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2. iHEIE
2EE—ERE, RIS IEEZERIPipeLine Task 2B R4,

o WIARRZEATIFAHNESS, ReadyZ5 HINLFEE(ESS BRZERATY -> IRERATY
o EBHERT E—RWIARRLAED, RFTHNZZERIdRIRERSY

Code:

while (!_shutdown.load()) {
{
auto iter = local_blocked_tasks.begin();
DateTimevalue now = DateTimevalue::Tocal_time(Q);
while (iter != Tocal_blocked_tasks.end()) {
auto* task = *iter;
auto state = task->get_state();
if (state == PENDING_FINISH || task->fragment_context()-
>is_canceled()) {
// should cancel or should finish
if (task->is_pending_finish()) {
iter++;
} else {
_make_task_run(local_blocked_tasks, iter, ready_tasks);
3
} else if (task->query_fragments_context()->is_timeout(now)) {
LOG(WARNING) << "Timeout, query_id="
<< print_id(task->query_fragments_context()-
>query_id)
<< ", 1instance_id="
<< print_id(task->fragment_context()-
>get_fragment_id(Q));

task->fragment_context()-
>cancel (PPlanFragmentCancelReason: : TIMEOUT) ;

if (task->is_pending_finish(Q)) {
iter++;
} else {
_make_task_run(local_blocked_tasks, iter, ready_tasks);
3
} else if (state == BLOCKED) {
if (!task->is_blocking()) {
task->set_state(RUNNABLE);
_make_task_run(local_blocked_tasks, iter, ready_tasks);

} else {
iter++;
}
} else {

// TODO: DCHECK the state
_make_task_run(local_blocked_tasks, iter, ready_tasks);
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3. VTS
W75 I ZEEHEENITEERTEIESHNT, SBTIBBFEE, BKIAJCPURIZEL.

o FRBUZHTLFEAATEERATIAIPIpeLine Task#F#{THIT, MR ENBENTISEXINAY

Task, M#{TWork Steal, MEMEAZAIERERGIFAETask

* iCRizPipeLine TaskRIH{TRIIEIAILLIERIBloCkE R, Bid EIERIE Fek—EEE 2 EREIRERERA

5, LI KEIRHITE M ER

e Pipeline taskfyTISTEFIANFEZE, MASKESSHEIBRZERATIZA, FESIHLEREEAIE,

Code:

while (*marker) {
// PUTBAS LRI PipeLine Task
auto task = queue->try_take(index);
if (ltask) {
task = queue->steal_take(index); // work steal
if (ltask) {
// ToDO: The take is a stock method, rethink the Togic
task = queue->take(index);
if (ltask) {
continue;

}

}

// SEBRPATXE N I task, 46E AT LR AL O
auto status = task->execute(&eos); //
task->set_previous_core_id(index);

auto pipeline_state = task->get_state();

switch (pipeline_state) {

case BLOCKED:
_blocked_task_scheduler->add_blocked_task(task); // & [l H %R 41
break;

case RUNNABLE:
queue->push_back(task, index); // i [=1HERAA
break;

default:
DCHECK(false);
break;

}

LOG(INFO) << "Stop TaskScheduler worker " << index;

PipelineBI S B RIS :

SR zIEAS: Multi-Level Feedback Queue

RIFAFBSD UNIXEHE, Windows NTRIEEHIWindows R ERFRIAIEAE, HERIGRESE

Corbatoi2H,
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BEF 2R RIRASEELAIPipeLineiEERIN :

o FTANARIQueryRIPipeline(ESHIERBIMITHRIATY, level 1

o B Query IdEXIRARFEHRATIE— MR taskECER, {EFEZ/E, % QuerylEXhiPipeline
TaskB& TiRE T—Rk5EHRAT

o HMESRMIIGEEESERIIEAREMIER, BRXERHFNEE (REEEEH ushFlevel 1
£, eI S FRSCE)

