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F
ocus of the course

•
P

rogram
 developm

ent

–
problem

 solving

–
program

 design and im
plem

entation

–
object-oriented concepts

–
steps in the developm

ent process

–
the Java program

m
ing language

•
S

pecific program
m

ing concepts and techniques

–
data and operations

–
decisions and loops

–
objects and classes

–
arrays, vectors, strings

–
graphics

–
G

raphical U
ser Interfaces

–
sorting and searching
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C
om

puter S
ystem

s -- Introduction

•
B

efore w
e can dive into program

m
ing, w

e need to 
understand the fundam

entals of com
puters in general

•
C

hapter 1 focuses on:

–
com

ponents of a com
puter

–
how

 those com
ponents interact

–
how

 com
puters store and process inform

ation

–
com

puter netw
orks

–
the Internet and the W

orld W
ide W

eb
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H
ardw

are and S
oftw

are

•
H

a
rd

w
a

re

–
the physical, tangible parts of a com

puter

–
keyboard, m

onitor, w
ires, chips, disks

•
S

o
ftw

a
re

–
program

s and data

–
a p

ro
g

ra
m

 is a series of instructions

•
A

 com
puter requires both hardw

are and softw
are

•
E

ach is essentially useless w
ithout the other
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H
ardw

are C
om

ponents

•
C

e
n

tra
l P

ro
ce

ssin
g

 U
n

it (C
P

U
)

–
the chip that executes program

 com
m

ands

–
Intel P

entium
 processor, S

un S
parc processor

•
In

p
u

t / O
u

tp
u

t devices

–
allow

 interaction w
ith the user

–
keyboard, m

onitor, m
ouse
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H
ardw

are C
om

ponents

•
M

a
in

 m
e

m
o

ry

–
the prim

ary storage area for program
s and data in active use

•
S

e
co

n
d

a
ry m

e
m

o
ry devices

–
long-term

 storage

–
floppy disks, hard disks, tapes
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H
ardw

are Interaction

H
ard

disk
M

ain
m

em
ory

F
loppy
disk

K
eyboard

C
P

U

M
onitor



Java S
oftw

are S
olutions      Lew

is and Loftus

C
hapter 1

8 
C

opyright 1997 by John Lew
is and W

illiam
 Loftus.  A

ll rights reserved.

S
oftw

are C
ategories

•
O

p
e

ra
tin

g
 syste

m

–
controls all m

achine activities

–
provides the use

r in
te

rfa
ce to the com

puter

–
m

anages resources such as the C
P

U
 and m

em
ory

–
W

indow
s 95, S

olaris, M
ac O

S

•
A

pplication program

–
generic term

 for any other kind of softw
are

–
w

ord processors, m
issile control system

s, gam
es
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A
nalog vs. D

igital

•
T

here are tw
o basic w

ays to store and m
anage data

•
A

n
a

lo
g

–
continuous, in direct proportion to the data represented

–
exam

ple:  a m
ercury therm

om
eter - the m

ercury rises in direct 
proportion to the tem

perature

•
D

ig
ita

l

–
the inform

ation is broken dow
n into pieces, and each  piece is 

represented separately

–
exam

ple:  m
usic on a C

D
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D
igital Inform

ation

•
M

odern com
puters store all inform

ation digitally, 
including:

–
num

bers

–
text

–
graphics and pictures

–
audio

–
video

–
program

 instructions

•
In som

e w
ay, all inform

ation is 
d

ig
itize

d - broken dow
n 

into pieces and represented as num
bers
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R
epresenting text digitally

•
E

ach character, including spaces, digits, and punctuation, 
is stored as a num

ber

•
C

orresponding upper and low
er case letters are separate 

characters

H
 i ,   H

 e a t h e r .

