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CMoTpenun nu Bbl XOTb pa3 peann3auno MeToaa Java
SE nnn Spring?

Bo3Hunkana nn y Bam npobnema, kotopas npmBoanna
Bac B ucxogoHuku Java SE nnum Spring?

JoBoannocb N BaMm HaxoauTb B HeX Bug-un?

[Tony4dyanocb 1y Bac poBecTtu geno 0o merge B
master?
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BepHute MHe mon 20.. vy CBEP

Bbl CHOBA CTYAEHT-NEPBOKYPCHUK Ha CS-pakynbTeTe
ogHoro n3 BY3osB

3a BbIXOAHble BaM HY>XHO caenaTtb NabopaTopHYIO NMo
COPTUPOBKAM U CAATb €€ B NOHeOeNbHUK

BaMm Bbinan «Merge Sort»
Bbl cTpeMUTECh NONYYUTb PEUTUHIOBbIE Banbl

Peann3aunm Ha «4» N «5» Ncnonb3yroT MeHblle
OOMNOSIHUTENIbHOU MaMATH
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Merge Sort J CBEP

e [1Ba nopxopa:
1. PekypcuBHbit TOp-Down
2. "'TepatnBHbi Bottom-up

« bygpem ncnonb3oBatb Bottom-up, Tak Kak pekypcus -
3TO TOXXe NaMHATb
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« Knaccmnuyeckunun anropnt™ Merge Sort ncnonb3yer
OOMNONMHUTENbHYIO NaMATb N9 CAUAHNA OBYX
OTCOPTUPOBAHHbLIX YacTeEU B OAUH MacCUB

« BMecTo 3TOro bypem ncnonb3osatb Rotate Merge

* OH pekypcueH 1 ncnonbsyet O(logn) NnamMaTn, Tak Kak
rnybunHa pekypcumn He 6onee, yeM O(logn)

 Ero Bpemda pabotbl O(nlogn), NO3TOMY BeCb anroputMm
Rotate Merge Sort 6yneT paboTtaTb 3a 0(nlog? n)
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3M1eMeHT KaK «Kio4Y» B BMHApPHOM Noucke

* lweM «KNI4Y» BO BTOPOM MaccuBe:

1. Echu knoYy U3 «neBoro» Maccmea, TO UCNONb3YyeEM
Lower Bound

2. Echun kntoy U3 «npaBoro» MaccmBa, TO MCNOJIb3yeEM
Upper Bound
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 Peann3oBaH B cTaHAApTHOU BbubnunoTeke Java, Python,
C++

« Ha LeetCode ectb 3apgaya «Rotate Array» n eé mory
npennoXXmnTb Ha NepBbIX 3Tan cobecenoBaHUS



Rotate

/

CBEP



Rotate

f | g

\ distance=2

/

f

/

CBEP



(v,
Rotate 7 CBEP




>
Rotate J CBEP




(v,
Rotate 7 CBEP




Rotate




C pononHUTeNnbHOU NaMATbIO




C pononHUTeNnbHOU NaMATbIO

temp



- v’
C pononHuUTeNbHOU NaMATbIO 5 CBEP

temp



C pononHUTeNnbHOU NaMATbIO

temp



C pononHUTeNnbHOU NaMATbIO

temp



- v’
C pononHuUTeNbHOU NaMATbIO 5 CBEP

temp



o (,
C poONo/IHUTENIbHOM NaMSATbIO 7 CBEP




P g
v v’
C poONo/IHUTENIbHOM NaMSATbIO 7 CBEP

 O(n) NaMaTN B XYOLWEM Cly4yae



o 7
C DoOnoNHNTENbHOM NaMATbIO ) CBEP

 O(n) NaMaTN B XYOLWEM Cly4yae

« Ho MOY>XHO UCNonb30BaTb bydpep PUKCUPOBAHHOU
ONHblI (HE3aBUCUMOW OT n)
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 [lepecTaBUTb OOUNH 3/1EMEHT C KOHLLA B Ha4yano
3aHnMaeT O(n) BpeMeHu B cnyyae Arraylist

« B xyglwem cnyyae casur 6yget nponopumoHaneH n, U
Torga nony4dyaem 0(n?) BpemMeHu
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Circular array

public static <T> void rotate(List<T> list, int distance) {

int size = list.size();

T temp = list.get(0);

for (int 1t = 0, nMoved
1L = (1 + distance)

0; nMoved < size; ++nMoved) {
s slze;

