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] What is Flink? @ Flink China

b
BT EAES EHHIXEIN
LA RS

HeAbiE
A EFLSOEE

Stateful Computations Over Streams



] What is Flink? @ Flink China
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Large-state
Exaclty-once

Stateful Computations Over Streams

Scalable

Fault-tolerant




l Flink EH/ @ Fink China

Checkpoint State Time Window
ETF Chandy-Lamport & EHY State API, SCH Y Watermark FFEEDRASREN. BDh.
& LT o — ValueState, il ELAREEELL SEEO. URREN
HRER , IR T —EU4ANE ListState, MapState 12, IREIBUESR. BENENO

X, BroadcastState
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l Flink APIs é Flink China

SELECT room, TUMBLE_END(rowtime, INTERVAL '1' HOUR), AVG(temp)
FROM sensors
GROUP BY TUMBLE(rowtime, INTERVAL '1' HOUR), room

/7

High-level _
Analytics API SQL/ Table API (dynamic tables)

val stats = stream

Stream- & Batch I .keyBy("sensor")

: .timeWindow(Time.seconds(5))
Data Processing .sum((a, b) -> a.add(b))

Stateful Event-

Driven Applications \

def processElement(event: MyEvent, ctx: Context, out: Collector[Result]) = {
// work with event and state
(event, state.value) match { .. }

out.collect(..) // emit events
state.update(..) // modify state

// schedule a timer callback

X 4
é Flmk Chma | l il" ) ctx.timerService.registerEventTimeTimer(event.timestamp + 500)




) Flink geBskiH4 @ Flink China

HEFE « BT Flink AISCRMSETE ( Flink Meetup iS4 )
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] Evolution of Flink Title @ Flink China
Apache Flink is an open source
stream- and batch processing framework.

!

Apache FIink® is an open-source stream processing
@ framework for distributed, high-performing, always-
available, and accurate data streaming applications.

& Apache Flink® - Stateful Computations over Data Streams

!

‘_", Blink is an unified engine for large-scale data processing.
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] History of High-Level API @ Fink China

Flink 1.0.0 Flink 1.2.0 Flink 1.5.0
Table API v1.0 tumbling, sliding, session Join in Table API/SQL
CEP library added group-windows for Table AP1/SQL SQL CLI

Flink 1.1.0 Flink 1.3.0
Refactor Table API1/SQL Retractions in Table API/SQL
to base on Apache Calcite Rescalable CEP operators
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I History of Flink API @ Fiink China

Flink 1.0.0 Flink 1.2.0 Flink 1.5.0
State API (ValueState, ProcessFunction

. . B
ReducingState, ListState) (low-level API) roadcasiisichs

Flink 1.1.0 Flink 1.3.0 Flink 1.6.0
Session windows Side outputs State TTL
Late-arriving events DataStream Interval Join
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l Broadcast State ( A5F{H Join 155 @ Fiink China

SELECT * FROM L JOIN R WHERE L.a > R.b
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l History of Checkpoint & Recovery

Flink China
Flink 1.0.0 Flink 1.2.0 Elink 1.5.0
RocksDB for out-of-core Rescalable keyed and
Task local state recovery
state support operator state

Flink 1.1.0 Flink 1.3.0

Fully async RocksDB Incremental checkpoint
snapshots Fine-grained recovery



Incremental Checkpoint

CP-1 CP-2 CP-3

Timeline

Before * * *
Storage

Faster CP
Faster Recovery

» Timeline

After

Storage
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I History of Runtime @ Fiink China

Flink 1.4.0

End-to-End exactly once
processing (with kafka, too)

Flink 1.2.0
Async I/O

Flink 1.3.0 Flink 1.5.0
HistoryServer: FLIP-6: New Deployment and Process Model
archive status and statistics Rewrite Network Stack

of completed jobs



I Rewrite Network Stack @ Flink China

- B/HURER , EEIEL
« (1) Credit-based Flow Control (£5&01)

« (2) Event-Driven I/O ( P&(EZEIR )



I Network Stack @ Fink China

TaskManager TaskManager
!/ TCP channel :
task ! : task
TCP e\
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! TCP channel !

TCP connection



l Back Pressure @ Fink China

@ window size = 0

TaskManager | © b'oc"/ TaskManager
z'!// TCP channel ‘:
task ! task
TCP (\e\
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I Credit-based Flow Control

channel credit

producer
task

producer
task

producer container

in

»

queue of full
buffers to send
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add credit

@ Flink China

consumer container

current sender backlog

3,

send buffers and
announce backlog size

>

available buffers
for receiving



' Event-Driven I/0 (FLINK-7612) @ Flink China

- E#Z45 Buffer IOINRILHRAG , BIHEFEIFEA
- SNBEEEN , BEEEH (KER )
- BN4EHETS Buffer (i S&M)
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I Blink OpenSource @ Fiink China

1 2B Spark RUHLLIEMERE

2 BE5cER) Stream SQL I8 (ifE-3% Join , TopN , CEP on SQL )

3 BEHARAY Stream SQL f4EE ( MicroBatch, Local-Global, CountDistinct 3553 )

4 SQL 37#5%1ES ( Python UDF )
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