72   105   44   32   72   101   97   116   104   101   114   46
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B
inary N

um
bers

•
O

nce inform
ation is digitized, it is represented and stored 

in m
em

ory using the bin
a

ry n
u

m
b

e
r syste

m

•
A

 single binary digit (0 or 1) is called a 
b

it

•
D

evices that store and m
ove inform

ation are cheaper and 
m

ore reliable if they only have to represent tw
o states

•
A

 single bit can represent tw
o possible states, like a light 

bulb that is either on (1) or off (0)

•
C

om
binations of bits are used to store larger values
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B
it P

erm
utations

0
0

0
0

0
0

0
0

0
0

1
0

1
0

0
1

0
0

0
1

1
0

0
1

0
0

0
1

0
1

1
0

1
1

0
0

1
1

1
0

0
0

1
0

0
1

0
1

0
1

0
1

1
1

0
0

1
1

0
1

1
1

0
1

1
1

1
0

0
0

1
0

0
1

etc.

1 bit
2 bits

3 bits
4 bits
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B
it P

erm
utations

•
E

ach bit that is added to the string doubles the num
ber of 

states or item
s that can be represented

•
N

 bits can represent 2 N unique item
s

1 bit
2

1  =
  2 item

s

2 bits
2 2  =

  4 item
s

3 bits
2 3  =

  8 item
s

4 bits
2 4  =

  16 item
s

5 bits
2 5  =

  32 item
s
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C
om

puter A
rchitecture

•
N

ow
 w

e can exam
ine the hardw

are com
ponents of a 

com
puter in m

ore detail

•
T

he C
P

U
 and m

ain m
em

ory are the tw
o key hardw

are 
com

ponents

•
A

ll other devices can be considered 
p

e
rip

h
e

ra
ls

•
C

o
n

tro
lle

rs coordinate the activities of specific 
peripherals

•
B

inary inform
ation m

oves betw
een devices across a 

group of w
ires called a 

b
u

s
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C
om

puter A
rchitecture

V
ideo

controller
C

ontroller

M
onitor

H
ard

disk

D
isk

controller M
ain

m
em

ory
C

P
U

F
loppy
disk

other
peripherals

bus
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M
em

ory

•
M

ain m
em

ory is divided into m
any m

em
ory locations

•
E

ach m
em

ory location has an address w
hich uniquely 

identifies it

•
D

ata is stored in one or m
ore consecutive m

em
ory 

locations

•
O

n m
ost com

puters, each m
em

ory location holds 8 bits, 
or 1 b

yte
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M
em

ory

9278
9279
9280
9281
9282
9283
9284
9285
9286

address

large values are
stored in consecutive
m

em
ory locations
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S
torage C

apacity

•
E

ach m
em

ory device has a storage capacity, indicating 
the num

ber of bytes it can hold

•
C

apacities are expressed in various units of binary 
storage:

U
n

it
S

ym
b

o
l

N
u

m
b

e
r o

f B
yte

s

kilo
b
yte

K
B

2
1

0  =
  1

0
2

4

m
e
g
a
b
yte

M
B

2
2

0 (o
ve

r 1
 m

ill
g
ig

a
b
yte

G
B

2
3

0 (o
ve

r 1
 b

il
l

te
ra

b
yte

T
B

2
4
0 (o

ve
r 1

 tri
l
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M
em

ory

•
M

ain m
em

ory is vo
la

tile  -  stored inform
ation is lost if 

the electric pow
er is rem

oved

•
S

econdary m
em

ory devices are 
n

o
n

vo
la

tile

•
M

ain m
em

ory and disks are 
ra

n
d

o
m

 a
cce

ss devices, 
w

hich m
ean that inform

ation can be reached directly

•
A

 m
agnetic tape is a 

se
q

u
e

n
tia

l a
cce

ss device since its 
data is arranged in a linear order  -  you m

ust get by the 
intervening data in order to access other inform

ation
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R
A

M
 vs. R

O
M

•
R

A
M

  -  R
andom

 A
ccess M

em
ory

•
R

O
M

  -  R
ead-O

nly M
em

ory

•
T

he term
s R

A
M

 and m
ain m

em
ory are basically 

interchangeable

•
R

O
M

 could be a set of m
em

ory chips, or a separate 
device, such as a C

D
 R

O
M

•
B

oth R
A

M
 and R

O
M

 are random
 access devices!