'\0

temp = list.set(1, temp);




Circular array

public static <T> voild rotate(List<T> 1list, int distance) {

int size = list.size();

if (si1ze == 0)
return;

T temp = list.get(0);

for (int 1 = 0, nMoved = 0; nMoved < size; ++nMoved) {
1L = (1 + distance) % size;
temp = list.set(1, temp);

‘P



MuweM 3a nonroaa 5 cTpoyek Kopaa ¥ CBEP

public static <T> voild rotate(List<T> list, int distance) {
int size = list.size();
1f (size == 0)
return;
distance = distance % size;
1T (distance < 0)
distance += size;
Lf (distance == 0)
return;
T temp = list.get(0);
for (int 1 = 0, nMoved = 0; nMoved < size; ++nMoved) {
1L = (1 + distance) % size;
temp = list.set(1, temp);
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IV,
He Bce Tak «npocTo» 7 CBEP

Echn size n distance B3anMHo npocTbl, TOo ogHoro for
0OCTATOYHO

Ho npu size=12 n distance=9:
« 0-9-6-3
« 1-10-7-4
« 2-11-8-5

LInknbl HE «nepeceKkarTca» U nx konmn4yectso pasHo HO/L:
gcd(size, distance)

Hy>XeH BHelwHN £0x No pa3nNnYHbIM «CTapTaM» LUUKIOB



Tenepb 1O BCce?

for (int start = 0, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
L = (1 + distance) % size;
temp = list.set(i1, temp);
++nMoved;
} while (1 != start);

}
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 Ctapble ARM npoueccopbl HE UMEeNU MHCTPYKL KU
uenodmcneHHoro geneHnd. OHa nosgBmMaaCb TObKO B
ARMvV7

* IPhone 3G «He ymMen» genuTb uenble Yncaa annapaTHo

« RISC-V npegycMmaTpuBaeT pacwmpeHune (M-extension)
copepXkauiee oaHHYO MHCTPYKLUIO

« Ho He Bce npoueccopbl RISC-V gaHHOe paclumnpeHue
peann3yioT
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1L += distance;
if (1 >= size)
1L -= size;
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MNpenopaBaHue — 310 cBoero popa QA ¥ CBEP

OT CTYQEeHTOB TpeboBanoCh:
« MooynbHaga CTPYKTypa Kopaa
 Unit-TecTbl nog, KaXablt MeToA

Y npenopgasatens ectb cBou Habop Unit-TecTtoB
HEN3BECTHbIX CTYAEeHTaM 3apaHee

IJTU TeCTbl coaepXaT MHOIo rpaHNYHbIX Cay4vyaeB
[MpoBepseT Checker



Checker B ocape v) CBEP

Exception in thread "main" java.lang.IndexOutOfBoundsException: Index -2147483648 out of bounds
for length 1073741825
at java.base/jdk.internal.util.Preconditions.outOfBounds(Preconditions.java:64)

at java.base/jdk.internal.util.Preconditions.outOfBoundsCheckIndex(Preconditions.java:70)
at java.base/jdk.internal.util.Preconditions.checkIndex(Preconditions.java:266)

at java.base/java.util.Objects.checkIndex(Objects.java:359)

at java.base/java.util.ArraylList.set(ArrayList.java:441)
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OTKypaa cnucbiBan? vy CBEP

« Peanu3sauuu HanmcaHHble CTyaeHTaMn pa3fennanchb Ha
nBe KaTeropuu:

e «Bcé oyeHb N1oxo»
e «TONbKO He CnMMcbiBam TOYb B TOYb»



HavanbHasa WwKona: crmcbiBatb HETNPUneMnNemMo

CTapu aA LWWKOJ1a: CrincCbiBatb HEMPUeEMI1IEMO

yHI/IBepCI/ITeTZ CrncbiBaTb HENPUeEMJ1IEMO

PaboTa;

Yen, 9 ykpan TBon Ko ITO HE MOW Ko



A ecnun n3 Java?

