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Danger, Will Robinson!

My sensors detect a large techno-nerd-fest
coming this way...lots of code..




Buying A Book

Synchronous

You go to your local book store, wait impatiently in a
gueue while the cashier gets her makeup ready, then pay
for the book and take it home.

ASyNchronous

You order the book on Amazon, and then get on with
other things in your life. At some Indeterminate point in the
future, when the book Is ready for you, the postie raises a
knocking event on your door so that the book can be
delivered to you.



public class BadBean implements javax.ejh.SessionBean {

public void ejbCreate() {}
public void ejbActivate() {}
N public void ejbPassivate() {}
public void setSessionContext(javax.ejb.SessionContext ctx) {}
I S O r public void unsetSessionContext() {}
public void ejbRemove() {}
public String dolmportantStuff() {

Thread.currentThread().setPriority(Thread.MAX_PRIORITY):
hoolean flag = true;

» original idea of J2EE as hosting appliance it ilesciess
}
»x “thou shalt not thread” %

An enterprise bean must not use thread synchronization primitives to synchronize execution of
multiple instances.

The enterprise bean must not attempt to manage threads. The enterprise bean must not attempt
to start, stop, suspend, or resume a thread, or to change a thread’s priority or name. The enter-
prise bean must not attempt to manage thread groups.

® Of course, everyone just had to find a reason to use threading...
x |ed to all sorts of horrid ‘architectures’

= | still have nightmares...



Old-Skool Threading

= thread-per-connection
= very early” model for handling web traffic
= scalable strictly within limitation of a thread pool
» thread-per-request
x thread is allocated only when it is detected that web I/0 is in progress
= given pool of threads can serve much greater amount of traffic
= put a thread is still allocated for the duration of the request handling

x thread throttled by having to wait for other resources

* obsolete since before the turn of the century... z



Kool Threading

® servlet allocated to a thread to handle an iIncoming
request

» [f the servlet becomes blocked on a resource, It IS
suspended; no response Is generated and the thread is
freeq

® WNEN a resource becomes ready,
the/another thread is picked to
resume the servlet which can finally
create the response

https://today.java.net/pub/a/today/2008/10/14/introduction-to-serviet-3.html



https://today.java.net/pub/a/today/2008/10/14/introduction-to-servlet-3.html

The Good, The Bad And The Ugly

= good
= potentially greater degree of parallelism/improved resource usage for a given system: “more bang for the buck”
= decoupled dependencies can lead to more tolerant systems
= petter Uls possible via server ‘push’ eventing
= pad
= flavour of the month; subject to the “I’'ve got a hammer” effect
= can be more tricky to be asynchronous; contention, synchronisation become ‘things’ to think about
= humans are really bad at this

= frequently need to reinvent the synchronous wheel
“...tasking seems to have been

= expectation setting: not faster, rather more performant neglected in most languages
currently in production use for such
= UQly systems. ... Semaphores, events,
signals and other similar mechanisms
= “callback hell” are clearly at too low a level.

Monitors, on the other hand, are not
always easy to understand and...
seem to offer an unfortunate mix of
high-level and low-level concepts. It
is believed that Ada strikes a good
balance...”

— Rationale for Ada ‘83 concurrency

= getting something to work is easy, getting a truly robust solution is not
and its not just a matter of (insert favourite programming language here)’s syntax
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Reactive Manitesto 2.0

» [oday’s demands are simply not met by yesterday’s software architectures.

= Reactive Systems are:

Responsive: The system responds in a timely manner if at all possible.
Resilient: The system stays responsive in the face of failure.
Elastic: The system stays responsive under varying workload.

Message Driven: Reactive Systems rely on asynchronous message-
passing to establish a boundary between components that ensures
loose coupling, isolation, location transparency, and provides the

means to delegate errors as messages.

http://www.reactivemanifesto.orqg/



http://www.reactivemanifesto.org/
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Futures And Callbacks

var fs = require('fs')
var path = require('path')

module.exports = function (dir, cb) {

Sths::doSomeﬂﬂnjhdhusO; fs.readdir(dir, function (er, files) {
1f (er) return cb(er)
private Future<String> doSomethingTedious() { return new Future<String>(); } var counter = files.length
var errored = false
. . var stats (]
private void f() {
Future<String> f = doSomethingTedious(); files.forEach(function (file, index) {
while(!f.isDone()) { doSomethingFun(); } fs.stat(path.join(dir,file), function (er, stat) {
> 1f (errored) return
String result = f.get(); if Cer) {
} errored = true

return cb(er)

