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    概述

    
    
  
  Arthas 是 Alibaba 开源的 Java 诊断工具，能帮助开发人员快速定位并解决 Java 开发过程中遇到的问题。

当你遇到以下类似问题而束手无策时，Arthas 可以帮助你解决：

 ① 这个类从哪个 jar 包加载的？为什么会报各种类相关的 Exception？

 ② 我改的代码为什么没有执行到？难道是我没 commit？分支搞错了？

 ③ 遇到问题无法在线上 debug，难道只能通过加日志再重新发布吗？

 ④ 线上遇到某个用户的数据处理有问题，但线上同样无法 debug，线下无法重现！

 ⑤ 是否有一个全局视角来查看系统的运行状况？

 ⑥ 有什么办法可以监控到 JVM 的实时运行状态？

 ⑦ 怎么快速定位应用的热点，生成火焰图？

 ⑧ 怎样直接从 JVM 内查找某个类的实例？

Arthas 支持JDK 6+，支持 Linux/Mac/Windows，采用命令行交互模式，同时提供丰富的 Tab 自动补全功能，进一步方便进行问题的定位和诊断。

快速安装

官网文档地址：Arthas Install

使用 arthas-boot（推荐）

下载arthas-boot.jar，然后用java -jar的方式启动：

curl -O https://arthas.aliyun.com/arthas-boot.jar
java -jar arthas-boot.jar


打印帮助信息：

java -jar arthas-boot.jar -h



如果下载速度比较慢，可以使用 aliyun 的镜像：

java -jar arthas-boot.jar --repo-mirror aliyun --use-http




使用as.sh

Arthas 支持在 Linux/Unix/Mac 等平台上一键安装，请复制以下内容，并粘贴到命令行中，敲回车执行即可：

curl -L https://arthas.aliyun.com/install.sh | sh



上述命令会下载启动脚本文件as.sh到当前目录，你可以放在任何地方或将其加入到 $PATH 中。直接在 shell 下面执行./as.sh，就会进入交互界面。也可以执行./as.sh -h来获取更多参数信息。



全量安装

上面的快速安装方式，你会发现下载的包很小，但是在实际运行的时候还会去下载一些额外的包，如果你的设备访问互联网很慢，可以使用下面的全量安装方式。

最新版本下载：Arthas

解压后的目录有arthas-boot.jar，然后用java -jar的方式启动；此外还有脚本as.sh(Linux/Unix/Mac)和as.bat(windows)，各自运行平台脚本的方式也可以启动。


主机解压命令：unzip arthas-packaging-bin.zip，当启动时，在arthas-packaging-bin同级目录下，有个log的文件夹，这个用于记录arthas日志。



[image: 解压后的文件结构.png]
卸载

① Linux/Unix/Mac 平台

rm -rf ~/.arthas/
rm -rf ~/logs/arthas


② Windows 平台直接删除用户目录下面的.arthas和logs/arthas目录


  
    快速入门

    
    
  
  案例

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。


  
    命令列表

    
    
  
  基本命令

help

作用：查看命令帮助信息

[image: help.png]
cat

作用：打印文件内容，和 linux 中的 cat 命令类似；如果没有写路径，则显示当前目录下的文件

[image: cat.png]
grep

作用：匹配查找，和 linux 里的 grep 命令类似，但它只能用于管道命令

语法：




	参数列表
	作用





	-n
	显示行号



	-i
	忽略大小写查找



	-m 行数
	最大显示行数，要与查询字符串一起使用



	-e "正则表达式"
	使用正则表达式查找






查找包含 java 的行，返回带行号，且返回 10 条



[image: grep.png]
pwd

作用：显示当前工作目录，和 linux 命令类似 (pwd: Print Working Directory)

[image: pwd.png]
cls

作用：清空当前屏幕区域

session

作用：查看当前会话的信息

[image: session.png]
reset

作用：重置增强类，将被 Arthas 增强过的类全部还原

# 还原指定类
reset Test
# 还原所有以List结尾的类
reset *List
# 还原所有类
rest


version

作用：输出当前目标 Java 进程所加载的 Arthas 版本号

[image: version.png]
history

作用：打印命令历史

quit

作用：退出当前 Arthas 客户端，其它 Arthas 客户端不会受到影响

stop

作用：关闭 Arthas 服务端，所有 Arthas 客户端全部退出

keymap

作用：Arthas 快捷键列表及自定义快捷键

[image: keymap.png]
jvm 相关

dashboard 仪表板

作用：显示当前系统的实时数据面板

[image: dashboard.png]