(¥, CBEP

Exception in thread "main" java.lang.IndexOutOfBoundsException: Index -2147483648 out of bounds
1073741825

for length
at
at
at
at
at
at
at

java.
java.
java.
IEVCER
IEVCER
IEVCER
java.

base/jdk.internal.util.Preconditions.outOfBounds(Preconditions. java:64)
base/jdk.internal.util.Preconditions.outOfBoundsCheckIndex(Preconditions.java:70)
base/jdk.internal.util.Preconditions.checkIndex(Preconditions. java:248)
base/java.util.Objects.checkIndex(Objects.java:372)
base/java.util.ArrayList.set(ArrayList.java:473)
base/java.util.Collections.rotatel(Collections.java:802)
base/java.util.Collections.rotate(Collections. java:780)







Npem B OpenJDK

for (int start = 0, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
L += distance;
if (1 >= size)
1 -= size;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



N npupymbiBaeM TecT v CBEP

int size = (1 << 30) + 1;
List<Object> list = new ArrayList<>(Collections.nCopies(size, null));
rotate(list, size - 1);







[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

size = (1 << 30) + 1
for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);
}



[MpocuuTtancsa, Ho... roe?

distance = (1 << 30)
for (int start = ®, nMoved = 0; nMoved < size; ++start) {

T temp = list.get(start);
int 1 = start;
do {

1 += distance;

if (1 >= size)

1 -= slze;

temp = list.set(1, temp);

++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start); Llist.get(0)
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);

int i = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance; 1=0+ (1 << 30)
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance; 1L =1 << 30
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}




[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (i1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp); list.set(1 << 30,
++nMoved;
} while (1 != start);

}




[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {

T temp = list.get(start);
int 1 = start;
do {

1 += distance;

if (1 >= size)

1 -= slze;
temp = list.set(1, temp);

++nMoved; nMoved = 1

} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start); (1 << 30) '=0

}




[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start); true

}




[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}




[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance; L = -2147483648
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}







[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {

1 += distance; L = Integer.MIN_VALUE
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size) Integer .MIN_VALUE >= (1 << 30) + 1
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}




[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (i1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
L += distance;
if (1 >= size)
1 -= size;
temp = list.set(1, temp); List.set(Integer.MIN_VALUE,
++nMoved;
} while (1 != start);

}




[MpocuuTtancsa, Ho... roe?

for (int start = ®, nMoved = 0; nMoved < size; ++start) {
T temp = list.get(start);
int 1 = start;
do {
1 += distance;
if (1 >= size)
1 -= slze;
temp = list.set(1, temp);
++nMoved;
} while (1 != start);

}



N sto pencreButenoHo Bug

(¥, CBEP

Exception in thread "main" java.lang.IndexOutOfBoundsException: Index -2147483648 out of bounds
1073741825

for length
at
at
at
at
at
at
at

java.
java.
java.
IEVCER
IEVCER
IEVCER
java.

base/jdk.internal.util.Preconditions.outOfBounds(Preconditions. java:64)
base/jdk.internal.util.Preconditions.outOfBoundsCheckIndex(Preconditions.java:70)
base/jdk.internal.util.Preconditions.checkIndex(Preconditions. java:248)
base/java.util.Objects.checkIndex(Objects.java:372)
base/java.util.ArrayList.set(ArrayList.java:473)
base/java.util.Collections.rotatel(Collections.java:802)
base/java.util.Collections.rotate(Collections. java:780)
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MnaH paboT 5 CBEP

HopMaTUBHbLIN CPOK
PACCMOTPEHUS
cocTaBngeTt 3 Mecsaua




Co3paem pull request B GitHub
%‘% nikita-sakharin

Collections.rotate method contains a bug. This method throws IndexOutOfBoundsException on arrays larger than 2*° elements.
The way to reproduce:

final int size = (1 << 30) + 1;
final List<Byte> list = new Arraylist<»{size);
for (int i = 0; i < size; ++i)

list.add((byte) @);

Collections.rotate(list, size - 1);

Qutput:
Exception in thread "main" java.lang.IndexOutOfBoundsException: Index -2147483648 out of bounds for length 1873741825

In that case private method Collections.rotatel will be called. And the line:
i += distance;

will cause overflow. | fixed this method and wrote a test for it.

I've signed the Oracle Contributor Agreement, but | don't have permission to raise a bug in the JDK Bug System.

Kindly ask you to raise a bug.
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MnaH paboT 5 CBEP

HopMaTUBHbLIN CPOK
PACCMOTPEHUS
cocTaBngeTt 3 Mecsaua

XXOoeM noka Ha Hero
oTpearupytoT



MnaH paboT & CBEP

HopMaTUBHbIN CPOK MOYHO nonbITaTbCH
PACCMOTPEHMS Ha4yaTb CO CMUKEPOB
cocTaB/igeT 3 Mecdua JUG Ru Group

>XOeM noka Ha Hero
oTpearvpytoT



Anekceu LlWvnunes

NMepdopmaHc: YTo B UMeHU Tebe Moém?
[MparMmaTtuka Java Memory Model

Java Benchmarking: kak pBa TammMmcrtamMna
npo4ynTaTb!

