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Sevviet B\ Async TO

Why asyne Servlets?
Wasnt Servlet 2.0 Hsync?
Oht asyne 10 in Serviet 3.1!
How hard can that be? | know NIO!

Geeeeeze that's hard Can anybo&y reaHy use [t
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Asynchronous Processing
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Async ReST Dewo

Mozilla Firefox S =

File Edit View History Bookmarks Tools Help
$° | @ localhost:8080/async-rest v@| [Bvcooge Q| & @ = v

J.http://localhos...080/async-rest/ %+

Blocking vs Asynchronous REST

This demo calls the EBay WS API both synchronously and asynchronously, to
obtain items matching each of the keywords passed on the query string. The
time the request thread is held by the servlet is displayed in red for both.

Blocking: kayak Blocking: mouse,beer,gnome
Total Time: 260.8ms Total Time: 916.8ms
Thread held (red): 260.8ms Thread held (red): 916.8ms
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Asynchronous: kayak Asynchronous: mouse,beer,gnome
Total Time: 253.7ms Total Time: 452.7ms

Thread held (red): 5.3ms (5.1 initial + 0.2 Thread held (red): 7.2ms (7.1 initial + 0.2
generate ) generate )

Async wait (green): 248.4ms Async wait (green): 445.5ms
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An Async Servlet 3.0 Style

void doGet (ServletRequest req, final ServletResponse resp)

{

final AsyncContext ctx=req.startAsync (

kt takes two to tango 3‘5‘1"‘3"0’““5“1\

startAsyncProcessing (req, new Callback(

{

public void onSuccess (Object result)

{
resp.setStatus (200)

resp.getWriter () .print (result.toString());

CERCColeEeElbhy \\Ihat i‘r this blCCkS?



What can an as\ync Sewvvlet do?

o Avcessdatabase X Fow Async clents
e NIO Calls ¢
e REST/RPC calls v Asyne clienf!

e [alkto Need ASYV\C
o ReadS |0 APl 3ody No AP

° W ma‘ {Bedi‘nge,rvld'aﬂ.

e

equests! ¢V



NIO? Candidate €or Sevviet 2\

public interface AsynchronousByteChannel
extends AsynchronousChannel

Future<Integer> write(ByteBuffer srcy);

<A> wvoid write (ByteBuffer src,
A attachment,
CompletionHandler
linEcaen S peTsii >
handler) ;



NIO? - No future €or Tutuved

{

lha sEhacalinseigc m=E Lsbine =ahanmic 18wisnise sl
I slie s o=t wlal alor ATtiambiorsl e LA nveliate) FRiR g

int wrote = future.get () .intValue{);

This is just Jclaycd blocking!



NIO? - Cumbevsome Callbacks?

velid asynclWriteFile (ByteChannel fFile)

{
it (File . read(buf)<0) Nerbose calback
return:; not S\Al'l‘.d)\ﬁ ‘FOF ‘aﬂx‘a "(

buf.flip () ; aan be lots ofgar‘oqgt

channel .write (buf, file, (

new CompletionHandler<Integer, FileChannel> ()

{
public void completed(Integer w,FileChannel file)

What Thread calls this?

asyncWriteFile (filej;

{ -



Theead€ul Callbacks




Threadless Callbacks - €ast 10
Need a befter
pamdlgm for :
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Stack Ovev€Clow!
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Sevviet B\ Async Outeut APT

class ServletOutputStream extends OutputStream

{

void setWritelistener (Writelistener 1);
boolean isReady () ;

interface Writel.istener extends Eventlistener

{

void onWritePossible () throws IOException;
vVold eonErRoE (T iEoWalel & EEe



An Async File Servlet

void doGet (ServletRequest req,final ServletResponse resp)
{
final AsyncContext ctx=req.startAsync();
final ServletOutputStream out = resp.getOutputStream() ;
final FilelnputStream file = .. .;
out.setWriteListener%?gy WriteListener ()

( \Y

void onWritePossible () rows IOException

{ Y <— active Methods!

while (out.isReady ()

[“ may calback onWritePossible

int len=file.read (buf) ;

i1f (len<0)

{ lterative for fast oM
ctx.complete ()
return;

}

out.write (buf, 0, len);

