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AGENDA

— AkKka v 2 vutshell
— Akka & Java
— Doman i\r\f-\ue\nces

— Lessons learwned from building veal systems with
Akka
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AKKA IN A NUTSHELL

k k 4 High Performance
a a Simple Concurrency o

& Distribution

Build powerful

concurrent & ™
distributed Resilient by Design
applications

more easily. ‘ Extensible

Elastic & Decentralized
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Legacy \'le-go-sé\

“: something that happened in the past or that comes from someone in

the past”

- Merriam-Webster
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OUR DEFINITION OF
LEGACY CODE

Legacy \'le-go-sé\

“: something that happened in the past or that comes from someone in

the past”

- Merriam-Webster

Legacy Code \'le-ga-sé\ \'kod\
“: code that does not satisfy the characteristics of a reactive system”

- Deogun-Sawano
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WHAT IS LEGACY CODE?

Chavactevistics of 2 veactive s\jchevm’ as defined by the
veactive manitesto:

= ‘(eSPOV\S‘uve
— scalable
— vesilient

— event—dviven

veactivemanifesto oYy
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JAVA OR SCALA

T ——
(1] (2]

| want +o build an application with Akka should | use

Java ov Scala?

We\\’ + de\ve\ndsm
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JAVA OR SCALA

Assume we want £o build 3 wmackive M +£5 solve 2 P‘(ob\em P
wkere’

o Efficiency is wmperative

o Sequential computations shall be independent

o lmplementation of M shall be platiorm independent
o Complexity and boilerplate code shall be veduced

e ™M’'s behavior shall be verifiable

o Time +o0 Mavrket is essential and visks minimized
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JAVA OR SCALA
PROS & CONS

Assume we want +o build a machine M 4o solve 2
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1 Sequential computations shall be ivsde?evxdewl:

] lmplementation of M shall be plattorm independent

Complexity and boilerplate code shall be veduced

7 M's bebavior shall be verifiable

1 Time £o0 Mavket is essential and visks shall be
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E‘H:icievxcxj 1S wmperative

Sea\ue\n-l;‘ua\ computations shall be independent
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JAVA OR SCALA
CONCLUSION

o Both Java and Scala works well with Akka

e Choose the \a\nguage that makes most sense

e Do £+ 2dd uvmecessary Yisk
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AKKA
ALL OR NOTHING?
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DOMAIN SPECIFIC
REQUIREMENTS

e AKKa is move or less 3 Pe‘(‘}ech match fov
all pavallelizable dowmains

e Put what about

o veactive domains with blocking pavr+s? @
o \egacy domains with veactive parts?

omega
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BLOCKING IN A REACTIVE

ENVIRONMENT

o | we choose A\«\«a’ we weed +o block acJoors’ yuck/

AN N

e The main advamJoage is that we cawn veuse actors From
pavallelizable parts but ave there any downsides?
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o The otheyr option is to use \egac\j Aesxgvx
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REACTIVE IN A LEGACY
ENVIRONMENT?

ls it possible to veplace D by a component implemented with Akka?

E\oc\’\iwg

|

a /" Blocking

B\oc\&img
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DEBUGGER
FRIEND OR FOE?

We otten 984; the qu&&lﬁom

"The as\jmck‘(owj w AkKka makes i+ veyy lhavd +o
use the debugger Am | doing it wrong?’
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DEBUGGER IN
LEGACY DESIGN
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DEBUGGER IN
LEGACY DESIGN

Legacy UQSE()V\

Objec‘lZ A - > ob)eH; E > | > Ob}ec‘l: N

Place a break point in N +o $ivd out
— Which value caused the cvrash?

point.



