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import java.util. Collection;
import java.util. HashSet;

public class InstrumentedHashSet<E> extends HashSet<E> {
private int addCount = 0;

public InstrumentedHashSet() {
}

public InstrumentedHashSet(int initCap, float loadFactor) {
super(initCap, loadFactor);

@Override

public boolean add(E e) {
addCount++;
return super.add(e);

@Override

public boolean addAll(Collection<? extends E> ¢) {
addCount += c.size();
return super.addAll(c);

public int getAddCount() {
return addCount;
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public class InstrumentedHashSetTest {

@Test

public void testAddCount() {
List<String> stringList = Arrays.asList("Snap”, "Crackle", "Pop");
InstrumentedHashSet<String> s = new InstrumentedHashSet<>();
s.addAll(stringList);
Assert.assertEquals(stringList.size(), s.getAddCount());
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java.lang.AssertionError:
Expected :3
Actual :6
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dpa Iterable

=@ a iterator() Iterator<T>
=@ @ forEach(Consumer<? super T>) void

=@ @ spliterator() Spliterator<T>

dpa Collection

=@ a size() int
=@ @ contains(Object) boolean
=@ @ iterator() Iterator<E>
@ @ toArray() Object[]
@ a toArray(T[]) TI
*@ @ add(E) boolean

=@ @ remove(Object) boolean




=@ @ addAll(Collection<? extends E>) boolean

=@ @8 removeAll(Collection<?>)

boolean

=@ @ removelf(Predicate<? super E>) boolean

=@ @ retainAll(Collection<?>)

=@ a clear()

=@ @ equals(Object)
=@ @ hashCode()
=@ @ spliterator()

@ a stream()

=@ @ parallelStream()

boolean
void
boolean
int

Spliterator<E>

Stream<E>

Stream<E>

empty

@ a AbstractCollection

=@ a8 iterator() Iter
=@ a8 size()

@ @ contains(Object)

@ a8 toArray()

=@ a toArray(T[])

=@ 8 add(E)

@ 8 remove(Object)

=@ 8 containsAll(Collection<?>)

@ a8 addAll(Collection<? extends E>)
=@ 8 removeAll(Collection<?>)

=@ a retainAll(Collection<?>)

=@ a8 clear()

@ a8 toString()

ator<g>
int
boolean
Object[]
T
boolean
boolean
boolean
boolean
boolean
boolean
void
String

empty

@ a AbstractSet

=@ @ equals(Object)
=® 8 hashCode()

dpa Cloneable &ra Serializable

boolean

9 a
9a
9a
9a
@ a
®a
9 a
9a
9a
9a

boolean

Set

size() int
contains(Object) boolean
iterator() Iterator<E>
toArray() Object[]
toArray(T[]) T[]
add(E) boolean
remove(Object) boolean
containsAll(Collection<?>) boolean
addAll(Collection<? extends E>) boolean
retainAll(Collection<?>) boolean
removeAll(Collection<?>) boolean
clear() void
equals(Object) boolean
hashCode() int
spliterator() Spliterator<E>

empty boolean

boolean

int

=@ 8 removeAll(Collection<?>) boolean

@ a8 HashSet

=@ 8 iterator() lterator<E>
=@ 8 size() int
=@ 8 contains(Object) boolean

=@ @ add(E)
=@ @ remove(Object)
=@ a clear()
=® 8 clone()

boo

boo

lean
lean

void

Object

=@ @ spliterator() Spliterator<E>

empty boolean

@ a8 InstrumentedHashSet

| =@ d add(E) boolean .

=® @ addAll(Collection<? extends E>) boolean

addCount int
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AT LA LIRS R super.addAll 5 K BRERTS, KRISRE java.util AbstractCollection#addAll .
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HashSetTest.java * & Demo.java * & AbstractCollection.java * & Object.java * &g Collecti s Structure

if (!contains(e iz 4 EW s el < <]
returp false; >ollection

return true;

{@inheritDoc}

an ‘TCollection
>): boolean T Collection
n TCollection
>ollection

@throws UnsupportedOperationException {@imheritDoc}

@throws
@throws
@throws
@throws

ClassCastException
NullPointerException
IllegalArgumentException
IllegalStateException

@see #add(Object

{@inheritDoc}
{@inheritDoc}
{@inheritDoc}
{@einheritDoc}

-0bject
—+Collection
=Collection
-Collection
-*Collection
-Collection
—+Collection