}
stats[index] = stat

1f (--counter == @) {
var largest stats
filter(function (stat) { return stat.isfFile() })
.reduce(function (prev, next) {
1f (prev.size > next.size) return prev
return next
1)
cb(null, files[stats.index0f(largest)])
}
1)
})
})
}

http://strongloop.com/strongblog/node-js-callback-hell-promises-generators/
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Concurrency Utllities

» J2EE: quartz/flux (or proprietary solutions) ruled
= JEE7: Concurrency Utils

= Server managed resources; <spec-descriptor-property-replacesent>false</spec-descriptor-p:
accessed via JNDI/injection et e

= ManagedExecutor anaged ! e
= create threads that are .
managed by the container;

can access all JEE facillites, S DA R R e
subject to DI, etc. B s ettt

= ManagedScheduledExecutor
= delayed/periodic tasks
= ManagedThreadFactory

= |ow-level facility

$ wildfly/bin/jboss-cli.sh --connect

[standalone@localhost:9990 /] /subsystem=ee/managed-thread-factory=myManagedThreadFactory:add(priority=1,context-service=default,jndi-name=java:jhoss/ee/concurrency/factory/MyManagedThreadFactory)
[standalone@localhost:7990 /] /subsystem=ee/managed-thread-factory=myManagedThreadFactory:write-attribute(name=priority,value=3)

[standalone@localhost:9970 /] /:reload
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WebSockets

= Undirectional
channel allows the
server to asynchronously
push data to clients

® Ccan associate codecs for
custom datatypes

= Javascript componentry

= part of HITML5, so
supported by most
modern lbrowsers

Inspect Network Request

Request URL: http:/Nocalhost:B080/AsyncWaeb_war_exploded/echo

Request Method: GET
Status Code: HTTP/A

Request Headers
User-Agent:

Upgrade:
Sec-WebSocket-Version:
Sec-WebSocket-Key:
Pragma:

Origin:

Host:

DNT:

Connection:
Cache-Control:
Accept-Language:
Accept-Encoding:
Accept:

Response Headers

X-Powered-By:

Upgrade:

Server:
Sec-WebSocket-Location:
Sec-WebSocket-Accept:
Origin:

Date:

Content-Length:
Connection:

.1 101 Switching Protocols

10:13:02.000
Mozilla/5.0 (Macintosh; Intel Mac OS X 10.10; rv:34.0)
Gecko/20100101 Firefox/34.0
websocket
13
PBENN+FWodVIHXINWKZUQ==
no-cache
hitp/flocalhost: 8080
localhost:8080
1
keep-alive, Upgrade
no-cache
en-US,en;q=0.5
gzip, deflate
text/niml, application/xhimi+xmi, application/xml;q=0.9,"/*:q=0.8

A2ms

Undertow/1

WebSocket

WildFly/8
ws:/Nocalhost:8080/AsyncWeb_war_exploded/echo
XJ3GXdApSPIPXEnTsAUBgAS/+vw=
hitp:/Mocalhos!:8080

Wed, 17 Sep 2014 00:13:02 GMT

0

Upgrade
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Example

= pushing mall status notifications to connected clients

Send Mail
Send Mall
localhost
localhost

Type:

Type: Please pay me big $! Send
Send result: not sent yet,
Send result: mail sent successfully.

localhost

l_\Pc Please pay me big S Sand ) SP Mail Serviet

Send result; will send mail first chance...
» MailService

MITP POS

WebSocket Update
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public class MailTaskListener implements ManagedTaskListener {
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public MaitfaskListener(final otring ctientil)) 1 this.cuentll = ctiemtll); y

@Uverride
o,
public voia tasklone(Future</> future, Managedexecutorservice ||C||C|l#|1 mailoervice, Ihrowabnle throwante) )
Iy
} catch (InerruptedException | ExecutionException e) {
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Servilet 3.0+

@WebServlet(asyncSupported=true ...)
@WebFilter(asyncSupported=true ...)

x async

x startAsync() returns an AsyncContext object that caches the request/
response on a queue, and the original request thread Is recycled

x g ServietContextlListener is notified whenever waited-for resources
become available

® after a request is processed call complete() to commit
= poth serviets and filters

= can be tricky to make async filters, request dispatching and non-
blocking /O work together

