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准备代码

全量安装时，解压后的目录下有个文件math-game.jar，我们使用java -jar的方式运行它来做后面的测试。


以下是一个简单的 Java 程序，每隔一秒生成一个随机数，再执行质因数分解，并打印出分解结果。



案例代码

package demo;

import java.util.ArrayList;
import java.util.List;
import java.util.Random;
import java.util.concurrent.TimeUnit;

public class MathGame {
    private static Random random = new Random();
    // 用于统计生成的不合法变量的个数
    public int illegalArgumentCount = 0;

    public static void main(String[] args) throws InterruptedException {
        MathGame game = new MathGame();
        // 死循环，每过 1 秒调用 1 次下面的方法(不是开启一个线程)
        while (true) {
            game.run();
            TimeUnit.SECONDS.sleep(1);
        }
    }

    // 分解质因数
    public void run() throws InterruptedException {
        try {
            // 随机生成 1 万以内的整数
            int number = random.nextInt() / 10000;
            // 调用方法进行质因数分解
            List<Integer> primeFactors = primeFactors(number);
            // 打印结果
            print(number, primeFactors);
        } catch (Exception e) {
            System.out.println(String.format("illegalArgumentCount:%3d, ",
                    illegalArgumentCount) + e.getMessage());
        }
    }

    // 打印质因数分解的结果
    public static void print(int number, List<Integer> primeFactors) {
        StringBuffer sb = new StringBuffer(number + "=");
        for (int factor : primeFactors) {
            sb.append(factor).append('*');
        }
        if (sb.charAt(sb.length() - 1) == '*') {
            sb.deleteCharAt(sb.length() - 1);
        }
        System.out.println(sb);
    }

    // 计算number的质因数分解
    public List<Integer> primeFactors(int number) {
        // 如果小于 2 ，则抛出异常，并且计数加 1
        if (number < 2) {
            illegalArgumentCount++;
            throw new IllegalArgumentException("number is: " + number + ", need >=
                    2");
        }
        // 用于保存每个质数
        List<Integer> result = new ArrayList<Integer>();
        // 分解过程，从 2 开始看能不能整除
        int i = 2;
        while (i <= number) { // 如果i大于number就退出循环
            // 能整除，则i为一个因数，number为整除的结果再继续从 2 开始
            if (number % i == 0) {
                result.add(i);
                number = number / i;
                i = 2;
            } else {
                i++; // 否则i++
            }
        }
        return result;
    }
}


[image: 测试案例.png]
启动 Demo

java -jar math-game.jar


[image: math-game启动.png]
启动 arthas

新开一个终端标签页，启动 arthas 选择需要粘附的进程。这里粘附的就是上一步的演示案例math-game.jar。粘附成功如下图所示。

[image: 启动arthas.png]

如果端口号被占用，可以通过以下命令换成另一个端口号执行

java -jar arthas-boot.jar --telnet-port 9998 --http-port -1




通过浏览器连接 arthas

Arthas 目前支持 Web Console，用户在 attach 成功之后，可以直接访问：http://127.0.0.1:3658/。可以填入 IP，远程连接其它机器上的 arthas。默认情况下，arthas 只监听 127.0.0.1，所以如果想从远程连接，则可以使用--target-ip 参数指定 IP。

[image: Web监听.界面png]
dashboard 仪表板

输入 dashboard(仪表板)，按回车，会展示当前进程的信息，按ctrl + c可以中断执行。


注：输入前面部分字母，按 tab 可以自动补全命令



[image: dashboard.png]

上面截图总体分为三部分：

 ① 显示 JVM 中运行的所有线程：所在线程组，优先级，线程的状态，CPU 的占用率，是否是后台进程等

 ② 显示的 JVM 内存的使用情况

 ③ 操作系统的一些信息和 Java 版本号



thread 线程

查看线程：

[image: 线程查看.png]
查看 ID 为 1 的线程：

[image: 线程ID_1.png]
jad 反编译

jad demo.MathGame
jad --source-only demo.MathGame  # 只打印源码


[image: jad演示.png]
watch 函数执行数据观测

watch demo.MathGame primeFactors returnObj


[image: watch演示.png]
退出

如果只是退出当前的连接，可以用quit或者exit命令。Attach 到目标进程上的 arthas 还会继续运行，端口会保持开放，下次连接时可以直接连接上。

如果想完全退出 arthas，可以执行stop命令。
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java -jar math-game.jar — ttys002 e telnet « as.sh — ttys003

