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Bit-Level

Instruction-Level

Data-Level

Task-Level



B
S

i8] S



wEFF R IR EY






%1z & 1

- [REEHFETERIAZIVE
« HARNEARETT—%E

* iz EId 7 \E W ﬁﬂzl B{5




r increment ‘

17 17+1 = 18
A

[- increment -*

18 18+1 = 19
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lock read write unlock lock read write unlock
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Integer 17
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- AFERY je. Java Memory Model (JSR 133)

- happens-before

- as-if-serial
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- MLAE vs KB RTE

- ITEETE, BERERRELRRSHIER
- ITEIERE, MRARIAIN (FREN) KiE
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y = f(x)
- Input: X

- output:y

. ZEERmGEL, TTRI IS, RAaE+E

* X=X+1
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Immutable data
First class functions
Tall recursion

Currying
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list.parallelStream
.map(this::retrieveFromA)
.map(this::processUsingB)
forEach(this::saveToC)

Java 8 Streams






(K £\ 4wz - Clojure

e Lisph &S

e pbase JVM

- ESREIERE & AIRRAE



Clojure - STM

F5NF, XIFACI, =ED

=T MVCC

- PR X refdNEEXHIGE, FEI—1T—2HIsnapshot Kz tx3Fref#1THIZ X

- XA reffELX, FMEBEEIRIZ—1AY(E SAVAEA
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- abort & retry

- barge
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Clojure - STM

POFhRES

- ref

- atomic Coordinated/Independent | Synchronous/Asynchronous
Coordinated

. agent Independent

Independent
ThreadlLocal

- vVars






Actor

Hewitt 1977

&R =Actor
- ActorZ|g) REEAIZHE

- Actor=31E+1TR+EE

Coroutine/Green Thread
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State State

Thread Thread O
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Method
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Akka

« ETScala

e Y3#FScala & Java

e Let it crash

 Never stop

http://developer.lightbend.com/guides/akka-quickstart-
java/full-example.html
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- BREN#iE ML By, HILIAZ, Actor

- 38HTIV1AE Reduction

- HIEIHILGC

- PR




O2an O

B ! {self(),foo} receive
{From,Msg} ->
Actions

end




Erlang

- Let it crash

- Fail-Fast

TEXIT, P2, i}
CEXRIT, B}

Supervisors

receive
Y ey T 7, —
- * "

Workers




Erlang OTP

 Application

e Supervisor

Application

e Worker

Supervisor

- gen_server

Workers

- gen_event

- gen_fsm






CSP

e R. Hoare 1978

« Communication Sequential Processing

Erlang

Go
: Named channel



CSP vs Actor
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Actor Mode|
- Point-to-point communication

- - No anonymity
- Communication through channels

- Processes are "anonymous”
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