•
R

A
M

 should probably be called R
ead-W

rite M
em

ory
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T
he C

entral P
rocessing U

nit (C
P

U
)

•
A

 C
P

U
 is also called a 

m
icro

p
ro

ce
sso

r 

•
It retrieves, interprets, and executes instructions, one 
after another, continuously

•
T

his process is called the 
fe

tch
-d

e
co

d
e

-e
xe

cu
te

 cycle

•
T

he C
P

U
 contains:

•
co

n
tro

l u
n

it  -  coordinates processing steps

•
re

g
iste

rs  -  sm
all storage areas

•
a

rith
m

e
tic / lo

g
ic u

n
it  -  perform

s calculations and decisions
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T
he C

entral P
rocessing U

nit

R
egisters

C
ontrol unit

A
rithm

etic / Logic unit

M
ain

m
em

ory

C
P

U
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T
he C

entral P
rocessing U

nit

•
T

he speed of a C
P

U
 is controlled by the 

syste
m

 clo
ck

•
T

he system
 clock generates an electronic pulse at regular 

intervals

•
T

he pulses coordinate the activities of the C
P

U

•
T

he speed is m
easured in 

m
e

g
a

h
e

rtz (M
H

z)
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A
 C

om
puter S

pecification

•
C

onsider the follow
ing specification for a personal 

com
puter: 

–
200 M

H
z P

entium
 P

rocessor

–
32 M

B
 R

A
M

–
2.3 G

B
 H

ard D
isk

–
12x speed C

D
 R

O
M

 D
rive 

–
17” M

ultim
edia V

ideo D
isplay w

ith 1280 x 1024 
resolution

–
33,600 bps D

ata / F
ax M

odem
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M
onitor

•
T

he prim
ary output device listed in the specification is a 

17” m
onitor

•
T

he size is m
easured diagonally, like a television screen

•
It has m

u
ltim

e
d

ia capabilities:  text, graphics, video, etc.

•
It has a re

so
lu

tio
n of 1280 by 1024 pixels

•
H

igh resolution (m
ore pixels) produces sharper pictures
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M
odem

•
D

a
ta

 tra
n

sfe
r d

e
vice

s allow
 inform

ation to be sent and 
received betw

een com
puters

•
T

he com
puter specification includes a 

m
o

d
e

m, w
hich 

allow
s inform

ation to be m
oved across a telephone line

•
It can send and receive fax docum

ents as w
ell as basic 

data

•
It transfers inform

ation at a rate of 33,600 
b

its p
e

r 
se

co
n

d (bps)
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N
etw

orks

•
A

 n
e

tw
o

rk is tw
o or m

ore com
puters connected together 

so that inform
ation and resources can be shared

•
M

ost com
puters are connected to som

e kind of netw
ork

•
E

ach com
puter has its ow

n 
n

e
tw

o
rk a

d
d

re
ss, w

hich 
uniquely identifies it am

ong the others

•
A

 file
 se

rve
r is a netw

ork com
puter dedicated to storing 

program
s and data that are shared am

ong netw
ork users

•
A

 file server often has a large am
ount of secondary 

m
em

ory
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N
etw

ork C
onnections

•
T

here are m
any techniques for connecting com

puters 
into netw

orks

•
P

o
in

t-to
-p

o
in

t co
n

n
e

ctio
n

s  -  each com
puter is directly 

connected to each other

•
T

his technique is not feasible for m
ore than a few

 close 
m

achines

•
A

dding a new
 com

puter requires a new
 com

m
unication 

line for each  com
puter already in the netw

ork
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N
etw

ork C
onnections

•
M

ost m
odern netw

orks share a single com
m

unication 
line

•
A

dding a new
 com

puter to the netw
ork is relatively easy

•
T

he shared com
m

unication line m
ust be m

anaged 
carefully

•
N

etw
ork users m

ust take turns using the line, w
hich 

introduces delays

•
O

ften inform
ation is broken dow

n into parts, sent to the 
receiving m

achine, and reassem
bled
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N
etw