=Collection
-Collection

public boolean addAll(Collection<? extends E> c) -lterable

boolean modified = false;
for (Ee : c)
if (add(e
modified = true;
return modified;
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List<String> stringList = Arrays.asList("Snap", "Crackle", "Pop");
InstrumentedHashSet<String> s = new InstrumentedHashSet<>();
s.addAll(stringList);

lterator<String> iterator = s.iterator();
while (iterator.nasNext()){
String next = iterator.next();
if(StringUtils .isNotBlank(next) && next.length() >3){
iterator.remove();
}
}

System.out.printin(s);
B2 IE R AP R BATRIAE —A removelf R, FRATHENRECEIRID:

default boolean removelf(Predicate<? super E> filter) {
Objects.requireNonNull(filter);
boolean removed = false;
final lterator<E> each = iterator();
while (each.hasNext()) {
if (filter.test(each.next())) {
each.remove();
removed = frue;
}
}

return removed;
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List<String> stringList = Arrays.asList("Snap", "Crackle", "Pop");
InstrumentedHashSet<String> s = new InstrumentedHashSet<>();
s.addAll(stringList);

s.removelf(next -> StringUtils.isNotBlank(next) && next.length() > 3);
System out.printin(s);
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BESREA] T supper.addAll() , i%e%4kK [ java.util. AbstractCollection, F-ATAI LLSEHE & HISZIR -

public boolean addAll(Collection<? extends E> c¢) {
boolean modified = false;
for(Ee:c)
if (add(e))
modified = true;
return modified;
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public boolean add(E e) {
throw new UnsupportedOperationException();

}

R R BRI 24 A SRR #E 7% (UnsupportedOperationException ) .
BAVBERIIALIE HashSet FE | add K%L (java.util. HashSet#add) :

public boolean add(E €) {
return map.put(e, PRESENT)==null
}

FATAEXHZEWEST add % (com.imooc.basic.inheritance.InstrumentedHashSet#add) :

@Override

public boolean add(E €) {
addCount++;
return super.add(e);

}
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addAll(Collection<? E>c
modified =
Ee:c
add(e
modified =
modified

IBLIX B this A4 (REPTRIIXN REHE) ?

public boolean addAll({Collection<? extends E> c)
boolean modified = false;
for (Ee : c)
if (add(e
modified = true;
return modified;

AbstractCollection addAll(}
B, InstrumentedHashSetTest.testAddCount InstrumentedHashSetTest
Debugger 2 Console I 4 + =

Framas Threads

"main"@1 in group "main": RUNNING v

addAll(Collection): 342, AbstractCollection (java.utif), Abst
addAll{Collect 7 rumentedH t (c
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InstrumentedHashSet<String> s = InstrumentedHashSet<>
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public class com.imooc.basic.inheritance.InstrumentedHashSet<E> extends java.util. HashSet<E> {
public com.imooc.basic.inheritance.InstrumentedHashSet();
Code:
0: aload_0
. invokespecial #1 /I Method java/util/HashSet."<init>":()V
-aload 0

1
4
5:iconst_0
6: putfield  #2 /I Field addCount:|
9: return
public com.imooc.basic.inheritance. InstrumentedHashSet(int, float);
Code:
0: aload_0
< iload_1
- fload_2
. invokespecial #3 /I Method java/util/HashSet."<init>":(IF)V
aload_0
iconst_0
:putfield  #2 /I Field addCount:I
11: return

® N WN =

public boolean add(E);
Code:

0: aload_0
1: dup
2: getfield  #2 /I Field addCount:I
5:iconst_1
6: jadd
7: putfield  #2 /I Field addCount:I
10: aload_0
11: aload_1
12: invokespecial #4 /I Method java/util/HashSet.add:(Ljava/lang/Object;)Z
15: ireturn

public boolean addAll(java.util. Collection<? extends E>);
Code:

0: aload_0
1: dup
2: getfield  #2 /I Field addCount:|
5: aload_1
6: invokeinterface #5, 1 /I InterfaceMethod java/util/Collection.size:()!
11: iadd
12: putfield — #2 /I Field addCount:I
15: aload_0
16: aload_1
17: invokespecial #5 /I Method java/util/HashSet.addAll:(Ljava/util/Collection;)Z
20: ireturn

public int getAddCount();
Code:
0: aload_0
1: getfield  #2 /I Field addCount:|
4 ireturn

M ERRIG, BATEE], super KigEFIEHRmiIFaS CEMTERHANEE. ) superadd(e);, WHIIZ java.uti.HashS
etttadd E %, super.addAll(c) PRI HashSet.addAll S2fr biZmk R4k & H AbstractCollection#taddAll .

