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> Http > APR

> Hitp nio > WA
> EIZ10 > HRRA it EE ST
> KB iEFHZE > Http2
> Sendfile ZFcopy > base https

> http nio2 > WebSocket
> BFPASHA{HAIO > Nginx + tomcat
> Bl%H10 > Https

> RV
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> Accept Thread
> Accept connection > Wake Pull Thread
> Put EventQueue > No connection blocked

8l  Wake RBRFRE

| Socket 1 ¥ socketlty
. 4 ™SocketProcessor
< Socket2 B

A ~ Acceptiz

EventQueue
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> Pull Thread
> Register read event to selector > unregister read event from
> Create SocketProcessor submit selector

Catalina thread pool

RRAGRE
i 5

Socket L am‘od‘m & ™SocketProcessor

REHE

EventQueue
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|O Thread

while (!timedout) {

> Catalina Work Thread if (keycount > @) { //only read if we were registered for a read

read = socket.read(buf);
if (read !'= 0) {

> Parse req line no block | break
> Parse header no block ., .

if (att.getReadLatch()==null || att.getReadLatch().getCount()==0) {

> ROUter for f||ter , att.startReadLatch( cnt: 1);

//3EREEHETIblock selector, EHF5EIESRSKEMGER .,

> ROUter fOr SerV|et poller.add(att,SelectionKey.0OP_READ, reference);

//FRESRIZE, UREEABIEKT, XTpollerzi@iliZsocketiiylatch, KERTT

att.awaitReadlLatch(AbstractEndpoint.toTimeout(readTimeout), TimeUnit.MILLISECONDS);
> Reader bOdy bIOCked } catch (InterruptedException ignore) {

// Ignore
}

if ( att.getReadlLatch()'!=null && att.octRcadLatch().getCount()> 0) {
[/ REET & PHTIREERY
//we got interrupted, but we haven't received notification from the poller.
keycount = 0;
}else {
//latch countdown has happened
keycount = 1;
att.resetReadLatch();
}
if (readTimeout >= 0 && (keycount == 0)) {
timedout = (System.currentTimeMillis() - time) >= readTimeout;
}
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> EPuller Thread
> Receiver put eventQueue

> Accept connection P
> Data avallable pool thread : = e
read ~ |
> No data register epoll
event and poll thread read

JDK AIO

> Blocked at poll walit
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> Catalina Thread ae
> First accept connection

> No data register epoll e
> Read bOdy blocked RA SRR SEMPOLLIN

Copy %

EPoll&#2

REUEE | ffutureinBE

Bﬂ!epollwalt—> AESEE — byteBuffer response
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o [Copy Copy |
RAPS |DirectByteBuffer'—> WriteBuffer ——— DirectByteBuffer

> SendFile
> &0 Read/Write

> 15E£2,RCopy
> 52,XCopy
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> NIO2 VS NIO
> A > R
> Context Switch &/l > B5REEFinzsl
> System call;REUR D > EPoll read &5 R 0 H#RN
>IBIN T EAM
> SendFile T4HE(E
> NIO2 or NIO

> Tomcat 9,10 default nio
> Suggest nio for stable
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8./ 7B 3£ SocketSize M ET
> ByteBuffer Req o
> Cache req line,header and body postDataByte _
> MaxHeadSize default 8k ByteChunk:start,end -

HeadEndOffset m Content-Lenght
D —— - 1 “J

> Socketsize default 8k
> Every req create one

SocketSize

m MaxHeadSize + SocketSize

|IXE
4 e
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8%\ 3E 0 SocketSize ™M ET
> ByteBuffer Release L
> Request ByteChunk set 0 postetaByte _
> byteBUffer Ilmlt, pOS”:lOn Set O ByteChunk:start,end ;_ﬁ—J

