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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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softw
are

engineering.
�

reading:
ch

3.9,ch
10

�

the
so

ftw
a

re
life

cycle:

developm
ent

use
m

aintenance
retirem

ent
re

le
a

se

�

thereare
severalp

ro
ce

ss
m

o
d

e
ls:

–
bu

ild
-an

d
-fix

m
o

d
e

l

–
w

a
te

rfall
m

o
d

e
l

–
ite

ra
tive

m
o

d
el

–
evo

lutio
n

a
ry

m
o

d
e

l
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build-and-fix
m

odel.
�

the
oldestm

odel

�

probably
w

hatyou’ve
beendoing

w
hen

you
w

rite
yourhom

ew
ork...

w
rite program

m
odify program

re
le

a
se
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w
aterfallm

odel.
�

developed
assoftw

are
evolved

into
large

projects,involving
m

any
lines

ofcode,m
any

files
and

m
any

program
m

ersw
orking

together
on

the
sam

elarge
project...

test system

im
plem

ent code

create design

establish requirem
ents

re
le

a
se
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iterative
m

odel.
�

developed
afterit

w
asrecognized

thatthe
w

aterfallm
odelw

as
unrealistic

�

eachstepcan
be

(and
usuallyis)revisited

�

especially
com

m
on

in
large

com
panies,w

here
m

ultiple
peopleare

w
orking

on
the

sam
e

projectand
the

people
w

ho,for
exam

ple,“establish
requirem

ents”are
notthe

sam
e

peoplew
ho

“createdesign”or“im
plem

entcode”or“testsystem”

establish requirem
ents

create design
im

plem
ent code

test system
re

le
a

se
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evolutionarym
odel.

�

evolved,again
from

com
panies

w
here

large
softw

are
projectsare

developedand
m

aintained,particularly
afterthe

introduction
ofthe

“object-oriented”w
ay

ofthinking

�

em
phasizesm

o
d

u
la

rity
and

allow
s

for
softw

are
re-useasw

ellastestingofindividual
m

odulesto
m

ake
surethateachpieceis

robustand
correctbefore

it
is

addedto
the

w
hole

establish requirem
ents

im
plem

ent code
test system

unit test
identify classes and objects

identify relationships
w

rite code

detailed design

re
le

a
se

create design
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com
m

and-line
interface

and
m

enuprocessing.
�

lastclass,w
e

developed
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
ectorsorarrays)

�

then
the

program
w

ill
m

anipulate
the

datain
the

V
ector(s)/array(s),untilthe

useris
ready

to
quit

�

finally,the
program

w
ill

w
rite

the
m

anipulated
databackto

the
datafile
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m
enuprocessingflow

chart.
�

w
e

developedthis
flow

chartpartially
in

class...

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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inheritance.
�

reading:
ch

7.1-7.6

�

in
h

e
rita

nce
is

the
m

eansby
w

hich
classesare

created
outofotherclasses

�

a
cornerstoneofobject-orientedprogram

m
ing

�

idea
is

to
createclassesthatcan

be
re-used

from
one

application
to

another

�

classescontaind
a

ta
o

b
je

cts
and

m
e

th
o

ds

�

you
w

antto
be

able
to

change
the

d
a

ta
typ

e
ofthe

dataobjectsand
stillbe

able
to

usethe
sam

em
ethods

�

you
also

w
antto

be
able

to
change

the
flavorofw

hatthe
m

ethodsdo
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inheritancetree
(1).

�

think
ofthe

m
ostprim

itive
Java

class,O
b
j
e
c
t

asbeing
atthe

rootofthe
inheritance

tree

�

allotherclassesare
“children”orsu

b
cla

ssesofthatclass

�

hereis
an

exam
ple

ofthe
inheritance

tree
for

A
pplet:

O
b
j
e
c
t

|
C
o
m
p
o
n
e
n
t

|
C
o
n
t
a
i
n
e
r

|
P
a
n
e
l

|
A
p
p
l
e
t
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inheritancetree
(2).

�

asyou
m

ove
D

O
W

N
the

inheritance
tree

from
the

rootto
the

leaf,you
are

exte
n

din
g

subclassesfrom
parentclasses

–
parentclassesare

also
called

su
p

e
rcla

sse
s

–
orb

a
secla

sse
s

–
children

classes
are

d
e

rive
dfrom

theirparents

�

asyou
m

ove
U

P
the

inheritance
tree

from
the

leafto
the

root,you
can

saythateach
subclassis

a
m

o
re

sp
e

cific
version

ofits
parent

�

this
is

know
n

asthe
is-a

relationship
betweena

subclass
and

the
parentclassthatthe

child
extends
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overriding
m

ethods.
�

for
hom

ew
ork

#5,you
had

to
exte

nd
the

A
p
p
l
e
t

classand
ove

rrid
e

the
p
a
i
n
t
(
)

m
ethod

�

if
you

traverse
the

inheritancetree
for

A
p
p
l
e
t

,you
w

ill
find

thatp
a
i
n
t
(
)

is
defined

in
the

C
o
m
p
o
n
e
n
t

class

�

in
yourhom

ew
ork,you

w
rote

a
new

versionofthe
p
a
i
n
t
(
)

m
ethodto

draw
som

ething
cool—

this
w

as
called

overrid
in

g
the

m
ethod

�

w
hen

yourhom
ew

ork
is

executed,yourp
a
i
n
t
(
)

m
ethodis

the
one

thatis
invoked,

insteadofthe
one

in
a

superclass

�

the
rule

is:th
e

ve
rsio

n
o

fa
n

y
m

e
th

od
th

a
tis

invo
ked

is
th

e
d

e
fin

itio
n

clo
se

stto
th

e
le

a
fo

f
th

e
tre

e

�

if
you

w
antto

referto
the

version
ofthe

m
ethodin

a
class’s

superclass,you
usethe

s
u
p
e
r

reference

�

so
in

orderto
invoke

the
version

ofp
a
i
n
t
(
)

thatis
definedin

the
C
o
m
p
o
n
e
n
t

class,
you

call:
s
u
p
e
r
.
p
a
i
n
t
(
)

�

(butthis
w

ill
do

nothing
sincethe

default
version

ofpaintis
em

pty)
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overloading
m

ethods.
�

in
addition

to
changingprecisely

w
hata

m
ethoddoes,you

can
also

changethe
argum

ents
to

thatm
ethod.

�

this
is

very
usefulif

you
are

changing
the

datatype
ofdataobjects

definedin
the

class.

�

you
can

create
a

new
version

ofa
m

ethod
w

hich
hasdifferentargum

ents
from

the
version

ofthe
m

ethod
definedin

the
class’s

superclass.

�

this
is

w
hathappens

w
hen

w
e

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

constructorlastclass:

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

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
)
;

versus

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

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
,
"
|
"

)
;
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otherterm
inology...

�

p
o

lym
o

rp
h

ism

–
“having

m
any

form
s”

–
lets

us
usedifferentim

plem
entations

ofa
single

class

–
w

e
talked

aboutthis
in

relation
to

interfaces

–
a

polym
orphic

referencecan
referto

differenttypesofobjectsatdifferenttim
es

�

a
b

stra
ctclass

–
representsa

generic
conceptin

a
classhierarchy

–
cannotbe

instantiated
—

can
only

be
extended
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