19
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Servilet 3.0+

x non-blocking /O

® can check read/write availability in streams before
actually doing it

x SocketStreams augmented with {Read,\Write}
Listener
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private final InputStream inp: s sossse async.complete();
W&*Miﬂwmﬂc 12620%6%6%0°%0 ' scheduledruture.cancetl(ralse);
|MC”ﬂM!ﬂ“”||:!ﬂ£|“ out; 3 -.: ! o \ returr
]MlC”?Id”dl”le Ire</> scheduledruture; p : “ }
nublic TrivialRate ndNataStream(Manangec adnle - ‘ ‘
|||||]! np m‘"h.”'ﬁﬂﬂ-ﬂ Ol
thisinp = np
!”t out = out;
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3
D000,

"I“M]ﬂ”!d
||||||ﬂlﬂ”!ﬂ annotation.Webritter;
||||||HE|C 1C Ilwﬂ”'”'ﬁ

public class limerkitter “H”d"lﬂ“h :

et y, |I]||||ﬂ!d =true)

I}
A

||itwwmw‘-n-l Sl'i’\mub"""‘-' ponse, Fitterthain chain) wrmtlb-w e M!:ﬂ!ﬂ:ﬂ!lll 1

AsyncHelper.getAsyncContext(request, response, new AsyncListener() {
private long start = oystem.currentlimeMitlis();

@Qverride public void onComplete(Asynctvent argQ) throws [OException y
oystem.out.printin{“ limerAsyncListener: - + (System.currentlimeMillis{) = start) + “ms);
ﬁ

@Uverride public void onsta ““'“"‘MWEJ.%'}U;‘""'S' UEXcentic 1
start = system.currentiimeMillis()

,j\um” |||rwmwﬁmwmw m.l}l),'l"‘l UEXxcenptic 8
@Uverride public void ||M||||d|||!,g“|§54;||l throws IUEXCe| ,'.U-U.UJL /
il;

alllﬂﬂlﬂﬂlll 1|||ed>

!

1|||!| ||I|!IH”I#HIIIIiI wm_wW\" vlettxceptic 8
1|||!| "NLHJ
s

A A A AN A S A L
0000000000000

999000000
AN AL LA A

..
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X000
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A

00000000000

00000000000 0000

N S N St et S

L A

S A AU AL A

.

@

@ees

AAAAANANA
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FJBs

®x @Asynchronous annotation
® SESSIon beans

» control immediately returned to the caller
from the EJB container
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'c'm;:'“l.?%

|||l'|'|ﬂ"‘ﬁ|'ﬁl' 4|| L:_Jj‘:)
-llll'l'lﬂ'mtﬂ]&‘]"ll'ﬂ!'#‘"
‘||||||l||!1';.|'c.|“|c.|!| j:]|l|l|a=’|||c.‘\

o, ||||i|!|rr ass '.Fﬂll"'&":]'ﬂll L#
: 0 Sf)‘:tli}

) s | String msg = String.format("Bob asked for %.2f millon this time. Mad fooll", howManyMillons):
Hetiaribivba i ivss. - B ugerbeanlog(m).

wm alil) HF alils

WI dVdX | |
WW Uexceptic
w|';.|vc. math.biglecimat;

@WebServlet('/fantasy’)
|||I||“,m¢ F,l!ly “!” 'I\ I”llu W'i
(@3]
FantasyBean fantasyBean;

]'|H'|555!a"iw i|||l'|a“i"!lﬁ"dwﬂah'gal'urﬂl request lii”lﬂ'ﬂh'“'ﬂ!h‘ﬂl””sa‘ﬂ‘ﬂl“”sa

throws ‘J'dh’l!':li:'!!'d'lll'llt “||:03='4|”|l|| 1
ry

MJ‘&H . W= '.ill'llls.—w” 10 'j

W.write{ Ask and ye shall receive...no ho ho. );

!
1 catch (Unthinkabletxception e) 1

I'ﬂ'l'llﬂ':‘~J'd|l‘|':lnl'Iﬂlilil'b]'dﬁ'l!'dii!ﬂ' |||||e':\jf'_'w-".ﬁlll”\j[ @mah“]'ﬁ*ql'a!’&
}

N-HA

13:46:32.764 INFO. [stdout] (default task-9) doGet: Giving Bob a raise(?)
13:46:32.765 INFO [stdout] (default task-9) FantasyBean: Bob asked for 10.00 million this time. Mad fooll
13:46:33,271 INFO. [stdout] (default task-9) doGet: Giving Bob a raise(?)...'m guessing no..