数据说明：
 ID：Java 级别的线程 ID
 NAME：线程名
 GROUP：线程组名
 PRIORITY：线程优先级（1~10），数字越大，优先级越高
 STATE：线程的状态
 CPU%：线程占用的 cpu 使用率，采样 100ms
 TIME：线程运行总时间，数据格式为分:秒 >  INTERRUPTED：线程当前的中断位状态
 DAEMON：是否为 daemon 线程



thread 线程

作用：查看当前 JVM 中的线程堆栈信息

参数说明：




	参数名称
	参数说明





	数字
	线程 ID



	[n:]
	指定最忙的前 N 个线程并打印堆栈



	[b]
	找出当前阻塞其它线程的线程



	[i <value>]
	指定 cpu 占比统计的采样间隔，单位为毫秒



	--all
	显示所有匹配的线程





[image: 线程查看.png]
[image: 线程ID_1.png]
jvm 虚拟机

作用：查看当前 JVM 的信息

[image: jvm部分截图 .png]
THREAD 相关：
COUNT：JVM 当前活跃的线程数
DAEMON-COUNT：JVM 当前活跃的守护线程数
PEAK-COUNT：从 JVM 启动开始曾经活着的最大线程数
STARTED-COUNT：从 JVM 启动开始总共启动过的线程次数
DEADLOCK-COUNT：JVM 当前死锁的线程数

文件描述符相关:
MAX-FILE-DESCRIPTOR-COUNT：JVM 进程最大可以打开的文件描述符数
OPEN-FILE-DESCRIPTOR-COUNT：JVM 当前打开的文件描述符数

sysprop 系统属性

作用：查看和修改当前 JVM 中的系统属性

# 显示所有系统属性
sysprop

# 显示指定系统属性
sysprop user.name


[image: 系统属性部分截图.png]
class/classloader 相关

monitor/watch/trace 相关

OEBPS/images/91639081-5e29-4893-bc03-cd59b7aab415.png
= [arthas@18595]$ help

NAME DESCRIPTION

help Display Arthas Help

auth Authenticates the current session

keymap Display all the available keymap for the specified connection.

sc Search all the classes loaded by JVM

sm Search the method of classes loaded by JVM

classloader Show classloader info

jad Decompile class

getstatic Show the static field of a class

monitor Monitor method execution statistics, e.g. total/success/failure count, average rt, fail rate, etc.
stack Display the stack trace for the specified class and method

thread Display thread info, thread stack

trace Trace the execution time of specified method invocation.

watch Display the input/output parameter, return object, and thrown exception of specified method invocation
tt Time Tunnel

jvm Display the target JVM information

memory Display jvm memory info.

perfcounter Display the perf counter information.

ognl Execute ognl expression.

mc Memory compiler, compiles java files into bytecode and class files in memory.
redefine Redefine classes. @see Instrumentation#redefineClasses(ClassDefinition...)
retransform Retransform classes. @see Instrumentation#retransformClasses(Class...)
dashboard Overview of target jvm's thread, memory, gc, vm, tomcat info.

dump Dump class byte array from JVM

heapdump Heap dump

options View and change various Arthas options

cls Clear the screen

reset Reset all the enhanced classes

version Display Arthas version

session Display current session information

sysprop Display and change the system properties.

sysenv Display the system env.

vmoption Display, and update the vm diagnostic options.

logger Print logger info, and update the logger level

history Display command history





OEBPS/images/ad389415-6546-41d0-a4ef-4c12ae822562.png
[arthas@18595]$ session

Name Value

JAVA_PID 18595

SESSION_ID 842e3b17-b6dc-48ba-ac56-c2f5367b8603
[arthase18595]$ [





OEBPS/images/fbc5c75c-6ab6-45e2-b066-9a587b3ea0b9.png
[arthas@18595]$ pwd
/crmapp/HK/93082crmappHK/bin
[arthase18595]$ [





OEBPS/images/fa031782-353b-490f-b27e-dade41f136de.png
[arthas@18595]$ sysprop | grep java -n -m 10