[arthas@8e8631$ watch demo.MathGame primeFactors returnObj
Press Q or Ctrl+C to abort.
Affect(class count: 1 , method count: 1) cost in 32 ms, listenerld: 3
method=demo.MathGame . primeFactors location=AtExceptionExit
t5=2023-11-17 17:26:45; [cost=8.350875ms] result=null
method=demo.MathGame.primeFactors location=AtExit
t5=2023-11-17 17:26:46; [cost=0.3497@9ms] result=@ArraylList[
@Integer[107],
@Integer([523],

1
method=demo.MathGame . primeFactors location=AtExceptionExit
5=2023-11-17 17:26:47; [cost=0.129917ms] result=null
method=demo.MathGame . primeFactors location=AtExit
5=2023-11-17 17:26:48; [cost=0.09@958ms] result=@ArraylList[

@Integer(2],

@Integer(2],

@Integer[3],

@Integer(3],

@Integer(13],

@Integer(271],
1
method=demo.MathGame . primeFactors location=AtExceptionExit
£5=2023-11-17 17:26:49; [cost=0.138917ms] result=null
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ese 1§ — telnet « as.sh — ttys003 — X %2

Java -jar math-game jar — ttys002 3 tolnet - as.sh — ttys003

[arthase808s3]s thread
Threads Total: 67, NEW: @, RUNNABLE: 50, BLOCKED: 0, WAITING: 3, TIMED_WAITING: 4, TERMINATED: @

I NAME GROUP PRIORITY  STATE P DELTA_TIME TIME INTERRUPTE DAEMON
58  arthas-command-execute system 5 RUNNABLE .33 0.000 false true
1 main main 5 TIMED_WAIT 0.8 0.000 : false false
8 Reference Handler system 10 RUNNABLE 0.8 0.000 o: false true
9 Finalizer system 8 WAITING 0.8 6.000 0:0.. false true
10 Signal Dispatcher system 9 RUNNABLE 0.8 0.000 0:0.. false true
17 Notification Thread system 9 RUNNABLE 0.8 0.000 0:0.. false true
19 Common-Cleaner InnocuousThread 8 TIMED_WAIT 0.0 0.000 0:0.. false true
20 Attach Listener system 9 RUNNABLE 0.8 0.000 0:0.. false true
22 arthas-timer system ] WAITING 0.8 0.000 0:0.. false true
33 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.8 0.000 0:0.. false true
34 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 0.0 0.000 0:0.. false true
35 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 0.8 0.000 0:0.. false true
36 arthas-shell-server system 9 TIMED_WAIT 0.8 0.000 0:0.. false true
37 arthas-session-manager system 9 TIMED_WAIT 0.8 0.000 0:0.. false true
38 arthas-Userstat system 9 WAITING 0.8 0.000 0:0.. false true
49 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.8 0.000 0:0. false true
41 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.8 0.000 0:0.. false true
42 arthas-TermServer-1-1 system 5 RUNNABLE 0.8 0.000 0:0.. false true
43 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.002  false true
4 arthas-TermServer-1-2 system 5 RUNNABLE 0.8 0.000 0:0.001  false true
45 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.002  false true
46 arthas-TernServer-1-3 system 5 RUNNABLE 0.8 0.000 0:0.000  false true
47 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.002  false true
48 arthas-TermServer-1-4 system 5 RUNNABLE 0.8 0.000 0:0.006  false true
49 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.002  false true
50 arthas-TernServer-1-5 system 5 RUNNABLE 0.0 0.000 0:0.001  false true
51  arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 0.0 0.000 0:0.158  false true
52 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.8 0.000 0:0.003  false true
53 arthas-TernServer-1-6 system 5 RUNNABLE 0.0 0.000 0:0.000  false true
54 arthas-TernServer-1-7 system 5 RUNNABLE 0.8 0.000 0:0.000  false true
55  arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.002  false true
56  arthas-TernServer-1-8 system 5 RUNNABLE 0.0 0.000 0:0.000  false true
59  arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.009  false true
60 arthas-TernServer-1-9 system 5 RUNNABLE 0.0 0.000 0:0.001  false true
61 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE .0 0.000 0:0.006  false true