Tevel 1 50%)cpulkf|al /
Tevel 2 25%cpultf &
Teve 3 12%fticpultfia) A

o XJnzlevel AFIRAFIE(ESES, MITERIZEENIREN T—RINARPATIRIPipeTaskiHTHIT

Code:

// Each thread have private muti level queue
class workTaskQueue {
public:
explicit workTaskQueue() : _closed(false) {
double factor = 1;
for (int i = SUB_QUEUE_LEVEL - 1; i >= 0; --i) {
_sub_queues[i].set_factor_for_normal(factor);
factor *= LEVEL_QUEUE_TIME_FACTOR;
}
Y // WIENE G AT

/] IS

void push(PipelineTask* task) {
size_t level = _compute_level(task); // tHEAESNZAE T HIBASY
std::unique_Tock<std: :mutex> lock(_work_size_mutex);
_sub_queues[Tevel].push_back(task);
_total_task_size++;
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_wait_task.notify_one();

// FREUES
PipelineTask®* try_take_unprotected() {
if (_total_task_size == 0 || _closed) {
return nullptr;
}
double min_consume_time = _sub_queues[0].total_consume_time();
int idx = 0;
for (int i = 1; i < SUB_QUEUE_LEVEL; ++i) {
if (!_sub_queues[i].empty()) {

doubTle consume_time = _sub_queues[i].total_consume_time(); // &
ARG A EH SRR 1B L
if (idx == -1 || consume_time < min_consume_time) {
idx = 1;

min_consume_time = consume_time;

3
3
}
auto task = _sub_queues[idx].try_take();
if (task) {
_total_task_size--;
3

return task;

PipelineTaskAJiR7SEER:
PipeLinefJHATIRESEN :

enum PipelineTaskState : uint8_t {

NOT_READY = 0, // do not prepare

BLOCKED = 1, // have some dependencies not finished or some conditions not
met

BLOCKED_FOR_DEPENDENCY = 2,

BLOCKED_FOR_SOURCE = 3,

BLOCKED_FOR_SINK = 4,

RUNNABLE = 5, // can execute

PENDING_FINISH = 6, // compute task is over, but still hold resource. 1like
some scan and sink task

FINISHED = 7,

CANCELED = 8

18

PipelineTaskState 2% EERIPipelLineTaskAIAZS

e NOT_READY: PipelLinefitaskizBi@Fprepareti#y, SEHITESZHITHIMNER
e BLOCKED: PipelLinefitaskiftfTlEERIRE, FFHOIALFEAICheck
o HIERJPipelinei&BIn{T5cEE : BLOCKED_FOR_DEPENDENCY
o SourceOperatorfEUEAE]E, #IEREReady: BLOCKED_FOR_SOURCE
o SinkOperatorf9#EAAS: BLOCKED_FOR_SINK
e RUNNABLE : PipeLinefJtask@a #1780, SEFTEEHTHRITRAE
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e PENDING_FINISH: PipelinefiJtaskiFEZ4ER, FfFHEMAEXPipeline taskERZf5, J@Mclose

HEATERIREMT

e FINISHED: B&455AYPipelLine Task, ZFfFShared_ptrifriaEng
e FINISHED: E%&CancelfJfIPipeLineTask, ZfFShared_ptrifrtafEhg

PipeLineAJ4RZSHN (LN

|---] transfer 2 transfer 3 |
transfer 4
| -----—- > BLOCKED --------—--- | |--—-————-
—————————————————————————————— > CANCELED
[Em— | | | transfer
5 transfer 6|
NOT_READY ---| transfer 0 B > RUNNABLE ---|-—-—-—-—-
> PENDING_FINISH ------ |
| | A |
transfer 7|
|s=msmssssessssossssossesossesesossos | |o==mss=s |em=emsses
------------------------------ > FINISHED
transfer 1 transfer 9

transfer 8
* transfer 0
dependencies
* transfer 1
dependencies
* transfer 2
met (e.g. get
* transfer 3
not met (e.g.
* transfer 4
* transfer 5
for releasing
* transfer 6
* transfer 7

