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public static String join(CharSequence delimiter, CharSequence... elements) {
Objects.requireNonNull(delimiter);
Objects.requireNonNull(elements);
// Number of elements not likely worth Arrays.stream overhead.
StringJoiner joiner = new StringJoiner(delimiter);
for (CharSequence cs: elements) {
joiner.add(cs);

}

return joiner.toString();



@Papam({'lll', II3II’ Ill@ll’ II30lI, lIlGGII, Il300ll’ lIlGGGII})
int stringlLen;

String[] data;

@Setup
public void setup() {
char[] x = new char[stringlLen];
Arrays.fill(x, '#');
data = new String[] {new String(x)};
}

@Benchmark
public String join() {
return String.j0in(", ", data);

}
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Java 8

public final class StringJoiner {
private StringBuilder value;

public StringJoiner add(CharSequence newElement) {
prepareBuilder() .append(newElement);
return this;

}

private StringBuilder prepareBuilder() {
if (value !'= null) {
value.append(delimiter);

} else {

value = new StringBuilder().append(prefix);
1
return value;

12



Java 9
public final class StringJoiner {

private String[] elts; // JDK-8054221
private int len;

public StringJoiner add(CharSequence newElement) {

final String elt = String.valueOf(newElement);
if (elts == null) {

elts = new String[8];
} else {

if (size == elts.length)

elts = Arrays.copyOf(elts, 2 * size);

len += delimiter.length();
1
len += elt.length();
elts[size++] = elt;
return this;

13



Java 9

public final class StringJoiner {

private void compactElts() {
if (size > 1) A

final char[] chars = new char[len];

int i = 1, k = getChars(elts[0], chars, 0);

do {
k += getChars(delimiter, chars, k);
k += getChars(elts[i], chars, k);
elts[i] = null;

} while (++i < size);

size = 1;

elts[0] = new String(chars);

14



String.replace




"Kpab Kpaby caenan rpabnun, nogapun rpabam Kpaby: «pabb rpabnamum rpasmi, Kpab»."

v

"3aBnab 3aBnaby caenan rpabnu, nogapun rpabnu 3asnaby: «pabb rpabnsamum rpasui, 3asnab»."

s = s.replace("kpa6", "szaBna6");

s = s.replaceAll("kpa6", "zasna6");

16



static final String KPAE =
"Kpab Kpaby cpenan rpabnu, nopapwun rpa6bnu Kpab6by: «lpabb rpabnamm rpaBun, Kpab».";

@Benchmark
public String foundMany() {
return KPAG.replace("kpa6", "sasna6");

}

@Benchmark
public String foundOne() {
return KPAG.replace("rpasuin", "rHycasein");

}

@Benchmark
public String notFound() {
return KPAE.replace("zaenab", "kpa6");

}

17
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Java 8

public String replace(CharSequence target, CharSequence replacement) {
return Pattern.compile(target.toString(), Pattern.LITERAL) .matcher(
this).replaceAll(Matcher.quoteReplacement(replacement.toString()));



public String replace(CharSequence target, CharSequence replacement) { Java 9
String tgtStr = target.toString();
String replStr = replacement.toString();
int j = index0f(tgtStr);
if (j < 0) return this;
int tgtLen = tgtStr.length();
int tgtLenl = Math.max(tgtLen, 1);
int thisLen = length();

int newLenHint = thisLen - tgtLen + replStr.length();
if (newLenHint < 0) {
throw new OutOfMemoryError();

}
StringBuilder sb = new StringBuilder(newLenHint);
int 1 = 0;

do {

sb.append(this, i, j).append(replStr);

i1 =73 + tgtLen;
} while (j < thisLen && (j = indexOf(tgtStr, j + tgtLenl)) > 0);
return sb.append(this, i, thisLen).toString();



public String replace(CharSequence target, CharSequence replacement) { Java 9

int j = index0f(tgtStr);
if (j < 0) return this;




public String replace(CharSequence target, CharSequence replacement) { Java 9

int tgtLen = tgtStr.length();
int tgtLenl = Math.max(tgtLen, 1);
int thisLen = 1length();

int newLenHint = thisLen - tgtLen + replStr.length();
if (newLenHint < 0) {
throw new OutOfMemoryError();

}

StringBuilder sb = new StringBuilder(newLenHint);




public String replace(CharSequence target, CharSequence replacement) { Java 9

int 1 = 0O;
do {
sb.append(this, i, j).append(replStr);
i1 =73 + tgtLen;
} while (j < thisLen && (j = indexOf(tgtStr, j + tgtLenl)) > 0);
return sb.append(this, i, thisLen).toString();
} 25




if (trgtLen > 0) {

if (trgtLen == 1 && replLen == 1) {
return replace(trgtStr.charAt(0), replStr.charAt(0));
}

boolean thisIsLatinl = this.islLatinl();
boolean trgtIsLatinl = trgtStr.isLatinl();
boolean replIsLatinl = replStr.isLatinl();
String ret = (thisIsLatinl && trgtIsLatinl && replIsLatinl)
? StringLatinl.replace(value, thisLen,
trgtStr.value, trgtlLen,
replStr.value, replLen)
: StringUTF16.replace(value, thisLen, thisIslLatinl,
trgtStr.value, trgtLen, trgtIsLatinl,

replStr.value, replLen, replIsLatinl);

if (ret !'= null) {
return ret;

}

return this;

} else { // trgtlen ==

}

Java 13



if (trgtLen > 0) {

if (trgtLen == 1 && replLen == 1) {
return replace(trgtStr.charAt(0), replStr.charAt(0));
}

boolean thisIsLatinl = this.islLatinl();
boolean trgtIsLatinl = trgtStr.isLatinl();
boolean replIsLatinl = replStr.isLatinl();
String ret = (thisIsLatinl && trgtIsLatinl && replIsLatinl)
? StringLatinl.replace(value, thisLen,
trgtStr.value, trgtlLen,
replStr.value, replLen)
: StringUTF16.replace(value, thisLen, thisIslLatinl,
trgtStr.value, trgtLen, trgtIsLatinl,

replStr.value, replLen, replIsLatinl);

if (ret !'= null) {
return ret;

}

return this:

} else { // trgtlLen ==

}

Java 13
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if (trgtLen > 0) {
if (trgtLen == 1 && replLen == 1) {
return replace(trgtStr.charAt(0), replStr.charAt(0));

Java 13

}.
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if (trgtLen > 0) {

if (trgtLen == 1 && replLen == 1) {
return replace(trgtStr.charAt(0), replStr.charAt(0));
}

boolean thisIsLatinl = this.islLatinl();
boolean trgtIsLatinl = trgtStr.isLatinl();
boolean replIsLatinl = replStr.isLatinl();
String ret = (thisIsLatinl && trgtIslLatinl && replIsLatinl)
? (StringLatinl.replace(value, thislLen,
trgtStr.value, trgtlLen,
replStr.value, replLen)
: StringUTF16.replace(value, thisLen, thisIslLatinl,
trgtStr.value, trgtLen, trgtIsLatinl,

replStr.value, replLen, replIsLatinl);

if (ret !'= null) {
return ret;

}

return this;

} else { // trgtlen ==

}

Java 13
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if (trgtLen > 0) {
if (trgtLen == 1 && replLen == 1) {
return replace(trgtStr.charAt(0), replStr.charAt(0));