2: java.vm.version 24.80-b11

4: java.vendor.url http://java.oracle.com/

6: java.vm.info mixed mode

9: java.awt.graphicsenv sun.awt.X11GraphicsEnvironment

12: java.io.tmpdir /crmapp/HK/93062crmappHK/temp

15: java.awt.printerjob sun.print.PSPrinterJob

16: java.version 1.7.0_80

19: java.vendor.url.bug http://bugreport.sun.com/bugreport/

221 sun.java.command org.apache.catalina.startup.Bootstrap start

76 tomcat.util.scan.Standard log4j-taglib#.jar,log4j-web*.jar,log4javascript*.jar,slf4j-taglib*.jar
[arthase18595]$ [





OEBPS/images/51e46d66-59db-4eac-bee0-5ed98ddde8e8.png
[arthas@18595]$ cat
20623-12-088 15:31:53
7.0.0.1:56606]

2023-12-68 15:31:53
2623-12-88 15:31:53
2023-12-08 15:32:42
7.0.0.1:56656]

2023-12-08 15:32:42
2023-12-088 15:32:42
2023-12-088 15:32:43
7.0.0.1:56658]

2023-12-68 15:32:43
2023-12-6815:32:43

[arthase18595]$ [

/crmapp/logs/arthas/arthas.log
[arthas-NettyHttpTelnetBootstrap-3-1]

[arthas-NettyHttpTelnetBootstrap-3-1]
[arthas-NettyHttpTelnetBootstrap-3-3]
[arthas-NettyHttpTelnetBootstrap-3-1]

[arthas-NettyHttpTelnetBootstrap-3-1]
[arthas-NettyHttpTelnetBootstrap-3-4]
[arthas-NettyHttpTelnetBootstrap-3-1]

[arthas-NettyHttpTelnetBootstrap-3-1]
[arthas-NettyHttpTelnetBootstrap-3-5]

INFO

INFO
INFO
INFO

INFO
INFO
INFO

INFO
INFO

.d.i.n.h.logging.

.d.i.n.h.logging.
.core.shell.term.
.d.i.n.h.logging.

.d.i.n.h.logging.
.core.shell.term.
.d.i.n.h.logging.

.d.i.n.h.logging.
.core.shell.term.

LoggingHandler -[id: ©x18€93151, L:/127.8.0.1:3653] READ: [id: 0x5f653b85, L:/127.0.0.1:3658 - R:/12 3

LoggingHandler -[id: ©x18e93151, L:/127.8.0.1:3652] READ COMPLETE
impl.Helper -Loaded arthas keymap file from com/taobao/arthas/core/shell/term/readline/inputrc
LoggingHandler -[id: @x18e93151, L:/127.6.06.1:3652] READ: [id: ©xddbc369@, L:/127.0.0.1:2658 - R:/12 3

LoggingHandler -[id: ©x18e93151, L:/127.8.0.1:3652] READ COMPLETE
impl.Helper -Loaded arthas keymap file from com/taobao/arthas/core/shell/term/readline/inputrc
LoggingHandler -[id: ©@x18e93151, L:/127.6.0.1:3652] READ: [id: @xcb922c9c, L:/127.0.0.1:2658 - R:/12 3

LoggingHandler -[id: ©x18e93151, L:/127.8.0.1:3652] READ COMPLETE
impl.Helper -Loaded arthas keymap file from com/taobao/arthas/core/shell/term/readline/inputrc





OEBPS/images/08c3b6fe-395b-417c-9140-a6025cd0d620.png
os.arch amd64

java.vm.specification.name Java Virtual Machine Specification
java.awt.printerjob sun.print.PSPrinterJob
sun.os.patch.level unknown

catalina.base

shared.loader

java.util.logging.manager org.apache.juli.ClassLoaderLogManager

java.library.path /usr/java/packages/lib/amd64:/usr/1ib64:/1ib64:/1ib:/usr/1lib
java.vendor Oracle Corporation

java.vm.info mixed mode

java.vm.version 25.171-b11

sun.io.unicode.encoding UnicodelLittle

java.ext.dirs /usr/local/java8/jdk1.8.0_171/jre/lib/ext:/usr/java/packages/lib/ext

tomcat.util.buf.StringCache true
.byte.enabled

java.class.version 52.0

[arthas@6754]$ sysprop user.dir

KEY VALUE

user.dir /bin

[arthase6754]$ [





OEBPS/images/d6600cb4-18d1-4817-90fb-734a316ba013.png
ConcurrentMarkSweep Par Eden Space
Par Survivor Space
CMS 01d Gen
CMS Perm Gen

