


@

2



•

•

3



4



5



[CMS (concurrent mode failure)
[Full GC (Allocation Failure) : 23275437K->4191725K(24117248K), 27.4027 secs]
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org/apache/cassandra/db/ReadVerbHandler.doVerb 

org/apache/cassandra/db/ReadVerbHandler.doVerb 

8

https://youtu.be/QiGrTvsCZmA


•

•

-  

•
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public void doVerb(ReadCommand command) {
long before = ...

Row row = command.getRow(keyspace);

sendResponse(new ReadResponse(row));

long after = ...

if (after - before > MAX) ☠
}
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interface com.sun.management.ThreadMXBean {

public long getThreadAllocatedBytes(long id);
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static final ThreadMXBean threadMXBean =
(ThreadMXBean) ManagementFactory.getThreadMXBean();
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static final ThreadMXBean threadMXBean =
(ThreadMXBean) ManagementFactory.getThreadMXBean();

public void doVerb(ReadCommand command) {
long tid = Thread.currentThread().getId();
long before = threadMXBean.getThreadAllocatedBytes(tid);

Row row = command.getRow(keyspace);

sendResponse(new ReadResponse(row));

long after = threadMXBean.getThreadAllocatedBytes(tid);
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@Benchmark
@Threads(N)
public long allocatedBytes() {

return threadMXBean.getThreadAllocatedBytes(tid);
}
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http://hg.openjdk.java.net/jdk9
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protected long getThreadAllocatedBytes(long id)

private static native void getThreadAllocatedMemory1(long[] ids,
long[] result);
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void jmm_GetThreadAllocatedMemory(...) {

MutexLockerEx ml(Threads_lock);

for (int i = 0; i < num_threads; i++) {
JavaThread* java_thread =

Threads::find_java_thread_from_java_tid(ids_ah->long_at(i));

if (java_thread != NULL) {
sizeArray_h->long_at_put(i, java_thread->cooked_allocated_bytes());

}
}



void jmm_GetThreadAllocatedMemory(...) {

MutexLockerEx ml(Threads_lock);

for (int i = 0; i < num_threads; i++) {
JavaThread* java_thread =

Threads::find_java_thread_from_java_tid(ids_ah->long_at(i));

if (java_thread != NULL) {
sizeArray_h->long_at_put(i, java_thread->cooked_allocated_bytes());

}
}
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JavaThread* Threads::find_java_thread_from_java_tid(jlong java_tid) {

// Sequential search for now. Need to do better optimization later.
for (JavaThread* thread = Threads::first();

thread != NULL;
thread = thread->next()) {

...
}

•

20



topstart
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top

tlab.top – tlab.start + allocated_bytes

start
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class Thread {
String name;
long tid;
int priority;
...
long eetop;
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class Thread {
String name;
long tid;
int priority;
...
long eetop;
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long vmThread = eetopField.getLong(Thread.currentThread());

... А дальше?

25

JNI

Unsafe

long vmThread = eetopField.getLong(Thread.currentThread());

long tlabStart = unsafe.getAddress(vmThread + off_tlab_start);
long tlabTop = unsafe.getAddress(vmThread + off_tlab_top);
long allocated = unsafe.getLong(vmThread + off_allocated_bytes);

long vmThread = eetopField.getLong(Thread.currentThread());

long tlabStart = unsafe.getAddress(vmThread + off_tlab_start);
long tlabTop = unsafe.getAddress(vmThread + off_tlab_top);
long allocated = unsafe.getLong(vmThread + off_allocated_bytes);

return (tlabTop - tlabStart) + allocated;



long vmThread = eetopField.getLong(Thread.currentThread());

... А дальше?

26

JNI

Unsafe

long vmThread = eetopField.getLong(Thread.currentThread());

long tlabStart = unsafe.getAddress(vmThread + off_tlab_start);
long tlabTop = unsafe.getAddress(vmThread + off_tlab_top);
long allocated = unsafe.getLong(vmThread + off_allocated_bytes);

long vmThread = eetopField.getLong(Thread.currentThread());

long tlabStart = unsafe.getAddress(vmThread + off_tlab_start);
long tlabTop = unsafe.getAddress(vmThread + off_tlab_top);
long allocated = unsafe.getLong(vmThread + off_allocated_bytes);

return (tlabTop - tlabStart) + allocated;
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#
# A fatal error has been detected by the Java Runtime Environment:
#
#  SIGSEGV (0xb) at pc=0x00007f6440cc3941, pid=2358, tid=0x00007f64235e0700
#
# JRE version: OpenJDK Runtime Environment (8.0_151-b12)
# Java VM: OpenJDK 64-Bit Server VM (25.151-b12 mixed mode linux-amd64)
# Problematic frame:
# V  [libjvm.so+0xa33941]
#
# An error report file with more information is saved as:
# /home/apangin/hs_err_pid2358.log
#
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Thread
_tlab @ 82
_allocated_bytes @ 184
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nmethod extends CodeBlob (size=256)

ArrayKlass extends Klass (size=232)

Thread
_tlab @ 82
_allocated_bytes @ 184
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oopSize = 8
_thread_blocked = 10

nmethod extends CodeBlob (size=256)

ArrayKlass extends Klass (size=232)

Thread
_tlab @ 82
_allocated_bytes @ 184
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-
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https://github.com/apangin/helfy


JVM jvm = new JVM();
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JVM jvm = new JVM();

Type thread = jvm.type("Thread");
Type tlab = jvm.type("ThreadLocalAllocBuffer");
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JVM jvm = new JVM();

