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CEE-SECR / PASPABOTKA MO 7
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Anekcen Penopos
OAHOKNACCHUKMU



MHOIro MHTEepeCHbLIX O0KNaOoB B OpPYyrnux 3anax
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Mapraputa TuToBa,
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Pokemon naun Big Data”

https.//pixelastic.qgithub.io/pokemonorbigdata/

. Big data, Smart data

VS.




Horsea

Big Data Pokemon



Horsea Is Pokemon!

Horsea is a small, blue, seahorse-like Pokémon with a single dorsal fin and a tightly curled tai



Impala

Big Data Pokemon



Impala is Big Data!

\

Querying big data is too slow? Impala has a solution for it. But reconsider taming that one, it is built on C++.



Vulpix

Big Data Pokemon



Vulpix is Pokemon!

\ [,

Munchlax is a great counter to Vulpix, being able to take four Fire Blasts from the Life Orb set
and hit back hard with Earthquake or STAB Return.



JTO goknap He npo Big Data!



[1pO UTO 3TOT AOK/1AA

* [lporpammupoBaHue
* Anroputmol

* MHOIronoTo4YHOCTb
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HoBuykam B o6nactu Sorry



[1pO UTO 3TOT AOK/1AA

HoBuykam B o6nactu Sorry
MHOIronoTo4yHoOCTMA nepeﬁﬂlMTe B Iupyrof/] 3an
HoBuukam B HeGJIOKUpYHOLLEN KopoTkoe BBefeHue

CUHXPOHU3aALUU



[1pO UTO 3TOT AOK/1AA

HoBuukam B o6nactu
MHOIronoToO4YHOCTM

HoBuykam B HeGJIOKUPYIOLLEN
CUHXPOHMU3aLUn

MpoABUHYTbIM MHOFOMOTO4YHbIM
nporpammucTam

Sorry
[lepenguTe B Opyron 3an

KopoTkoe BBegeHue

[ToroBopum O chulevkax
HebTOKUPYIOLLNX afirOPUTMOB






Moaenwu

Mopaenb ¢ pasgensaemom namaTbio

e Onepauunn Ha aToOMapHbIX peructpax: read, write

* Yno6bHO nporpammmnpoBaTb, BCE MPUBbLIKAY

Mopaenb ¢ nepepayeir coobweHmnin
e Onepaumnn: send, onReceive

* [loxorKa Ha TO, KaK peasibHO paboTaeT Xeneso



[lpenmyulecTsa Nnapannennima

Micnonb3oBaHMe HeCKo/IbKUX aaep/npoLeccopos

e la u Ha 1 aape ToxKe! (async 1/0)

MpocTtota moaenMpoBaHua: GpernmBOpPK 3abmnpaeT C/I0KHOCTb
YnpouieHHaa 0bpaboTKa aCMHXPOHHbIX COObITUM

Bonee or3biBUMBbLIE UHTEPPENCHI NONb30BATENA

e Event Dispatch Thread (EDT), async calls



[Mpobnembl 6NOKNPOBOK

 B3aumob6nokuposku (Deadlocks)



[Mpobnembl 6NOKNPOBOK

e B3anmo6nokuposku (Deadlocks)

e NHBepcuAa npnoputeToB



[Mpobnembl 6NOKNPOBOK

e B3anmo6nokuposku (Deadlocks)
e NHBepcuAa npnoputeToB

 HapexHocTb — BOpyr Brageney 610KMPOBKU NOMPET?



[Mpobnembl 6NOKNPOBOK

B3aunmo6nokupoBku (Deadlocks)
NHBepCcuA NpUoOpUTETOB
Hape>xHocTb — BOpPYr Bnagenew 610KMpoOBKY NOMPET?

Performance
e [Napannennsma B KpUTUHECKON CEKLNN HET!

e Bnageneu 6N0KMPOBKN MOXET ObITb BbITECHEH NNAHNPOBLLNKOM



3aKoH Amaana

yacTb obuwero o6bema BblHUCTIEHUN,
KOTOPYIO HEMb3A pacnapannennTb

4yacTb, KOTOPYIO MOXHO pacnapannennTb

KOJIN4eCTBO NMOTOKOB



3aKoH Amaana

yacTb obuwero o6bema BblHUCTIEHUN,
KOTOPYIO HEMb3A pacnapannennTb

4yacTb, KOTOPYIO MOXHO pacnapannennTb

KONMMN4YeCcTBO NOTOKOB 1
1



dyHAaMmeHTaNbHbIe 3aKOHbI NPUPOAbI

19 Bek — 3aKOHbI HblOTOHA



dyHAaMmeHTaNbHbIe 3aKOHbI NPUPOAbI

19 BeK — 3aKOHblI HbIOTOHA
20 BeK — 3aKoH Mypa

® TaKTOBblE YAaCTOTb!