(By The Way)

® | 0g4d 2 has Asyncl.oggers

x “ . Performance close to insane...more than
13,000,000 messages per second, while others do
around 1,500,000 or less In the same environment.”

Async Logging Throughput (msg/sec) - higher is better

O 000 00

) 000 000
a 4 ¢ Xeon X550 ) ] 2.93GM
16 wrtual cor
, [] I = |] z |] o |] o [\ I C
1thread 2thecads 4threads Sthreads 16 theeads a5 64 threads

32 thie

htto://www.javacodegeeks.com/2013/07/log4j-2-performance-close-to-insane.html
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http://www.javacodegeeks.com/2013/07/log4j-2-performance-close-to-insane.html

CDI BEvents

= events allow beans to communicate without any compile-time
dependency

= strangely neglected in JEE ‘il recently

x OOP == properties, events, methods
® SOmMe advantages:

= |ooser coupling

= easier testing

= clearer application structure

http://wordpress.transentia.com.au/wordpress/2014/05/30/using-groovys-configsiurper-to-support-external-confiqurations-with-jee7s-cdi/ 29




Iﬁ.m;ﬁlll‘:w

W{E.yc.zc :”uﬁ_u‘:;.

Import javax.serviet.oervietexception;
wlrﬁ'fC‘!"]'ﬂM!'ﬂ":I||||'|E|’!|'|| wenoerviet;
W“Erczu}an"!gv p.”;

w|';.|vc. C |||:'!§':{'|l|'||t

@Weboerviet( /serviet)
|||‘||!|>dh=\* \]anv“ar 'iﬂl'dllih\ '||”|t"a H'”'d'(

*S';"ﬁ'”'
'IHAI'C'H" *"”“t’“!'ﬂ' "’"l!“t";ﬂﬁ[

~$'£'J||'l'dﬂﬂ.l'|;

liJ3J"

TITITIEILIIEY

4

%%,
S0 0
05059,

::-: |||l||||||_|m-d”!-d.mmﬁ:aiwqylm
 import javax persistence."
~ Import java.time.Locallatelime;

o
- |@Entity

e

| @EntityListeners(CatEventListener.class)

005050, 0,0,0 00 .
0005000000
o @Access(Accesslvne |
3 )JJj.ﬁ)jJ_J,Jj’))éJ. @Rccess|\Accesslype.rlELD)
~publicclass Cat{

8%,
0%6%s
o JJJ)‘J O

St Bt

v JJJJJJJ JJJ - )

SOOOOOOO00

0 0s0,0,050 0 00800 0000

000 0e0a000 o
: -'_)'J.JJ)JJ)J‘J

D020 0 0 0 0000

J ) - .) ')))J)

X000
OO
i%%;

S
9.0,

00000
OO

D f).i\)-.)

public void dobet(nttpoervietrequest req, Hitpoervietkesponse resp) throws oervietexception, IUExceptiony

ml"‘t‘“ﬂﬂ[‘"E“IIE'-". !,'

e

s

TR

e
AAAAN
AAANS

ofort age;

pubtic void postrersist\Unject object) {
Lat cat = (Lat) object;

>

f
’

8

Mu L[ULLI i ||r.”|c.”:4mwm = ||P:”|c.”a|||“'j ||||"‘!,:
pubtic final Uhject who;

public Audrtevent(inal string what, final Unject wio) {
this.who = who;
!




mdls”
||||||ﬂE|C! gJn.otateles

Import javax.persistence.”;
'”l'”‘ 1Saction |E||EI|55| nal;

public class I!Nth!'ﬂ

@Fersiste gncetontext(unitName = Latsrersistenceunit’) .)

|||!| ||C|l~13‘! t
Lat cat = new Lat);
CaL.age —
Cat.name = mm
em.ftush(); // needed for CDI
I

P oy
d .):)J'
%JJJ

‘narkane hnt
g “|§|| .:‘lll
) >‘.-

J 10 'W@bv

{llm“.ru d”!ﬂﬂMﬂ gvent.”