Java 13

}.

boolean thisIsLatinl = this.islLatinl();
boolean trgtIsLatinl = trgtStr.isLatinl();
boolean replIsLatinl = replStr.isLatinl();
String ret = (thisIsLatinl && trgtIsLatinl && replIsLatinl)
? StringLatinl.replace(value, thisLen,
trgtStr.value, trgtlLen,
replStr.value, replLen)
: (StringUTF16.replace(value, thisLen, thisIslLatinl,
trgtStr.value, trgtLen, trgtIsLatinl,
replStr.value, replLen, replIsLatinl);

if (ret !'= null) {
return ret;

}

return this;
} else { // trgtlen ==

} . 30



# VALUE TARGET REPL RESULT

1 Latinl Latinl UTF16 null or UTF16

2 Latinl UTF16 Latinl null

3 Latinl UTF16 UTF16 null

4 UTF16 Latinl Latinl null or UTF16

5 UTF16 Latinl UTF16 null or UTF16

6 UTF16 UTF16 Latinl null, Latinl or UTF16
7 UTF16 UTF16 UTF16 null or UTF16




# VALUE TARGET REPL RESULT

1 Latinl Latinl UTF16 null or UTF16

2 Latinl UTF16 Latinl null

3 Latinl UTF16 UTF16 null

4 UTF16 Latinl Latinl null or UTF16

5 UTF16 Latinl UTF16 null or UTF16

6 UTF16 UTF16 Latinl null, Latinl or UTF16
7 UTF16 UTF16 UTF16 null or UTF16




# VALUE TARGET REPL RESULT

1 Latinl Latinl UTF16 null or UTF16

2 Latinl UTF16 Latinl null

3 Latinl UTF16 UTF16 null

4 UTF16 Latinl Latinl null or UTF16

5 UTF16 Latinl UTF16 null or UTF16

6 UTF16 UTF16 Latinl null, Latinl or UTF16
7 UTF16 UTF16 UTF16 null or UTF16




public static String replace(byte[] value, int vallLen, byte[] targ,
int targLen, byte[] repl, int replLen)
{

assert targlLen > 0;

int i, j, p = 0O;

if (vallLen == || (i = indexO0f(value, vallLen, targ, targlLen, 0)) < 0) {
return null; // for string to return this;

}

34



public static String replace(byte[] value, int vallLen, byte[] targ,

{

int targLen, byte[] repl, int replLen)

// find and store indices of substrings to replace
int[] pos = new int[16];
pos[0] = 1i;
1 += targlLen;
while ((j = indexOf(value, vallLen, targ, targLen, i)) > 0) {
if (++p == pos.length) {
pos = Arrays.copyO0f(pos, ArraysSupport.newLength(p, 1, p >> 1));
}
pos[p] = Jj;
i = J + targlLen;

35



public static String replace(byte[] value, int vallLen, byte[] targ,
int targLen, byte[] repl, int replLen)
{

int resultLen;
try {
resultLen = Math.addExact(valLen,
Math.multiplyExact(++p, replLen - targlLen));
} catch (ArithmeticException ignored) {
throw new OutOfMemoryError();

}

if (resultLen == 0) {
return "";

}

byte[] result = StringConcatHelper.newArray(resultLen);



public static String replace(byte[] value, int vallLen, byte[] targ,
int targLen, byte[] repl, int replLen)
{

int resultLen;
try {
resultLen = Math.addExact(valLen,
Math.multiplyExact(++p, replLen - targlLen));
} catch (ArithmeticException ignored) {
throw new OutOfMemoryError();

3

if (resultLen == 0) {
return "";

3

byte[] result = StringConcatHelper.newArray(resultLen);
W\ Ly
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public static String replace(byte[] value, int vallLen, byte[] targ,
int targLen, byte[] repl, int replLen)
{

int posFrom = 0, posTo = 0;
for (int q = 0; q < p; ++q) {
int nextPos = pos[q];
while (posFrom < nextPos) A
result[posTo++] = value[posFrom++];
}
posFrom += targlLen;
for (int k = 0; k < replLen; ++k) {
result[posTo++] = repl[k];
1
}

while (posFrom < vallLen) {
result[posTo++] = value[posFrom++];

}
return new String(result, LATIN1);



37

When | compared performance of Apache's StringUtils.replace() VS String.replace() |was
surprised to know that the former is about 4 times faster. | used Google's Caliper framework to
measure performance. Here's my test

public class Performance extends SimpleBenchmark {
String s = "111222111222";

public int timeM1(int n) {

fm+ rnac = 0
public static void main(String... args) {
Runner.main(Performance.class, args);
¥
}
output

0% Scenario{vm=java, trial=0, benchmark=M1} 9820,93 ns; ?=1053,91 ns @ 1@ trials
50% Scenario{vm=java, trial=0, benchmark=M2} 2594,67 ns; ?=58,12 ns @ 10 trials

benchmark us linear runtime

Why is that? Both methods seem to do the same work, StringUtils.replace() is even more flexible.

java  Edittags
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Java 9 Java 8

Java 13

0% Scenario{vm
50% Scenario{vm

benchmark ns

=java, trial=0, benchmark=M1} 291.42 ns; o=6.56ns @ 10 trials
=java, trial=0, benchmark=M2} 70.34 ns; 0=0.15ns @ 3 trials

Linear runtime

(M1 291.4

M2 70.3

0% Scenario{vm
50% Scenario{vm

=java, trial=0, benchmark=M2} 99,15 ns; 0=8,34ns @ 10 trials
=java, trial=0, benchmark=M1} 103,43 ns; 0=9,01ns @ 10 trials

benchmark ns linear runtime

0% Scenario{vm
50% Scenario{vm

=java, trial=0, benchmark=M2} 91,64 ns; o0=5,12ns @ 10 trials
=java, trial=0, benchmark=M1} 57,38 ns; o0=2,51ns @ 10 trials

benchmark ns linear runtime
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HashSet.toArray



public class HashSet<E>
extends AbstractSet<E>
implements Set<E>, Cloneable, java.io.Serializable
private transient HashMap<E,Object> map;
// Dummy value to associate with an 0Object in the backing Map
private static final Object PRESENT = new Object();
public HashSet() { map = new HashMap<>(); }
public Iterator<E> iterator() { return map.keySet().iterator(); }
public int size() { return map.size(); }

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

public boolean remove(Object o) { return map.remove(o)==PRESENT; }

42



public <T> T[] toArray(T[] a) {
// Estimate size of array; be prepared to see more or fewer elements
int size = size();
T[] r = a.length >= size ? a :
(TL1)java.lang.reflect.Array
.newInstance(a.getClass().getComponentType(), size);
Iterator<E> it = iterator();
for (int i = 0; i < r.length; i++) {
if (! it.hasNext()) { // fewer elements than expected
if (a == r) {
r[i] = null; // null-terminate
} else if (a.length < i) {
return Arrays.copyOf(r, 1i);
} else {
System.arraycopy(r, 0, a, 0, i);
if (a.length > i) a[i] = null;

1
return a;

1

r[i] = (Mit.next();

