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AGENDA

— Akka v 3 wutshell

— Akka & Java

— Akka avd Java 8 Lambdas
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“: 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\ J

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

the past”

- Merriam-Webster

Legacy Code \'le-go-sé\ \'kod\

“: code that does not satisfy the characteristics of a reactive system”

- Deogun-Sawano




WHAT IS LEGACY CODE?

Chavactevistics of a veactive S\jchew\’ as detived by the veactive

manifesto:
oer ‘('QS‘FOV\SWQ
— scalable

— vesilient

— event—dviven

veactivemanitesto oY g
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JAVA OR SCALA

———
(1] (2]

| want 4o build an application with Akka should | use

Java ovr Scala?

We\\’ i+ deyewdsm
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JAVA OR SCALA

Assume we want +o build 2 machine M +5 solve 2 problem P

wheve
o Efficiency is imperative
o Sequential computations shall be independent
o |mplementation of M shall be platform 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
CONCLUSION

e Both Java and Scala works well with Akks BREVEEILLS

e Choose the \anguage +that makes most

sense

° DOV\)‘(Z add uvmecessa‘(\j YVisk
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DOMAIN SPECIFIC
REQUIREMENTS

e AKKaA is move ov less a ?erf'ec{: mateh
for all pavallelizable domains

o But what about

o veactive domains with blocking pav+ts?

o legacy domains with veactive parts?
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BLOCKING IN A REACTIVE
ENVIRONMENT

o |§ we choose AV\V\B’ we weed +o block ac-l;ors, yuck/

ol VO by |’
] wed M st;
% oy,

e The wmain advantage is that we cawn veuse actors from
pavallelizable parts but ave there any downsides?

o The othey option is £o use \egac:\j des%gvx
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REACTIVE IN A LEGACY
ENVIRONMENT?

|s it possible £o veplace D by a component implemented with Akka?
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DEBUGGER
FRIEND OR FOE?

We often get the question:

"The asynchrony in Akka makes it very hard +o

use +the debugger’ Am | do‘mg + W‘('OV\()?))
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DEBUGGER IN
LEGACY DESIGN

Legacy Des:gw

object A 1 Object B S 1 Object N
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DEBUGGER IN
LEGACY DESIGN

Legacy Des:gw
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— Who created 47 omeda
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SUPERVISION
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SUPERVISION
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SUPERVISION
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SUPERVISION
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SUPERVISION

blocking call

Sev\d $33 \uve
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SUPERVISION

Adais

) 2
D
.
X

S‘jV\C‘\\(ov‘ous

Sev\d $33 \uve

point.



private ActorRef targetActor;
private ActorRef caller;
private Timeout timeout;

SUPERVISION

private Cancellable timeoutMessage;

@Override

public SupervisorStrategy supervisorStrategy() {

return new OneForOneStrategy(0, Duration.Zero(), new Function<Throwable,
public SupervisorStrategy.Directive apply(Throwable cause) {

caller.tell(new Failure(cause), self());
return SupervisorStrategy.stop();

})i
}

@Override

public void onReceive(final Object message) throws Exception {
if (message instanceof AskParam) {
AskParam askParam = (AskParam) message;
timeout = askParam.timeout;

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(),

}

else if (message instanceof

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

timeoutMessage.cancel();
context().stop(self());

}

Terminated) {

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());

SupervisorStrategy.Directive>() {

self(), new AskTimeout(), context().dispatcher(), null);

4

+ timeout.toString()));

At




SUPERVISION

—Wvxite \egac:\j code
—Use Akka actors
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SUPERVISION

—Wvxite \egac:\j code
—Use Akka actors

Sequewl;i’a\ does wot EW\P\\j S\jvxc(m‘(ovﬁci-l;\j
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CHANGING MINDSET

Sequential does wot imply
synchyonicity Q

omega
point.



CHANGING MINDSET

Sequential does wot imply
synchyonicity

omega
point.



CHANGING MINDSET

Sequential does wot imply
synchyonicity

omega
point.



CHANGING MINDSET

Sequential does wot imply
synchyonicity

omega
point.