.'- ansacuon.Iransactonat
 importjavatime LocalDateTime

@Stateless

| @Iransactional({Iransactional.Ixlype.NUI_SUPPURIED)
- public ctass AuditEventTracker {

public void auditArterrailu '1"'!1'»\;@.;&5%;1..l%&ﬂw—ﬁ.‘! URE ‘Ilww)ﬁ
oystem.out.printilAuarteventiracker (S AFTER_FRILURE) Tor »s at zs\n", ae.what, ae.who, ae.when.tostring());

1
J

I||!II|”-!|!;H“ "IL‘]#J“W“||h|!i||||'4|ﬁﬁ jmg:, .“”i
System.out printf(*AuditEventTracker (is AFTER_SUCCESS) for Zs at %\, ae.what, ae.who, ae.when.toString();

!

@Schedule(minute = "*/1", hour =", persistent = fale)
public void heartheat(@SuppressWarnings ‘unused) Timer timer)

dystem ""Mﬂmﬁ"iwﬂl@lﬁ"'i"wm*. L0Ca !E”JI“”?”“‘!'
}

t
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Netty

http://netty.io/

= “  .an asynchronous event-driven network application framework for
rapid development of maintainable high performance protocol servers &
clients.”

= Used everywhere

= natively NIO.2

= powerful; builld everything; use plain UDP and up
= |ow-level, SO poor ergonomics

® “provides practically no support for structuring an application
beyond the networking protocol concerns.”

http://www.ratpack.io/manual/current/intro.html#netty
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|E|§’|~:|l|; wwj 'ic.””l”',w

import fo.netty.ouiter.Unpooled;
~ Import io.netty.channel.socket.Jatagramracket;
o W‘m-c. rtl.concurrent.IhreadLocatRandom;

: w-llh: m\: al'I'HHalﬂull':““'llll'd||'¢'dl'\"'df'ii’lll"h';ﬂ pxtenas ¢|'|||||“ah“q”||-=|||||||||||||||'|t.|||||!apmyww‘L{
- private static final String[] quotes = {
-Where there IS (ove there IS life. ,
“Hirstthey ignore you, then they laugh at you, then they fignt you, then you win.
LA L LI AL ‘The weak can never forgive. Forgiveness is the attribute of the strong.”
import io.netty.channel.:
WW}&'C””H‘ ||-|"ML'E\'|H||!‘ ||ll|l'|p||lllt
Wwv‘ Channel.socket.nic ”l'|'C‘|E|'|’C‘||||5|C'||”|'ﬂ‘

public final class UuoteUtlneMomentoerver y
private static final int FORT = wﬂwuuu&fmgalmwﬁ‘wf. ~/600'));

public static void main{string(] args) throws Exception i mw [l
Sl iy = e Mot bl mwww packet !mwkummmw 8)){
i cix.write(new DatagramPacket(
pootstrap b = new bootstrap(); Unpooled.copieabutrer({ U0IM: =+ nextUuote(), LharsetUuLUIF_o), packet.senaer()));
Ldl«'|ﬂ'|'|'|!'|"|'|'l ]
.5IEI|I|IH!"|I'i'E|”I'I"II||§|EIIIII3'dﬁtﬁ/
wmm“ma !I|||!|||| \]l'-1:]',!Ht.‘]‘l|f'.w'1i true)
\IEIIPI!.M!“I,, w&a“iv’l " III‘«.Ir,l 1' :'” 'l!. "g ); %m
wwtmm/ﬂﬂﬂ\!lw el().closeruture().awaitl); i}l}m\lw"‘iﬁ'|||||H!|'3'£'|'|D'||||'“'ﬂ!"\m|ﬁ|||||Hlit'|||"”'d”r'””i' !lmd

!

gﬂ"' '|ﬂl'|'|'
wﬂcw isgdl”'l”'r |||||||“g|c|||“d!|t|“ lertontext ctx, Inrowable cat Se)
cause.printstackIirace();
I"We don t close the Channel because we can keep serving requests.
}
}