}

// more elements than expected
return it.hasNext() ? finishToArray(r, it) : r;
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public <T> T[] toArray(T[] a) {
// Estimate size of array; be prepared to see more or fewer elements
int size = size();
T[] r = a.length >= size ? a :
(TL1)java.lang.reflect.Array
.newInstance(a.getClass().getComponentType(), size);
Iterator<E> it = iterator();
for (int i = 0; i < r.length; i++) {
if (! it.hasNext()) { // fewer elements than expected
if (a == r) {
r[i] = null; // null-terminate
} else if (a.length < i) {
return Arrays.copyOf(r, 1i);
} else {
System.arraycopy(r, 0, a, 0, i);
if (a.length > i) a[i] = null;

1
return a;

1

r[i] = (Mit.next();

}

// more elements than expected
return it.hasNext() ? finishToArray(r, it) : r;
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public <T> T[] toArray(T[] a) {
// Estimate size of array; be prepared to see more or fewer elements
int size = size();
T[] r = a.length >= size ? a :
(TL1)java.lang.reflect.Array
.newInstance(a.getClass().getComponentType(), size);
Iterator<E> it = iterator();
for (int i = 0; i < r.length; i++) {
(if (! it.hasNext()) { // fewer elements than expected )
if (a == r) {
r[i] = null; // null-terminate
} else if (a.length < i) {
return Arrays.copyOf(r, 1i);
} else {
System.arraycopy(r, 0, a, 0, i);
if (a.length > i) a[i] = null;

1
. return a, J
T

r[i] = (T)it.next();

}

// more elements than expected
return it.hasNext() ? finishToArray(r, it) : r;

45



public <T> T[] toArray(T[] a) {
// Estimate size of array; be prepared to see more or fewer elements
int size = size();
T[] r = a.length >= size ? a :
(TL1)java.lang.reflect.Array
.newInstance(a.getClass().getComponentType(), size);
Iterator<E> it = iterator();
for (int i = 0; i < r.length; i++) {
if (! it.hasNext()) { // fewer elements than expected
if (a == r) {
r[i] = null; // null-terminate
} else if (a.length < i) {
return Arrays.copyOf(r, 1i);
} else {
System.arraycopy(r, 0, a, 0, i);
if (a.length > i) a[i] = null;

1
return a;

1

r[i] = (Mit.next();

}

// more elements than expected
Peturn(it.hasNext() ? finishToArray(r, it)): r:
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Java 14

public class HashMap<K, V> extends AbstractMap<K, V>
implements Map<K,V>, Cloneable, Serializable {

final <T> T[] prepareArray(T[] a) { // JDK-8225339
int size = this.size;
if (a.length < size) {
return (T[]) java.lang.reflect.Array
.newInstance(a.getClass().getComponentType(), size);
}
if (a.length > size) {
a[size] = null;
1
return a;
}
1

47



Java 14

public class HashMap<K, V> extends AbstractMap<K, V>
implements Map<K,V>, Cloneable, Serializable {

<T> T[] keysToArray(T[] a) { // JDK-8225339
Object[] r = a;
Node<K,V>[] tab;
int idx = 0;
if (size > 0 && (tab = table) != null) A
for (Node<K,V> e : tab) {

for (; e != null; e = e.next) {
r[idx++] = e.key;
}
}
1
return a;

48



Java 14

public class HashSet<E>
extends AbstractSet<E>
implements Set<E>, Cloneable, java.io.Serializable

@Override
public Object[] toArray() A{
return map.keysToArray(new Object[map.size()]);

}

@Override
public <T> T[] toArray(T[] a) {
return map.keysToArray(map.prepareArray(a));
}
1

49



Java 14

public class LinkedHashMap<K,V> extends HashMap<K, V>
implements Map<K,V> {

@Override
final <T> T[] keysToArray(T[] a) {
Object[] r = a;
int idx = 0;
for (LinkedHashMap.Entry<K,V> e = head; e != null; e = e.after) {
r[idx++] = e.key;
1

return a;

50
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public ArrayList(Collection<? extends E> c) {
| elementData = c.toArray(); |
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Arrays.asList().iterator()



% Jpoint '
N°4.4: .asList().iterator()

long arrayWithIterator() {
final List<Integer> list = Arrays.asList( array );
long sum = 0;
fiaat Listeintegers Ly for( final Integer n : list ) {
fort.dimel Integer o ¢ Ust ) ¢ sum += n.intValue();

SUs = 0, IntValuel);
: }
return sum;

) return sum;

JOK: 1,0,0.77 (25.77-00)) }

N%4 4. .asList().iterator()

long ArrayWithIterater() {

Arrays MLIt( array

WITH_TTERATOR(SIZE:16) 5 12 russ, 00 = mach

#01 ~= 24,05 b/call (441070429

JDK: 1.8.0_77 (25.77-b03)

“n
t “n
2 o 2::: b/call (5351 tes/ 22462864 €2

WITH_ITERATOR[SIZE:16]: 12 runs, 3000 ms each

#0: ~= 24.05 b/call (4410704296 bytes/183425024 calls)
#1: ~= 24.00 b/call (5220499248 bytes/217509888 calls)
#2: ~= 24,00 b/call (5583102000 bytes/232629248 calls)
#3: ~= 24.00 b/call (5351530544 bytes/222979072 calls)
#4: ~= 24.00 b/call (5391245136 bytes/224625664 calls)

https://youtu.be/K6c3W6VhQOA PycnaH Yepémunu — Escape Analysis u ckanapusaumn 54



https://youtu.be/K6c3W6vhQOA

+ + + +

@SafeVarargs

@SuppressWarnings("varargs")

public static <T> List<T> asList(T... a) {
return new ArraylList<>(a);

+
[ **

* @sert1al include

*/

private static class ArrayList<E> extends AbstractList<E>
implements RandomAccess, java.l1lo.Serializable

{

@verride // JDK-8155600
public Iterator<E> iterator() {
return new ArrayItr<>(a);

}.

55



private static class ArrayItr<E> implements Iterator<E> {
private int cursor;
private final E[] a;

ArrayItr(E[] a) {
this.a = a;

}

@Override
public boolean hasNext() {
return cursor < a.length;

}

@Override
public E next() {
int 1 = cursor;
if (i >= a.length) throw new NoSuchElementException();
cursor = 1 + 1;
return al[i];

56



private final String[] data = {"foo", "bar", "baz"};

@Benchmark
public int sum() {
return sumList(Arrays.aslList(data));

}

private int sumList(List<String> 1list) {
int sum = 0;
for (String s : list) {

sum += s.length();

}

return sum,;

}
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Properties.getProperty



Java 8

public
class Properties extends Hashtable<Object,0Object> {

public String getProperty(String key) {
Object oval = super.get(key);
String sval = (oval instanceof String) ? (String)oval : null;
return ((sval == null) && (defaults != null)) ?
defaults.getProperty(key) : sval;

}

public synchronized Object setProperty(String key, String value) {
return put(key, value);

}



public class Hashtable<K, V>
extends Dictionary<K, V>
implements Map<K,V>, Cloneable, java.io.Serializable {

public synchronized V get(Object key) {

\ -

public synchronized V put(K key, V value) {

\ .
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public class PropertiesGet {
private Properties properties = IntStream.range(0, 10000).boxed()
.collect(toMap(String::valueOf, i -> String.valueOf(i * i),
(a, b) -> a, Properties::new));

@Benchmark
public int sumOfSquares() {
return IntStream.range(0, 10000)
.map(x -> Integer.parseInt(properties.getProperty(String.valuelf(x))))
.sum();

}.

