Chapter 1: Type Inference

16

Find the number hidden by the colored pattern




| don't know
its type

Sorry! Can't
let you in.

var age = null ;
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class Person {

{
' // instance initializer block
} -
Stath'{ // static initializer block
y
Person () { // constructor

it () // if construct
}
}
void aMethod () {
switch (..) {
case .. : {
¥ // switch constructs
}
}
| // at beginning,
} // middle or end
// of a method
for ( ') { // for - loop initialization
' // for loop body
} // do, do - while loops
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| apply a set of rules
to what you give me

You should be more
aware about how
inference works!

| thought you'd
give me a
'double' variable

W PROGRAMMER COMPILER

Using var is COOL!
Just drop the
data type

@

Char name [] — {ISI’ItI,IrI’IiI’Inl,lgl}

PROGRAMMER COMPILER
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ot

varb = 20

.

varc = 30

4

Tnm—=z—m
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Chapter 2: AppCDS

C:\Program Files\Java\jdk-11\bin\server

* [ Mame

| classes.jsa

| jem.dll

Date modified Type Size
10/15/2018 10:19 J54 File 17,792 KB
9/13/2018 11:41 AM  Application extens 11,233 KB

Rewritin
Numb

edded pDiH%EPS

Relo i r
Dumping

Wowmowmowmonena
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010s] [info] [class, load]
020s] [info] [class, load]
020s] [info] [class, load]
020s5] [info] [class, load]
020s8] [info] [class, load]
020s8] [info] [class, load]
020=2] [info] [class, load]
020=2] [info] [class, load]
020s] [info] [class, load]

] [info] [class, load]
] [info] [class, load]
] [info] [class, load]
] [info] [class, load]
23] [info] [class, load]
083s] [info] [class, load]
083s3] [info] [class, load]
083z3] [info] [class, load]

=2
=2
=
=

LR R X

opened: C:\Program Files\Java%idk-1l\lib\modules

java. shared objects file

java. shared objects file

jawva. Comparable source: shared objects file

Jjawva. CharSequence source: shared objects file

Jjawva. String source: shared okjects file

Jjava. reflect.fnnotatedElement source: shared okjects file
reflect.GenericDeclaration source: shared objects file

reflect.Type source: shared objects file

lang.0bject source:
io.Serializakle source:
lang.
lang.
lang.
lang.
lang.
lang.

Jjava.
java.

CongquerWorld source: file:/C:/Users/MalaGupta/AppDataSharing/codef
jawva.lang.NamedPackage source: shared okbjects file
java.lang.PublicMethodsSMethodlist source: shared objects file
java.lang.PublicMethodsSKey source: shared objects file
java.lang.Void source: shared objects file
jdk.internal .misc.TerminatingThreadLocal$l source:
java.lang.S5hutdown source: shared objects file
Jawva.lang.ShutdownsLock source: shared objects file

shared objects file

[0.
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010s] [info] [class, load]
01%z] [info] [class, load]
01%=] [info] [class, load]
020s] [info] [class, load]
020s3] [info] [class, load]
020s3] [info] [class, load]
020=] [info] [class, load]
020s] [info] [class, load]
020s] [info] [class, 1load]

10%9sz] [info] [class, load]
10%s=] [info] [class, load]
109s] [info] [class, load]
109sz] [info] [class, 1load]
109sz] [info] [class, 1load]
110sz] [info] [class, load]
110sz] [info] [class, load]

.110=] [info] [class, load]

opened: C:\Program Files\Java‘idk-11\lib‘\modules
jawva.lang.Cbject source: Jjrt:/Sjava.base
java.io.Serializable source: jrt:/java.base
java.lang.Comparable source: jrt:/java.base
java.lang.CharSequence source: jrt:/java.base
java.lang.String source: jrt:/java.base
java.lang.reflect.hnnotatedElement source: jrt:/java.base
java.lang.reflect.Genericleclaration source: jrt:/java.base
lang.reflect.Type source: jrt:/java.base

java.