" Threaded for slow 104

e



Ttevative Sevviet 10O

ot} [ shom |

| sotwrieLiskner |
e e
L Mm , (.- 2\ New Thread? ( jetty reuses request thread )
S
. _EReay? T T Ttevative
Got it __ Wik zCQ‘D when 1O
“Healeo =T is €ast
That's wrile >> &
o™ BReaty? © P >
J d baler e = 2 < 7’3 ______ \\
( 7. MW%SHQ h@f\/ Thread V\QQQW
S | when 1O 5
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Active iskeady0

void onWritePossible ()

{
out.write (allContent,0,allContent.length) ;

LOG.debug ("all written {} ', out.1sReady () )
} B
BUAlI —
folse, refun from isReady0
sthedules a calbackl




Be caveul with iskeadyO

void onWritePossible ()

{
i1f (resultsAvailable() && out.isReady())
e

outT_WritetogetResutts<

Possible. BUGH!
Order of condforals is sigpificant



Nou wiust use isReady0

void onWritePossible ()

{
et s Ryt

{
P LR e SOl S AR eSS e S SV P A A SRR R

out.write ("Async Content!");

}
} Ve
frst wrife may be Pendng!



Breaks Gzigtitter % Wragpevrs

: : . | e a Streaws
;{>ubl:|.c void writec (bhyte Dl 3§ \'&000::\1‘: e a Stveom
it ehagzipoing) 15 NOT A
: STREAM

1f (buf.space()<len)

{ - I
gzlppiling=true;
gzipAndWrite (but,0,bul .remeaning® ) ;

Lieritaielhsal e (fler M0l 1 gl :
} gzipAndWrite en Eu&m BKGMyO
else not called between

Pt feriappera g lenwrﬂ?,s

J .
else Tetty QeonidRs

GzipAndiirite (b, 0,len);  NOnGTRENYRe |



Don't misuse iskeadyO

void onWritePossible ()
{
et s Ryt

{

P LR e SOl S AR eSS e S SV P A A SRR R
... - ., .

e G BUAI

out.write ("Async Content!'® ’Mﬂy b@ wrilten

} muliple fimes!



Cant wmix and Match

void doGet (ServletRequest req,final ServletResponse resp)

{

final AsyncContext ctx=req.startAsync();

final ServletOutputStream out = resp.getOutputStream() ;
final FilelnputStream file = .. .;
out.setWritelListener (new WritelListener ()

{

void onWritePossible () throws IOException
{
try A\Go oNo\d:

—— sendRedivect
) 32"(? acowe el
eAPortQ
{
resp.sendError (500,e-toStrin ‘*C.

! BUGH
May do stream output

catch (Exception e)




All your but<ers ave \oe\on3 Yo US

void doGet (ServletRequest req,final ServletResponse resp)

{

out.setWritelListener (new WritelListener ()

{

void onWritePossible () throws IOException

{
if (len==0 && len=file.read (buf)<0)
{ectx.complete () ; return; }

while (out.isReady())
{

out.write (buf, 0, len);
i1f (len=file.read(buf)<0) {ctx.complete();return; }

BUGH
you don't ‘oan' buffer here




Can't Use Bytebutters?™

RandomAccessFile file = new RandomAccessFile(file,"xr"));
ByteBuffer allMyContent =

gz Aok T Cla gl (1 f e (iselsierele: sIsdmDy HOIN At 0l a8 Sl ke reieRe ImR T ) 2

void onWritePossible ()

{
it EaIBEVE AT emiElc miEShia SIRE Tl iminimn g

it cWwconre) Blle on% OutputStream

1 TS S

CEx.complete () ; \N'rth bYtC ]\.\.

Can cast to orgeclipsejettyserverhttpOutput
Great for sendFile semantic with Fle mapping



Real uses o Async Sevviet TO

org.eclipse.jetty:

O

O

O

HeE

.e‘
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(e TR Ry s (G S gl |

.servlets.DataRatelLimitedServlet
.proxy.AsyncProxyServlet
.fcgil.server.proxy.FastCGIProxyServlet

.servlets.AsyncFileUploadServlet



DatakatelLimitedSevviet

void onWritePossible ()

{
if (out.isReady())

: Hold buffer while waiting?

byte[] buffer = new byte[buffersize];
/\/\/\/\

int len=out.read (buffer) ;

if (len<0) QQ,\IQ\OQQ—A Coe
{

veo\ time
out.complete () ; 5 .
return; W“S C,\'*‘Q,

}

out.write (buffer, (0, len) ;

schedule (this, pauseNS, TimeUnit .NANOSECONDS) ;
}

}

public void run () { onWritePossible() ;}



Real uses o Async Sevviet TO

org.eclipse.jetty:
0O.e.j.servlets.DataRatelLimitedServlet
O0.e.j.proxy.AsyncProxyServlet
o.e.j.fcgl.server.proxy.FastCGIProxyServlet