LOOSE COUPLING?
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THE SHARED MUTABLE
STATE TRAP

Keeping state between messages i aw actor is extremely
Aavsgerous because it wmay cause a shaved mutable state
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THE SHARED MUTABLE
STATE TRAP

Actor
i
Q Pa

— Properties
N

— Owne w\essage o\ueue
— Owly ove message is ?rocessed a+ 3 time
— Messages ave ?rocessed v ovdey veceived

o AV\ actovr may choose +o divide and congquey
2 task by calling other actors
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THE SHARED MUTABLE
STATE TRAP

Actors may be groufed w3 Youteyr

Router

Q L/ Properties

— Messages ave distyibuted Bnong actovs

/ D accordmg to some message delivery sa(netme’ eq
// \ \ Round Robin or Smallest Mailbox
_Q Q O 9 — A vouter may veceive 3 lot of messages
2N 7 R ) 2N
Lo N
omeda
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THE SHARED MUTABLE
STATE TRAP

O

Scenayio
7 B Actor with
AN
& state — A stateful actor is part of a
/ / \ \\ L/ voutey

b

) — |+ uses divide and conquer +o solve
2N s task

i

O

G omeda
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THE SHARED MUTABLE
STATE TRAP

O

Scenayio
] B Actor with
/ > \ state — Each message vecived from the
/ \ L/ vouter vesets the state
— O O S — New messages ave intey mixed with
ah AN ls\d
Vax A / / \ c ‘(eSPOV\SeS
Oé Q O — Hence we have 2 shared mutable
== Silka state
BN omega
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THE SHARED MUTABLE
STATE TRAP

E o
/ ' Solution
/ / B — Bach vequest sent by the vouter
| N

\ vesults iw 3 ‘Gather’ actor

AT AN O O Q — The Gather actor is ‘(es?ovxsw\e

$ov co\\ec-kivxg the vesult

o
vesult \\/ L// — A Gather actor is NEVER veused
e
] omega

Gather actor 7N point.



KEY TAKE-AWAYS

— |£'s very easy +o accidentally fall back +o sequential “£hivking”
with state

— 0ften ove does vot vealize this until the system is placed
undexr heavy 1oad

— Tvy to avoid statel
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READABILITY

= "‘, NEERING,
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By Various Edited by: W H Maw and J Dredge (Abandoned \ibvary clearance Self photographed ) [Public damam]’ via Wikimedia Commons
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IMPLICATIONS OF
UNTYPED ACTORS

Akka actors avre untyped — by design

public void onReceive(Object message)

oy e G e a— . S ) P
vt
e,

omega
point.



IMPLICATIONS OF
UNTYPED ACTORS

Akka actors avre untyped — by design

public void onReceive(Object message)

W—'—'w“ A SNF T AONS B e ——

— TReadability

— No suppovt from compiler/|DE
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MESSAGE HANDLING V 1.0

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

}

else {
unhandled(message);

}



V 1.0 - IF-ELSE CONTD.

@Override
public void onReceive(Object message) {

1f (message instanceof SomeMessage) {
doStuff();

}
else 1f (message instanceof SomeOtherMessage) {

doSomeOtherStuff(); g

}
else { )
unhandled(message); &
} %
} %'
!
s
|
i
e —— —— ——— R



V 1.0 - IF-ELSE MESS

@Override
public void onReceive(Object message) {
1f (message instanceof SomeMessage) {
doStuff();
}
else 1if (message instanceof SomeOtherMessage) {
doSomeOtherStuff();
}
else 1if (message instanceof YetAnotherMessage) {
doEvenMoreStuff();

}

else { ;
unhandled(message); !

} =

}
e e —— e —————— R



EVOLUTION OF MESSAGE

HANDLING

@Override
public void onReceive(Object message)

Mﬁ

bttp://upload w kipedia/comimons/thumb/6/64/Human _evolution svg/20 uman _evolution svg png

— . — —_— - —~—

a"@-“ -.*;'.'.'.'
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V 2.0 - OVERLOADING

public void onMessage(SomeMessage message) {...}
public void onMessage(SomeOtherMessage message) {...}
W——au— —— - - et
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V 2.0 - OVERLOADING

public void onMessage(SomeMessage message) {...} ¢
public void onMessage(SomeOtherMessage message) {...} ;

D e e~ ~~A‘———-—-
@Override I
public void onReceive(Object message) {

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

omega
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V 2.1 - ANNOTATIONS

class Worker extends BaseActor {

@Response
public void onMessage(SomeMessage message) {...} 3
public void onMessage(SomeOtherMessage message) {...}
}
?
!