' ‘ 'C'Iﬁ’l"‘l'}:;' 10 nety. ':Z’”'Illl'i!'“d,l.'.lﬂll

T {|||'|||||va) jootstrap j:]||||L]!r‘{u
J:).; \ ||||||||p"wm\) i|||'|'|-d{1l|||||||| ed;
3 %4 I|I|'I'Iﬂ’@0&uj channel.™;
3 |||'|||||>quwj ﬁ‘|C‘|||||':‘:UMM'\'VdI|!: ||||||I'|p|-||,.
}_)‘J s g )} )_‘J ).) : ‘||||'|'|H'wm\]ml“"l“'ﬂ‘“J'lﬂ'ﬂ'ﬂ’u.
b D "5 |||l||||Pr 10.nety l”ﬁ!hﬁ”\]j! ““
08 5—“@##? 525°525° J o _)J GO H‘
. » 05! A . /n
'Em;ﬁl'liww'f 'i:.””l”h '|'|“|I '
» i ||~|||!|rwms‘ﬂll-ﬂ gMomentilient {
L LAY AR - staticfinal int PORT = Integer.parselnt(System.getProperty("port’, *7686)):
WWMMM ‘ 1||||||I|rMuwm&wﬁawﬂw{:s”'dq“qr‘
.‘Hdl”' ||||||Dn||||| Um'w = wt[h |:“;|||!D 0 ||||a| [l l |!,.
lmjb
b.grouplgroup)
u;&uumwuum,ulww a&mﬁw

Yy

mw!”. n T . ar extends S aChannelint :www"
@m. '|H|FI'|'
olring response = msg.content().tootring(LharsetdtiLUl_ o);
It (response.startswith(-Q01M: ') 1
oystem.out printin{Uuote of the Moment: * -+ response.substring(c));

XX

0K

90000000000

Sl

I|||||| 'I!a"wyﬂﬂﬁﬂlﬂﬁwf- @wwlllﬂ'.ﬂﬂr'_@
u;_w1“|-ds'llm"!ar.‘!ip]l'ﬁr?:}: 'A,E _.1‘;“" -:}:E*. Wbﬁm
if ({ch.closeFuture().await(3000)) {
System.ert.printin(*Q0TM request timed out."):

*eeesew

2 gy

) 9.0.0.0

$00000000000000000000

S
j finalty {
uulpll gj“||!||||'.'“|gr.|=ai||!§}[L




GGralls

® “ .an Open Source, full stack, web application
framework for the JVM. It takes advantage of the
Groovy programming language and convention over

configuration to provide a productive and stream-lined
development experience.”
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Grails...
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x asynchronous dom:

1600000000000060606

O
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- o
kl B

JOU
QOO0

A NANANAAAAAANANAANAAAANN
LA | T 11

AL

<
) o
b P} ; b s })1 v

"I“M'lh async.rromises.”

|

Lat ‘jmw |||||||i!'.”|ﬂ|! ->
log i'ily 'wm = lif‘lﬁﬂ

g

Mw = Lat async. I'l‘lmw‘ "J.I__ JL)

w"lw = 'd“'

ter pl = Latasync.nnabyName( scotty’)
det pZ = Latasync.findbyrirstName( Furbal()
ww; P:v:miliv FIFSING ;\!‘ﬂn-y?) r)‘)
results = u,"’n|U' LIP"‘/ 15))
T 3d 3l 2 D e S
I OOOOOTOOO0
‘J'-J:i;féfj*J*jIJJj)jjg')J
® asynchron
o G O 00 _ 0 _C w 0. 0
B L0, 0,0, 0, 0, 0,00 0o,

mport m L!J"‘k glp“””ﬂ 8

totalCats: Cat.async.count() . ticker=ticker?: GOOG'
606 '5%6%s2 aer urt f']””,.‘(““““c” Inance.yahoc 5””“‘“”& CSV /S :jh“dﬁﬂ“‘ﬁ_—_
Double price = urltext split.[-1] as Double

L"Uj |||er.4!} o® P l|||| ’vﬂld!” \'.l"' l W \‘Il".‘
render view: myview:, moaet: tasks(one: { somethingbigy) ;. }
wd “”h!”””””“””!' |
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_®
-gax IowATION,
o

Vert.x VERT, Y. .

htto://vertx.io/ & -Most Innovative Java
l’ Technology
+ A

x ° . .alightweight, high performance application platform for
the JVM that's designed for modern mobile, web, and
enterprise applications.”

= asynchronous with a distributed event bus
® \Wraps netty
®x Mmix-and-match/polyglot version of node.js

x Java, Groovy, JavaScript, GoffeeScript, Ruby, Python,
Scala, Ceylon, Kotlin, ...
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Example

')JJ

6%
J

.)J.)

JJJJJ 0 0!

