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Chapterl : Distributed System Theory
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A distributed system
IS a collection of independent computers
that behave as a single coherent system.
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CAP

CAP Theorem

Eric Brewer , 1998
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In distributed system,
partition tolerance is not an option,
it's required.
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Building reliable distributed systems at a
worldwide scale demands trade-offs between
consistency and avallability
-Werner Vogels
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Consistency

e Client-side

Every read receives the most recent write or an error
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Consistency

 5B—E% ( Strong Consistency )
- BFAE | (HAEELEEM SR EIE R EEME
« 55—H1% ( Weak Consistency )
« BTG AMRIBREIEHEE  BESZH— "F—HE0"
o BRR—H% ( Eventual Consistency )
o S5—EMERYESN , (RUIEBNRISBFHINER , £—BiERE (A~—EE0 ) | HREE
FTHYE
« ER—EHE. EE—EM. S1F 2. BEEE—EM. BREE—EE
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Strong Consistency vs Eventual Consistency
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Strong Consistency
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Eventual Consistency

Zlgiﬂ_j;{m:u ;E'I'Iﬁ IL:\

« HUBE+ES5EHR
« HE*MZE

 Conflict-free Replicated Data Type——CRDT
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Chapter2 : Mutex
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3 fzUid- 182 3

%fi.u:.gﬁ'i% , FERAMAID ( E—tmR ) SRS (0OFiaREd , 15R
A )
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lock = mysqgl.get(id);

while(lock.status == 1) {
sleep(100),

/

mysqgl.update(lock.status = 1)
doSomething(),

mysql.update(lock.status = 0),
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o TR : ZooKeeperERHE RO RAIET S , SRI4RSHH001, 002...
o IEFTFR : ZRikSZooKeeperEEREkITIER: , NIZT5 = Bz

A TUBIHIEZE -

1. =FimfE@Fcreate()/3:2832% 9 "dim-locks/lockname/lock-" BYIEESINFT <.

2. EFimfEARgetChildren( “lockname” )/3iZFIRENFIE EZBIERIF T =<,

3. BEFIRABEIE o Rpathzfg , IRANBSELSRIFEIZNTREMET R
hRESERAW , BBPATTIANXINE WIS 7 8.

4. NRGEN D RARFETRPEES/NY , BPANEMRELE 28T REIFFIS/

HBRAKINTR , #BASFS. BRINRENRF P REZEERNRE , BT 70 REER
B, 72 a3REN .
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lock() {
(checkReentrancy())

String lockNode

{
lockNode = zk.create(getBaseLockPath() CreateMode.

) {
. lock()

acquiredLock = tryAcquireDistributed(zk, lockNode
('acquiredLock) {
.awaitUninterruptibly()

{
.set( LockHolder (lockNode))




checkReentrancy() {
LockHolder local = .get()
(local != ) {
local. incrementLock()

tryAcquireDistributed(ZooKeeper zk, String lockNode

String myNodeName = lockNode.substring(lockNode.lastIndexOf( ) +

myPos = lockList.indexOf(myNodeName)

nextNodePos = myPos -
(nextNodePos >= 0) {
Stat stat
(watch)
stat zk.exists(

stat = zk.exists(
|

(stat !'= ) {

{

nextNodePos—-

+ lockList.get(nextNodePos)

+ lockList.get(nextNodePos)
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FriEMenagerieSCHL : https://github.com/sfines/menagerie

« AJEAEL : ThreadlLocalFi#IREN
3240 - JUCHYcondition
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HRIRGSCINE © SETNX+GETSET 8{SETNX+EXPIRE

SETNX : SET if Not eXists ; [FRF4#4E
GETSET : 55518 , IREIRE ; [FFHHRE
Valuerr{ZigaT[a& : Bh LS Hlak MW sk FEEd
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current Unix time + lock timeout + 1

* |
B o .
o current Unix time + lock timeout + 1I
A
B
— * | current Unix time + lock timeout + 1|
A
. B C
JL . | current Unix time + lock timeout + 1| |
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FFEARIESETNX lock.orderid <current Unix time + lock
timeout + 1> ZiHIREM , WRBAFE , NsetFR1E U
WNERBIFE  NEFIKTEEYE (e ) EEXTHRIAE ,
NRZEEN , WESF—THEEA.

NERBLHEATT , TERRGETSET lock.{orderid} <current Unix
time + lock timeout + 1>3EER3FEE , WNRIXAHEEZZIH
AY RT3 BERT , NIRBEESLIREET .