MEMORY
HEAP-MEMORY -USAGE init @ 1973741824(7.0 GiB)
[memory in bytes] used : 4711933376(392.9 MiB)
committed : 1046937600(998.4 MiB)
max : 1046937600(998.4 MiB)
NO-HEAP-MEMORY -USAGE init @ 136772632(130.4 MiB)
[memory in bytes] used : 141406360(134.9 MiB)
committed : 146669568(129.9 MiB)
max : 184549376(176.0 MiB)
PENDING-FINALIZE-COUNT 0
OPERATING-SYSTEM
0s Linux
ARCH amd64
PROCESSORS-COUNT 16
LOAD-AVERAGE 0.26
VERSION 3.10.0-1160.e17.x86_64
THREAD
COUNT 429 COUNT : JVM HEIEERILIZEL
DAEMON-COUNT 424 DAEMON-COUNT : JVM HEIEIRAISFIFETZEL
PEAK-COUNT 869 PEAK-COUNT : M JVM BENFHA L2 EE B ALTZE
STARTED-COUNT 1796 STARTED-COUNT : M JVM BEhFHIA BT L2 R EL
DEADLOCK-COUNT e DEADLOCK-COUNT : JVM HBIFEEiAILEFZEN
FILE-DESCRIPTOR
MAX-FILE-DESCRIPTOR-COUNT 655350 MAX-FILE-DESCRIPTOR-COUNT : JVM A2 AT INFTFFRISTHEHE RN
OPEN-FILE-DESCRIPTOR-COUNT 519 OPEN-FILE-DESCRIPTOR-COUNT : JVM g3 FFH TR TSR

[arthase18595]$ [





OEBPS/images/53564f7f-0925-41ca-a2f5-ee713029388a.png
[arthas@18595]$ keymap

Shortcut Description Name

"\C-a" Ctrl + a beginning-of-line
"\C-e" Ctrl + e end-of-line

"\C-f" ctrl + f forward-word

"\C-b" Ctrl + b backward-word

"\e[D" Left arrow backward-char

"\e[C" Right arrow forward-char

"\e[A" Up arrow history-search-backward
"\e[B" Down arrow history-search-forward
"\C-h" Cctrl + h backward-delete-char
"\C-?" ctrl + ? backward-delete-char
"\C-u" Ctrl + u undo

"\C-d" ctrl + d delete-char

"\C-k" ctrl + k kill-line

"\C-1i" ctrl + i complete

"\C-j" Ctrl + j accept-line

"\C-m" Ctrl +m accept-1line

"\C-w" Ctrl + w backward-delete-word
"\C-x\e[3~" "\C-x\e[3~" backward-kill-line
"\e\C-?" "\e\C-?" backward-kill-word
"\e[1~" "\e[1~" beginning-of-line
"\e[4~" "\e[4~" end-of-line

"\e[5~" "\e[5~" beginning-of-history
"\e[6~" "\e[6~" end-of-history
"\e[3~" "\e[3~" delete-char

"\e[2~" "\e[2~" quoted-insert
"\e[7~" "\e[7~" beginning-of-line
"\e[8~" "\e[8~" end-of-line

"\eOH" "\eOH" beginning-of-line
"\eOF" "\eOF" end-of-line

"\e[H" "\e[H" beginning-of-line
"\e[F" "\e[F" end-of-line

[arthase18595]$ [





OEBPS/images/c115eae7-4076-462c-b681-0dfbd6c12653.png
[arthas@18595]$ version
3.7.1
[arthase18595]$ [
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O XON ) 1% — telnet « as.sh — ttys003 — X 32

java -jar math-game.jar — ttys002 o

[arthas@808631$ watch demo.MathGame primeFactors returnObj
Press Q or Ctrl+C to abort.