omega
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V 3.0 - CONTRACT

interface Messages { i
void doSomething(SomeMessage message) ;

volid doSomethingElse(SomeOtherMessage message);

omega
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V 3.0 - CONTRACT

interface Messages {

‘%‘om’,w -

void doSomething(SomeMessage message) ;

volid doSomethingElse(SomeOtherMessage message);

SomeActor extends BaseActor implements Messages {...}
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V 3.0 - CONTRACT

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

%
public void handleRequest (SomeOtherMessage message) {...} 3
?
3




V 3.0 - CONTRACT

BaseActor extends UntypedActor {

@Override
public void preStart() {

methodDelegate = new MethodDelegate(this);
}

@Override

public void onReceive(Object message) {

1f (methodDelegate.onReceive(message)) ({
return;
}

unhandled(message);

) —
» \W;»mmmv-*"”ﬁ%P i

1
|
|
|
|
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BEFORE

class Worker extends BaseActor implements Messages {
@Override
public void onReceive(Object message) {
1f (message instanceof SomeMessage) {
doStuff();
}
else 1if (message instanceof SomeOtherMessage) {
doSomeOtherStuff();
}
else 1f (message instanceof YetAnotherMessage) {
doEvenMoreStuff();

~ 5 KA NN T

} Y

else { i
unhandled(message); !

} f

3

i

‘.-.-....--—-—-—-—"—-*—---" e —————r R
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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();

}

DR —————— —

iﬂmh-‘. —

R R it
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AKKA & JAVA 8 LAMBDAS

- Duke: https:/ / duke.kenai.com / thumbsup / DukeWithHelmet.png po I n o

- Lambda: http:/ /en.wikipedia.org /wiki/TLambda_calculus



http://en.wikipedia.org/wiki/Lambda_calculus

WARNING

Warning

The Java with lambda support part of Akka is marked as “experimental” as of its introduction in Akka
2.3.0. We will continue to improve this API| based on our users’ feedback, which implies that while we try
to keep incompatible changes to a minimum, but the binary compatibility guarantee for maintenance

releases does not apply to the akka.actor.AbstractActor, related classes and the akka.japi.pf
package.
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http://doc.akka.io/docs/akka/2.3.3/java/lambda-actors.html

THE RECEIVE BUILDER

public class MyActor extends AbstractActor {
public MyActor() {
receive(ReceiveBuilder.
match (SomeMessage.class, m -> {
doStuff();
}) -
match (SomeOtherMessage.class, m -> {
doSomeOtherStuff();
}) -
match(YetAnotherMessage.class, m =-> {
yetSomeMoreStuff();

}) -
matchAny(this: :unhandled).
build());
}
} |
e — - r—————— RS

omeaga
point.



A QUICK NOTE ON
PERFORMANCE

— The partial tunctions created by the eceiveBuilder
consist of W\(AH:?“?\B \ambda expyressions fovr eveyv
match statement which may be lhavd for the JvM +o

optimize

N Tke ‘(esu\-l;ivxg code W\B\j vwo+ be as Pe‘({‘o‘(tmawl; 2S the
co‘(‘(es?omdivxg untyped actor version
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CONCLUSIONS

— Contracts to explicitly detine behavior works
pretty well

— Cawn be 3 usetul tool wn vour Loolbox
— Java § and lambdas provides additional approaches

— Scala can give similay suppovt via traits & watch

omega
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TESTING AKKA CODE

= e

\wtevact b\j Sevxdivxg I

messafes 20D

Scenaxios

\V\JcegraJciovx tests l

omega
point.



SCENARIOS

Case Al: Sovt any sequence of vumbers v increasing ovdey

Givew 3 Sequence of wumbers in Aecreasivxg ovdey
W hewn aPPlyivg the sovt a\goriékm

Then +he r&su\%mg sequence oF viumbers is iwn MeYeasing ovdey
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THE TEST

@Test . J
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
point.



KEY TAKE-AWAYS

I+'s possible £o use Akka v \egacy code
Akka is Seala & Java compliant
Akka is a toolkit with a \ot of goodies

Stop wyiting legacy code

omega
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Thank you

@Dame\veogun @VavmelSawano

omega
point.