MNREFELZE , B—1MERECHR—ZHIT T LERVERE , BBAA
ZFRIRTRIBE N ARENAVE | XETAZBWEBEREMH |, &
BXEFERELN., BEREARERH , (BelE 7 COxERIEL
HUBBRTE. {BEIEIFAZIEERE , FTLARImAK,

current Unix time + lock timeout + 1]
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- Redisson : EAZEFim, https://github.com/mrniko/redisson

- Redlock : RedisEHIZ mastert ot iR L5 ==

Master 0 Master

Master

Lock & Unlock :
Client
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a ) void lock();
SRENES , WIRBHR A | BEAERZERE | AEEREMNZA  ZEEE—BELTHRERS.
b ) boolean tryLock();

ANERBIATFR |, WUSRENE , HIZBEMREWE true, WNRBATTA , WL EIGIZENRENE false,
¢ ) boolean tryLock(long time, TimeUnit unit) throws InterruptedException;

SNERAELERBNSAT A |, NFREEE , FIZBNRENE true, WRELELTENERS—EATA |, N5 EE RN EEfalse,
d ) void lockInterruptibly() throws InterruptedException;

SRENE , AR | N—EFSERISEN P& sREE

e ) void unlock();
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a) String switchEngine()

RO MIVIE | | ZECERYS IZHIRFEIEERR,

IRENE : IREIZATRengineF= , 40 : "zk", PRI IR A RTINS
b) String switchEngine(String engineName)

RO MIVEE I | IREERSIE,

&4 : engineName - 5|ZW8F , FfEcEbeaniE

=, "zk"/"tair",

IRENE : IREIZEIRengineE= , 40 : "zk",
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@Autowired @Autowired
IDistributedLockManager IDistributedLockManager

lockInterruptibly() { lockInterruptibly() InterruptedException
Lock firstLock = .getReentrantLock( Lock firstlLock = .getReentrantLock( )

{ firstLock. lockInterruptibly()
firstLock. lockInterruptibly() {

(InterruptedException e) { (Exception e) {
e.printStackTrace() e.printStackTrace()

{ {
firstLock.unlock() firstLock.unlock()
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Chapter3 : Idempotent
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ldempotent
IS used to describe an operation that will produce the
same results if executed once or multiple times
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Within the context of a distributed system, you
cannot have exactly-once message delivery.

-Tyler Treat
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PreResult preGlobalTransIDRequest(Object transContents, int expireTime, int faultPolicy,

Long timeOut, int retry)

REBIAR, REIZERITFREREOAITHGE R, EL2H T IEEIRIEE A TR EHTT

SN

« transContents - /S AAREE—IERRNSFTE, AJLEKE—ErIStringZRE8mID, Br]UZE
map. POJO

« expireTime - transContentsAT HARY (8], S5 AFEROARTIRIERTBRYE, BT, 7lik, FIA
3600s

- faultPolicy - BFELNRRRS, EIRKRVBEEINEFNIE, WSHE AN AMM, ik, AN
DirectReturnPolicy:

 timeOut - @AYAT(8), 55 HRBEERIEATarky A AREROAT(E), BAINZER, Blik, BAIA200ms

« retry - BN
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FinalResult finalGlobalTransIDProcess(PreResult result, int transResult, int expireTime,

Long timeOut, int retry)

BRERER; BWSHREZEHITUHIE, RERREZRFESER, B zAERNfinallyfRf,

ZEN

. result - preGlobalTransIDRequestiR[ElfgPreResult, /5575 BiEEIREIAIPreResultfE \iz 5%
HIETE

« transResult - WSS HFWIARBRER S RINNEGR, BIRSAHERE IXERRVRERT AT

« expireTime - Z/a0[8], ZRRINRIENRARITIE, B2AAF, PIE, BIAN604800s
(7days) , BIARIESEFRSZIERIEIFRIFRIA B, 09 KAITHE; /INFHBIRd B NEXI AT
B]; RFZHBINEABSNEE, EABNPEIARTIE],

« timeOut - @BRET(8), S5 HRAEERIEATairfY A APTANETE], BALAEY, Ak, BXIA200ms

e retry - EIIREN
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Order order =

PreResult preResult = i
transResult = TransResultEnum.

{

(preResult. () == PreResultEnum.

transResult = F
(preResult. () == PreResultEnum.
();

(preResult, transResult,
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Let's Recap
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CAP in Distributed System
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Consistency:Strong or Eventual
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Mutex
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Distributed Lock:Cerberus
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ldempotent
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The Price of Evolution Is--
Out Of Control

-Kevin.Kelly
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