® YLUC/I0 TPAH3UCTOPOB



dyHAaMmeHTaNbHbIe 3aKOHbI NPUPOAbI

19 Bek — 3aKOHbI HblOTOHA
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® TAKTOBbIE YACTOThI
® YNCNO TPAH3UCTOPOB
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dyHAaMmeHTaNbHbIe 3aKOHbI NPUPOAbI

19 Bek — 3aKOHbl HbOTOHA

20 BeK — 3aKoH Mypa
® TAKTOBbIE YACTOThI
® YNCNO TPAH3UCTOPOB

21 BeK — 3aKoH Amaana

HapylweHune 3akoHa BneyeT 3a cobon ANCLUNIMHAPHYIO,
rpa*KAaHCKO-NPaBoOBYH, aAMUHUCTPATUBHYIO UK
Yro/IOBHYIO OTBETCTBEHHOCTb




If-Modify-Write

volatile int value = 0;

if (value == 0) { HeT aToMapHoOCTH
value = 42;



Compare and Swap
int value = 0;

LOCK
if (value == 0) {
value = 42:

}
UNLOCK



Beegem BonwebHYO onepaumto

int value = 0;

i.compareAndSet(0, 42);



Compare and Swap — Hardware Support

compare-and-swap load-link / store-conditional

CAS LL/SC

ARM PowerPC

Idrex/strex lwarx/stwcx

cmpxchg



CAS Semantics

public class PseudoCAS {
private long value;
public synchronized long get() { return value; }
public synchronized long compareAndSwap(long expected, long newV) {
long oldValue = value;
if (oldValue == expected) {

value = newV;
}

return oldValue;

}

public synchronized boolean compareAndSet(long expected, long newV){
return expected == compareAndSwap(expected, newV);
I3



Mpumep 1. MHOronoToO4YHbIN CHETUUK

public class CasLoopCounter implements Counter {
private AtomicLong value = new AtomiclLong();

public long get() {
return value.get();

I3

public void increment() {
long v;
do {

v = value.get();
} while (value.compareAndSet(v, v + 1));



HepnoctaTku CAS

Contended CAS —> tons of useless CPU cycles

do {
v = value.get();
} while (value.compareAndSet(v, v + 1));

HanucaHwne 6bICTPbIX 1 KOPPEKTHbIX anroputMoB Ha CAS
TpebyeT aKCcnepTusbl



public void push(E item) {
Node<E> newHead = new Node<>(item);
Node<E> oldHead;
do {
oldHead = top.get();
newHead.next = oldHead;
} while (!'top.compareAndSet(oldHead, newHead));



public E pop() {

Node<E> newHead;

Node<E> oldHead;

do {
oldHead = top.get();
if (oldHead == null) {

return null;

}

newHead = oldHead.next;
} while (!top.compareAndSet(oldHead, newHead));

return oldHead.item;



HebnoKupytoLaa oyepeab

Michael and Scott, 1996

https://www.research.ibm.com/people/m/michael/podc-1996.pdf

[loTOKKM nomorarT gpyr opyry



private static class Node<E> {

final E item;
final AtomicReference<Node<E>> next;

public Node(E item, AtomicReference<Node<E>> next) {
this.item = item;
this.next = next;



public class LinkedQueue<E> {

private static class Node<E> {
final E item;
final AtomicReference<Node<E>> next;

public Node(E item, AtomicReference<Node<E>> next) {
this.item = item;
this.next = next;

}

private final Node<E> dummy = new Node<>(null, null);
private final AtomicReference<Node<E>> head = new AtomicReference<>(dummy);
private final AtomicReference<Node<E>> tail = new AtomicReference<>(dummy);












public boolean put(E item) {
Node<E> newNode = new Node<>(item, null);
while (true) {
Node<E> currentTail = tail.get();
Node<E> tailNext = currentTail.next.get();
if (currentTail == tail.get()) {
if (tailNext != null) { // npomexyrtouyHoe cocTosHue
obHoB1aeM tail
} else {// KoHcucreHTHoe cocTosgHue!
[lbiTaemcs pobaBuTb HOBYKW HOAOY
if (BctaBunu_ycnewHo) {
neiTaemcsa obHoBmTh tail
return true;



public boolean put(E item) {
Node<E> newNode = new Node<>(item, null);
while (true) {
Node<E> currentTail = tail.get();
Node<E> tailNext = currentTail.next.get();
if (currentTail == tail.get()) {
if (tailNext != null) {
tail.compareAndSet(currentTail, tailNext);
} else {
if (currentTail.next.compareAndSet(null, newNode)) {
tail.compareAndSet(currentTail, newNode);
return true;



MoaundunKaumm



Optimistic Approach

Ladan-Mozes, Shavit, 2004, 2008
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http://people.csail.mit.edu/edya/publications/OptimisticFIFOQueue-journal.pdf




Baskets Queue
Hoffman, Shalev, Shavit, 2007
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http://people.csail.mit.edu/shanir/publications/Baskets%20Queue.pdf
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MaTepunansl

* Nitsan Wakart — http://psy-lob-saw.blogspot.com/

* Anekceun lUununés — https://shipilev.net/
*  Makcum XunHckmm — https://habrahabr.ru/post/219201/
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