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JDK Tools

-IiloaorL e Brief Description

jdb The Java debugger

jvisualvm | A graphical tool that provides detailed information about the Java technology-based
applications (Java applications) while they are running in a Java Virtual Machine. Java
VisualVM provides memory and CPU profiling, heap dump analysis, memory leak
detection, access to MBeans, and garbage collection.

jconsole A JMX-compliant graphical tool for monitoring a Java virtual machine. It can monitor both
local and remote JVMs. It can also monitor and manage an application.

jps JVM Process Status Tool - Lists instrumented HotSpot Java virtual machines on a target
system.

jstat JVM Statistics Monitoring Tool - Attaches to an instrumented HotSpot Java virtual machine
and collects and logs performance statistics as specified by the command line options.

jinfo Configuration Info for Java - Prints configuration information for a given process or core file
or a remote debug server.

jhat Heap Dump Browser - Starts a web server on a heap dump file (eg, produced by jmap -
dump), allowing the heap to be browsed.

jmap Memory Map for Java - Prints shared object memory maps or heap memory details of a
given process or core file or a remote debug server.

jstack Stack Trace for Java - Prints a stack trace of threads for a given process or core file or

rem rver.




CVaELs A el iy =

1 ATLAEIY top #1 vmstat &Eloadiki
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= JVMTI - Java VM Tool Interface
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= JDWP - Java Debug Wire Protocol
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= JDI - Java Debug Interface
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JVMTI - JPDAERH

INIEXPORT jint JINICALL Agent_OnLoad(JavawM *vm, char *options, void *reserved)

jvmtiEnv *juvmti;
(*jvm) ->GetEnv(jvm, &jvmti, IJWTI_VERSION_1_0);

err = (*jvmti)->GetCapabilities(jvmti, &capa); // E¥f§ jvmtiCapabilities }g%t.
if (err == JVMTI_ERROR_NONE) {
if (capa.can_redefine_any_class) { ... }

Y/ EEEETHEENE

jvmtiError IterateThroughHeap(jvmtiEnv* env,
jint heap_filter,

[ jclass klass,
i&ﬁ%fﬁz const jvmtiHeapCallbacks* callbacks,
const void* user_data)// ®[FEE™ heap

jvmtiError GetOwnedMonitorInfo(jvmtiEnv* env,

- jthread thread,
éﬂ%ﬁﬁé'f’[ﬁ jint* owned_monitor_count_ptr,

Ears

jobject** owned_monitors_ptr)
%:,fq: IEI iﬁﬂ jvmti->SetEventCallbacks (eventCallBacks, sizeof(eventCallBacks));

jvmtiEventCallbacks eventCallBacks;
memset (&echs, 0, sizeof(echs)); // #MiAl
eventCallBacks.ThreadsStart = &HandleThreadStart; // i BEREIES

jvmtiError SetBreakpoint(jvmtiEnv* env,
jmethodID method,
jlocation location)
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JVMTI Agentf§ll-F

INIEXPORT jint JINICALL Agent_OnLoad(Javaw *vm, char *options, void *res
I
L

MethodTraceAgent* agent = new MethodTraceAgent();
agent->Init(vm);

agent->Parse0Options (options);
agent->AddCapability();

agent->RegisterEvent();

}

class MethodTraceAgent

I
L

public:
void Init(Javaw *vm) const throw(AgentException);
void ParseOptions(const char* str) const throw(AgentException);
void AddCapability() const throw(AgentException);
void RegisterEvent() const throw(AgentException);

private:

static jvmtiEnv * m_jvmti;
static char* m_filter;

agent->Init(vm)

agent->ParseOption()

agent->AddCapability()
agent->RegisterEvent()

MethdTraceAgent

vm->GetEnv()

m_jvmti->AddCapabilities()

m_jvmti->SetEventCallbacks()

m_jvmti->SetEventNotificationMode()
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Agent/izk

= EIASEIFIEAINE,
- java -agentlib:<agent-lib-name>=<options>
JavaClass
- LinuxM\LD_LIBRARY_PATH#¢so g Windows M PATHHdII
- java -agentpath:<path-to-agent>=<options>
JavaClass
- Agent_Onload <-> NOERE

= FISINE

- Attach api




Attachzi=I0EA L+

= Jdktools ( jconsole/jstack ) Ea0{a] T{ERY ?
= Instrument& A T{ERY ?
= BtracefIfaf T{E ? ( profiling )