[arthasesess3ls |
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ese £1§ — telnet « as.sh — ttys003 — %2

java -jar math-game jar — ttys002 & telnet « as.sh — ttys003 +

[arthas0808631$ dashboard
D NAME GROUP PRIORITY ~ STATE xcPy DELTA_TIME TIME INTERRUPTE DAEMON
1 main main 5 TIMED_WALT 6.8 9.000 6:0.859  false false
69 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 6.8 0.000 0:0.436  false true
48 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 6.8 0.000 8:0.301  false true
51 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 6.8 9.000 8:0.158  false true
58 arthas-command-execute systen 5 TIMED_WAIT 6.8 9.000 6:0.088  false true
41 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 6.8 0.600 8:0.043  false true
33 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 6.8 6.600 6:0.036  false true
20 Attach Listener systen 9 RUNNABLE 6.8 0.000 8:0.025  false true
84 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 6.8 9.000 6:0.019  false true
36 arthas-shell-server systen 9 TIMED_WAIT 6.8 0.000 8:0.012  false true
59 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 6.8 0.000 8:0.009  false true
19 Common-Cleaner InnocuousThread 8 TIMED_WAIT 0.8 0.000 6:0.007  false true
37 arthas-session-manager systen 9 TIMED_WAIT 6.8 9.000 0:0.007  false true
74 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 6.8 0.000 6:0.005  false true
Memory used total  mex usage  6C
heap 3 98 4096M  ©.78%  ge.gl_young_generation.count 4
g1_eden_space 8 52u -1 15.38%  gc.gl_young_generation.time(ns) 45
91 01d_gen 15M 36M 4096M  ©.37%  ge.gl_concurrent_gc.count 2
91 survivor_space 8 164 -1 85.23% gc.gl_concurrent_gc.time(ns) 1
nonheap 37 39M -1 94.14%  ge.g1 old_generation.count 6
codeheap_'non-nmethods' 1M M M 24.20%  ge.gl_old_generation.time(ns)
metaspace 2m 2m -1 98.75%

™ ™ 17m 6.26%
compressed_class_space M M 02aM  0.27%
codeheap_'non-profiled_nmet 1M M 117M 1.47%
hods*
mapped oK oK - 6.00%
direct 86 86M - 160.00%
Runtine
05.nane Mac 05 X
os.version 24.1.1
Jjava.version 20.0.2
Java.home /Users/zhangxiaojun/Library/Java/JavavirtualMachines/openjdk-20.0

.2/Contents/Home

systenload.average 5.25

processors 10
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Java -or math-game ar — tys002 3 tolnet - 3.5h — ty5003

[arthas0808631S jad demo.MathGame

+~jdk.internal . loader . ClassLoadersSAppClassLoadera7e32ce3s )i

+-jdk.internal.loader.ClassLoaderssPlatfornClassLoader@5agdbecd

Tocation: .
Jusers/zhangxiaojun/Downloads/arthas-packaging=3.7.1-bin/math-gane.jar {1 F

e
* Decompiled with CFR.
“/

package demo;

import java.util.Arraylist;
inport java.util.List; SN
import Jova.utid nancin: RIFFRE
inport java.util.concurrent.Timeunit;

public class MathGame {
private static Randon random = new Randon();
private int illegalArgumentCount = 0;

public static void main(String[] args) throws Interruptedixception {
MathGame game = new MathGame();
while (true) {
game.xun();
TimeUnit.SECONDS. sleep(1L);