@Benchmark
public int sumOfSquaresParallel() {
return IntStream.range(0, 10000).parallel()
.map(x -> Integer.parseInt(properties.getProperty(String.value0f(x))))
.sum();
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BPEMA, MKC

1500

1250

1000

750

500

250

10

BEPCUA JDK

M sequential

M parallel

11

12

13

63



BPEMA, MKC
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Java 9

public
class Properties extends Hashtable<Object,0Object> {

/** JDK-8029891
* Properties does not store values 1n 1ts inherited Hashtable, but instead
* 1n an internal ConcurrentHashMap. Synchronization 1s omitted from
* simple read operations. Writes and bulk operations remain synchronized,
* as 1n Hashtable.
*/

private transient volatile ConcurrentHashMap<Object, Object> map;
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Java 9
public
class Properties extends Hashtable<Object,0Object> {

@Override
public boolean containsKey(Object key) {
return map.containsKey(key);

}

@Override
public Object get(Object key) {
return map.get(key);

}

@Override
public synchronized Object put(Object key, Object value) {
return map.put(key, value);

}
} N 66



Java 9

public
class Properties extends Hashtable<Object,0Object> {

private Properties(Properties defaults, int initialCapacity) {
// use package-private constructor to
// initialize unused fields with dummy values
super((Void) null);
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Java 9

public class Hashtable<K, V>
extends Dictionary<K, V>
implements Map<K,V>, Cloneable, java.io.Serializable {

* A constructor chained from {@link Properties} keeps Hashtable fields
* uninitialized since they are not used.
*

* @param dummy a dummy parameter
*/
Hashtable(Void dummy) {}
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Collections hashCodes



java.util.Set<E> int hashCode()

Returns the hash code value for this set. The hash code of a set is defined to be the sum
of the hash codes of the elements in the set, where the hash code of a null element is
defined to be zero. This ensures that s1.equals(s2) implies that
sl.hashCode()==s2.hashCode() foranytwo sets sl and s2,

as required by the general contract of Object.hashCode.
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java.util.List<E> int hashCode()

Returns the hash code value for this list. The hash code of a list is defined to be
the result of the following calculation:

int hashCode = 1;
for (E e : 1list)
hashCode = 31xhashCode + (e==null ? 0 : e.hashCode());

This ensures that Listl.equals(list2) implies that

listl.hashCode()==11ist2.hashCode() foranytwo lists, List1 and 1ist2, as required
by the general contract of Object.hashCode.
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Ve 'z
* The empty set (immutable). This set 1s serializable.
*

* @see #emptySet()
*/
@SuppressWarnings (" rawtypes")
public static final Set EMPTY_SET = new EmptySet<>();

private static class EmptySet<E>
extends AbstractSet<E>
implements Serializable
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+ + + +

Ve 'z
* The empty set (immutable). This set 1s serializable.
*
* [@see #emptySet()
*/
@SuppressWarnings (" rawtypes")
public static final Set EMPTY_SET = new EmptySet<>();

Java 9

private static class EmptySet<E>
extends AbstractSet<E>
implements Serializable

@Override
public int hashCode() { // JDK-8166365
return 0;

}
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/[ x%
* Returns an immutable set containing only the specified object.
* The returned set 1s serializable.
*
* @param <T> the class of the objects i1n the set
* @param o the sole object to be stored i1n the returned set.
* @return an immutable set containing only the specified object.
*/
public static <T> Set<T> singleton(T o) {
return new SingletonSet<>(o0);

}.

private static class SingletonSet<E>
extends AbstractSet<E>
implements Serializable
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+ + + +

/[ x%
* Returns an immutable set containing only the specified object.
* The returned set 1s serializable.
*
* @param <T> the class of the objects i1n the set
* @param o the sole object to be stored i1n the returned set.
* @return an immutable set containing only the specified object.
*/
public static <T> Set<T> singleton(T o) {
return new SingletonSet<>(o0);

Java 9

}

private static class SingletonSet<E>
extends AbstractSet<E>
implements Serializable

@Override
public int hashCode() { // JDK-8166365
return Objects.hashCode(element);
} } 76



/[ x%
* Returns an immutable list containing only the specified object.
* The returned list 1s serializable.
*
* @param <T> the class of the objects i1n the list
* @param o the sole object to be stored i1n the returned list.
* @return an immutable list containing only the specified object.
* (@since 1.3
*/
public static <T> List<T> singletonList(T o) {
return new SingletonList<>(o0);

}.

private static class SingletonList<E>
extends AbstractList<E>
implements RandomAccess, Serializable {

77



+ + + +

/[ x%
* Returns an immutable list containing only the specified object.
* The returned list 1s serializable.
*
* @param <T> the class of the objects i1n the list
* @param o the sole object to be stored i1n the returned list.
* @return an immutable list containing only the specified object.
* (@since 1.3
*/
public static <T> List<T> singletonList(T o) {
return new SingletonList<>(o0);

}

private static class SingletonList<E>
extends AbstractList<E>
implements RandomAccess, Serializable {

@Override
public int hashCode() { // JDK-8166365
return 31 + Objects.hashCode(element);

}

Java 9
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private Collection<?>[] collections = {
Collections.emptySet(), Collections.singleton("foo"),
Collections.singletonlList("foo™)

};

@Benchmark
public int hashCodes() {
return collections[0].hashCode()+collections[1].hashCode()+
collections[2].hashCode();
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private Collection<?>[] collections = {
Collections.emptySet(), Collections.singleton("foo"),
Collections.singletonlList("foo™)

F;

@Benchmark
public int hashCodes() {
return collections[0].hashCode()+collections[1].hashCode()+
collections[2].hashCode();

4 4.5 5 5.5
BPEMA, HC
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private Collection<?>[] collections = {
Collections.emptySet(), Collections.singleton("foo"),
Collections.singletonlList("foo")

F;

@Benchmark
public int hashCodes() {
return collections[0].hashCode()+collections[1].hashCode()+
collections[2].hashCode();

aes s
Java 8

BPEMA, HC

o
[N
N
w
S
(92

5.801

81



public static <T> List<T> nCopies(int n, T o) {
if (n < 0)
throw new IllegalArgumentException( + Nn);
return new CopiesList<>(n, o);

‘t’ww////////// / / , , ’ ' ' v v N




public static <T> List<T> nCopies(int n, T o) {
if (n < 0)
throw new IllegalArgumentException("List length
return new CopiesList<>(n, o0);

}

private static class CopiesList<E>
extends AbstractlList<E>
implements RandomAccess, Serializable

final int n;
final E element;

CopiesList(int n, E e) {
assert n >= 0;
this.n = n;
element = e;

"+ n);
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// AbstractlList::hashCode
public int hashCode() A{
int hashCode = 1;
for (E e : this)

hashCode = 31xhashCode + (e==null ? 0 :

return hashCode;

e.hashCode());
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// AbstractlList::hashCode
public int hashCode() {
int hashCode = 1;
for (E e : this)
hashCode = 31xhashCode + (e==null ? 0 : e.hashCode()); '

return hashCode;

we
Zheka Kozlov

@ZhekaKozlov

Straight from the top of my DOM

public int hashCode() {
int hashCode = 1;
final int elementHashCode

= (
for (int i = 0; i < n; i++) {
hashCode = 31%hashCode + elementHashCode;

element == null) ? 0 : element.hashCode();