ConquerWorld source: file:/Ci/Users/MalaGupta/AppDataSharing/code/

java.lang.HNamedPackage source: jrt:/java.base
java.lang.PublicMethodsSiMethodlist source: jrt:/java.base
java.lang.PublicMethodsSEey source: jrt:/java.base
jawva.lang.Void source: jrt:/java.base

jdk.internal.misc.TerminatingThreadlocalsl source: jrt:/java.base
jawva.lang.Shutdown source: jrt:/java.base

java.lang.ShutdownSLock source: jrt:/java.base
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Number o

java/lang/Obiect
java/lang/String
javasio/Serializable
java/lang/Comparable
java/lang/CharSequence
javas/lang/Class
java/lang/Cloneable
java/lang/ClassLoader
java/lang/System
java/lang/Throwable
java/lang/Error

LppCDS

com/Sejavaguru/appcds/Flastic
jdk/internal/misc/TerminatingThreadLocalsl
java/lang/Shutdown
java/lang/ShutdownsLock
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Chapter 3: Garbage Collector Optimizations

(hot GC Developer)

must know
—_— = m
all places [ m GC Code
to find GC
code = =
Ge HotSpot code base
Developer
?
How to extend
it for my specific need
m =
? = =
Where is code X = . =
]
Developer HotSpot code base
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N

Eden

Survivor

\\

N
N X

Old

S

A\

JIII1111]} Humeongous
[0.012=] [info] [gc,heap] Heap region size: 1M (:)
[©.018=] [info] [ge 1] Using Gl
[0.018=] [info] [gc, heap,coops] Heap address: 0x0000000741c00000, s=size: 3044 ME,
Compressed Cops mode: Zero bkased, Cop shift amount: 3
[0.309=] [info] [gc, start 1 GCtGH Fause Young (Normal) (Gl Evacuation Pause]|(:)
[0.309=] [info] [gc, task ] GC(0) Using 4 workers of 4 for evacuation
[0.311=] [info] [gc, phases 1 GC(0) Pre Evacuate Collection Set: 0.0ms
[0.312=] [info] [gc,phases ] GC(0) Evacuate Collection Set: 1.5ms
[0.312=] [info] [gc, phases 1 GC(0) Post Evacuate Collection Set: 0.2ms
[0.312=] [info] [gc,phases ] GC(0) Cther: 1.1lms
[©.313=] [info] [gc, heap 1 GCtG}lEden regions: l&—)thlS}l(:)
[0.330=] [info] [gc, heap ] GC(0) Survivor regions: 0->2(2)
[0.332=] [info] [gc, heap ] GC({0) ©1d regions: 0->0
[0.333=] [info] [gc, heap ] GC(0) Humongous regions: 43->43
[0.334=] [info] [ge, metaspace ] GC(0) Metaspace: 2066E->2066K(l056TEEKE)
[1.264s8] [info] [gc, start ] GC(5) Pause Young (Concurrent Start) (Gl Humongous Allocation)
[1.2645] [info] [go, task ] GC(5) Using 4 workers of 4 for evacuation
[1.2673] [info] [gc, phases ] GCi5) Pre Evacuate Collection Set: 0.0ms
[1.267s] [info] [go, phases 1 GCi5) Evacuate Collection Set: l1.5ms
[1.2683] [info] [gc, phases ] GC5) Post Evacuate Collection S5et: 0.2ms
[1.2685] [info] [go, phases 1 GCi5) Cther: 1.0ms
[1.2693] [info] [gc, heap ] GC(5)) Eden regions: 3e->0(20)
[1.269s] [info] [gc, heap ] GCi5)| Survivor regions: 2->2(7)
[1.270s] [info] [gc, heap ] GCi5)] ©01d regions: 0->0
[1.270s] [info] [gc, heap ] GC(5)| Humongous regions: 145->148
[1L.271s] [info] [gc, metaspace ] GC(5) Metaspace: Z073K->2073K(1056768K)
[1.271s] [info] [gc ] GCi{5) Pause Young (Concurrent Start) (Gl Humongous Allocation)

1.

271s] [info] [ge, cpu

184M->148M (182M) 7.15%7ms
1 GC(5}IU3EI=0.023 Sys=0.00s Real=0.0ls |
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498s] [info] [gc, task
498s] [info] [gc, Start

1l GC(196)

499s] [info] [gc,phases, start]
502s] [info] [gc, stringtable ]

502s] [info] [gc,phases

502s] [info] [gc,phases, start]

504s] [info] [ge,phases

504s] [info] [ge,phases, start]

E0%9s] [info] [ge,phases

513s] [info] [gc,phases, start]

E15s] [info] [ge,phases
517s] [info] [gc, heap
517s] [info] [gc,heap
518s] [info] [gc, heap
519s] [info] [gc, heap
518s] [info] [gc,metaspace
519s] [info] [gc