(NOT_READY -> BLOCKED): this pipeline task has some incomplete

(NOT_READY -> RUNNABLE): this pipeline task has no incomplete

(BLOCKED -> RUNNABLE): runnable condition for this pipeline task is
a new block from rpc)

(RUNNABLE -> BLOCKED): runnable condition for this pipeline task is
sink operator send a block by RPC and wait for a response)
(RUNNABLE -> CANCELED): current fragment is cancelled

(RUNNABLE -> PENDING_FINISH): this pipeline task completed but wait
resources hold by itself

(PENDING_FINISH -> CANCELED): current fragment is cancelled
(PENDING_FINISH -> FINISHED): this pipeline task completed and

resources hold by itself have been released already

* transfer 8
resource need
* transfer 9

(RUNNABLE -> FINISHED): this pipeline task completed and no
to be released
(RUNNABLE -> RUNNABLE): this pipeline task yields CPU and re-enters

the runnable queue if it is runnable and has occupied CPU for a max time slice

MITEFRIPipelinepflis

Operatorfyscif

Operator@Pipelinef{TEIERIEARRTT, AILIEMEHExecNodeEREHITIEREFTHAEE.

XEBOHSR 2 fSiExEE—L, Operatoriz/(NBHEELURAZ AIRYEXec NodefUHTiB1E, E£EE
ExecNode s TEp0 0, SLIKIBER

e OperatorZ
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hs2s, AREAYExecNodeiig AXG M AIOperator, tbalUnionNode -) UnionOperator, EOEAR
5ExecNode EAY—%

class Operator {

public:
explicit Operator(OperatorTemplate* operator_template);
virtual ~Operator() = default;

// After both sink and source need to know the cancel state.
// do cancel work
bool is_sink() const;

bool is_source() const;

// Should be call after ExecNode is constructed
virtual Status init(ExecNode* exec_node, RuntimeState* state = nullptr);

// only result sink and data stream sink need to impl the virtual function
virtual Status init(const TbataSink& tsink) { return Status::0K(Q); };

// Do prepare some state of Operator
virtual Status prepare(RuntimeState* state);

// Like ExecNode when pipeline task first time be scheduled? can't block

// the pipeline should be open after dependencies is finish

// Eg a -> c, b-> c, after a, b pipeline finish, c pipeline should call open

// Now the pipeline only have one task, so the there is no performance
bottleneck for the mechanism??

// but if one pipeline have multi task to parallel work, need to rethink the
Togic

//

// Each operator should call open_self() to prepare resource to do data
compute.

// if ExecNode split to sink and source operator, open_self() should be
called in sink operator

virtual Status open(RuntimeState* state);

// Release the resource, should not block the thread

//

// Each operator should call close_self() to release resource

// if ExecNode split to sink and source operator, close_self() should be
called in source operator

virtual Status close(RuntimeState* state);

virtual bool can_read() { return false; } // for source
virtual bool can_write() { return false; } // for sink

// for pipeline
virtual Status get_block(RuntimeState* state, vectorized::Block* block, bool*
eos) {
std::stringstream error_msg;
error_msg << " has not implements get_block";
return Status::NotSupported(error_msg.str());



e OperatorBuilderZ$f9sCIR

— NS FESLExecNode -> OperatorfT{E, FHZ 4 OperatoralSRiZIZIEMNLAAIE
B, BT BEEPipeline A {TES

class OperatorTemplate {
protected:
const int32_t _id;
const std::string _name;
ExecNode* _related_exec_node;
std: :shared_ptr<RuntimeProfile> _runtime_profile;

RuntimeState* _state = nullptr;
bool _is_closed = false;
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o FERERAIET A Operatordlifa 5, HXITHE, AL RIBZTIRE

e PipeLine Head{#k#fi: tt&llJoin ProbeEEZFHiEAY)oin BuildEFi7EE

e PipeLine Tail{k#fi: Pipeline{T5Epk 2 EEMRER TiFSSAIKIRAYPipeLine Task

Head

Tail
Dependency

Dependency
(~ Finish
Source Operator L XXX Operator L XXX Operator 1 Sink Operator
o000