}

return hashCode;

http://mail.openjdk.java.net/pipermail/core-libs-dev/2018-November/056843.html
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H - x3Ww-Koa Konnekuuu
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H - x3Ww-Koa Konnekuuu
h —xaWw-Koa snemeHTa
11 —4YNCNO 3NEMEHTOB

H=h+31(h+31..(h+31(h+31))..)
(n pas)

... HO C NepenosiHeEHNEM

2147483647 + 1 =—-2147483648




Z,32 = {0..23% — 1; +; X} - KONbLO BbIYETOB NO MOAyNtO 232



Signed integer

13:34:52 shade@shade-desktop ~ $ echo 42 | gpg —--sign —-armor

owEBUAKv/ZANAWAKAQO7MoVioRmnAcsJYgBdaQneNDIKiQIzBAABCgAdFiEEAZCC
vADgMk4q70zwDTsyhWKhGacFA11pCd4ACgkQDTsyhWKhGaeQwA/+NNXTHWNNYVbD
EpaaoPo1VJIB68UgOv6VLEkiezsAB16UKkTwIon6PPNUVGT6VKF r+u8P/5Gb6PQ3Pu
Vp/W3HxQUVjZGJit0kmeWln92IrwDBs2MVZ7XLo198We/LbS0oZMS5xt9kKmfRtt1
1fbyLXb68XMjybolqthryTwl02tgjix2nBFp2hcpM1zR6993dBBQD5aUlDcub4H3
9TcyoMdIOnl8/YL70aQmXFnM7hkORGK1+5DREwecKX1nVZQGROY jshOagPjuK8Z]

SSADzojynqgby32gxCYsINThj4I1RAnNnGneZubTj6PtAs+zn1TceLgO@EZTBIB1YS
gcyxtP700ikiFNbnuSOuDvyv+WI1OUZ@baMh4nNTcJIH] ] 15G1Q96m4VE7PqYvtaq
B+0z8YeUPcTn@SZyTTbhQRid+dexXZwx+L31YP1uOVjx+BwZ59BzJYNTQoIgE/JV
Vkp1lXidxJE8nBp73XyI+L3b//RfVIRt9+N6gTzIGASGNNMUZWePsmNybuLKfOVZX
URNTLDIWCOeietYfdvD10R@OmM7tKY4Stpg8MP+ZzRDJIz2ugaFNL5nkUs5B6s1rR1
IEY0329cX21qgkK1Fp8@cZ3BNGWgKIEpQ4wESsIfINKvGO6/3rE7ImLZzXTiSvVN4 W
Z4v]7DUuutbLPP7Nm7gFxdzZXQt2vTc=

=kI9f

Image: https://twitter.com/shipilev/status/1167400545952423936
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Ly32 = {0.. 232 — 1: +: X} — KONbLO BbIYETOB NO MOAY/IO 232 Be33HaKoBbIE YMCAA

S,32 = {—231...231 — 1; +; X} - 3HaKoBble uncna

| xx>0 18 boxx <23t
f: 5532 = Ly fx) _{x+232,xS 0 [ _{x—232,x2231
lTeopema:
Vs, t € S,32:

fls+st) = f(s)+z f(t)
f(sxst) =f(s) Xz f(t)
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H - x3w-Koa konnekuuu
h —xaw-Koa snemeHTa
1 —4YNCNO 3IEMEHTOB

H=h+31(h+31..(h+31(h+31))..) (npa3s)

n—1
H = 31" + hz 31t
=0

2n—1

n-—1
3127 = (31M)2 i n i
E 311 = (31" + 1 E 31
3171 = 31.31" - ( ) -



Java 13

@Override
public int hashCode() { // JDK-8214687
if (n == 0) return 1;
int pow = 31;
int sum = 1;
for (int i = Integer.numberOfLeadingZeros(n) + 1; i < Integer.SIZE; i++) {
sum *= pow + 1;
POW *= pow;
if ((n << 1) <0) {
pow %= 31;
sum = sum * 31 + 1;
}
}

return pow + sum * (element == null ? 0 : element.hashCode());
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n Zheka’s, ns Optimized, ns

0 2,6 2,3

1 2,9 2,7

2 3,7 4,1

3 4,3 4,3

5 5,3 5,5

10 8,3 6,9

30 24,8 9,1

100 89,0 10,1
1000 923,8 14,1
10000 9157,4 17,0
100000 91705,6 20,8
1000000 919723,5 23,6
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In real life, | assure you, there is no
such thing as algebra.

— Zran g ebowdy —

AZ QUOTES




Math.hypot
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| Welcome to JShell -- Version 11
| For an introduction type: /help intro

jshell> Math.hypot(3, 4)
§1 ==> 5.0

jshell> Math.sqrt(3 * 3 + 4 * 4)
§2 ==> 5.0
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| Welcome to JShell -- Version 11
| For an introduction type: /help intro

jshell> Math.hypot(3, 4)
§1 ==> 5.0

jshell> Math.sqrt(3 * 3 + 4 * 4)
§2 ==> 5.0

jshell> Math.hypot(0.1, 0.2)
$3 ==> 0.22360679774997896

jshell> Math.sqrt(0.1 * 0.1 + 0.2 * 0.2)
S4 ==> 0.223606797749979
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| Welcome to JShell -- Version 11
| For an introduction type: /help intro

jshell> Math.hypot(3, 4)
§1 ==> 5.0

jshell> Math.sqrt(3 * 3 + 4 * 4)
§2 ==> 5.0

jshell> Math.hypot(0.1, 0.2)
$3 ==> 0.22360679774997896

jshell> Math.sqrt(0.1 * 0.1 + 0.2 * 0.2)
S4 ==> 0.223606797749979

jshell> Math.hypot(1e200, 1e200)
$5 ==> 1.414213562373095E200

jshell> Math.sqrt(1e200 * 1e200 + 1e200 * 1e200)
§6 ==> Infinity
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"y Tagir Valeev e
@tagir_valeev

How do you usually calculate hypotenuse in JVM
languages (@Java/@kotlin/@scala_lang/
@ApacheGroovy/@ceylonlang /whatever)?

[lepeBectn TBUT
Math.sqrt(x *x + y * y) 26%

Math.hypot(x, y) 15%

1411 ronocos - KoHeuHble pe3y/bTaTbl
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"y Tagir Valeev
@tagir_valeev

How do you usually calculate hypotenuse in JVM
languages (@Java/@kotlin/@scala_lang/
@ApacheGroovy/@ceylonlang /whatever)?

[lepeBectn TBUT
Math.sqrt(x *x + y * y)
Math.hypot(x, y)
Who needs hypotenuse?
Who needs JVM languages?