0.e.j.servlets.AsyncFileUploadServlet

need
Tn
APT



Sevviet %1 Async Tngut APT

class ServletInputStream extends InputStream
{
void setReadlListener (ReadListener 1);
boolean isReady () ;
boolean 1sFinished() ; Not active

interface Readlistener extends EventlListener
{
volid onDataAvailable () throws IOException;
void onAllDataRead () throws IOException;
771 © 73 ] & i @ 1l 67 3 1 7 0



AsyncProxySevviet

class StreamReader implements Readlistener, Callback

{

public void onDataAvailable () throws IOException

{

ervletInputStream input t.getInputStream() ;

while (input.isReady () && !input.isFsg]

{ true at EOR

int len = input.read (buffer);

b i i = U )

{ Y
proxy.write (ByteBuffer.wrap (buffer,0,1len), this);
break;

} Stack ovevClowit
}

public void succeeded()

{

onDataAvailable () ;




I+em+in3Ca\\\oac\c

class TteratingCallback implements Callback {
enum State { IDLE, ITERATING, PENDING, SUCCESS, FAILURE };
final AtomicReference<State> state = new AtomicReference<>();
public void iterate()
{
_State.set (ITERATING) ;
while (true)
{
doSomethingAsync (this) ;
if ( state.compareAndSet ( ITERATING, PENDING) )
return;

}

public void succeeded()
{
loop: while (true)
{
switch (state.get ())
{
case ITERATING: if (!state.compareAndSet (ITERATING, SUCCESS)) continue;
break loop;
case PENDING: if (!state.compareAndSet ( PENDING, SUCCESS)) continue;
iterate () ;
break loop;



Asyac TO with TtevatingCl
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onDainhvaiable,_ | ‘ l
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Asynchronous Bcho Sevviet...

void doGet (ServlietRequest req, final ServletResponse

{

AsyncContext ctx = req.startAsync ()

Echo echo = new Echoer (ctx) ;
req.getInputStream() .setReadlListener (echo) ;
resp.getOutputStream() .setWritelListener (echo);

}

class Echo implements ReadListener, Writelistener {

private
private
private
private
private

final
final
final
final
final

byte DT L e rhi=Snewioy Wil ZEi;
AsvncContexi otx:
ServletInputStream input;
ServletOutputStream output;
AtomicBoolean complete=

new AtomicBoolean (false);

Echo(AsyncContext ectx) throws IOException —{

this €
input
output

tx =

ctx;
etk

olelEINECIUEEE Y, G2 iT IR oiES e e el (e

=—ctX-getlcsponsclti-vagobbutpubobrcanlb

resp)



.. ASyachronous Bcho Sevviet

public void onWritePossible () throws IOException {
if (input.isFinished())
{
if (complete.compareAndSet (false, true))
ctx.complete () ;
return;
}
while (input.isReady())
{
int read = input.read (buffer);
output.write (buffer, 0, read):
if ('output.isReady())
break:

}
public void onDataAvailable () throws IOException {

if (output.isReady())
onWritePossible|) ;
}
public void onAllDataRead () throws IOException {
if (output.isReady () && complete.compareAndSet (false,true))
ctx.complete();
j
public void onError (Throwable failure) {
failure.printStackTrace() ;

}



B\oc\fma Echo Sevviet

void doGet (ServletRequest req, final ServletResponse resp)

{
byte[] buf = new byte[SIZE];
while (true)

{
int len = req.getInputStream() .read(buf,0,SIZE) ;

1.E; (et Q)
break;

Eespiige EOubpuEs tinc i@ty rEieciih U £ L0 -l e ny)i:

} Geeze ONNC &
comQier

1o it woeth it \
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AG\'V\C 10 Vewo

http://webtide.com/http2-test/push



HTTP and B\oc\cin3 CGI

oo} cors [y | o, oo
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HTTP/1 and Async FastCGT
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Real uses o Async Sevviet TO

org.eclipse.jetty:
0O.e.j.servlets.DataRatelLimitedServlet
O0.e.j.proxy.AsyncProxyServlet
o.e.j.fcgl.server.proxy.FastCGIProxyServlet
. | r FileUol 1S e
Not yet implemented!



Questions?

Greg Wilkins <3r69w@webt]Ae.c0m>
httpz//www.webticie.com