518s] [info] [ge,cpu

520s] [info] [ge,marking
520s] [info] [ge,marking
520s) [info] [gc

523s] [info] [ge, heap, exit
523s] [info] [gc, heap, exit

524s] [info] [gc,heap,exit
524s] [info] [gc, heap, exit
524s) [info] [gc, heap, exit

Using 4 workers of 4 for full compaction | ()

GC(196) Pause Full

symbols: 5461

(G1 Humongous Allocation)
GC(1%6) Phase 1: Mark live objects
GC(196) Cleaned string and symbol table, strings: 2609 processed, 23 removed,

GC(196) Phase
GC(196) Phase
GC(196) Phase
GC(196) Phase
GC(196) Phase
GC(196) Phase

WL L B R

Mark live objects 3.246ms
Prepare for compaction

Prepare for compaction 1.450ms
Rdjust pointers
Bdjust pointers 4.545ms
Compact heap

GC(196) Phase 4: Compact heap 1.795ms

©

GC(196)[ Eden regions: 0U->0(15Z2)
GC(196)| Survivor regioms: 0->=0(19)
GC(196)| 01ld regions: 3->3

GC(196)| Humongous regions: 2983->2953

0

GC (196) Metaspace:

2114K->2022K (1056768K)

GC(196)[Pause Full
GC(196) | User=0.02s

(Gl Humongous Allocation)

Sys=0.02s Real=0.02s

29854M->25983M (3044M) 20.705ms

©

GC(193) Concurrentc
GC(193) Concurrent
GC(193) Concurrentc
Heap

garbage-first heap

Mark From Roots 61.

Mark Abort
Cycle 63.136ms

S66ms

total 3117056K, used 3055583K [0x0000000741c00000,

0x0000000800000000)

region size 1024K, 1 young (l024K),

Metaspace used 2037K,
class space used 185K,

capacity 4544H,
capacity 408K, committed 512K,

0 survivors (0K)

committed 4864K, reserved 1056768K

reserved 1048576K
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Chapter 4: Miscellaneous Improvements in
JDK 10

No images.
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Chapter 5: Local Variable Syntax for Lambda
Parameters

No images.
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Chapter 6: Epsilon GC

ation;

ble

3@43 MB,
amount:

1[info]
s][info]

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
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Chapter 7: The HTTP Client API

Module java.net hitp

OVERVIEW MODULE PACKAGE USE TREE DEPRECATED INDEX HELP

Package javanet.hitp
ALL CLASSES
SUMMARY: NESTED | FIELD | CONSTR | METHOD ~ DETAIL: FIELD | CONSTR | METHOD Class Httpclient
Module java.net.http « java.lang Object

Package java.net.http

Class HttpClient > javanethttp HetpClient

Jjava.lang.Object

java.nethtrp. HuepClient
public abstract class Httpclient

public abstract class HttpClient extends Object

extends Object
! An HTTP Client

An HTTP Client.

An HttpClient can be used to send requests and retrieve their responses. An HttpClient|
An HttpClient can be used to send requests and retrieve their responses. An HttpClient is creat version ( HTTP/1.1 or HTTP/2 ). whether to follow redirects. a proxy. an authenticator,
version ( HTTP/1.1 or HTTP/2 ), whether to follow redirects, a proxy, an authenticator, etc. Once b i
An HttpClient provides configuration information, and resource sharing, for all requests sent thn An HtepClient provides configuration information. and resource sharing, for all request;
A BodyHandler must be supplied for each HttpRequest sent. The BodyHandler determine|

A BodyHandler must be supplied for each HttpRequest sent. The BodyHandler determines how to ;
body (typically) are available. Whether the response body bytes have been read or not dy

body (typically) are available. Whether the response body bytes have been read or not depends on

Requests can be sent either synchronously or asynchronously: Requests can be sent either synchronously or asynchronously:
« send(HttpRequest, BodyHandler) blocks until the request has been sent and the response ° send(HttpRequest, BodyHandler) blocks until the request has been sent and the rf
+ sendAsync(HttpRequest, BodyHandler) sends the request and receives the response asynd s sendAsync (HttpReguest, BodyHandler) sends the request and receives the respon
CompletableFuture completes when the response becomes available. The returned Complet CompletableFuture completes when the response becomes available. The returned
tasks tasks.
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Chapter 8: ZGC