HeadEndOffset m Content-Lenght
D —— - 1 “J

SocketSize

> Bytebuffer return pool

m MaxHeadSize + SocketSize

|IXE
4 e
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> OutputBuffer

> headerBuffer for line and header

> BytebUffer for bOdy OutputBuff HeaderBuff ‘ ByteBufe CharBuf
> SocketBuffer

> B &header and body Sesinielion

> Body Encode
> Transfer-Encoding: chunked
> Content-Length 0s write butfer
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> ClassPath
> home/bin/bootstrap.jar
> home/bin/tomcat-juli.jar

> CommonClasslLoader
> home/lib
> home/lib/*.jar

n#FTomcatH S
AjarB % :

Catalina.base/lib
Catalina.base/lib/*.jar

CatalinaClassLoader

& Tomcati B
mh¥Catalina

* LocalCache '—) Tomcat R TF

SystemCache —> Jdk class &7z

h#FHJIdk EHHclass:
lib/rt.jardib/ext/*.jar

BEXMclass:

WebAppClassLoader 1 WEB-INF/classes/*.clas
2 WEB-INF/lib/™*.jar

’—) Class path THEH#Iclass
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Perfo

> NioChannels
> Cache socks channel
> Default size 128, limit 500, size >128 do expand
> Tomcat 10 maxMemory / 32

> Nio1 EventCaches
> Cache poll event
> size 128, limit 500,si1ze >128 do expand
> Tomcat 10 default O disabled
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Perfo

> ProcessorCache
> Cache catalina task socketProcessor
> default size 128,limit 500, size >128 do expand
> Tomcat 10 default O disabled

> RecycledProcessor
> Cache http11Processor
> default size 200, limit -1 no limit
> Register jmx for collected global request
> Exist memory leak at hight concurrent
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Performance optimiz

@SuppressWarnings("sync-override") // Size may exceed cache size & Reader!

@Override
public boolean push(Processor processor) <
int cacheSize = handler.getProtocol().getProcessorCache();
[/ XBEFEHEBRE, FAEASHNIER T, =SFEHEE.
boolean offer = cacheSize == -1 ? true : size.get() < cacheSize;

// avold over growling our cache or add aftter we have stopped
boolean result false;
if (offer) A
/7Timit E2-1, push&BEER.
result = super.push(processor);
if (result) A{
size.incrementAndGet();

}

}

//push BXIN, FiA~unregister, HB=BIABEEEIN

if ('result) {
handler.unregister(processor);

e
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Class Name Ref. Objects Shallow Heap

4 |java.lang.Thread @ 0x7116bd4b0 catalina-exec-362 Thread 1,462 112
' 4<Java Local> org.apache.coyote.httpl1.Httpl1Protocol$Httpl1ConnectionHandler @ 0x70e45bed0 1,461 32

_ngobal rg.apache.coyote.RequestGroupinfo @ Ox70e45cc88 1,459 56

| _Lprocessors java.util.ArrayList @ 0x70e4608b0 1,459

i) elementData java.lang.Object[1529] @ 0x76d811160 @m

_4[1332] org.apache.coyote.Requestinfo @ Ox76d07f128 »
__4[1065] org.apache.coyote.Requestinfo @ 0x76c4239e0 » 28
__L[939] org.apache.coyote.Requestinfo @ 0x76d3¢d618 » a8
_4[632] org.apache.coyote.Requestinfo @ Ox75eff6688 » 38
- _;[286] org.apache.coyote.Requestinfo @ Ox757517138 » 38
__\[755] org.apache.coyote.Requestinfo @ 0x76a19b600 » -
. 4[179] org.apache.coyote Requestinfo @ Ox75888b6f8 » -
,[610] org.apache.coyote.Requestinfo @ 0x76a19b9c8 » 88
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> Web Container
> Tomcat &%

> MEECE
> i 5N, FHEEwebfR351] BA2k
> Backlog, #izPfA511024, gcslmiEiE
> maxKeepAliveRequests 1024, 1RFHEIZEE FHI/REK
> #81d /X £ response connection:closed header
> EHclose & M400
> maxHttpHeaderSize 32k , F1MNx—Z%X, J&/*400 code
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