1411 ronocos - KoHeuHble pe3y/bTaTbl

26%

15%

50%

9%
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Intelli) IDEA sources

Math.sgrt(x * x + y * y); Math.hypot(x, y);

Production
€ ConnectionPaintinfo.java
70 return Math.hypot(dx, dy) <= 20;

€ DrawRegion.java

Production ,
€ Dsmlegend.java
sl 106 final int len = (int)Math.hypot(dx, dy);
1075 mySat[index] = (float)Math.sqrt(squarekx + ky
® GeometryUtiljava € FancyStroke.java
202 final double length = Math.sqrt(Math.pow(deltaY, 2) + Math.po\ € GeometryUtiljava
€ LineEndDecorator.java € LineChartjava
50 final double length = Math.sqrt(Math.pow(deltaY, 2) + Math.pow € MonotonicCurveFit.java
€ ScrollingModellmpl.java ¢ NavActionHelper.kt
4871 myTotalDist = Math.sqrt((double)myHDist * myHDist + (double] € PositionUtil java

€ ScenePicker.java

€ ScoutArrange.java

€ ScoutWidget,java

€ SimpleGraphCellPainter.java
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410.391

Java 8
3.728

0 100 200 300 400
BPEMA, HC

W Math.hypot(x,y) B Math.sgrt(x*x+y*y)
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Java 8
3.728
18.618
Java 9
3.738
0

100

B Math.hypot(x, y)

200 300
BPEMA, HC

B Math.sqrt(x*x+y*y)

400

410.391
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public static class Hypot {

public static final double TWO_MINUS_600
public static final double TWO_PLUS_600

0x1.0p-600;
0x1.0p+600;

private Hypot() {
throw new UnsupportedOperationException();
}

public static strictfp double compute(double x, double y) {

double a = Math.abs(x);
double b = Math.abs(y);
if (!Double.isFinite(a) || !Double.isFinite(b)) {

if (a == INFINITY || b == INFINITY)
return INFINITY;
else
return a + b; // Propagate NaN significand bits

}

if (b > a) {
double tmp = a;
a =b;
b = tmp;

}

assert a >= b;

// Doing bitwise conversion after screening for NaN allows

// the code to not worry about the possibility of
// "negative" NaN values.

// Note: the ha and hb variables are the high-order

// 32-bits of a and b stored as integer values. The ha and

// hb values are used first for a rough magnitude

// comparison of a and b and second for simulating higher

// precision by allowing a and b, respectively, to be

// decomposed into non-overlapping portions. Both of these

// uses could be eliminated. The magnitude comparison

// could be eliminated by extracting and comparing the
// exponents of a and b or just be performing a

// floating-point divide. Splitting a floating-point

// number into non-overlapping portions can be

// accomplished by judicious use of multiplies and

// additions. For details see T. J. Dekker, A Floating

// Point Technique for Extending the Available Precision ,

// Numerische Mathematik, vol. 18, 1971, pp.224-242 and
// subsequent work.

__HI(a); // high word of a
__HI(b); // high word of b

int ha
int hb

if ((ha - hb) > 0x3c00000) {
return a + b; // x / y > 2%%60
b

int k = 0;

if (a > 0x1.00000_ffff_ffffp500) { // a > ~2%%500
// scale a and b by 2*%-600
ha -= 0x25800000;
hb -= 0x25800000;

a = a *x TWO_MINUS_600;
b = b % TWO_MINUS_600;
k += 600;

b
double t1, t2;
if (b < 0x1.0p-500) { // b < 2#%-500

if (b < Double.MIN_NORMAL) { // subnormal b or 0 */
if (b == 0.0)
return a;
t1 = 0x1.0pl022; // t1 = 271022
b %= t1;
a *x= t1;
k -= 1022;
} else { // scale a and b by 22600
ha += 0x25800000; // a %= 27600
hb += 0x25800000; // b x= 27600
a = a * TWO_PLUS_600;

b b * TWO_PLUS_600;
K -= 600;

+
b
// medium size a and b
double w = a - b;

if (w > b) {

t1 = 0;

t1 = __HI(t1, ha);

t2 = a - t1;

w = Math.sgrt(tl*tl - (bx(-b) - t2 * (a + t1)));
} else {

double y1, y2;

a =a+a;

yl = 0;

yl = __HI(yl, hb);

y2 = b - vyl;

t1 = 0;

t1 = __HI(t1, ha + 0x00100000);

t2 = a - t1;

w = Math.sgrt(tlxyl - (wx(-w) - (tlxy2 + t2xb)));
b
if (k 1= 0) {

return Math.powerO0fTwoD(K) * w;
} else

return w;

Java 9
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public static class Hypot {
public static final double TWO_MINUS_600
public static final double TWO_PLUS_600

0x1.0p-600;

0x1.0p+600; int k = 0; java 9

private Hypot() { if (a > 0x1.00000_ffff_ffffp500) { // a > ~2xx500
. . . // scale a and b by 2*%-600
, throw new UnsupportedOperationException(); ha -= 0x25800000;
hb -= 0x25800000;
a * TWO_MINUS_600;
b * TWO_MINUS_600;

public static strictfp double compute(double x, double y) {

a
b
K

double a = Math.abs(x); Lonen
double b = Math.abs(y); ) += ;
if (!Double.isFinite(a) || !Double.isFinite(b)) { double t1, t2;

if (a == INFINITY || b == INFINITY) if (b < 0x1.0p-500) { = // b < 2x%-500

return INFINITY: if (b < Double.MIN_NORMAL) { // subnormal b or 0 %/
else ’ if (b == 0.0)
. return a;
retury QLTS t1 = 0x1.0p1022; // t1 = 271022
}
b %= t1;
. a x= t1;
if (o K -= 1022;
} else { // scale a and b by 272600
10el LNTO non-overLappil ha += 0x25800000; // a %= 27600
hb += 0x25800000; // b %= 27600
y 1 a = a % TWO_PLUS_600;
ortions can be accomplishec Db T PLueeo0!
k -= 600;

ydicious use of multiplies
dditions. For details see

I
s

// medium size a and b
double w = a - b;

[ . J. Dekker, A Floating Po1 RN

| echnique for Extending the e S

| L . = h. - (bx(-b) - t2 % + ;
1 recision, Numerische Mathen }a%gfﬂ wj&“ﬂ e T e
| ouble y1, y2;

| olL. 18, 1971, pp.224-242 ar e ¥

__HICy1, hb);

ubsequent work. et
t1 = 0;
t1 = __HI(t1, ha + 0x00100000);
. t2 = a - t1;
ha = __HI(a); // hic , (w - Mz)ath.sqrt(tl*yl - (wx(-w) - (tlxy2 + t2%b)));
= . y if (k 1= 0) {
hb— - ——HI (D) ! // h’l’f : return Math.powerO0fTwoD(K) * w;
} else
1 return w;
+
} r 110




public static class Hypot {
public static final double TWO_MINUS_600
public static final double TWO_PLUS_600

0x1.0p-600;
0x1.0p+600;

private Hypot() {
throw new UnsupportedOperationException();
}

public static strictfp double compute(double x, double y) {

double a = Math.abs(x);
double b = Math.abs(y);
if (!Double.isFinite(a) || !Double.isFinite(b)) {

if (a == INFINITY || b == INFINITY)
return INFINITY;
else
return a + b; // Propagate NaN significand bits

}

if (b > a) {
double tmp = a;
a =b;
b = tmp;

}

assert a >= b;

// Doing bitwise conversion after screening for NaN allows
// the code to not worry about the possibility of
// "negative" NaN values.

