Lecture Exercise 07

CS2312 Problem Solving and Programming | www.cs.cityu.edu.hk/~helena

Q1. [Lab06-Q2]

Refer to the subclasses
of Role in Lab06Q2,
each subclass object
has no instance fields to
keep.

Therefore we do not
need to maintain
multiple objects. We
can thus use the
Singleton Pattern for
each of these
subclasses so that each
have only one instance.
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public class RLeader implements Role {

public String genTeamContactMsg(Team team) {..}

public String getNameAndRole(Member member) {..}
}

public class RNormalMember implements Role {

public String genTeamContactMsg(Team team) {..}
public String getNameAndRole(Member member) {..}

public class Team{
private Member[] allMembers;

public Team(String filepathname) throws FileNotFoundException {

..//setup allMembers and open the file for reading

for (int i=0; i<tot; i++) {
String n = inFile.next();
char roleType = inFile.next().charAt(0);

Role r = null;
if (roleType=='l') r = new RLeader();

else /*roleType=="'n'*/ r = new RNormalMember();

allMembers[i] = new Member(n, r);

}

inFile.close();
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Q2. [Lab06-Q4] Please input the file pathname: m3.txt

There are 4 members in the team: Ann Daisy[Leader] Jack Joey[x]

Change of the leader - How to solve?
Enter new leader: Jack

Member.java : setRole() Result: Ann Daisy Jack[Leader] Joey[x]

Team.java :findMember(String name)
changelLeader(String newlLeaderName)
Main.java  : Modify main()

public class Team{ public class Member
{
private Member[] allMembers; private String name;
private Role role;
// methods: public Member getLeader() {..}
// etc..
setRole( ) {
public Member findMember(String name) { )
}
}
public void changeleader(String newLeaderName) { public static void main(String [] args) {
. //Prompt for filepathname
Team t = new Team(filepathname);
System.out.print("Enter new leader: ");
}
} 1 .
System.out.println("Result:
}

Q3. [Lab06-Q5]

Search a member within some teams
How to read team data? Listing of teams:

[Team 1] 4 members: Ann Daisy[Leader] Jack Joey([x]

[Team 2] 5 members: Helena[x] Peter[x] Mary Paul Jacky[Leader]
Scanner in = new Scanner(System.in); [Team 3] 3 members: Amy Jane[Leader] Johnson(x]

String filepathnames; Enter a name for searching: Helena
Result: Helena is a disappeared member in Team 2

Please input the file pathname of each team: ¢:\m3.txt c:\m3a.txt c:\m3b.txt

public static void main(String [] args) {

System.out.print("Please input the file path

filepathnames = in.nextLine();

Scanner infnames =

ArraylList <Team> teams =

while (infnames.hasNext()) {

teams.add( )5

}
infnames.close();
System.out.println("\nListing of teams: ");

int seq = 1;

for (Team t: teams)
System.out.printf("[Team %d] %d members: %s\n",
seq++, t.getMemberCount(), t.getString0OfAllMembers());

System.out.print("\nEnter a name for searching: ");
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Q4. Understanding two common runtime problems: stack overflow and out of heap space
The following illustration explains the usage of memory in JVM:

Computer

Memory

1. Most of the time there is
a large pool of unused

areas: U™ -

_______ Anc{%hgrbmethodB
JVM methoda
2. When JVM (Java Virtual Stack memory
Machine ) starts, it or ai:,):iong\ir:er: main's area
occupies a large part. ga;';béiilj
Two special partitions for
pecialp Stack
running user programs: .
& prog ) (for a java
2.1 Stack —running 1 program)
methods (their local
variables etc..) Heap Employee;,j
. object .~
2.2 Heap — runtime data (Shared here ~
for all objects and amongall | &
. P
arrays, Java Array space here
i nrosrams)
Interact with GC EEE— Heap space is also limited
(Garbage collector)

When the memory usage exceeds the allocated amount, runtime errors occur:
2 kinds of runtime errors: 1. stack overflow: java.lang.StackOverflowError
2. out of heap space: java.lang.OutOfMemoryError

Your task: identify the kind of error caused by the following programs.

//Program 1 //Program 2
public static void main(String[] args) private static int factorial(int n)
{ {
Object[] arrl = new Object[10000000]; if (n==1)
return 1;
Object[] arr = arril; else
return n*factorial(n+1);
for (int i=0; i<200; i++) }
{
arr[@] = new Object[10000000]; public static void main(String[] args)
arr = (Object[])arr[@]; {
} int f = factorial(4);
} System.out.println(f);
}
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Q5. Java does automatic garbage collection.

- If a block of memory is no longer needed, it will eventually be recycled.

- JAVA identify which objects are in use (being referenced) and which are not, and delete the unused ones.

- There are no guarantees regarding when GC will run. Itis up to GC's discretion.
https://docs.oracle.com/cd/E13150 01/jrockit jvm/jrockit/geninfo/diagnos/garbage collect.html

Your task:
[Refer to previous question] Explain why the error of program 1 is removed if we rewrite it as follow.

//Program 1 //Program 1 Rewritten
public static void main(String[] args) public static void main(String[] args)
{ {

Object[] arrl = new Object[10000000];

Object[] arr = arril;

for (int i=0; i<200; i++) for (int i=0; i<200; i++)

{
arr[@] = new Object[10000000]; arr[@] = new Object[10000000];

arr = (Object[])arr[0]; arr = (Object[])arr[@];
} } out of heap space: } } W
'ava.|ang.0ut0fMemoryError

]
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