/GC Heap Regions

Small (2 MB)

Medium (32 MB)

Large (N X 2 MB)

bits

Unused bits

Object Address

18

42

Marked O

Finalizable Marked 1

Remapped
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Chapter 9: Flight Recorder and Mission

Control

[ DK Mission Control
File Edit Navigate Window Help

5 |1 Welcome 52

[® DK Mission Control

Welcome to JDK Mission Control

ﬂ Automated Analysis Results
L;T_l Java Application

v 58 VM Internals

I Garbage Cellections

E GC Configuration

(@, Compilations

(9 Class Loading

VM Operations

¥4 TLAB Allocations

Environment

L3 Processes

P Environment Variables

<H» System Properties

[ Recording

i Event Browser

# Environment

L% Processes

39 Competing Processes

. i A
What is JDK Mission Control? .
JDK Mission Control is a tool suite for managing, menitoring, profiling, and troubleshoaeting your Java applications. When first installed, JOK Mission Control consists of the JMX Console
and the JOK Flight Recorder. More plug-ins can easily be installed from within Missicn Control.
The JMX Console as The JDK Flight Recorder - 2 And plug-ins...
Monitor and manage your Java application Record the behavior of the JVM at runtime and analyze the recording Download and install various different specialized plug-
and the JVM at runtime offline using the JDK Flight Recorder tool ins to extend the functionality of Mission Control
JMX Console Guided Tour Flight Recorder Guided Tour Plug-ins Examples
JMX Console Help (2 Flight Recorder Help (7) Plug-ins Help (7)
Click here to start using JOK Mission Control
4 1DK Mission Control - O b4
File Edit Mavigate Window Help
F# M Brow... | B= Outline O ||a® recording.jfr @ HelloWorldRecording.jfr &3 = 0
ol & ¥ .
P4 Automated Analysis Results 0 o|=s

At 11/30/18, 3:04:04 PM, a total of 274 other processes were running on the host machine that
this Flight Recording was made on. If this is a server environment, it may be good to only run

other critical processes on that machine.
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Eile Edit MNavigate

Window Help

B WM Brow... | 0= Outline| = O

gl <

h=4

ﬂ Autornated Analysis Results

v LE Java Application
i Threads
> 3& Mermaory
go LockInstances
+& Filel/O
£ Socketl/O
@ Method Profiling
10 Exceptions
& Thread Dumps
v &5 WM Internals
@ Garbage Collections
o
> G
(& Class Loading
&8 VM Operations
¥+ TLAB Allocations
w (3 Environment

GC Configuration
Compilations

l__|; Processes
B Environment Variables
<H» System Properties
B+ Recording
¥i# Event Browser

as Epsilon,jfr 22 l

Automated Analysis Results 0 o]

& Java Application
# Lock Instances

IEITI Context Switches

The program context switches a lot and many threads wait on the same monitor. Consider using
fewer threads, or fry to decrease lock contention by other means.

IE[ I /ava Blocking

Threads in the application were blocked on locks for a total time of 2 h 40 min. The most common
monitor class was 'PrintStream’, which was blocked on 18,822 times.

The following regular expression was used to exclude threads from this rule:

‘(-*weblogic.socket. Muxer )

&# JVM Internals

| 50 Discouraged VM Options

Due to experimental VM opfions not being fully supported and may thus be unreliable they should
not be used in a production environment. Unless you have to use an experimental option, you
should avoid the -X3:+UnlockExperimental VM Options' command line option.