_J_) JJ e_©o
000000000000 Jﬂ-’g

® red- Ilght tra| |_c_ Ca

g J)J uwmg.w.w aumu,uwmm

,’ b ) B ) ) 50
) o ) O J ) 5. I 3 ) s . \
ssesesesassessssssssese: 2 ’Jﬂ 333 bt sy i . ey Lotelle
e 'J'V)'J)'JJJJ jJJ) 39 J‘)JJJTJjJ)JJJJ J.JJ J'J: Import org.apacne.nttp.entity.mime
06°6%0%5° o®. )‘J egogeg0s 333 0950, JJ‘jJ JJj_r’f'J )
y o9 0 J v ”
2343 »-;__.-',j-,gJJJJ,;J;J o2 Jﬂyy;j injjﬁ)ﬂ)f’)-’){; W'WM\JWWMM
| E9E P .) )J,‘JJJJ;J' _J.J)J JJJ’) e, J
8 0. 06 060 _6_0_ 000000000 J}

joas) LU S sy Ll e Sl
Import static ¢ “”l Method.PUSI

new HTTPBuilder(http://localhost:8080/).request(POST, JSON) { req ->
]!ll”d" = ||||“|C|”||ﬂ||"‘:|§

tef builder = MultipartEntityBuilder.create()
final finalPath = “uploads/{req.formAttributes.camera}/s{req.formAttributes.timestamp}™~ = h.setMode(HttpMultipartMode.BROWSER _COMPATIBLE);
vertx.filesystem.mkair(finatrath, “rwxr-xr-X-, true) { mkaoir -> Sesssstes
verx.iteoystem.movesyncitmprilename, -stfinalFatny/s\tmprilename;) - defgif=new File(‘assets/clear.gif’)

|H“|C|f\rlllﬁ|| 1'””#”“”““”1‘“” lim:““d’
b.addlextSody( imestamp’, “swystem.currentlimeMitis();)
"" sody( camera, “RLIL-60)

M}HJ-U]-U"'
response.success = resp ->
assert resp.statusLine statusCode == 200

!

Jlisten(8080, “localhost’)
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Reactor

https://qithub.com/reactor/reactor

x “Reactor is a foundational library building for reactive fast data applications on the
JVM. It provides abstractions for Java, Groovy and other JVM languages to make
building event and data-driven applications easier. It's also really fast. ...it's possible to
process over 15,000,000 events per second with the RingBufferDispatcher and over
25,000,000 events per second in a single thread. Other dispatchers are available...
from thread-pool style, long-running task execution to non-blocking, high-volume task
dispatching.”

= gmbitious: intended for more than just webby stuff; BIG focus on performance

= ‘|t can’t just be Big Data,
It has to be Fast Data”

» peing integrated into Grails

= |ots of functional goodness

LMAX Disruptor
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Sege ht'tpsl'//:github.com/reactor/reactor-auickstart

- |public static void main(String(] args) throws InterruptedException {
) | Cnvs 0 " rw: A Cnwi N " !
I -”J,r"" 7 ww: .,,ur.'.'-,,.‘

Tinal LountUownLatch latch = new LountUownLatch(totatiraces)

0000000000040

Il Rather than hanaling Irades as events, each Irade IS accessible via Stream.
|.‘. Ww;& ]!H:III ‘uﬁ;ﬂﬁ'}:’t' atles = ]M: ms 'UJ-U/’

. ‘C‘C“QL"L' 50000000 ‘

/I We compose an action to turn a frade into an Urder by calling server.execute(rade)
olream<Urder=> orders = trades.composey)

map(Server::execute)

consume(o -> (atch.countuowny));

Il otarta tirougnhputtimer.
oo startlimer);

850005 . oS

I I I I o

- Rs2elelelelelotetotel020202020 0! 5202020, [l Publish one event per trade.
e ; | forinti=0;i <totallrades; i++) {

58 SITIITIH I Ful next randomty-generated Irade from server into the Lomposable,
A/ res e i A s3eg00503 + Tradetrade = server.nextlrade();

0600050 trages.accept{trade);
/I'reate a Reactor and listen to a topic using a velector ;‘
Reactor r = heactors.reactor(env) esassse
,jm“”"ﬂﬁ!'” g!d““][“ﬂ“ﬂ!u + ev.getbatal))); 26 ° J ﬂwwwkumlul
~latch:await(30, TimeUnit SECONDS):

rnotity("topic’, tvent.wrap('retlo

4 y
A bl b

Server.stof

https://spring.io/blog/2013/11/12/it-can-t-just-be-big-data-it-has-to-be-fast-data-reactor-1-0-goes-ga




Ratpack

http://www.ratpack.io/

» "Ratpack is a set of Java libraries that facilitate fast,
efficient, evolvable and well tested HT TP applications. [t
IS built on the highly performant and efficient Netty
event-driven networking engine. Ratpack focuses on
allowing HT TP applications to be efficient, modular,
adaptive to new requirements and technologies, and
well-tested over time....Ratpack is for nontrivial, high
performance, low resource usage, HI TP applications.”