Affect(class count: 1 , method count: 1) cost in 32 ms, listenerId:

method=demo.MathGame.primeFactors location=AtExceptionExit
ts=2023-11-17 17:26:45; [cost=0.350875ms] result=null
method=demo.MathGame.primeFactors location=AtExit
t5=2023-11-17 17:26:46; [cost=0.349709ms] result=QEArraylList[
@Integer[107],
@Integer[523],
]

method=demo.MathGame.primeFactors location=AtExceptionExit
ts=2023-11-17 17:26:47; [cost=0.129917ms] result=null
method=demo.MathGame.primeFactors location=AtExit
ts=2023-11-17 17:26:48; [cost=0.090958ms] result=Q@ArraylList[

Q@Integer([2],

Q@Integer[2],

Q@Integer([3],

Q@Integer([3],

Q@Integer[13],

@Integer[271],
]

method=demo.MathGame.primeFactors location=AtExceptionExit
ts=2023-11-17 17:26:49; [cost=0.138917ms] result=null

3

telnet « as.sh — ttys003
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java -jar math-game.jar — ttys002 ,.:- telnet « as.sh — ttys003

[arthas@808631$ jad demo.MathGame

ClasslLoader: A \ oo
+-jdk.internal.loader.ClassLoaders$AppClassLoader@7e32c033 ﬁj]u -'?_E&EE
+-jdk.internal.loader.ClassLoaders$PlatformClassLoader@5a8dbec3
Location: s
/Users/zhangxiaojun/Downloads/arthas-packaging-3.7.1-bin/math-game.jar @{ME
/%
* Decompiled with CFR.
*/

package demo;

import java.util.Arraylist;

import java.util.list; }i )H:IH\X:F E_’]
import java.util.Random; g -L:F/I \ﬁ—
import java.util.concurrent.TimeUnit;

public class MathGame {
private static Random random = new Random();
private int illegalArgumentCount = 9;

public static void main(String[] args) throws InterruptedException {
MathGame game = new MathGame();
while (true) {

/*164/ game.run();
/*17H/ TimeUnit.SECONDS.sleep(1L);
¥
¥
public void run() throws InterruptedException {
try {
/*234/ int number = random.nextInt() / 10000;
/*244/ List<Integer> primeFactors = this.primeFactors(number);
/*254/ MathGame.print(number, primeFactors);
¥
catch (Exception e) {
/%284/ System.out.println(String.format("illegalArgumentCount:%3d, ", this.illegalArgumentCount) + e.getMessage());

3
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java -jar math-game.jar — ttys002 e telnet « as.sh — ttys003 +

[arthas@80863]$ dashboard
Ip NAME GROUP PRIORITY STATE %CPU DELTA_TIME TIME INTERRUPTE DAEMON
1 main main 5 TIMED_WAIT 0.0 0.000 0:0.859 false false
69 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 0.0 0.000 0:0.434 false true
40 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.301 false true
51 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 0.0 0.000 0:0.158 false true
58 arthas—-command-execute system 5 TIMED_WAIT 0.0 0.000 0:0.088 false true
41 arthas-NettyHttpTelnetBootstrap—- system 5 RUNNABLE 0.0 0.000 0:0.043 false true
33 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.034 false true
20 Attach Listener system 9 RUNNABLE 0.0 0.000 0:0.025 false true
84 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 0.0 0.000 0:0.019 false true
36 arthas-shell-server system 9 TIMED_WAIT 0.0 0.000 0:0.012 false true
59 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.009 false true
19 Common-Cleaner InnocuousThread 8 TIMED_WAIT 0.0 0.000 0:0.007 false true
37 arthas-session-manager system 9 TIMED_WAIT 0.0 0.000 0:0.007 false true
74 arthas-NettyHttpTelnetBootstrap—- system 5 RUNNABLE 0.0 0.000 0:0.005 false true
Memory used total max usage GC
heap 31M 98M 4096M 0.78% gc.gl_young_generation.count 4
gl_eden_space 8M 52M -1 15.38% gc.gl_young_generation.time(ms) 45
gl_old_gen 15M 36M 4096M 0.37% gc.gl_concurrent_gc.count 2
gl_survivor_space 8M 10M -1 85.23% gc.gl_concurrent_gc.time(ms) 1
nonheap 37M 39M -1 94.14% gc.gl_old_generation.count o
codeheap_'non-nmethods' M 2M 5M 24.20% gc.gl_old_generation.time(ms) [*]
metaspace 24M 24M -1 98.75%

™ ™ 117M 6.24%
compressed_class_space 2M 2M 1024M 0.27%
codeheap_'non-profiled_nmet 1M 2M 117M 1.47%
hods*
mapped oK oK - 0.00%
direct 8oM 8oM - 100.00%
Runtime
0s.name Mac 0S X
os.version 14.1.1
java.version 20.0.2
java.home /Users/zhangxiaojun/Library/Java/JavaVirtualMachines/openjdk-20.0