ork C
onnections

P
oint-to-P

oint
S

hared Line
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LA
N

s and W
A

N
s

•
A

 lo
ca

l-a
re

a
 n

e
tw

o
rk (LA

N
) is designed to cover sm

all 
distances and a sm

all num
ber of com

puters

•
A

 LA
N

 often connects the m
achines in a single room

 or 
building

•
A

 w
id

e
-a

re
 n

e
tw

o
rk (W

A
N

) connects tw
o or m

ore 
LA

N
s, often over long distances

•
Individual LA

N
s are usually ow

ned by a single 
organization, but W

A
N

s often connect LA
N

s from
 m

any 
different groups in m

any different countries
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LA
N

s and W
A

N
s

Long-distance
connection

LA
N

LA
N
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T
he Internet

•
T

he In
te

rn
e

t is a W
A

N
 w

hich spans the entire planet

•
T

he w
ord Internet com

es from
 the term

 
in

te
rn

e
tw

o
rkin

g, 
w

hich im
plies a netw

ork of netw
orks

•
It started as a U

nited S
tates governm

ent project, 
sponsored by the A

dvanced R
esearch P

rojects A
gency 

(A
R

P
A

), and w
as originally called the A

R
P

A
N

E
T

•
T

he Internet grew
 quickly throughout the 1980s and 90s

•
Less than 600 com

puters w
ere connected to the Internet 

in 1983;  now
 there are over 10 m

illion
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T
he Internet

•
T

he softw
are w

hich m
anages Internet com

m
unication is 

called T
C

P
/IP

•
T

he program
s in the Internet P

rotocol (IP
) form

ats the 
inform

ation for transfer 

•
T

he program
s in the T

ransm
ission C

ontrol P
rotocol 

(T
C

P
) reassem

bles m
essages and handles lost 

inform
ation

•
E

ach com
puter on the Internet has a unique 

IP
 a

d
d

re
ss, 

such as:
204.192.116.2
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T
he Internet

•
M

ost com
puters also have a unique Internet nam

e, w
hich 

is also referred to as an 
In

te
rn

e
t a

d
d

re
ss:

renoir.vill.edu

kant.w
pllabs.com

•
T

he first part indicates a particular com
puter (renoir)

•
T

he rest is the dom
ain nam

e, indicating the organization 
(vill.edu)
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T
he Internet

•
T

he last section of each dom
ain nam

e usually indicates 
the type of organization:

•
edu  -  educational institution

•
com

  -  com
m

ercial business

•
org  -  non-profit organization

•
S

om
etim

es the suffix indicates the country:

•
uk  -  U

nited K
ingdom

•
N

ew
 suffix categories are being considered
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Internet

•
A

 dom
ain nam

e can have several parts

•
U

nique dom
ain nam

es m
ean that m

ultiple sites can have 
individual com

puters w
ith the sam

e local nam
e

•
W

hen used, an Internet address is translated to an IP
 

address by softw
are called the 

D
o

m
a

in
 N

a
m

e
 S

yste
m 

(D
N

S
)

•
T

here is not  a one-to-one correspondence betw
een the 

sections of an IP
 address and the sections of an Internet 

address
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T
he W

orld-W
ide W

eb

•
T

he W
o

rld
-W

id
e

 W
e

b allow
s m

any different types of 
inform

ation to be accessed using a com
m

on interface

•
A

 b
ro

w
se

r is a program
 w

hich accesses and presents 
inform

ation:  text, graphics, sound, audio, and program
s

•
A

 W
eb docum

ent usually contains 
lin

ks to other W
eb 

docum
ents, creating a 

h
yp

e
rm

e
d

ia environm
ent

•
T

he term
 W

eb com
es from

 the fact that inform
ation is 

not organized in a linear fashion
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T
he W

orld-W
ide W

eb

•
W

eb docum
ents are defined by the 

H
yp

e
rT

e
xt M

a
rku

p
 

L
a

n
g

u
a

g
e (H

T
M

L)

•
Inform

ation on the W
eb is found using a 

U
n

ifo
rm

 
R

e
so

u
rce

 L
o

ca
to

r (U
R

L):

http://w
w

w
.lycos.com

•
A

 U
R

L m
ay indicate an H

T
M

L docum
ent, or som

e other 
kind of inform

ation