KaTtexu3auc java.lang.String
Shenandoah: cbopwmnk Mmycopa, KOTOpbIN CMOT
Java-o6beKTbl HAM3HAHKY

Performance Optimization 101




Cuactnusbin buner




[Mpouecc nowen J CBEP

shipilev commented on Aug 14, 2

Submitted:

Please change the PR synopsis to: "8314236: Overflow in Collections.rotate”.

Also go to , and enable testing workflows.




MnaH paboT & CBEP

HopMaTUBHbIN CPOK MOXHO nonbITaTbCH
PACCMOTPEHMS Ha4yaTb CO CMUKEPOB
cocTaB/igeT 3 Mecdua JUG Ru Group

XXOoeM noka Ha Hero
oTpearupytoT



[TlepBaa Bepcusa Tectos

public class RotateHuge {
public static void main(String[] args) {
int size = (1 << 30) + 1;
List<Object> list = new ArrayList<>(Collections.nCopies(size, null));
Collections.rotate(list, distance);




¥, CBEP

Hy»xHo 6onblie pecypcos!

g i shipilev on Aug 15, 2023 Member

Since this test takes >4G of heap to hold the list with compressed oops, and >8G of heap without compressed oops,
we need to run it in a separate VM with enough headroom, something like this:

* @test [EJ
* @bug 8314236
* @summary Overflow in Collections.rotate

* @requires (sun.arch.data.model == "64" & os.maxMemory >= 16g)

* @run main/othervm -Xmx12g RotateHuge




A ecnu 4yTb-4yTb NogyMaTb?

“;&) stuart-marks on Aug 17, 2023 Member

@nikita-sakharin

Thanks for finding this bug and offering to fix it! (And @shipilev thanks for your assistance on this.)

Putting the test into a separate JVM will work, but | don't think it's necessary to actually allocate the space. The test is
only testing the indexes sentto get and set on the list, and it doesn't actually verify the contents of the list.

(Presumably that's done by other tests.) Therefore it should be possible to create a "virtual" list of a given size that
checks that the indexes are all in bounds but that doesn't actually store any elements. It should be fairly
straightforward to do this by subclassing AbstractList and overriding a few methods.

The advantage of not actually allocating 4G of memory is that it makes it easier to run a bunch of cases that test the
boundary conditions. In fact I'd like to see that in the test, as opposed to testing this one case.

s



XXusHb 6e3 Mockito vy CBEP

private static final class MockList extends AbstractList<Object>

implements RandomAccess {




XXusHb 6e3 Mockito

o0
private final int size;

public MockList(final int size) {
1f (size < 0)
throw new IllegalArgumentException("Illegal size: " + size);
this.s1ze = size;




[MuwemM 3a nonropa 5 ctpouek Kopga

@verride

public Object get(int index) {
Objects.checkIndex(index, size);
return null;

}

@Override

public Object set(int index, Object element)
{ Objects.checkIndex(index, size);
return null;

}

@verride
public int size() {

return size;

}



HapawuneaeM NokKpbiTHUE

@ stuart-marks commented on Aug 24 Member
=

@nikita-sakharin

Thanks for the updates. With the "Mock List" implementation we can run the test in-JVM and we can avoid allocating several GB of

memory. Great!
The implementation logic in the rotatel method looks correct.

Now that an individual test case is much less expensive, it becomes feasible to add multiple test cases. In particular, for this kind of
testing of arithmetic errors, | like to test a variety of edge cases. The one test case you have is for size= (1 << 3@) - 1 and
distance= (1 << 38) . It would be good to have a few other cases where the existing code fails and where the modified code
should pass. | was able to come up with a few examples quickly:

size distance [Ej
Integer.MAX VALUE 2

Integer.MAX VALUE Integer.MIN VALUE

Integer.MAX VALUE Integer.MAX VALUE - 1

Please add these cases, and any others that you think might be interesting.