.2/Contents/Home

systemload.average 5.25

processors 10
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Connect Disconnect Arthas Output

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

tutorials https://arthas.aliyun.com/doc/arthas-tutorials.html

version 3.7.1 2]
main_class LJ
pid 80863

time 2023-11-17 16:27:18

[arthase80863]$ |]
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java -jar math-game.jar — ttys002 telnet « as.sh — ttys003

[arthas@80863]$ thread 1
"main" Id=1 TIMED_WAITING
at java.base@20.0.2/java.lang.Thread.sleep@(Native Method)
at java.base@20.0.2/java.lang.Thread.sleep(Thread.java:484)
at java.base@20.0.2/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)

[arthas@8e8631$ [
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java -jar math-game.jar — ttys002 < telnet « as.sh — ttys003

[arthas@80863]$ thread
Threads Total: 57, NEW: ©, RUNNABLE: 50, BLOCKED: @, WAITING: 3, TIMED_WAITING: 4, TERMINATED: @

Ip NAME GROUP PRIORITY STATE %CPU DELTA_TIME TIME INTERRUPTE DAEMON
58 arthas—-command-execute system 5 RUNNABLE 0.33 0.000 0:0.112 false true
1 main main 5 TIMED_WAIT 0.0 0.000 0:1.140 false false
8 Reference Handler system 10 RUNNABLE 0.0 0.000 0:0.000 false true
9 Finalizer system 8 WAITING 0.0 0.000 0:0.000 false true
10 Signal Dispatcher system 9 RUNNABLE 0.0 0.000 0:0.000 false true
17 Notification Thread system 9 RUNNABLE 0.0 0.000 0:0.000 false true
19 Common-Cleaner InnocuousThread 8 TIMED_WAIT 0.0 0.000 0:0.009 false true
20 Attach Listener system 9 RUNNABLE 0.0 0.000 0:0.025 false true
22 arthas—timer system 9 WAITING 0.0 0.000 0:0.000 false true
33 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.034 false true
34 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 0.0 0.000 0:0.004 false true
35 arthas-NettyWebsocketTtyBootstra system 5 RUNNABLE 0.0 0.000 0:0.000 false true
36 arthas-shell-server system 9 TIMED_WAIT 0.0 0.000 0:0.016 false true
37 arthas-session-manager system 9 TIMED_WAIT 0.0 0.000 0:0.009 false true
38 arthas-UserStat system 9 WAITING 0.0 0.000 0:0.001 false true
40 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.514 false true
41 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.043 false true
42 arthas-TermServer-1-1 system 5 RUNNABLE 0.0 0.000 0:0.004 false true
43 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.002 false true
44 arthas-TermServer-1-2 system 5 RUNNABLE 0.0 0.000 0:0.001 false true
45 arthas-NettyHttpTelnetBootstrap—- system 5 RUNNABLE 0.0 0.000 0:0.002 false true
46 arthas-TermServer-1-3 system 5 RUNNABLE 0.0 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 0.0 0.000 0:0.004 false true
49 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.002 false true
50 arthas-TermServer-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 0.0 0.000 0:0.003 false true
53 arthas-TermServer-1-6 system 5 RUNNABLE 0.0 0.000 0:0.000 false true
54 arthas-TermServer-1-7 system 5 RUNNABLE 0.0 0.000 0:0.000 false true
55 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.002 false true
56 arthas-TermServer-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-TermServer-1-9 system 5 RUNNABLE 0.0 0.000 0:0.001 false true
61 arthas-NettyHttpTelnetBootstrap- system 5 RUNNABLE 0.0 0.000 0:0.004 false true

[arthas@80863]1%
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java -jar math-game.jar — ttys002 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.
* [11: 773
[2]: 80863 math—game.jar
2
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 @m@.155s

sys omo.020s

Attach success.

telnet connecting to arthas server... current timestamp is 1700209638
Trying 127.0.0.1...

Connected to localhost.

Escape character is '~]'.

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

tutorials https://arthas.aliyun.com/doc/arthas—tutorials.html
version 3.7.1

main_class

pid 80863

time 2023-11-17 16:27:18

[arthas@8e8631$ [
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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*3x5%1733





