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TiDB

e Scalability as the first class feature

e SQLisnecessary

e Compatible with MySQL, in most cases

e OLTP + OLAP = HTAP (Hybrid Transactional/Analytical Processing)
e 24/7 availability, even in case of datacenter outages

e Open source, of course

TiDB

A Distributed SQL Database




Tz

AATAR) S S AT A g 2 2



ﬁ“ﬁ%ﬁ{

JE ]

o Iz

e Makeitright and make it fast.
o AR L

o faIH5H

o FttXZEG



| T2amise

1A
IRA]
Stateless SQL Layer
TiDB TiDB TiDB Metadata / Timestamp request
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Placement
Driver (PD)

SESTN

g Control flow:

gRPC Balance / Failover

Raft Raft Raft

Distributed Storage Layer
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e Hash Based Partition
o Redis
o AHJTVEH Scan

e Range Based Partition

o Hbase
o Range # %21 K H 2 #/)s



Storage stack 1/2

e TiKV isthe underlying storage layer
e Physically, data is stored in RocksDB

e We build a Raft layer on top of RocksDB

o Whatis Raft?

e Written in Rust! .

“

API (gRPC)

Transaction

MVCC

Raft (gRPC)

RocksDB

‘ T2z

Transactional KV API
(https://github.com/pingcap
/tidb/blob/master/cmd/ben
chkv/main.go)

Raw KV API
(https://github.com/pingc
ap/tidb/blob/master/cmd
/benchraw/main.go)



Storage stack 2/2

e Dataisorganized by Regions

e Region: a set of continuous key-value pairs

RPC (gRPC)

Transaction

MVCC

Raft

RocksDB

S

Region 1:[a-e]

Region 1:[a-e]

Region 2:[f-j]

Region 1:[a-e]

Region 3:[k-0] Region 2:[f-j] Region 3:[k-0] Region 2:[f-j]
- Region 4:[p-t] Region 3:[k-0] Regi Region 4:[p-t]
eglon/S:[,uzzT
Region 5:[u-z] | Region 4:[p-t] Region 5:[u-z]
RocksDB RocksDB RocksDB RocksDB
Instance Instance Instance Instance
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Region 1:[a-e]

split

split

Region 1.1:[a-c]

Region 1.2:[d-e]
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Raft group
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Region 1.1:[a-c]

Region 1.2:[d-e]
TiKV1
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Region 1:[a-e]

TiKV2
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TiKV3
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Region 1.1:[a-c]

Region 1.2:[d-e]

TiKV1

D

Leader

Split log

Split log (replicated by Raft)
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TiKV2
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Follower
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Scale-out (initial state)

Node B /\
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— Region1 N
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\/ ' Region 2 | m
Region 3
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Region 2 Region 2 v
\.| Region 3 fegon 2
Node C
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Scale-out (add new node)

Node B

S >
/\ ~_

| Regont” N~ g Node D

Region 2 Region 2 v

Region 3

Q Node C
Node A \/

Node E

w 1) Transfer leadership of region 1 from Node A to Node B
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Scale-out (balance)

Node B /\
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Region 2 Region 2 v

Region 3

Node E

__ 2) Add Replica on Node E
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Scale-out (balance)
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3) Remove Replica from Node A
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CREATE TABLE t (c1 INT, c2 TEXT, KEY idx_c1(c1));

SELECT COUNT(c1) FROM t WHERE c1 > 10 AND c2 = ‘golang’;
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Physical Plan on TiDB

Final Aggregate
SUM(COUNT(c1))

A

COUNT(c1)

DistSQL Scan

COUNT
%um&(\n COUNT(c1)

TiKV

TiKV

dJ |
\
\

S

T2

TiKV

Physical Plan on TiKV (index scan)

Partial Aggregate
COUNT(c1)

A

Row

Filter
c2 ="golang”

Row

Read Row Data
by RowID

A

RowlID

Read Index
idx1: (10, +°)
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Hash Table

TiKV

Joined
Table

Join Worker
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| Join Worker
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PD FH#141E{E Cache hHIERER, £ AGAE TX (Operator)
Operator = {EFTF—1 Region B1— R FiE4E

o Transfer Leader: % raft group #J leader #5145 E 4 Peer
o Add Peer: [ raft group &I—EIAR
o Remove Peer: #B& raft group FEI—EIAK

PD Y%l Region 10yBkET, 5 Operator T %

TRIDEEET, BT HBIKSHIBT Operator =& 5T ik

Operator R 2 PD 12445 tikv B9, BEASEWEIMNITLL tikv R
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e LeaderBalance
o %itF [ Store LA Leader $iE
m M Leader 5x%#YJ Store LikH—1 Leader Peer, 15 leadership ¥
m M Leader &Y Store E3kH—1 Follower Peer, % leadership # A

e RegionBalance
o ZiA[E Store £ Peer &
m M Peer % (W& %= 815 £5K) #J Store L3k —4~ Region
m  HKE| Peer &4 (HWEZE B ER)HI Store
m ARk [AddPeer, RemovePeer] 2t [AddPeer, TransferLeader, RemovePeer]
e HotRegionBalance
o Giit—EkBTE)NAY Region iR EHEITHS
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o EFAZEIRRFRIEEIELR £ (Data safety)
o HRFHUERIARE
o BIXREAE: AddPeer
o EIFR#I % :RemovePeer
o MMILBIEMHIBRIED
o tikv-server #ZHRRF 53T £ L 2 labels
o PD RiERF 558 5h3E (AddPeer+RemovePeer), #1821 BIARTTHEfRE
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Spark on TiDB



TiSpark

TiDB + SparkSQL = TiSpark

TiDB

TiDB

TiDB

Spark Master

T2

‘ '

|

Spark Exec

Spark Exec

Spark Exec

TiKV Connector

TiKV Connector

TiKV Connector

y

T

Data Storage & Coprocessor
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Features Beyond Raw Spark
e Index support
e Complex Calculation Pushdown
e CBO
o Pickup right Access Path

o Join Reorder



)]

B | Imzamij

Use Case

e Analytical / Transactional support all on one platform
o No need for ETL
o Real-time query with Spark
o Possiblility for get rid of Hadoop
e Embrace Spark echo-system
o Support of complex transformation and analytics with Scala /
Python and R
o Machine Learning Libraries

o Spark Streaming
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TiDB with Kubernetes 1/3

e Kubernetes & &FermPEIRET R
o i
o Stateless is Easy, Stateful is Hard

o Application domain knowledge

o 10 Isolation

e tidb-operator (Inspired by etcd-operator)
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TiDB with Kubernetes 2/3

Delete a
tikv node
Delete a
tikv node

Data
Movement



TiDB with Kubernetes 3/3

TiDB-Operator

*

Operator

TPR

Kubernetes

Create

Rolling update
Scale out
Failover
Backup

Tz
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One more thing ... ...
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Document Store is coming

e Document store for TiDB

o MySQL5.7.12 Document Store
o Json Type

o Index for Json

o X-Protocol

o Mongodb Interface?
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https://github.com/pingcap/tidb
https://github.com/pingcap/tidb
https://github.com/pingcap/tikv
https://github.com/pingcap/tikv