PipeLine Taske]iEERIBIHE:

o Head{k#i5Emk, BB
e Source OperatoraJi
e Sink Operator 5]

WELRFMZ G, Pipeline TaskAJLU# ARunnablelXZ, ZH{EFE—{ Operator4mEOSHS, HE
iE#Cancel, PipelineTask&EsR, FHHATTailfkERAGREIE,

FEEEFHYPipelineffif:

BEERIFragment InstancefIRIIIFAEIZ M PipeLine, BLELEEEREENESRBLER
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e Join Build
e Sort
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e Exchange
XEEFFEERAFRR N EAIESH
B Operator:

o is_sink: IBBAIK. MopertorSAblock, #lresult sink, shuffle sink, can_writeZ7~a]
LIBESNEEE, Flanidexchange sink operator (HFEAIVDataSteamWriterflli®) 3k
5, fEshuffleSaIblockRBHREIRT, #aTLlE.

o is_source:EEHIR, olap scanl AR shuffleZs, can_readRmiZsinkalH4T, BIENRT
olap scan operatorsgiit, BEGE. cancel, ;&8FscanfESEES, can_readix[Eltrue,

ttanAggNode, XEREIFAFIAgESInkiIAggSource, AZIFREZIENIPipelinefERATNIR. X
# TRa A ESUR K AYOperator &t et TSEHL,

PreAggSource P ExchangeSink PipeLine 2

PreAggNode

ScanDataSource - PreAggSink PipeLine 1

Sink5SourcefyhERSIEIZEBRIPreAggNode, EREXEESE,
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JRU: (BRI, FEEBISIE.
EHTFSSB-FLATRIPOCIGIELS R,

BoE : ERH148 core

MRBN: ANEFE, FFARIFITSSB-FALTRIEIA,

1. MZBEqueryflinstance, WEREEHFNHITHEINZL,
2. ElEEqueryflinstance#iH948, FREHITLIZEE, MEHITHIENZK.

8/~instance 1~instance

0. 096 0. 091 0.1 0. 099
0.029 0. 026 0.024 0. 024
0.11 0.111 0.135 0. 143
0. b44 0. 546 0. 87 0. 827
0. 45 0.476 0.71 0.711
0. 405 0. 406 0.623 0. 661
0.616 0.631 0. 89 0. 87
0.471 0. 46 0.641 0. 628

0. 289 0. 286 0. 349 0.371
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0.031 0.032 0. 025 0. 027

0. 663 0. 676 1. 028 1. 026
0. 267 0. 264 0. 364 0. 339
0.213 0. 205 0. 254 0. 28
4,184 4, 21 b.013 b. 006
S
246 48
PR 2 2B FE 048
Epipelinefi 4T [H] pipelinedf 1T B8]
0. 238 0.178
0.13 0.1
0. 339 0.122
3. 596 1.03
1. 486 0. 446
0. 267 0. 266
2. 287 0.632
17. 538 0. 657
1. 117 0.461
0.072 0. 183
20. 236 0. 86
7. b44 0. 347
0.211 0. 199
5. flRER=

i
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BEBLHIAEpipelineZ[ERIFAUE, RHTSHHBENER.
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2. FBREIE RIS HIRER S LI RAO T
3. R REEMNET RAF R
4. CPUREIRER

BEBBRRXNMEIN2AFRENRE, SRR ZENERRE A LAFIAPipelinefEZgfER, BEEERN
FRRFESS, EMERRHTRS.

R
IHEERN TIEERE

HEEURIGRIK LRSS, PipelinetZBEEENAITS | SAEHIRIEIER M 7. XSHERIESERE
MRREZHNSRERNRA, EitPipelineZ ARIEEBHRFASERIRR T, XERITHINRRR
SRR BT, XREGTE L RAIEEETE TR R R ELRY.
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