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new
s.

�

hom
ew

ork
#4

due:T
H

U
M

A
R

C
H

28

�

hom
ew

ork
#3

—
tournamentresults

nextclass!

�

m
idterm

#2
changed

to:T
U

E
A

P
R

IL
9
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networks
(1).

�

tw
o

orm
ore

com
putersconnected

to
eachother

�

networked
com

puterscan
shareinform

ation

�

and
resources,e.g.:

–
printer

–
file

server

�

exam
ple:C

U
N

IX
system

�

connections:

–
point-to-point—

com
putersare

directly
connected

to
eachother

�

m
essage

speedis
fast

�

addingcom
puters

is
expensive

–
single

com
m

unication
line

�

m
essage

speedcan
be

slow

�

addingcom
puters

is
cheap
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networks
(2).

�

netw
ork

address

–
uniquely

identifieseachcom
puteron

the
network

�

packet

–
long

m
essagesare

splitinto
pieces

–
eachpieceis

a
packet,sentindividually

along
the

network

–
im

provesm
essagespeed

�

local-area
netw

ork
(LA

N
)

–
designed

to
spanshortdistances

�

w
ide-area

netw
ork

(W
A

N
)

–
designed

to
spanlongerdistances

–
connects

m
ultiple

LA
N

s
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networks
(3).

�

the
Internet

–
developed

in
the

1970sasA
R

PA
N

E
T

–
the

ultim
ate

W
A

N
—

a
network

ofnetworks

�

protocol

–
setofrulesgoverning

com
m

unication

–
T

C
P

/IP
(transm

issioncontrolprotocol/internetprotocol)

�

IP
address=

network
address

on
the

Internet

–
num

eric,e.g.,204.192.116.2

–
also

have
textequivalentscalled

Internetaddresses,w
hich

are
com

prised
oflocal

com
puternam

es
(i.e.,nam

eofcom
puteron

LA
N

)
plus

dom
ainnam

es
(i.e.,nam

eof
LA

N
on

W
A

N
)

–
dom

ainnam
esare

controlled
by

the
InternetN

am
ing

A
uthority

�

dom
ain

nam
e

system
(D

N
S

)

–
translatesbetweenIP

addressand
Internetaddress
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networks
(4).

�

the
W

orld
W

ide
W

eb
(W

W
W

)

�

provides
standard

m
ethodofinterfacing

to
the

Internetfrom
the

userlevel

�

useshypertext

–
non-linearm

ethodoforganizing
inform

ation

–
refersonly

to
textualinform

ation

�

hyperm
edia

–
refersto

non-textualinform
ation,suchassound,video

and
graphics

�

brow
ser

–
userprogram

thatprovidesm
ethodofview

ing
W

W
W

documents

–
early

brow
sers

included:A
rchie,G

opher

–
M

osiac

�

firstgraphicalW
W

W
brow

ser

�

released
in

1993

�

becam
eN

etscape

cs1007-spring2002-sklar-lect16
6



networks
(5).

�

H
yperTextM

arkup
L

anguage
(H

T
M

L)

–
standard

form
atfor

W
W

W
docum

ents

�

U
niform

R
esource

L
ocator

(U
R

L)

–
uniquedocum

entaddress
on

the
W

W
W

�

H
ypterTextTransfer

P
rotocol(http)

–
protocolusedfor

transfering
H

T
M

L
docum

ents

–
providesone-w

ay
transferfrom

server
to

client

�

otherprotocols
include:ftp,telnet

–
theseprovide

tw
o-w

ay
transferbetweenserver

and
client

�

Java

–
grew

outofthe
above

–
allow

s
tw

o-w
ay

transfer

–
text,graphics,sound
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networks
(6).

�

client-server
architecture

�

com
esfrom

operating
system

design

�

m
ethodology

by
w

hich
tasksare

divided
onto

differentprocessorsaccording
to

functionality

�

programs
can

be
divided

into:

–
com

putation
portion

–
draw

ing
oroutputportion

�

eachportion
can

be
executedon

a
differentC

P
U

�

X
w

indow
s

–
w

indow
ing

system
usedunderU

N
IX

–
w

ith
X

w
indow

s,the
draw

ing
is

doneon
the

client,although
the

execution
m

ay
be

happening
on

a
differentphysicalm

achine,the
server
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applets(1).
�

Java
program

scan
run

asapplications
orapplets

�

application:

–
executed

using
the

java
com

m
and

–
server

and
clientcan

be
the

sam
em

achine
ordifferentm

achines

–
clientinvokes

JV
M

w
hich

interpretsclassesand
runsthem

�

applet:

–
m

ustbe
executed

using
a

brow
ser,lik

e
N

etscape,orthe
appletview

er
com

m
and

–
server

sendsappletto
the

client,in
the

form
ofclassfiles;appletinvokesJV

M
w

hich
interpretsclassesand

runsthem
on

the
client

–
thereare

tw
o

parts:

�

an
H

T
M

L
file

usedto
invoke

the
applet

�

Java
classfile(s)thatcontain

the
appletcode
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applets(2).
�

file
nam

e=
hi.htm

l

<
h
t
m
l
>

<
t
i
t
l
e
>

s
a
m
p
l
e

a
p
p
l
e
t
p
a
g
e

<
/
t
i
t
l
e
>

t
h
e

a
p
p
l
e
t
w
i
l
l
b
e

s
h
o
w
n
b
e
l
o
w
.
.
.