/4161
1¥17:

¥

public void run() throws InterruptedException {
try {
int number = random.nextInt() / 10000;

/%23
riaed
/%25

List<Intoger> primeFactors = this.primeFactors(number);
MathGame.print (number, primeFactors);
¥
catch (Exception e) {
sy Systen.out.println(String. format(*illegalArgunentCount:%3d, *, this.illegalArgumentCount) + e.getMessage());

b
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java -jar math-game jar — ttys002 3¢ telnet - as.sh — ttys003

[arthas080863]$ thread 1

"main® Id=1 TIMED_WAITING
at java.base20.0.2/ lang.Thread.sleepd(Native Method)

at java.base@20.0.2/java.lang.Thread.sleep(Thread.java:484)

at java.base20.0.2/java.lang.Thread.sleep(Thread.java:532)

at java.base@20.0.2/java.util.concurrent.TimeUnit.sleep(TimeUnit.java:446)

at app//demo.MathGame.main (MathGame. java:17

[arthase8ess3]s I
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java -jar math-game.jar — ttys002 ‘. -zsh — ttys003

[zhangxiaojun@zhangxj arthas-packaging-3.7.1-bin % java —jar math-game.jar
illegalArgumentCount: 1, number is: -104895, need >= 2
illegalArgumentCount: 2, number is: -144367, need >= 2
illegalArgumentCount: 3, number is: -117478, need >= 2
illegalArgumentCount: 4, number is: -4371, need >= 2
196141=11%11%1621

37715=5%19%397

illegalArgumentCount: 5, number is: -93537, need >= 2
135869=19%7151

60055=5%12011

33407=11%3037

illegalArgumentCount: 6, number is: -139147, need >= 2
155970=2%3%3%5%1733
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v [ arthas-packaging-3.7.1-bin 33.9MB  Xfsk SX 15:31

> [ async-profiler 17.2MB X% 5K 15:31

> B3 lib 25MB XK 5% 15:31

arthas.properties 531FT XB 5K 15:31

a as-service.bat 8KB X SR 15:31

= as.bat 3KB X SX15:31

= arthas-agent.jar 8KB Java JARXf§ XK 15:31

= arthas-boot.jar 142KB  Java JARXfF S% 15:31

= arthas-client.jar 431KB Java JAR X 5K 15:31

= arthas-core.jar 13.5MB Java JARXff 5K 15:31

= arthas-spy.jar 5KB Java JARX 5K 15:31
math-game.jar

B as.sh 34KB  shell 7 X 15:31

= install-local.sh 6357  shell fiiA SR 15:31

logback.xml 2KB XML3S SE15:31
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tine 20231117 16127218

(arthasesossa)s |
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java -jar math-game.jar — ttys002 3 telnet « as.sh — ttys003

zhangxiaojun@zhangxj arthas-packaging-3.7.1-bin % ./as.sh

Arthas script version: 3.7.1

[INFO] JAVA_HOME: /Users/zhangxiaojun/Library/Java/JavaVirtualMachines/openjdk-20.0.2/Contents/Home

Found existing java process, please choose one and input the serial number of the process, eg : 1. Then hit ENTER.
* [1]: 773

80863 math-game. jar

Arthas home: /Users/zhangxiaojun/Downloads/arthas-packaging-3.7.1-bin
Calculating attach execution time...
Attaching to 80863 using version /Users/zhangxiaojun/Downloads/arthas-packaging-3.7.1-bin...

real  Oml.212s
user  @m0.155s

sys omo.020s

Attach success.

telnet connecting to arthas server... current timestamp is 1760209638
Trying 127.0.0.1...

Connected to localhost.

Escape character is 'A]'.

wiki https://arthas.aliyun.con/doc

tutorials https://arthas.aliyun.con/doc/arthas-tutorials.html
version  3.7.1

main_class

pid 80863

time 2023-11-17 16:27:18

[arthasesess3ls I