RE4R super.addAll %] T AbstractCollection#taddAll, FF-4 X B addAll iR add =M BR E e 2

FAI1EIL javap -c AbstractCollection <L 4% AbstractCollection :



public abstract class java.util. AbstractCollection<E> implements java.util. Collection<E> {
protected java.util. AbstractCollection();
Code:
aload_0
. invokespecial # /I Method java/lang/Object."<init>":()V
:return

11 8 W AL
public boolean add(E);
Code:
I new # Il class java/lang/UnsupportedOperationException
- dup
. invokespecial # /I Method java/lang/UnsupportedOperationException."<init>":()V
- athrow

public boolean addAll(java.util. Collection<? extends E>);
Code:

iconst_0
:istore_2
aload_1
. invokeinterface #26, Il InterfaceMethod javalutil/Collection.iterator:()Ljava/util/lterator;
- astore_3
:aload_3
. invokeinterface #5, /I InterfaceMethod javalutil/lterator.hasNext:()Z
- ifeq
aload_3
- invokeinterface #6, /I InterfaceMethod java/util/lterator.next:()Ljava/lang/Object;
- astore
aload_0
: aload
- invokevirtual # /I Method add:(Ljava/lang/Object;)Z
- ifeq
“iconst_1
“istore_2
: goto
‘iload_2
“ireturn

FRAAZZ 1] L) S B 2 2 FRAR invokevirtual 77 IR 4 .
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The Java Virtual Machine gives special treatment to signature polymorphic methods in the invokevirtual

instruction (§invokevirtual), in order to effect invocation of a method handle.
JVM ] LU invokevirtual SZHL 2 25 bR $0Z # .

invokevirtual invokes an instance method of an object, dispatching on the (virtual) type of the object. This is

the normal method dispatch in the Java programming language.
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invokevirtual i Xt R SLEI R E  SARTEXT R SERR R BEAT 70Uk (HI: LRG0 PRas AN RER € S & A 2 7
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The difference between the invokespecial instruction and the invokevirtual instruction (§invokevirtual) is that
invokevirtual invokes a method based on the class of the object. The invokespecial instruction is used to
invoke instance initialization methods (§2.9) as well as private methods and methods of a superclass of the

current class.

invokevirtual &% T Xt R RIAR B9 J7vE 1, 1 invokespecial T8 FHSEBIATa60 77 (K& %D , pri
vate J5iEF 4RI R IIRM Tk
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o invokevirtual: HI -1 AEFAA L5
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public boolean addAll(java.util. Collection<? extends E>);

Code:
0:iconst_0
1: istore_2
2: aload_1
3: invokeinterface #26, 1 /I InterfaceMethod javal/util/Collection.iterator:()Ljaval/util/lterator;
8: astore_3
9: aload_3
10: invokeinterface #5, 1 /I InterfaceMethod java/util/lterator.nasNext:()Z
15:ifeq 40
18: aload_3
19: invokeinterface #6, 1 /I InterfaceMethod java/util/lterator.next:()Ljava/lang/Object;
24: astore 4
26: aload_0
27: aload 4
29: invokevirtual #28 /I Method add:(Ljava/lang/Object;)Z
32:ifeq 37
35:iconst_1
36: istore_2
37: goto 9
40: iload_2
41 ireturn

MRIEIRTY 26 17HATE ZIN G2 aload_0 MEEIEAELALA this , ZHUE aload 4 NEIEALHS next IR [FIH) 747 i
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i) B HHAE HashSet [NEFSZILE,  addAll kR T add J5iRSEIlig, B4R HashSet [ SCRY A 41150
X4, (BRI R AR A HA,

InstrumentedHashSet Ff] addAll ik %64 addCount fin 3 , #REFIH supper.addAll ki HashSet ff)
addAll ¥, RJGIAAME InstrumentedHashSet Z %1 add 773, &ANTERIFAMH K, FILLUNT 3 M, &L
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5. % i

1. (Effective Java) %= 145 I EE X addAll() KA T BroiR s 8, E7wmpspa s ?

2. HTFEAMTGE MBS JDK FEEE, FXBEAE T RLMARREEE], HESERA I —/T/R08, ik Parent 2+
B eatAll i, HHBE SN eat BE, MARTHEN eat FHL.

public class Demo {
public static void main(String[] args) {
Child child = new Child();
child.eatAll(Arrays.asList("a", "b"));
}
}

import java.util. Collection;
import java.util lterator;

public class Parent<E> {

public void eat(E e) {
System.out.printin("P:eat-->" + e);
}
public void eatAll(Collection<? extends E> ¢) {
System.out.printin("P:eatAll");
lterator<? extends E> iterator = c.iterator();
while (iterator.hasNext()) {
MBS R X AT A
eat(iterator.next());
}
}



W

java.util.Collection

Child<E> Parent<E>

eat(Ee
System.out.printin("C:eat" + e

eatAll(Collection<? E>c
System.out.printin("C:eatAll"
eatAll(c
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