Heynosumbin o

private static void testRotate(int size, int distance)
{ List<Object> list = new MockList(size);
Collections.rotate(list, distance);

}




Heynosumbin o

public static voild main(String[] args) {
Rotate((1 << 30) + 1, -(1 << 30) - 2);
Rotate((1 << 30) + 1, 1 << 30);

test
test

test
test

test
test

Rotate(Integer
Rotate(Integer

Rotate(Integer

Rotate(Integer

.MAX_VA
.MAX_VA

.MAX_VA
.MAX_VA

o

o

o

e

m rm rm mi

Sl

Yl Yl

Yl

Integer.MIN_VALUE);
Integer .MIN_VALUE + 3);

2);
Integer .MAX_VALUE - 1);



MnaH paboT & CBEP

HopMaTUBHbIN CPOK MOXHO nonbITaTbCH
PACCMOTPEHMS Ha4yaTb CO CMUKEPOB
cocTaB/igeT 3 Mecdua JUG Ru Group

/integrate ons

>XOeM noka Ha Hero
merge B master

oTpearmpytoT



NocTyyaTbcsa oo mater-a vy CbEP

8314236: Overflow in Collections.rotate Browse files
Co-authored-by: Nikita Sakharin <1758808l1+nikita-sakharin@users.noreply.github.com>

Reviewed-by: shade, smarks

ERE)
jdk-23+19

A%} nikita-sakharin authored and shipilev committed on Sep 18, 2023  Unverified 1203e11 3828dc9




[MuwemM 3a nonropa 5 ctpouek Kopga

src/java.basefshare/classes/javafutil/Collections.java

if (distance == 8)

return;

for (int cycleStart = @, nMoved = ©; nMoved != size; cycleStart++) {

int bound = size - distance;
for (int cycleStart = @, nMoved = ©; nMoved < size; cycleStart++) {
T displaced = list.get(cycleStart);
int i = cycleStart;
do {
i += distance;
if (i »= size)
if (i »= bound)
i -= size;
i += distance;
displaced = list.set(i, displaced);
nMoved ++;
nMoved++;

} while (i != cycleStart);
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&
A ckonbKo e Bam net? 7 CBEP

« MeTop, Collections.rotate 6bi1 no6asneH B J2SE 1.4
« J2SE 1.4 6bina BbinyweHa 6-ro despang 2002 rona
 Bug 6b1n ncnpasneH 18-ro ceHtabpsa 2023 roaa

« 33 22 ropa 31oT Bug Mor b6bl y)Ke 3aKOHYUTb
VYHUBEPCUTET U CTaTb Junior-om



PesioMe % CBEP

« Hanucanu nabopaTopHyto No copTupoBke Merge Sort
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PesioMe % CBEP

anmcann nabopaTtopHyo No copTnposke Merge Sort

awnu owmnbky nepenonHeHmna B Collections.rotate
OTnpasunm ncnpasneHne B OpenJDK

Oobunmncb merge B master

becueHHbIX ONbIT: NoOAroga U 5 cTtpovyek Koaa
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STy ownoKYy B IT coBepLualoT Bce... % CBEP

« B2006 rony B Collections 6bi/10 UcnpaBfeHo
nepenosiHeHne B buHapHOM noucke binarySearch:

mid = (low + high) / 2
« B 2015 rony 6bi21 0BHAPYXXEH U ucnpasfeH BbiXopm, 33

rpaHuLbl BHYTPEHHEro MaccmBa B
Collections.sort, koTopag peanui3yercsa 4yepes

Timsort
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BbiBoabl % CBEP

CTtaHpapTHble 6UBNnoTeKkn a3bIKoB, KoMnunatTopbl, OC
N DaXKe «Kene3o» MOryT cogep)XaTb ged@eKTbl

Java He nckn4yeHne — 3T1o He CeaTom Mpaanb

Open Source «He KycaeTca», HO HY)XHO HabpaTbcs
TepneHus

Oby4yaqa gpyrmx, MOX>XHO U CaMOMY YEMY-TO HAYYUTbCH



Ccbinku ) CBEP

OaHHbIN pedeKT:
 https://bugs.openjdk.org/browse/JDK-8314236
« https://github.com/openjdk/jdk/pull/15270

« https://github.com/openjdk/jdk/commit/3828dc913a3ea28d62
2b69bd07f26949128eb5f7

Habr:
« bar B binarySearch: https://habr.com/ru/articles/203398
 bar B Timsort: https://habr.com/ru/articles/251751
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https://github.com/openjdk/jdk/commit/3828dc913a3ea28d622b69bd07f26949128eb5f7
https://habr.com/ru/articles/203398
https://habr.com/ru/articles/251751
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