<
a
p
p
l
e
t

c
o
d
e
=
"
h
i
.
c
l
a
s
s
"

w
i
d
t
h
=
4
0
0

h
e
i
g
h
t
=
4
0
0
>

<
/
a
p
p
l
e
t
>

<
/
h
t
m
l
>
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applets(3).
�

file
nam

e=
hi.java

i
m
p
o
r
t

j
a
v
a
.
a
w
t
.
*
;

i
m
p
o
r
t

j
a
v
a
.
a
p
p
l
e
t
.
A
p
p
l
e
t
;

p
u
b
l
i
c

c
l
a
s
s
h
i
e
x
t
e
n
d
s

A
p
p
l
e
t

{

p
u
b
l
i
c

v
o
i
d
p
a
i
n
t
(

G
r
a
p
h
i
c
s

g
)
{

g
.
d
r
a
w
S
t
r
i
n
g
(

"
h
i
"
,
1
0
,
1
0
)
;

}
/
/
e
n
d
o
f
p
a
i
n
t
(
)

}
/
/

e
n
d
o
f
c
l
a
s
s

h
i
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applets(4).
�

j
a
v
a
.
a
w
t

package

–
A

bstractW
indow

ing
Toolkit(A

W
T

)

–
classes

thatsupportgraphicaluserinterfaces(G
U

I)

–
includes

j
a
v
a
.
a
w
t
.
C
o
m
p
o
n
e
n
t

m
ethod:

�

p
u
b
l
i
c

v
o
i
d
p
a
i
n
t
(
)

�

j
a
v
a
.
a
p
p
l
e
t
.
A
p
p
l
e
t

class

–
p
u
b
l
i
c
v
o
i
d

i
n
i
t
(
)

–
p
u
b
l
i
c
v
o
i
d

s
t
a
r
t
(
)

–
p
u
b
l
i
c
v
o
i
d

s
t
o
p
(
)
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graphics.
�

j
a
v
a
.
a
w
t
.
G
r
a
p
h
i
c
s

class

�

X
-w

indow
s

coordinatesystem

�

draw
ing

prim
itives:

–
lines

–
S

trings

–
rectangles

–
ovals

–
arcs

�

color
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graphics
(2).

�

sim
ple

m
ethods

from
the

j
a
v
a
.
a
w
t
.
G
r
a
p
h
i
c
s

class

–
v
o
i
d
d
r
a
w
L
i
n
e
(

i
n
t
x
1
,

i
n
t
y
1
,
i
n
t

x
2
,
i
n
t
y
2
)
;

�

draw
s

a
line

connecting
(x1,y1)and

(x2,y2
);

–
v
o
i
d
d
r
a
w
S
t
r
i
n
g
(

S
t
r
i
n
g

s
t
r
,
i
n
t
x
,

i
n
t
y
)
;

�

draw
s

the
textin

“str”,
w

ith
its

low
erleftcornerat(x,y)
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graphics
(3).

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

i
m
p
o
r
t
j
a
v
a
.
a
p
p
l
e
t
.
A
p
p
l
e
t
;

p
u
b
l
i
c
c
l
a
s
s

e
x
1
6
_
1
e
x
t
e
n
d
s

A
p
p
l
e
t
{

p
u
b
l
i
c
v
o
i
d

p
a
i
n
t
(
G
r
a
p
h
i
c
s

g
)
{

g
.
d
r
a
w
S
t
r
i
n
g
(

"
h
e
l
l
o

w
o
r
l
d
!
"
,
1
0
,
1
0

)
;

g
.
d
r
a
w
L
i
n
e
(

0
,
4
0
0
,
4
0
0
,
0

)
;

}
/
/
e
n
d
o
f

p
a
i
n
t
(
)

}
/
/
e
n
d
o
f

c
l
a
s
s
e
x
1
6
_
1
(
)
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graphics
(4).

�

bounding
rectangles

–
coordinatesoforigin

(upperleftcorner)

–
extent(w

idth
and

height)

�

arcs

–
m

easured
in

degrees

–
startingfrom

0

�

(along
positive

X
-axis,lik

e
hw

#3)

–
extent(totalangleofarc)
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graphics
(5).