// Note: the ha and hb variables are the high-order

// 32-bits of a and b stored as integer values. The ha and
// hb values are used first for a rough magnitude

// comparison of a and b and second for simulating higher
// precision by allowing a and b, respectively, to be

// decomposed into non-overlapping portions. Both of these
// uses could be eliminated. The magnitude comparison

// could be eliminated by extracting and comparing the

// exponents of a and b or just be performing a

// floating-point divide. Splitting a floating-point

// number into non-overlapping portions can be

// accomplished by judicious use of multiplies and

// additions. For details see T. J. Dekker, A Floating

// Point Technique for Extending the Available Precision ,
// Numerische Mathematik, vol. 18, 1971, pp.224-242 and
// subsequent work.

int ha
int hb

__HI(a); // high word of a
__HI(b); // high word of b

if ((ha - hb) > 0x3c00000) {
return a + b; // x / y > 2%x60
b

int k = 0;

if (a > 0x1.00000_ffff_ffffp500) { // o > ~2%+500
// scale a and b by 2*%-600
ha -= 0x25800000;
hb -= 0x25800000;

a = a *x TWO_MINUS_600;
b = b % TWO_MINUS_600;
k += 600;

b

double t1, t2;
if (b < 0x1.Ba
if ubnormal b or 0 */

- __HI(y1, hu,
2 = b - vyl;

tl = 0;

t1 = __HI(t1l, ha + Ox0C
t2 = a - t1;
Math.sgrt(tixyl - (

if (k !'= 0) {

return Math.powerdfTwoD(
- else
return w;

Java 9
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Java 8

public static native double hypot(double x, double y);
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Math.abs

Image: http://rl337.0rg/2012/07/31/in-java-when-is-math-abs-negative/ 113
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*

*/

Returns the absolute value of an {@code int} value.
If the argument 1s not negative, the argument 1s returned.

If the argument 1s negative, the negation of the argument 1s returned.

<p>Note that 1f the argument 1s equal to the value of
{@link Integer#MIN_VALUE}, the most negative representable
{@code int} value, the result is that same value, which is
negative.

@param a the argument whose absolute value 1s to be determined
@return the absolute value of the argument.

public static int abs(int a) {

}

return (a < 0) ? -a : a;
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static int sumViaAbs(int[] data) {
int result = 0;
for (int x : data) {
result += Math.abs(x);
1

return result;



static int sumViaAbs(int[] data) {
int result = 0;
for (int x : data) {
result += Math.abs(x);
1

return result;

}

static int sumPlain(int[] data) {
int result = 0;
for (int x : data) {
result += x < 0 ? -X : X;
}

return result;



static int sumViaAbs(int[] data) {
int result = 0;
for (int x : data) {
result += Math.abs(x);
1

return result;

}

static int sumPlain(int[] data) A
int result = 0;
for (int x : data) {
result += x < 0 ? -X : X;

}

return result;

}

int[] data = new SplittableRandom(0).ints(10_000).toArray();
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ﬁ Hayaro yukAaa

: Loop

vmov(q rdx, xmm@

mov r10d,dword ptr [rdx+rbp*4+2ch] ZZ:?E;&P:Z% z Ziij
mov r1ld, dword ptr [de+rbp*4+28h] p

mov r9d, dword ptr [rdx+rbp*4+24h] data[rbp+5’] > rad
mov r8d, dword ptr [rdx+rbp*4+20h] data[rbp+4] > rad
mov ebx,dword ptr [rdx+rbp*4+ich’ dafa[VbP+3] > ebx
mov edi,dword ptr [rdx+rbp*4+18h’ data[rbp+2] > edi
mov esi,dword ptr [rdx+rbp*4+14h’ data[rbp+1] -> esi
mov rl4d,dword ptr [rdx+rbpx4+10h] data[rbp+0] > r14d

vmov(q XxmmoO, rdx
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ﬁ BoceMb pa3 OAd KaXK0020 3HAYEHUS

mov
neg
test
cmovl
add

rl4d, rlld
rlad

rlld,rlld
rlld, rl4d
eax,rlld

Konupyem riid > ri4d
UHBepmupyem ri4d

MpoBepsem r11d

EcAu MeHbwe O, mo ri4d > rild
Aodabrsem pesyromam 8 eax
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add ebp, 8h*“ — ebp+=8
cmp ebp, ecx

il loop ‘N\\\\

ECAU MeHbwe ecX, mo UJEM Ha3ald
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:lLoop
vmovdqu
vmovdqu
vmovdqu
vmovdqu
vmovdqu
vmovdqu
vmovdqu
vmovdqu
vpabsd
vpabsd
vpabsd
vpabsd
vpabsd
vpabsd
vpabsd
vpabsd
vphaddd
vphaddd

vextractil28 xmml,ymm@,1h

vpaddd
vmovd
vpaddd
vmovd
vphaddd
vphaddd

vextractil28 xmml,ymm@,1h

vpaddd
vmovd
vpaddd
vmovd
vphaddd
vphaddd

vextractil28 xmml,ymm@,1h

vpaddd
vmovd
vpaddd
vmovd

ymm@, ymmword
ymml, ymmword
ymm2, ymmword
ymm3, ymmword
ymmé4, ymmwonrd
ymm5, ymmwonrd
ymmé, ymmwonrd
ymm7, ymmword

ptr
ptr
ptr
ptr
ptr
ptr
ptr
ptr

ymm8, ymmO
ymm7,ymm7
ymm9, ymml
ymml@, ymm2
ymmé , ymmé
ymmll, ymmb
ymml2, ymm4
ymm2, ymm3
ymm@, ymm?7, ymm7
ymm@, ymm@, ymml

xmmo , xmmO, xmml
xmml, eax
xmml, xmml, xmmQ@
rlld, xmml
ymm@, ymmé , ymmé
ymm@, ymm@, ymml

xmm@, xmmO, xmml
xmml, rlld
xmml, xmml, xmm@
rlld, xmml

ymm@, ymmll, ymmll

ymmo , ymm@, ymml

xmmo , xmmO, xmml
xmml, rlld
xmml, xmml, xmm@
rlld, xmml

[rdx+rdix4+0f0h]
[rdx+rdix4+0d0Oh]
[rdx+rdix4+0b0Oh]

