Network anomalies or metabase anomalies
cause Project Epoch to change frequently,
which may cause the job in pending status
for a long time and no longer to be executed

Root Cause

Project Epoch changes frequently in a short period of time, and the same node quickly regains it
after losing Project Epoch, and asynchronously executes the callback methods of the above
events to stop/start the build task scheduler; but these callback methods do not guarantee
sequential execution, resulting in the build task scheduler being started and then stopped
without stopping, and finally the build task cannot be scheduled.

Let's take the project MOD as an example and look at the log timeline in the diagnostic package
(note that the epoch owneris always 10.203.64.231:7070 ):

1. 08:19:55,633 After an epoch renew, the MOD project is lost while the
ProjectEscapedNotifier eventisemitted

EBUG  [EpochChecker—p- poch.Epoct g : after renew new epoch size:7, Project MASTER,BMD2,CMOL,BMD,ARMS,_global,SQUAR owned by
EBUG - [EpochChecker-p-3 poch.Epoct g : after renew escaped projects: CADILLACAI,IOT_PTENERGY,MOD,WOL,TEST, learn_kylin,TSPDOP,SFM, SA
G [EpochChecker-p-33-t-2 du . tBusFactc 1 Post event ProjectEscapedNotifier {project=CADILLACAI, subject=null} async

G [EpochChecker-p-33 2] -scheduler.EventBusFacto 1 Post event ProjectEscapedNotifier {project=IOT_PTENERGY, subject=null} async
EBUG  [EpochChecker-p-33 2] - schedt E BusFactc : Post event ProjectEscapedNotifier {project=MOD, subject=null} async
EBUG - [EpochChecker-p-3 S( [ E BusFactc : Post event ProjectEscapedNotifier {project=WOL, subject=null} async

2. 08:19:55,924 After another epoch renew, the MOD project is regained, and the
ProjectControlledNotifier eventisissued

(Note that at the same time the SAAP project, also regained, and emitted the
ProjectControlledNotifier event)

DEBUG [EpochChecker-p-33-t-2] epoch.EpochManager : after renew new epoch size:11, Project MASTER,MOD,TEST,BMD2,CMOL,BMD,ARMS, TSPDOP,SAAP, global
[EpochChecker-p-33-t-2] ef hM after renew controlled projects: MASTER,MOD, TEST,CMOL,ARMS, TSPDOF,SAAP,_global
[EpochChecker—p- 2 y t Post event ProjectControlledNotifier {project=MASTER, subject=n } async
[EpochChecker-p- ) E : Post event ProjectControlledNotifier {project=MOD, subject=null} async
[EpochChecker-p- 2 . ry : Post event ProjectControlledNotifier {project=TEST, subject=r } async
[EpochChecker—p- ) . Eve : Post event ProjectControlledNotifier {project=CMOL, subject=null} async
[EpochChecker-p- 2 -3 ctory : Post event ProjectControlledNotifier {project=ARMS, subject=n } async

JG - [EpochChecker-p-33-t-2] scheduler.E c : Post event ProjectControlledNotifier {project=TSPDOP, subject=null} async
) r ory i Post event ProjectControlledNotifier {project=SAAP, subject=null} async

: Post event ProjectControlledNotifier {project=_global, subject=null} async

3. 08:19:56,033 Afteronly 100ms, it shows that the SAAP project is already executing the
callback method of the ProjectControlledNotifier event,and itsbuild task scheduler



is already up; But the MOD project that issued the event earlier and other projects never have

the log
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: New NDefaultScheduler created by project 'SAAP': 1582401095

T
INFO  [SchedulerEventBus—p-5-t-109
JEBUG - [SchedulerEventBus—p-5-t-10942]

: UnitOfWork 21b82257-1

r: start thread of project: SAAP
b336-b756-6 )7 started on project SAAP

4, 08:20:16,626 shows thatthe MOD project is already executing the callback method of

the ProjectEscapedNotifier

: Shutdown related thread: MOD

INFO [SchedulerEventBus—p-5-t-

And stopped building task scheduler

BUG [SchedulerEventBus—p-5-t-109
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: Post event CliCommandExecutor

er : Cannot find pid for job:<
Post event CliCc iExect
e : Cannot fi

L : Shutdown now thread pool
: Cancel future task [13
: Cancel future task [12
: Thread poll cancel [2] future jobs.
ler : Force to shut down DefaultScheduler for project MOD ....
: Shutdown now thread pool 201171, drain [3] runnable jobs.
: Cancel future task
L : Cancel future task
: Cancel future task
: Thread poll cancel [3] future
L : Shutdown now thread pool [1875 21, drain [0] runnable jobs.
: Thread poll cancel [0] future jobs.