Type thread = jvm.type("Thread");
Type tlab = jvm.type("ThreadLocalAllocBuffer");

off_allocated = thread.offset("_allocated_bytes");

off_tlab_start = thread.offset("_tlab")
+ tlab.offset("_start");
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public long getThreadAllocatedBytes() {

long vmThread = VMThread.current();

}

40



public long getThreadAllocatedBytes() {

long vmThread = VMThread.current();

long tlabStart = jvm.getAddress(vmThread + off_tlab_start);
long tlabTop = jvm.getAddress(vmThread + off_tlab_top);
long allocated = jvm.getLong(vmThread + off_allocated);

}
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public long getThreadAllocatedBytes() {

long vmThread = VMThread.current();

long tlabStart = jvm.getAddress(vmThread + off_tlab_start);
long tlabTop = jvm.getAddress(vmThread + off_tlab_top);
long allocated = jvm.getLong(vmThread + off_allocated);

return (tlabTop - tlabStart) + allocated;
}
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• [WARN] Too greedy request - 42 MB allocated

SliceFromReadCommand(
keyspace='photos',
cfName='photo_album', 
key='002f345674',
filter='SliceQueryFilter [slices=… count=1026]’

)
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while (!eof()) {
long t0 = System.nanoTime();
int bytes = channel1.read(buf);
long t1 = System.nanoTime();
...
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while (!eof()) {
long t0 = System.nanoTime();
int bytes = channel1.read(buf);
long t1 = System.nanoTime();
...

while (!eof()) {
long t0 = System.nanoTime();
int bytes = channel2.read(buf);
long t1 = System.nanoTime();
...



int ioprio_set(int which, int who, int ioprio);
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class Thread {
String name;
long tid;
int priority;
...
long eetop;
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class Thread {
String name;
long tid;
int priority;
...
long eetop;
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off_osthread = jvm.type("JavaThread").offset("_osthread");
off_thread_id = jvm.type("OSThread").offset("_thread_id");
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public int getThreadId(Thread javaThread) {
long vmThread = VMThread.of(javaThread);

}

off_osthread = jvm.type("JavaThread").offset("_osthread");
off_thread_id = jvm.type("OSThread").offset("_thread_id");
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public int getThreadId(Thread javaThread) {
long vmThread = VMThread.of(javaThread);

long osThread = jvm.getAddress(vmThread + off_osthread);

}

off_osthread = jvm.type("JavaThread").offset("_osthread");
off_thread_id = jvm.type("OSThread").offset("_thread_id");
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public int getThreadId(Thread javaThread) {
long vmThread = VMThread.of(javaThread);

long osThread = jvm.getAddress(vmThread + off_osthread);

return jvm.getInt(osThread + off_thread_id);
}

off_osthread = jvm.type("JavaThread").offset("_osthread");
off_thread_id = jvm.type("OSThread").offset("_thread_id");
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https://youtu.be/0pyZERLBZvQ
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public class Throwable {

/**
* Native code saves some indication of the stack backtrace in this slot.
*/

private transient Object backtrace;
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public class Throwable {

/**
* Native code saves some indication of the stack backtrace in this slot.
*/

private transient Object backtrace;

// JDK 8
Throwable.class.getDeclaredFields()

- detailMessage
- cause
- stackTrace
- suppressedExceptions
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// Please don't look, there's nothing interesting here.

if ((SystemInfo.isOracleJvm || SystemInfo.isJetBrainsJvm)
&& SystemInfo.isJavaVersionAtLeast(7, 0, 0)) {

Field firstField = Throwable.class.getDeclaredFields()[1];
long firstFieldOffset =

AtomicFieldUpdater.getUnsafe().objectFieldOffset(firstField);

BACKTRACE_FIELD_OFFSET = firstFieldOffset == 12 ? 8 :
firstFieldOffset == 16 ? 12 :
firstFieldOffset == 24 ? 16 : UNKNOWN;





65



66



67



68



69



70



71

java.lang.Throwable
12  backtrace
16  detailMessage
20  cause
24  stackTrace
28  suppressedExceptions



jvm.dump(System.out);

> 250 констант
> 700 типов
> 800 полей
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long vmStructs = jvm.getSymbol("gHotSpotVMStructs");
jvm.putAddress(vmStructs, 0);
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long vmStructs = jvm.getSymbol("gHotSpotVMStructs");
jvm.putAddress(vmStructs, 0);

$ jmap -F 1234
Attaching to process ID 1234, please wait...
Exception in thread "main" java.lang.reflect.InvocationTargetException

at ...
Caused by: java.lang.RuntimeException: gHotSpotVMStructs unexpectedly had a NULL type name at index 0

at sun.jvm.hotspot.HotSpotTypeDataBase.readVMStructs(HotSpotTypeDataBase.java:444)
at sun.jvm.hotspot.HotSpotTypeDataBase.<init>(HotSpotTypeDataBase.java:91)
at sun.jvm.hotspot.HotSpotAgent.setupVM(HotSpotAgent.java:391)
at sun.jvm.hotspot.HotSpotAgent.go(HotSpotAgent.java:305)
at sun.jvm.hotspot.HotSpotAgent.attach(HotSpotAgent.java:140)
at sun.jvm.hotspot.tools.Tool.start(Tool.java:185)
at sun.jvm.hotspot.tools.Tool.execute(Tool.java:118)
at sun.jvm.hotspot.tools.PMap.main(PMap.java:72)
... 6 more
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