= |ava 8, groovy friendly
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262
oo0 >
- P |
T °
3
b
)fJ 6%s%¢ : !
s i
. 0. 06_0_0_06_0_0_0_0_0_0¢ 3,006
8 0000000 0,000200000, 0000,
12020202026202020 202020 aelelel ¥
2PN

| L A |
LA A A S A L L
LA L A

- | handlers { FelineStore datastore ->
- (Gettapitelines/count’) { blocking { datastore.sizey) s.then y renaer json{count: 1t) ; s
- handler(apilfelines/.id?") {
R
sSetetes hyMethod {
ng kst Uy ¥ e it - el st g el itk o 0= el st el s el uandly )
P post1 blocking y def T = parse Feline; tatastore.add(r) s.then 1 render json(it) ; ;
P33 delete { blocking v 1d 7 datastore.detetein) : null s.then { clienterror(it # 204 : 40%) ;5
put { blocking { def f = parse Feline: fd = id: f.id ? datastore.update() : null}.then { clientError(it 2 204 : 404) }}
290_©_ 1
RIIN '
0
)J:)' MQWW ambla -F‘wmuuu‘c" title: -u"}}.@'ﬁ; V‘%”&"}{wv :Ilkdyv;'t‘.l."wlb

1-w“i|-|'>’

http://wordpress.transentia.com.au/wordpress/2014/07/04/livin-on-the-qgrid/
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PID User
100 root

3839 bob
0 root

»CPU v
socketfilterfw 45.7
java 22.3
Ll

CPU Time Threads Idle Wake Ups
28.32 4 0
19.89 43 39

16:45.24 97 314

Process Name

kernel task
ba

Threads Ports PID  User

1.12GB 97 0 0
928.4 MB 84 364 3656
459.5 MB 6 446 95

297.6 MB 30 104 3751

Process Name Memory v

kernel task root
J| Intelli) IDEA

WindowServer

bob
wind
bob

NettyRatpackServer st

jJava

scalbant:3030/apa/telt

P}

&% Keynote

java

232.7 MB 3

236

188.7 MB 95

Applcations

v 8 Local

O imell Platform (pid 3656)

& org.gradie. launcher.daemon. bootstrap.Gra

&1 org. jetbrains idea, maven. server, Remote My
Selratpack groovy. launch.GroovyRatpackMain
Visualvm
= Remote
VM Coredumps

. Smapshots

Start Page

0 Overview

P& Monitor

Threads

&2 ratpack.groovy Baunch GroovyRatpackMan (pad 3839

St Sampler

=) Profiler g MBeans l

- ratpack.groovy.launch.GroovyRatpackMain (pid 3839)

MEBeans Browser

MBeans
» JMImp le me ntation
com. sun.management
java . lang
].l‘l.! o
Java il ioggng
metirks
? [api)[febnes]~CET -8Bk
:
? [count)~CET~Blocking

? [count)~CET~Request

Attributes

Attribute values
Name
S0thPercemile
75thPercermie
SS5thPercenmie
S8thPercemile
F9Percentie
S9thPercenile
Count
DurationiUnit
FifteenMinuteRate
FveMiuteRate
Max

Mean

MeanRate

Min
OreMinuteRate
RateUnit

SdDev

Operations

| Metadata

Value

0.142

0.156

0.188
0.24029999999999938
0.5333470000000002
0303

31231

miliseconds
30.23074535711816
68.9607009709461
0535
0.14011186770428016
55.326086116208955
0.09999999999999999
91.97333307162648
events/second
0.03927103700977088

3616
3839

bob
bob
root

root

el




Others

x Scala Actors, http://www.scala-lang.org/old/node/
242.htm

x Netflix's Reactive Extensions for Async Programming,
https://github.com/ReactiveX/BxJava/wiki

x Javascript Node.js, http://nodejs.org/

x JavaScript Promises/A+, http://promisesaplus.com/

44


http://www.scala-lang.org/old/node/242.html
https://github.com/ReactiveX/RxJava/wiki
http://nodejs.org/
http://promisesaplus.com/

That's All, Folks!

® |ots of code to digest...