: Shutting down DefaultScheduler ....

: Shutdown now thread pool [5931 , drain [@] runnable jobs.
: Thread poll cancel [0] future

: cancel MOD future task

G [SchedulerEventBus—p-5

There are still 2 doubts here, which are answered separately:

e Whyisthe ProjectEscapedNotifier emitted earlier but executed later than the
ProjectControlledNotifier event?

Because the AsyncEventBus of guava is used here for event distribution, the multi-threaded
scenario does not guarantee the distribution order;

At the same time, the AsyncEventBus execution callback puts the task into the thread pool,
and the execution of the task cannot guarantee the order; (the problem point, KE is configured
with 100 threads by default, and tasks submitted after a short period of time may also be
executed first)

e Why only logs with SAAP project started?

Related to the code logic, it is speculated that the callbacks of other projects are returned in the
red box in the following figure, because the escaped callback has not been executed at this time,
sothe oldScheduler intheredboxisindeed still running



@Subscribe
d onProjectControlled(ProjectControlledNotifier notifier) ws I0Exception {
String project = notifier.getProject()
val kylinConfig = KylinConfig.getInstanceFromEnv()
val epochManager = EpochManager.getInstance();
(!GLOBAL.equals(project)) {

" (!EpochManager.getInstance().checkEpochValid(project)) {
)g.warn( , project)

val oldScheduler = NDefaultScheduler.getInstance(project)

f (oldScheduler.hasStarted()
&& epochManager.checkEpochId(oldScheduler.getContext().getEpochId(), project)) {

(oldScheduler.hasStarted()) {
oldScheduler. forceShutdown()

)g. info( project);
NDefaultScheduler scheduler = NDefaultScheduler.getInstance(project)
EnhancedUnitOfWork.doInTransactionWithCheckAndRetry(() —> {
schedul nit(new JobEngineConfig(kylinConfig))
(1sche er.hasStarted()) {
RuntimeException(

Fix Design

In general, if there are no frequent project epoch changes in a short period of time, this problem
will not occur because the callback method is equivalent to executing in order (stopping first,
then starting).

Therefore, the repair logic is to ensure that the execution order of the callback method is
consistent with the order in which the event notification is issued, and the callback method of
the same project needs to be executed serially.

Added ProjectSerialEventBus ,replacingtheoriginal EventBusFactory inthe
above need to issue ProjectControlledNotifier and ProjectEscapedNotifier
events

There are 3 places in total, all located in EpochManager:

® ProjectControlledNotifier



Class org.apache.kylin.common.scheduler.ProjectControlledNotifier 8 usages L[]
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EpochChangedListener.java org.apache.kylin.common.scheduler.ProjectControlledNotifier

EpochChangedListener.java onProjectControlled(ProjectControlledNotifier notifier) |OException {
EpochManager.java org.apache.kylin.common.scheduler.ProjectControlledNotifier

EpochManager.java newControlledProjects.forEach(p -> projectSerialEventBus.postAsync(new ProjectControlledNotifier(f))
EpochManager.java projectSerialEventBus.postAsync( ProjectControlledNotifier(epochTarget))
SchedulerEventBusTest.java org.apache.kylin.common.scheduler.ProjectControlledNotifier

SchedulerEventBusTest.java listener.onProjectControlled( ProjectControlledNotifier(prj))

SchedulerEventBusTest.java listener.onProjectControlled( ProjectControlledNotifier(prj))

® ProjectEscapedNotifier

Class org.apache.kylin.common.scheduler.ProjectEscapedNotifier 7 usages L]
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EpochChangedListener.java org.apache.kylin.common.scheduler.ProjectEscapedNotifier

EpochChangedListener.java onProjectEscaped(ProjectEscapedNotifier notifier) {

EpochManager.java org.apache.kylin.common.scheduler.ProjectEscapedNotifier

EpochManager.java projectSerialEventBus.postAsync(new ProjectEscapedNotifier(project));

SchedulerEventBusTest.java org.apache.kylin.common.scheduler.ProjectEscapedNotifier

SchedulerEventBusTest.java listener.onProjectEscaped( ProjectEscapedNotifier(prj))

SchedulerEventBusTest.java listener.onProjectEscaped( ProjectEscapedNotifier(prj))

ProjectSerialEventBus hasa Queueinside to ensure that only one callback method is
running in the same project at the same time;

The thread that finally executes the callback method is still handed over to AsyncEventBus in
EventBusFactory for processing
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