DEBUGGER IN
REACTIVE DESIGN

Reactive Aes:gm
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Break point in actor N
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SUPERVISION

Asynchyronous

O
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SUPERVISION

Asynchyronous

Failuvre
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SUPERVISION

private ActorRef targetActor;
private ActorRef caller;

private AskParam askParam;

private Cancellable timeoutMessage;

@Override
public SupervisorStrategy supervisorStrategy() {
return new OneForOneStrategy (0, Duration.Zero()
public SupervisorStrategy.Directive apply(T
caller.tell(new Failure(cause), self())
return SupervisorStrategy.stop();

})s
}

@Ooverride

4
hr

4

new Function<Throwable, SupervisorStrategy.Directive>() {
owable cause) {

public void onReceive(final Object message) throws Exception {

if (message instanceof AskParam) {
askParam = (AskParam) message;
caller = sender();

targetActor = context().actorOf(askParam.props);

context().watch(targetActor);

targetActor.forward(askParam.message, context());
final Scheduler scheduler = context().system().scheduler();

timeoutMessage = scheduler.scheduleOnce(askParam.timeout.duration(), self(), new AskTimeout(), context().dispatcher(),

sendFailureToCaller (new ActorKilledException('"Target actor terminated."));

null);
} , , .
else i1f (message instanceof Terminated) {
timeoutMessage.cancel();
context().stop(self());
}
else if (message instanceof AskTimeout) {
sendFailureToCaller (new TimeoutException("Target actor timed out after
context().stop(self());
}
else {
unhandled (message) ;
}
}
private void sendFailureToCaller(final Throwable t)
caller.tell(new Failure(t), self());

{

+ askParam.timeout.toString()));

omega
point.



SUPERVISION

—Wyite \eg’acg code
—Use ARka actors
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SUPERVISION

—Wyite \egac:\j code
—Use ARka actors

Sequential does wot imply synchronicity
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THE SHARED MUTABLE
STATE TRAP

Keeping state betweewn MeSSages v an actor is extremely
Aamgerous because it may cause 3 shaved mutable state
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THE SHARED MUTABLE
STATE TRAP

Actor

QL

e Properties
BENG

— Owne w\essage queue
= OV\\\j one w\essage S ?‘(ocessed at a time
— Messages ave ?rocessed w ovdey veceived

— Aw actor may choose to divide and congueyr 2
task by calling otheyr actors
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THE SHARED MUTABLE
STATE TRAP

Actors wmay be grou?ed w3 Youteyr

TRouter

P
Q Properties

— Messages ave distvibuted Bmong actovs
Bl N according +o some message delivery scheme eg
// i \\ Round Robin or Smallest Mailbox
Q @ Q Q — A vouter may veceive a lot ot messages

RN

a0
S
|
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THE SHARED MUTABLE
STATE TRAP
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Scenayio

— A stateful actor is part of o
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— |+ uses divide and conquer £o Solve
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THE SHARED MUTABLE

o
1

O

>!Q >1©

7

¢
/

STATE TRAP

Scenayio
Actor with
state — Each w\essage ‘(ecived f-‘(mm the
/ vouter vesets the state

— New messages ave wmter mixed with

child vesponses

\

Q Q — Hence we have 3 shaved mutable

state

4
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THE SHARED MUTABLE
STATE TRAP

Q Solution

— Bach vequest sent by the vouter

/ / \ vesults w a "Gather” actor

co\\evl:?vxg the vesult

Q Q — The Gather actor is responsible for
Zin

, i
L/// — A Gather actor is NEVER veused
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KEY TAKE-AWAYS

— |+'s very easy +o accidentally fall back +o sequential “thivking’
with state

— Often ove does wot vealize this until the system is placed under
heawy \oad

— Tvy to avoid statel

omega
point.
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IMPLICATIONS OF
UNTYPED ACTORS

Akka actors ave untyped — by design

public void onReceive(Object message)
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IMPLICATIONS OF
UNTYPED ACTORS

Akka actors ave untyped — by design

public void onReceive(Object message)

— Readability
— o su??oH: From cow\Pi\e‘(/\DE
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MESSAGE HANDLING V 1.0

@Override
public void onReceive(Object message) {
1f (message instanceof SomeMessage) {

doStuff();
}
else {
unhandled(message) ;
}
}
- R B L ————RRGCT
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V 1.0 - IF-ELSE CONTD.