�

m
ore

m
ethods

from
the

j
a
v
a
.
a
w
t
.
G
r
a
p
h
i
c
s

class

–
v
o
i
d
d
r
a
w
R
e
c
t
(

i
n
t
x
,

i
n
t
y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t

)
;

�

draw
s

a
rectangle

w
ith

its
upperleftcornerat(x,y),extending

the
specified

“w
idth”

and
“height”

–
v
o
i
d
d
r
a
w
O
v
a
l
(

i
n
t
x
,

i
n
t
y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t

)
;

�

draw
s

an
ovalcircum

scribedin
the

bounding
rectangle

w
ith

its
upperleftcorner

at
(x,y),extending

the
specified“w

idth”
and

“height”

–
v
o
i
d
d
r
a
w
A
r
c
(

i
n
t
x
,
i
n
t

y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t
,

i
n
t

s
t
a
r
t
A
n
g
l
e
,

i
n
t
a
r
c
A
n
g
l
e

)
;

�

draw
s

an
arc

w
hoseovalis

circum
scribedin

the
bounding

rectangle
w

ith
its

upper
leftcornerat(x,y),extending

the
specified

“w
idth”

and
“height”,w

herethe
arc

startsatthe
“startA

ngle”,m
easured

in
degrees

(w
here0

�)
is

horizontalalong
the

positive
x-axis),extending

for
“arcA

ngle”
degrees
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graphics
(6).

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

i
m
p
o
r
t
j
a
v
a
.
a
p
p
l
e
t
.
A
p
p
l
e
t
;

p
u
b
l
i
c
c
l
a
s
s

e
x
1
6
_
2
e
x
t
e
n
d
s

A
p
p
l
e
t
{

p
u
b
l
i
c
v
o
i
d

p
a
i
n
t
(
G
r
a
p
h
i
c
s

g
)
{

g
.
d
r
a
w
R
e
c
t
(

1
0
,
3
0
0
,
2
5
,
2
5

)
;

g
.
d
r
a
w
O
v
a
l
(

1
0
,
2
5
0
,
2
5
,
2
5

)
;

g
.
d
r
a
w
A
r
c
(

1
0
,
2
0
0
,
2
5
,
2
5
,
4
5
,
9
0

)
;

}
/
/
e
n
d
o
f

p
a
i
n
t
(
)

}
/
/
e
n
d
o
f

c
l
a
s
s
e
x
1
6
_
2
(
)
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graphics
(7).

�

j
a
v
a
.
a
w
t
.
C
o
l
o
r

class

�

coloris
definedusing

the
“R

G
B

”
m

ethodology

�

“R
ed”,“G

reen”,“B
lue”

�

eachis
an

integer
betw

een
0

and
255,w

here0
m

eansno
colorand

255
m

eans
m

axim
um

color

�

so
w

hite
is:red=

255green=
255

blue=
255

orthe
ordered

triple
(255,255,255)

–
and

black
is:red=

0green=
0blue=

0

–
and

red
is:red=

255green=
0blue=

0

–
and

greenis:red=
0green=

255
blue=

0

–
and

blue
is:red=

0green=
0

blue=
255

�

m
ake

up
yourow

n
colors...
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graphics
(8).

�

even
m

ore
m

ethods
from

the
j
a
v
a
.
a
w
t
.
G
r
a
p
h
i
c
s

class

–
v
o
i
d
s
e
t
C
o
l
o
r
(

C
o
l
o
r
c
o
l
o
r

)
;

�

setsthe
foreground

(pen)colorto
the

specifiedcolor

–
v
o
i
d
f
i
l
l
R
e
c
t
(

i
n
t
x
,

i
n
t
y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t

)
;

�

draw
s

a
filled

rectangle
w

ith
its

upperleftcornerat(x,y),extending
the

specified
“w

idth”
and

“height”

–
v
o
i
d
f
i
l
l
O
v
a
l
(

i
n
t
x
,

i
n
t
y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t

)
;

�

draw
s

a
filled

ovalcircum
scribedin

the
bounding

rectangle
w

ith
its

upperleft
cornerat(x,y),extending

the
specified

“w
idth

”
and

“height”

–
v
o
i
d
f
i
l
l
A
r
c
(

i
n
t
x
,
i
n
t

y
,
i
n
t
w
i
d
t
h
,

i
n
t
h
e
i
g
h
t
,

i
n
t

s
t
a
r
t
A
n
g
l
e
,

i
n
t
a
r
c
A
n
g
l
e

)
;

�

draw
s

a
filled

arc
w

hoseovalis
circum

scribedin
the

bounding
rectangle

w
ith

its
upperleftcorner

at(x,y),extending
the

specified
“w

idth”
and

“height”,w
herethe

arc
startsatthe

“startA
ngle”,m

easured
in

degrees(w
here0

�)
is

horizontalalong
the

positive
x-axis),extending

for
“arcA

ngle”
degrees
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