¢ Environment

2 Processes

| 24 Competing Processes

At 12118, 6:00:17 AM, a total of 271 other processes were running on the host machine that this
Flight Recording was made on. If this is a server environment, it may be good to only run other
critical processes on that machine.
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ﬁ JDK Mission Control O %
File Edit Mavigate Window Help
B4 WM Brow... | 5= outline| = B || @@ Epsilon,jfr 52 = 0
o =4
gl < &® Lock Instances 0=
ﬁ Autemated Analysis Results
v E;ava Application <No Selection> | Aspect: | <Mo Selection ~ | [ Show concurrent: Containec
s Threads
a& Memory
€@ Lock Instances Monitor Class Total Blacked Time  Distinct T.. Count
£ Filel/0
ile
5 Socket /0 3 java.io.PrintStream 2h 40 min soo (DGR
@ Method Profiling © javalang.Object 372.182 ms 14 1
1 Exceptions
& Thread Dumps
~ &5 VM Internals
‘ﬁ Garbage Collections . ~ . o
1Y 6C Configurati Maonitor Address Total Blocked Time  Distinct T... Count
2 onfiguration
v @ Compilatigons [2 0x271BBCO5D88 2h 40 min 500 _
10(.;1.0 Code Cache [A] 0x271BBB6TCO8 191115 ms 7 7
& Class Loading Al 0x271BBB65D08 181.067 ms 7 7
&8 VM Operations
¥+ TLAB Allocations
ve lEI"n;anment Thread Total Bll;JCkEd Time Count ~
Lo Processes , E
Environment Variables (#9 Thread:-19 19,9415 48 ;
<@» System Properties »® Thread-2 19.940 s 50
= Recording @ Thread-9 19.939 s 50
¥4 Event Browser ® Thread-18 19.938 5 50
B Throad 13 100368 ¢ 50
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ﬂ JDK Mission Control

- O X

File Edit Mavigate Window Help
[ M Bro... | B= Outline O || @s Epsilon,jfr & = 8
gl < L4 Processes 0 =
ﬂ Automated Analysis Resu A
v & Java Application <No Selection> | Aspect: | <No Selection ~ | []Show concurrent: | | Cont
i3 Threads
w 43 Mermory
aﬂ Live Objects 100 % §
&a Lock Instances TH % +
& File /O I
£ Socket /O 25 %
CFU Usage — e — e
(@ Method Profiling 2
0 Exceptions 00+
& Thread Dumps
v &5 WM Internals T
@ Garbage Collections Concurrent Pro.. } } 1 }
E GC Configuration 12Mi2018 G:00:00 Abd G:00:05 A G:00:10 Abd G:00:15 A
~ (3, Compilations
(3, Code Cache Search the table
® Class Loading Process |dentifier Command Line "
P )
VM Operatlorﬁs 13728 C:\Program Files (x88)\Cemmeon Files\Adobe\Adobe Desktep Comm:
- TLAB Allocations 12444 C:\Program Files (x86)\Common Files\Adobe\Adobe Desktop Commi
Erwi g p
v o L_.”“F;'D”me"t 7164 C:\Program Files (x86)\Cormmon Files\Adobe\OOBE\PDApp\IPC\Ado
g Ero-cesses t Variabl 12516 C:\Program Files (xB8)\Cemmeon Files\JavatJava Update\jucheck.exe
nvirenment Yariables
<@ Systern Properties 9933 C:\Program Files (x86)\Cermmon Files\Java'Java Update\jusched.exe
- n}r " P 7268 C:h\Program Files (x86)\Googlel Chrome\Application'.chrome.exe
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Chapter 10: Miscellaneous Improvements in
JDK 11

No images.
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Chapter 11: Switch Expressions

What | want . What | get &
@ examine variable size switch (size)){
@ initialize variable length accordingly 10
case xs: length=20;
@ Qutput value of variable length System.out.println (length);
break;
case s:
: replaced
by —>
long damage = switch (plastic) {

case STRAW —=> 10 ;
Just a

value to
return

case BAG —> 11 ;

Comma separated
multiple case
labels

case SPOON, FORK, KNIFE —> 7 ;
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Chapter 12: Miscellaneous Improvements in
JDK 12

No images.
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Chapter 13: Enhanced Enums in Project
Amber

| can’t see
getSize( ) for

Q
o
o
0
o
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Size

SMALL MEDIUM

number

LARGE

toText

getSize()

length
width

toText( )

We are
more than
just ‘Size’
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Chapter 14: Data Classes and Their Usage

Big Tight Perfect !

Small
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record EMP (String name,
int age) {}

<y

N

final class Emp
extends java.long.DataClass{
final String name;
final int age;
public Emp (String name,
int age) {
//..code
}

// deconstructor

// public accessor methods
// default implementation
// of Object methods -

// equals (), hashCode(),
// toString ()




interface 1 interface 2

abstract non-abstract regular
data class data class class
[ [
! ' extends extends extends
implements v’
e [
Data class
Hl Alowed

I Not allowed
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Chapter 15: Raw String Literals

No images.
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Chapter 16: Lambda Leftovers

No images.
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Chapter 17: Pattern Matching

obj instanceof Ocean obj matches Ocean o

((Ocean)ob)).getBottles(); 0.getBottles();

[32]