@Override
public void onReceive(Object message) {
1f (message instanceof SomeMessage) {
doStuff();
}

else 1f (message instanceof SomeOtherMessage) {
doSomeOtherStuff();

}
else {
unhandled(message) ;
}
}
? — e ——————eet R
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V 1.0 - IF-ELSE MESS

@Override
public void onReceive(Object message) {
1f (message instanceof SomeMessage) {
doStuff();
}

else 1f (message instanceof SomeOtherMessage) {
doSomeOtherStuff();
}

else 1f (message instanceof YetAnotherMessage) {
doEvenMoreStuff();

}
else {
unhandled(message) ;
}
}
e e = — L ————————— T
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EVOLUTION OF MESSAGE
HANDLING

@Override . .
public void onRecelive(Object message) {

54

h4p://upload wikimedia ovg/wikipedia/ S/+humb/6/64/H an_evolution svg png

Tr——— —_— - — - e ———————S—etRERNE e
Lo o b J
gk
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V 2.0 - OVERLOADING

public void onMessage(SomeMessage message) {...}
public void onMessage(SomeOtherMessage message) {...}
e ——— =~ = e ——
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V 2.0 - OVERLOADING

public void onMessage(SomeMessage message) {...}

public void onMessage(SomeOtherMessage message) {...}
‘-};RW.-——-—-———‘-L— ——————— . S e ————— R
@Override

public void onReceive(Object message) {

methods.get (message.getClass()).1nvoke(this, message);
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VvV 2.1

- ANNOTATIONS

class Worker extends BaseActor {

@Response
public void onMessage(SomeMessage message) {...}
public void onMessage(SomeOtherMessage message) {...}
}
e e = — e ——————————RRR A
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V 3.0 - CONTRACT

interface Messages {
volid doSomething(SomeMessage message);

vold doSomethingElse(SomeOtherMessage message);

omega
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V 3.0 - CONTRACT

interface Messages {
volid doSomething(SomeMessage message);

vold doSomethingElse(SomeOtherMessage message);

}
SomeActor extends BaseActor implements Messages {...}
’W———-»——— oy S ——e R
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V 3.0 - CONTRACT

class Worker extends BaseActor implements Messages {

public void handleResponse(SomeMessage message) {...}
public void handleRequest (SomeOtherMessage message) {...}
}
;;W T e T —— R
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V 3.0 - CONTRACT

BaseActor extends UntypedActor {

BaseActor () {
methodDelegate = new MethodDelegate(this);
}
@Override
public void onReceive(Object message) {
1f (methodDelegate.onReceive(message)) {
return;
}
unhandled(message);
}
}
W-————-—————— —_— e —————— R
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BEFORE

class Worker extends BaseActor implements Messages {
@Override
public void onReceive(Object message) {
1f (message instanceof SomeMessage) {
doStuff();
}

else 1f (message instanceof SomeOtherMessage) {
doSomeOtherStuff();
}

else 1f (message instanceof YetAnotherMessage) {
doEvenMoreStuff();
}

else {
unhandled(message) ;
}
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AFTER

class Worker extends BaseActor implements Messages {
public void handleResponse(SomeMessage message) {
doStuff();
}

public void handleRequest (SomeOtherMessage message) {
doSomeOtherStuff();
}

public void process(YetAnotherMessage message) {
doEvenMoreStuff();
}

omega
point.



CONCLUSIONS

— Cowntracts £o explicitly defive bebhavior wovrks pretiy
well

— Caw be 2 usetul +oo\ w Youy +o0\box

— Scala can give similar suppovt via traits & match
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TESTING AKKA CODE
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\nwtevact b\j Sevwdi\ng
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SCENARIOS

Case Al: Sovrt any sequence of wumbers in creasivg oydey

Given 2 Ssequence of wumbexrs in Aecre’asmg ovdey
W hewn aPplying the sovrt a\go‘(‘r(;(mw\

Then +he resu\éi\ng sequence oF vumbeyrs is v McYeasivng ovdey
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THE TEST

@Test
public void caseAl() {
given(sequence(9,8,7,6,5,4,3,2,1,0));

whenSorting();

thenResultIs(sequence(0,1,2,3,4,5,6,7,8,9));

omega
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KEY TAKE-AWAYS

I+'s possible 4o use Akka i legacy code
A\«\(\a s Seala § Java covm?\iavx-l;
Akka s a2 toolkit with a \ot of good‘.es

Stop W‘(i-l;ivsg \egac\j code
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Thank you

@Dame\Deoguw @ VanielSawano
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