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IO Thread Model



IO Thread Model—Protocol

Http
Http nio
同步IO
⼤部分⾮阻塞

Sendfile 零copy
http nio2
⽤户态实现的伪AIO
同步IO

APR
堆外内存

依赖本地库实现
Http2

base https
WebSocket

Nginx + tomcat
Https
很少⽤



IO Thread Model—NIO

Accept Thread
Accept connection 
Put EventQueue

Wake Pull Thread 
No connection blocked



IO Thread Model—NIO
Pull Thread

Register read event to selector
Create SocketProcessor submit 
Catalina thread pool

unregister read event from 
selector



IO Thread Model—NIO

Catalina Work Thread
Parse req line no block
Parse header no block
Router for filter 
Router for servlet
Reader body blocked 



IO Thread Model—NIO2

EPuller Thread
Receiver put eventQueue
Accept connection
Data available pool thread 
read
No data register epoll 
event and poll thread read
Blocked at poll wait



IO Thread Model—NIO2

Catalina Thread
First accept connection
No data register epoll event
Read body blocked



IO Thread Model—NIO2

SendFile
普通IO Read/Write
读2次Copy
写2次Copy



IO Thread Model—Compare

NIO2 VS NIO
优势

Context Switch 减少
System call次数减少

缺点

容易受慢客户端影响

EPoll read 容易成为瓶颈
增加了复杂性

SendFile 性能低
NIO2 or NIO

Tomcat 9,10 default nio
Suggest nio for stable
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Tomcat Memory Model—Buffer

ByteBuffer  Req
Cache req line,header and body
MaxHeadSize default 8k
Socketsize default 8k
Every req create one



Tomcat Memory Model—Buffer

ByteBuffer  Release
Request ByteChunk set 0
byteBuffer limit, position set 0
Bytebuffer return pool



Tomcat Memory Model—Write

OutputBuffer
headerBuffer for line and header
Bytebuffer for body

SocketBuffer
聚合header and body

Body Encode
Transfer-Encoding: chunked
Content-Length
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Classloader 

ClassPath
home/bin/bootstrap.jar
home/bin/tomcat-juli.jar

CommonClassLoader
home/lib
home/lib/*.jar
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Performance optimization—Cache

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,size >128 do expand
Tomcat 10 default 0 disabled 



Performance optimization—Cache

ProcessorCache
Cache catalina task socketProcessor
default size 128,limit 500, size >128 do expand
Tomcat 10 default 0 disabled

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



Performance optimization



Performance optimization



Performance Optimization

Web Container
Tomcat  镜像
个性化配置

线程数, 阻塞型web服务可以2k
Backlog，连接队列1024，gc影响建连
maxKeepAliveRequests 1024，提升连接复⽤次数
超过次数response connection:closed header
需要close 否则400

maxHttpHeaderSize 32k ，和⽹关⼀致，减少400 code
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