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Learning Objectives in this Lesson

« Understand the structure &
functionality of the Spring
WebMVC framework supported
by Spring Boot 2.0

@ Spring Boot 2.0

@) Reactor

Reactive Stack

Spring WebFlux is a non-blocking web
framework built from the ground up to take
advantage of multi-core, next-generation
processors and handle massive numbers
of concurrent connections.

Netty, Servlet 3.1+ Containers

Reactive Streams Adapters
Spring Security Reactive

Spring WebFlux

Spring Data Reactive Repositories
Mongo, Cassandra, Redis, Couchbase

OPTIONAL DEPENDENCY

Servlet Stack
Spring MVC is built on the Serviet API
and uses a synchronous blocking I/O
architecture with a one-request-per-

thread model.

Servlet Containers

Servlet API

Spring Security

Spring MVC

Spring Data Repositories
JDBC, JPA, NoSQL

See docs.spring.io/spring-framework/docs/3.2.x/spring-framework-reference/html/mve.html



https://docs.spring.io/spring-framework/docs/3.2.x/spring-framework-reference/html/mvc.html
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Overview of Spring WebMVC Concurrency

» Spring WebMVC concurrency

« Built on the Serviet API & uses
a synchronous I/O architecture
w/one-thread-per-request model

Servlet Containers

Servlet API

Spring Security
Spring MVC

Spring Data Repositories
JDBC, JPA, NoSQL




Overview of Spring WebMVC Concurrency

» Spring WebMVC concurrency

_ CLIENT SERVER
» Built on the Servlet API & uses , o ,
a synchronous I/O architecture findFlights:
w/one-thread-per-request model eo_____leturnList; __ >
» Each request is handled by a ;
thread that blocks until it is able findFlights, [
to fully process the request L return List, _“H >
A request to a list of flights from a findFlightss _f
database over the network might take a e return List; >5
few seconds, which blocks threads from :
servicing other requests & responses u

See en.wikipedia.org/wiki/Blocking (computing)



https://en.wikipedia.org/wiki/Blocking_(computing)

Overview of Spring WebMVC Concurrency
» Spring WebMVC concurrency

CLIENT SERVER

« Built on the Servlet API & uses | o :
a synchronous I/O architecture findFlights: |
w/one-thread-per-request model >E ______returnListy >

» Each request is handled by a
thread that blocks until it is able

findFlights, [
to fully process the request L retun List, >
 Blocking calls are a natural ~ :
form of back pressure ;
findFlights;
T fiu_rD_L_i§t_s__-U c

See medium.com/@jayphelps/backpressure-explained-the-flow-of-data-through-software-2350b3e/77ce/
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Overview of Spring WebMVC Concurrency

» Spring WebMVC concurrency

CLIENT SERVER

 Built on the Servlet API & uses ! -
a synchronous I/O architecture findFlights;
w/one-thread-per-request model >S return List,

» Each request is handled by a
thread that blocks until it is able
to fully process the request

findFlights,

return List,

 Blocking calls are a natural T
form of back pressure f
: indFlights
- Forces the caller to wait —
DU return Lists __
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See en.wikipedia.org/wiki/Rate limiting



https://en.wikipedia.org/wiki/Rate_limiting

Overview of Spring WebMVC Concurrency

» Spring WebMVC concurrency

_ CLIENT SERVER
« Built on the Servlet API & uses : - ,
a synchronous I/O architecture findFlights: |
w/one-thread-per-request model e _____retumnlList; >
« Each request is handled by a g
thread that blocks until it is able findFlights,
to fully process the request . return List, _“U >
 Blocking calls are a natural :
form of back pressure ;
findFlights;
. return List; U >5
» Eliminates the need for end- DA
to-end rate control i
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See en.wikipedia.org/wiki/Rate limiting
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Overview of Spring WebMVC Communication

» Spring WebMVC concurrency

 Built on the Servlet API & uses
a synchronous I/O architecture
w/one-thread-per-request model

* However, a server may need many
threads to handle bursty clients

See www.baeldung.com/java-web-thread-pool-config



http://www.baeldung.com/java-web-thread-pool-config

Overview of Spring WebMVC Communication

» Spring WebMVC concurrency

« Built on the Serviet API & uses
a synchronous I/O architecture
w/one-thread-per-request model

« However, a server may need many
threads to handle bursty clients

 Traditional Java Thread objects
consume non-trivial system
resources..
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Overview of Spring WebMVC Communication

» Spring WebMVC concurrency

« Built on the Serviet API & uses
a synchronous I/O architecture
w/one-thread-per-request model

« Java 19's “virtual threads” provide
much more scalability

See www.happycoders.eu/java/virtual-threads



https://www.happycoders.eu/java/virtual-threads

Overview of Spring
WebMVC Communications
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Overview of Spring WebMVC Communication

« Spring WebMVC communications -
Collection

 Network communication uses
common Java types

m m

SortedMap Listlterator

See docs.oracle.com/javase/8/docs/technotes/guides/colIections/overview.htmI



https://docs.oracle.com/javase/8/docs/technotes/guides/collections/overview.html

Overview of Spring WebMVC Communication

» Spring WebMVC communications public class FlightController {
« Network communication uses

@GetMapping (AIRPORTS)

common Java types _ . .
_ _ List<Airport> getAirports() ({
* e.g., Java String & Integer objects, return flightService
as well as List & Map collections .getAirports () ;

See flights-microservices/-/blob/master/src/main/java/server/flight/FlightController.java



https://gitlab.com/Creasor/flights-microservices/-/blob/master/src/main/java/server/flight/FlightController.java

Overview of Spring WebMVC Communication

« Spring WebMVC communications —— Request Alrports —
O—
Client Server
« WebMVC endpoints send & oy
. . - A
return Java collections in one 7
—— ——

Response List of Airports

fell swoop
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Overview of Spring WebMVC Communication

« Spring WebMVC communications Req“e;‘_:r””s —
Q/ -
Client Server
« WebMVC endpoints send & ey
return Java collections in one ~ &
—_— Response List of Airports —_—

fell swoop

 Client latency may suffer & thus
not be as responsive as possible

See en.wikipedia.org/wiki/Spinning pinwheel



https://en.wikipedia.org/wiki/Spinning_pinwheel

Overview of Spring WebMVC Communication

« Spring WebMVC communications Req“e;‘_:r””s —
\1/ -
Client Server
« WebMVC endpoints send & oy
return Java collections in one B &
— Response List of Airports —

fell swoop

« Memory is needed to buffer this MEM n” y

data at multiple points NOT ENOUGH \
'MEMORY HOG § &

T

o N e

See english.stackexchange.com/questions/337497/what-is-meant-by-memory-hog



https://english.stackexchange.com/questions/337497/what-is-meant-by-memory-hog

Overview of Spring WebMVC Communication

Server

« Spring WebMVC communications Re““e;‘\“"pms
N\
Client
« WebMVC endpoints send &
return Java collections in one G Q e e &
fell swoop — Response Flux of Airports

%
A

« Addressed by Spring WebFlux
& reactive programming

See docs.spring.io/spring-framework/docs/current/reference/himl/web-readtive.html#webflux



https://docs.spring.io/spring-framework/docs/current/reference/html/web-reactive.html

End of Overview of
Spring WebMVC
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