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A
dvanced F

low
 of C

ontrol  --  Introduction

•
T

w
o additional m

echanism
s for controlling process 

execution are exceptions and threads

•
C

hapter 14 focuses on:

–
exception processing

–
catching and handling exceptions

–
creating new

 exceptions

–
separate process threads

–
synchronizing threads
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E
xceptions

•
A

n e
xce

p
tio

n is an object that describes an unusual or 
erroneous situation

•
E

xceptions are thro
w

n by a program
, and m

ay be 
ca

u
g

h
t 

and h
a

n
d

le
d by another part of the program

•
A

 program
 can therefore be separated into a norm

al 
execution flow

 and an 
e

xce
p

tio
n

 e
xe

cu
tio

n
 flo

w

•
A

n e
rro

r is also represented as an object in Java, but 
usually represents a unrecoverable situation and should 
not be caught
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E
xception H

andling

•
A

 program
 can deal w

ith an exception in one of three 
w

ays:

–
ignore it

–
handle it w

here it occurs

–
handle it an another place in the program

•
T

he m
anner in w

hich an exception is processed is an 
im

portant design consideration
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E
xception H

andling

•
If an exception is ignored by the program

, the program
 

w
ill term

inate and produce an appropriate m
essage

•
T

he m
essage includes a 

ca
ll sta

ck tra
ce that indicates on 

w
hich line the exception occurred

•
T

he call stack trace also show
s the m

ethod call trail that 
lead to the execution of the offending line

•
S

ee Ze
ro

.ja
va
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T
he try

 S
tatem

ent

•
T

o process an exception w
hen it occurs, the line that 

throw
s the exception is executed w

ithin a 
try b

lo
ck

•
A

 try block is follow
ed by one or m

ore 
ca

tch clauses, 
w

hich contain code to process an exception

•
E

ach catch clause has an associated exception type

•
W

hen an exception occurs, processing continues at the 
first catch clause that m

atches the exception type

•
S

ee A
d

d
in

g
.ja

va
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E
xception P

ropagation

•
If it is not appropriate to handle the exception w

here it 
occurs, it can be handled at a higher level

•
E

xceptions pro
p

a
g

a
te up through the m

ethod calling 
hierarchy until they are caught and handled or until they 
reach the outerm

ost level

•
A

 try block that contains a call to a m
ethod in w

hich an 
exception is throw

n can be used to catch that exception

•
S

ee P
ro

p
a

g
a

tio
n

_
D

e
m

o
.ja

va
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E
xceptions

•
A

n exception is either che
cke

d or u
n

ch
e

cke
d

•
A

 checked exception can only be throw
n w

ithin a try 
block or w

ithin a m
ethod that is designated to throw

 that 
exception

•
T

he com
piler w

ill com
plain if a checked exception is not 

handled appropriately

•
A

n unchecked exception does not require explicit 
handling, though it could be processed that w

ay
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T
he th

ro
w

 S
tatem

ent

•
A

 program
m

er can define an exception by extending the 
appropriate class

•
E

xceptions are throw
n using the throw

 statem
ent:

     th
ro

w
 

e
xce

p
tio

n
-o

b
je

ct;

•
S

ee Th
ro

w
_

D
e

m
o

.ja
va

 

•
U

sually a throw
 statem

ent is nested inside an if statem
ent 

that evaluates the condition to see if the exception should 
be throw

n
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T
he fin

a
lly

 C
lause

•
A

 try statem
ent can have an optional clause designated 

by the reserved w
ord 

fin
a

lly

•
If no exception is generated, the statem

ents in the finally 
clause are executed after the statem

ents in the try block 
com

plete

•
A

lso, if an exception is generated, the statem
ents in the 

finally clause are executed after the statem
ents in the 

appropriate catch clause com
plete
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T
hreads

•
P

rocessing can be broken into several separate 
th

re
a

d
s o

f 
co

n
tro

l w
hich execute at the sam

e tim
e

•
"A

t the sam
e tim

e" could m
ean true parallelism

 or 
sim

ply interlaced concurrent processing

•
A

 thread is one sequential flow
 of execution that occurs 

at the sam
e tim

e another sequential flow
 of execution is 

processing the sam
e program

•
T

hey are not necessarily executing the sam
e statem

ents 
at the sam

e tim
e
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T
hreads

•
A

 thread can be created by deriving a new
 thread from

 
the T

h
re

a
d

 class

•
T

he ru
n

 m
ethod of the thread defines the concurrent 

activity, but the sta
rt

 m
ethod is used to begin the 

separate thread process 

•
S

ee S
im

u
lta

n
e

o
u

s.ja
va

•
A

 thread can also be created by defining a class that 
im

plem
ents the Ru

n
n

a
b

le
 interface

•
B

y im
plem

enting the interface, the thread class can be 
derived from

 a class other than 
T

h
re

a
d



Java S
oftw

are S
olutions      Lew

is and Loftus

C
hapter 14

12 
C

opyright 1997 by John Lew
is and W

illiam
 Loftus.  A

ll rights reserved.

S
hared D

ata

•
P

otential problem
s arise w

hen m
ultiple threads share 

data

•
S

pecific code of a thread m
ay execute at any point 

relative to the processing of another thread

•
If that code updates or references the shared data, 
unintended processing sequences can occur that result in 
incorrect results
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S
hared D

ata

•
C

onsider tw
o w

ithdraw
als from

 the sam
e bank account at 

the sam
e tim

e

task:  w
ithdraw

 300

Is am
ount <

=
 balance

Y
E

S

balance -=
 300

balance

531

231

-69

task:  w
ithdraw

 300

Is am
ount <

=
 balance

Y
E

S

balance -=
 300
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S
ynchronization

•
M

ultiple threads of control can be m
ade safe if areas of 

code that use shared data are 
syn

ch
ro

n
ize

d

•
W

hen a set of code is synchronized, then only one thread 
can be using that code at a tim

e

•
T

he other threads m
ust w

ait until the first thread is 
com

plete

•
T

his is an im
plem

entation of a synchronization 
m

echanism
 called a 

m
o

n
ito

r

•
S

ee A
T

M
_

A
cco

u
n

ts.ja
va
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C
ontrolling T

hreads

•
T

hread processing can be tem
porarily suspended, then 

later resum
ed, using m

ethods from
 the 
T

h
re

a
d

 class

•
A

 thread can also be put to sleep for a specific am
ount of 

tim
e

•
T

hese m
echanism

s can be quite helpful in certain 
situations, like controlling anim

ations

•
S

ee B
o

u
n

cin
g

_
B

a
ll2

.ja
va