= Attach -> load -> instrument

JDK Tools

static AttachOperationFunctioninfo funcs[] = {
{ "agentProperties", get_agent_properties},
{ "datadump", data_dump},
{ "dumpheap", dump_heap},
{"load", JymtiExport::load_agent_library},
{ "properties”, get_system_properties},
{ "threaddump", thread_dump },
{ "inspectheap", heap_inspection},
{ "setflag", set_flag}, Attach Agent

{ "printflag", print_flag},

JVMTI

Java

CRE UL I A
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JDWP Agent

ERSON N

Length Id Flags Command

|+ ] s frfr ]

Command
Set

Flags  Error Code

Flags OB R FIMHZIC R packet /& command i& /2 reply

[ |
Debugger
[ |

[ ] .
EventDispatcher
[ ]
,/I'\
|

[ ]
RequestManager
[ ]
SN
|
|

I— 5

JDWP Agent

L] .
PacketDispatcher
L]

4
|

|
[ ] .
CommandDispatcher
[ ]
i

[ ]
CommandHandler
[ ]

|
W WMTI

- I¥YM

Reference: http://svn.apache.org/repos/asf/harmony/enhanced/java/trunk/jdktools/modules/jpda/doc/JDWP_agent.htm
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- ¥
- agentlib;jdwp=transport=dt_socket,scrver=y,address=8000
- agentlib;jdwp=transport=dt_socket,address=myhost:8000

Socketfi %% 2% Socket%% J Ui

SocketZ i Socketfk %25
Agent

JVMTI

Java
RN




JDWP Agent




IDWP - 28 “-[EE”

TransportManager PacketDispatcher || ComrmandDispatcher CommandHandler RequestManager

| read packet |

T
I
1 1 I
I
1

wrap command

execute commmand

|
|
|
|
|
1

IVMTI functions

create request

enable events

result

send reply

Reference: http://svn.apache.org/repos/asf/harmony/enhanced/java/trunk/jdktools/modules/jpda/doc/JDWP_agent.htm




JDWP — 4[]

JOH

RegquestManager || EventComposer ObjedManager EventDispatcher ThreadManager TransportManager
|

callback |

map obj ID

event packet

suspend thread

continue

Reference: http://svn.apache.org/repos/asf/harmony/enhanced/java/trunk/jdktools/modules/jpda/doc/JDWP_agent.htm
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Java Debug Interfac

Package Class Use Tree Index Help
All Classes m g

PREV NEXT FRAMES NOFRAMES

Packages

comsun jdi Java™ Debug Interface
com.sun jdi.connect

com.sun.jdi.connectspi ~ The

e
» for debuggers and

remote) virtual mac
All Classes
AbsentinformationExce See:
Accessible Description
AccessWatchpointEver
AccessWatchpointReqt
ArrayReference

Ta\ 1

%ﬁ& ?onnector his is the core package of the Java Debu terface (JDI),
BooleanType it defir mirrors for valu tvpes, and the target
BooleanValue VirtualMachine itself - as well bootstrapping facilities.

Bootstrap .
BreakpointEvent com sun. jdi. connect

BreakpointRequest - - — —
ByteType ' packagc comprises vt:.c‘[li.t:‘l fac:s.a‘(f
ByteValue COfL. SUR. IC1.. connec L. Sl OD NEW TransportService implementations.
CharValue

Classl oaderReference

ClassNotl oadedExcepi
ClassNotPreparedExce

com. sun. jdi. request
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= Tsar
> https://github.com/alibaba/tsar

= HouseMD
- https://github.com/CSUG/HouseMD/wiki/UserGuideCN

= QGreys
- https://github.com/oldmanpushcart/greys-anatomy
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= JPDA documentation
http://java.sun.com/products/jpda/index.jsp

= JDWP specification

http://java.sun.com/j2se/1.5.0/docs/guide/jpda/jdwp-spec.html

= JVMTI specification

http://java.sun.com/j2se/1.5.0/docs/guide/jvmti/jvmti.html

= JDI specification
http://java.sun.com/j2se/1.5.0/docs/guide/jpda/jdi/index.html

= Developerworks

http://www.ibm.com/developerworks/cn/views/java/libraryview.jsp?search_by =&\ +java+Eif R E

= JVMTI Agent

http://jm-blog.aliapp.com/?p=756

= Attach API
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