y
s
t
e
m
.
o
u
t
.
p
r
i
n
t
l
n
(

i
o
x
)
;

}
}
/
/
e
n
d
o
f

m
a
i
n
(
)
m
e
t
h
o
d

}
/
/
e
n
d
o
f

I
n
v
e
n
t
o
r
y
c
l
a
s
s
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S
tringTokenizer

�

usedto
break

up
a

string
into

“tokens”,i.e.com
ponents

�

eachtoken
is

separatedby
a

“delim
iter”

�

default
delim

iter
is

w
hitespace

�

butyou
can

setanother
value

for
delim

iter

�

prim
ary

m
ethodused:

p
u
b
l
i
c
S
t
r
i
n
g

n
e
x
t
T
o
k
e
n
(
)
;
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exam
plerun:

�

datafile
(inventory.dat)=

W
i
d
g
e
t
1
4
3
.
3
5

S
p
o
k
e
1
3
2
0
.
3
2

W
r
a
p
5
8
1
.
9
2

T
h
i
n
g
2
8
4
.
1
7

�

firsttim
e

throughthe
w

hile
loop

in
the

m
ain()m

ethodofInventory:

line
=
"
W
i
d
g
e
t

1
4
3
.
3
5
"

nam
e=

"
W
i
d
g
e
t
"

unit

�

I
n
t
e
g
e
r
.
p
a
r
s
e
I
n
t
(

"
1
4
"
)

=
1
4

price

�

F
l
o
a
t
.
p
a
r
s
e
F
l
o
a
t
(

"
3
.
3
5
"
)
=
3
.
3
5
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com
m

and-line
interface

and
m

enuprocessing.
�

w
e

can
draw

a
flow

chartto
handletypicaldatabaseprocessing

operations.

�

theseare:

–
add

data

–
editdata

–
rem

ove
data

–
printdata

�

typically,a
program

begins
by

readingthe
datafrom

a
datafile

–
for

yourhom
ew

ork,this
w

ill
be

a
textdatafile

–
into

variables
inside

the
program

(e.g.,V
e
c
t
o
r

orarray).

�

then
the

program
w

ill
m

anipulate
the

datain
the

V
e
c
t
o
r

(s)/array(s),untilthe
useris

readyto
quit

�

finally,the
program

w
ill

w
rite

the
m

anipulated
databackto

the
datafile
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m
enuprocessingflow

chart.
�

here’s
anotherflow

chart:

edit
add

print
quit

rem
ove

get user’s input

display m
enu

read data file

ask for data
w

rite data file

exit program
read user’s data

ask for key

find key

rem
ove data
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