[rdx+rdix4+90h]
[rdx+rdix4+70h]
[rdx+rdix4+50h]
[rdx+rdix4+30h]
[rdx+rdix4+10h]

vphaddd ymm@®,ymml2, ymml2
vphaddd ymm@®, ymm@, ymml
vextractil28 xmml,ymm@,1lh
vpaddd xmm@,xmm@, xmml
vmovd xmml, rlld

vpaddd xmml,xmml, Xmm@
vmovd esi,xmml

vphaddd ymm@, ymm2, ymm2
vphaddd ymm@, ymm@, ymml
vextractil28 xmml,ymm@,1lh
vpaddd xmm@, xmmO, xmm1
vmovd xmml, esi

vpaddd xmml,xmml, Xmm@
vmovd rlld, xmml

vphaddd ymm@, ymm10, ymml10
vphaddd ymm@, ymm@, ymml
vextractil28 xmml,ymm0@,1lh
vpaddd xmm@, xmmO, xmm1
vmovd xmml,rild

vpaddd xmml, xmml, Xmm@
vmovd esi,xmml

vphaddd ymml13,ymm9, ymm9
vphaddd ymml3,ymml3, ymm3
vextractil28 xmm3,ymml3, 1lh
vpaddd xmml1l3,xmml3,xmm3
vmovd xmm3, esi

vpaddd xmm3,xmm3, xmml3
vmovd rlild, xmm3

vphaddd ymm5, ymm8, ymm8
vphaddd ymm5, ymm5, ymm4
vextractil28 xmm4,ymm5,1h
vpaddd xmm5, xmm5, xmmé4
vmovd xmmé4, rlld

vpaddd xmmé4, xmm4, xmm5
vmovd eax, xmm4

add edi, 40h
cmp edi,ebp
jl loop



/—\ Ha4varo yukAa

:Loop

vmovdqu
vmovdqu
vmovdqu
vmovdqu
vmovdqu
vmovdqu
vmovdqu
vmovdqu

ymm@, ymmwonrd
ymml, ymmword
ymm2, ymmwonrd
ymm3, ymmwonrd
ymm4, ymmwonrd
ymmb5, ymmwonrd
ymmé, ymmwonrd
ymm?7, ymmwonrd

ptr
ptr
ptr
ptr
ptr
ptr
ptr
ptr

 rdXx+rdix4+0f0h]
 rdx+rdix4+0d0h]
 rdx+rdix4+0b0h]
[ rdX+rdix4+90h]
 rdx+rdix4+70h]
 rdx+rdix4+50h]
 rdx+rdix4+30h]
 rdx+rdix4+10h]

data[rbp+56..63] > ymmo
data[rbp+48..55] > ymm1
data[rbp+40..47] > ymm2
data[rbp+32..39] > ymm3
data[rbp+24..31] > ymm4
data[rbp+16..23] > ymms
data[rbp+8..15] > ymme
data[rbp+0..7] > ymm7
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vpabsd
vpabsd
vpabsd
vpabsd
vpabsd
vpabsd
vpabsd
vpabsd

ymm8, ymmo
ymm7,ymm7
ymm9, ymml
ymml0, ymm2
ymmé, ymmé
ymmll, ymm5
ymml2, ymm4
ymm2, ymm3

Abs(ymmO) > ymms
Abs(ymm7) > ymm7
Abs(ymm1) > ymmaq
Abs(ymm2) > ymm10
Abs(ymme) > ymmeo
Abs(ymms) > ymm11
Abs(ymm4) > ymmi2
Abs(ymm3) > ymm2
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/— BocemMb pa3 OAs KaxK0020 3HAYEHUS

vphaddd ymm@®, ymm7, ymm7
vphaddd ymm@®, ymmO, ymml
vextractil28 xmml,ymm@, 1h
vpaddd xmm@®,xmmO, xmml
vmovd xmml, eax

vpaddd xmml, xmml, Xxmm@®
vmovd rlld, xmml

126



ymm7 7 6 5 4 3 2 1 0

vphaddd
ymme@, ymm7, ymm7

ymmo
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ymm7 5 4 1 0
vphaddd
ymme@, ymm7, ymm7
ymmo 6+7 4+5 2+3 0+1
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ymm7 7 6 5 4 3 2 1 0
vphaddd
ymme@, ymm7, ymm7
ymmo 6+7 4+5 6+7 4+5 2+3 0+1 2+3 0+1
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ymm7 7 6 5 4 3 2 1 0
vphaddd
ymme@, ymm7, ymm7
ymmo 6+7 4+5 6+7 4+5 2+3 0+1 2+3 0+1
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6+7

ymmo 6+7 4+5 4+5 2+3 0+1 2+3 0+1
vphaddd
ymme, ymm@, ymml
ymmo 4+5+6+7 | 4+5+6+7 0+1+2+3 | 0+1+2+3
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ymmo | 647 4+5 6+7 4+5 243 0+1 243 0+1
vphaddd ymml
ymmO, ymmO, ymml
ymmo 4+5+6+7 | 4+5+6+7 0+1+2+3 | 0+1+2+3
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ymmo | 647 4+5 6+7 4+5 243 0+1 243 0+1
vphaddd \ \ ymmi
ymmO, ymmO, ymml —
ymmo &S & 4+5+6+7 | 4+5+6+7 &S & | 0+1+2+3 | 0+1+2+43
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ymmo

vextractil28
xmml, ymm@, 1h

Xmm1l

4+5+6+7

4+5+6+7

0+1+2+3

0+1+2+3

l

l

4+5+6+7

4+5+6+7

XmmoO
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vpaddd

xmmoO, xmmO®, xmml

Xmm1l

0+1+2+3

0+1+2+3

4+5+6+7

4+5+6+7

XmmoO

0+...+7

0+...+7

XmmoO
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ﬁ BocemMb pa3 OAs KaxK0020 3HAYEHUS

vphaddd ymm@®, ymm7, ymm7
vphaddd ymm@®, ymmO, ymml
vextractil28 xmml,ymm@, 1h
vpaddd xmm@®,xmmO, xmml
vmovd xmml, eax

vpaddd xmml, xmml, Xxmm@®
vmovd rlld, xmml

~

-

J

- CYMMupyem KoOMnoHeHmbl ymm7

>~ eax + XxmmoO > riid
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add edi, 40h “ — edi+=64
cmp edi, ebp

jl loop “\\\\

EcAu MeHbwie ebp, mo udém Haszad
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vpaddd ymm@,ymm@,ymml
vpaddd ymm@,ymmO,ymm2
vpaddd ymmO,ymmO,ymm3
vpaddd ymm@,ymm@, ymm4
vpaddd ymmO,ymm@, ymmb
vpaddd ymm@,ymm@, ymmé
vpaddd ymmO,ymmO, ymm7
vphaddd ymm@, ymm®, ymm®
vphaddd ymm@, ymm®, ymm®
vextractil28 xmml,ymmO, 1h
vpaddd xmm@, xmm@®, xmml
vmovd xmml, eax
vpaddd xmml,xmml, Xmm@®
vmovd eax, xmml



vpaddd ymm@,ymm@,ymml
vpaddd ymm@,ymmO,ymm2
vpaddd ymm@,ymm@, ymm3
vpaddd ymm@,ymmO, ymm4
vpaddd ymm@,ymm@, ymmb5
vpaddd ymm@,ymmO, ymmé
vpaddd ymmO,ymmO, ymm7
vphaddd ymm@, ymm®, ymm®
vphaddd ymm@, ymm®, ymm®
vextractil28 xmml,ymmO, 1h
vpaddd xmm@,xmm0O, xmml
vmovd xmml, eax
vpaddd xmml,xmml, Xxmm@®
vmovd eax, xmml
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Ntoro

Issue ID Method/Class Fix version
JDK-8054221 Stringloiner 9
JDK-8058779 String.replace 9
JDK-8222955 String.replace 13
JDK-8225339 HashSet.toArray() 14
JDK-8029891 Properties.getProperty() 9
JDK-8155600 Arrays.asList().iterator() 9
JDK-8166365 emptyList().hashCode() 9
JDK-8214687 nCopies().hashCode() 13
JDK-7130085 Math.hypot() 9
JDK-8222074 Math.abs() 13
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