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}HBase [mprovements & Applications

& 1. HBase Applications at DiDi
O 2. ACL Improvements
o 3.Replication Improvements

O 4. Reduce User Connection



Alibaba Group P F.R.— 5

hosted by - PEEEER HBEBASE

Trajectory
/ Device

Time series Management
data

o
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I l. HBase Applications

phoenix
Data User

H Base — Scan — Report Behavior
Event

Get — ...
Order
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I 1. HBase Applications

Pic
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Realtime
Computation System

ID
/* MultipleDataSources
join \,
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I l. HBase Applications

/» Dynamic Column

HBase ©~ ™ Schema

/“ DataMap
& Others — Graph
\ \ JanusGraph

Coprocessor — Phoenix
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I 1. HBase Applications

O Message Queue

& GeoGraphic Feature data
& Heat Map

& User Profile

O Log Analysis



I 2. Replication Improvements

GROUP A

ReplicationSource02

GROUP A

Rs01:SinkO1
ReplicationSource01

Rs02:Sink02

ReplicationSource03

GROUP B

RSO3

RS04

}HBase [mprovements & Applications
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GROUP A ClROL
Rs01:SinkO1
ReplicationSource01 r\
Rs02:Sink02
ReplicationSource02
ReplicationSource03
GROUP B
RSO3
RS04
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I 2.Replication Improvements

& (1).Replication in RS Group

& (2). Table Metric

& (3).RS Group ratio
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I 3. Connection

Coprocessor 01

& (1). users

& (2). Coprocessor: Coprocessor 02 - Zookeepeer

Connection

O Regionserver clusterConnection [ coprocessor 03

Coprocessor 01
Coprocessor 02
Table

Coprocessor 03
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I 4. ACL Improvements

hbase:userinfo |
rowkey(username) /hbase /hbase

hadoop hadoop_password
username01 user01_password
master

username(02

username03

/grouplinfo

/grouplinfo
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I 4. ACLL Improvements

Client userinfo

AccessController

~ N “

—_p K —

TableAuthManager

zookeeper

/hbase/acl /hbase/userinfo
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I 4. ACL [mprovements ‘ User A \ | User B | | User C |

ThriftServer
Connection
Cache \
Connection Connection Connection
(User A) (User B) (User B)
RpcClient RpcClient RpcClient
HBase
HMaster RegionServer

AccessController AccessController

v

admin/... put/get/Scan/...
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O reduce zookeeper znode l

AccessController

Bk —

TableAuthManager
update cache

N
/hbase/acl

u

o and watcher
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I 0. Others

& (1)RPC audit log
& (2)RSGroup bug fix
& (3) quota

& (4) safe drop table

<> ceooe



Alibaba Group 2 F_A.C D .=
hosted by “peepry L HBASE b

02 Phoenix Improvements &
Applications



. . . hosted by f!;ggé:;gGroup f‘lI:BFhCSHEE b
Phoenix Improvements & Applications
Phoenix Architecture
Z00Keeper
Quorum

d
d.

RegionServer 2 RegionServer 3

| T:foo, region:c |

T:bar, region:54

RegionServer 1

| T:foo, region:c |

T:bar, region:14

T:foo, region:d

T:bar, region:32

T:foo, region:t

T:foo, region:k

= am — [ l
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Phoenix client

PhoenixDriver
ConnectionQueryServicesCache<connlnfo, ConnectionQS> mutation

scan
PhoenixPrepareStatement

ExecuteQuery:
Compile => QueryPlan/scanPlan/
ResultSet

QueryPlan => Resultlterator

RoundRobinResultlterator

Alibaba Group R
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RegionServer

Indexer coprocessor:

ScanRegionObserver
UngroupedAggregateRegionObserver
GroupedAggregateRegionObserver

ServerCachingEndpointimpl

MetaDataRegionObserver:

E 2
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I 0. Order History

&

&

&

SLA 99. 95%

Secondary indexes

Java—jdbc client P99 35 ms

column default

Queryderver

User GolLang
Query

HAproxy

Phoenix
QueryServer
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O Secondary indexes

& INDEX Type: Global Index => Covered Index
& ASYNC INDEX

& SALT BUCKETS => reverse(ID) & pre split

& coprocessor : reduce connection

O QueryServer metrics
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Global Indexes Covered Indexes

Phoenix Client: phoenix Client: E Phoenix Client: phoenix Client:
Query upset data E Query upset data
Result I E I
Query 1 rowkey upsert E Query 1 Result upsert
Query 2 + : +
Index Table write index data === Table: Order E Index Table write index data === Table: Order
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& zk connection:
Coprocessor 01

O region num * Index num => 1
Coprocessor 02 ‘ Zookeepeer

Connection

Coprocessor 03

Coprocessor 01
Coprocessor 02
Table

Coprocessor 03
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} GeoMesa Applications

Kafka/MQ

I GeoMesa

GeoMesa 1s an open source sulte

of tools that enables large—scale

Flink/Spark

geospatial querying and analytics

on distributed computing

GeoMesa api

Illlliiiaiiiiilllll

HBaseStorage Writer

systems.
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& 1.Road Detection

& 2.Device ID =»> Trajectory

= GeoMesa | &o.tiber
MAP MANAGER

S~ Tools
+ ¢ © 0

@) Historical + =

B = taxi2Byid.bin16 x

« @& Globe OSM Toner

lshl Layers

GDELT Event Codes ¥

2015-04-22 - 2015-04-29

CHECKALL UNCHECKALL

) D\ MAKE PUBLIC STATEMENT
) @ APPEAL
() &4 EXPRESS INTENT TO COOPERATE
' &2 CONSULT
€82 ENGAGE IN DIPLOMATIC COOPERATION
7t ENGAGE IN MATERIAL COOPERATION
W% PROVIDE AID
N YIELD
Q, INVESTIGATE
= DEMAND
J DISAPPROVE
" REJECT
& THREATEN
* PROTEST
# EXHIBIT FORCE POSTURE
|# REDUCE RELATIONS
 COERCE
@ #* AssauLT

| 3 Period Displayed: M 2013-01-0209:04:58Z — 2013-01-0214:04:58Z M

Span: 2013-071-02 00:00:00Z G 2013-01-02 23:00:00Z

: S -
Window: 05h00m00s : o300 . m =
Step: 20s [ | 300 -

8%
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} GeoMesa Applications

I Index

&

&

&

/2 : latitude and longitude

73 . latitude,

longitude, and time

X7Z2 : line strings or polygons

XZ3 : non—Point geometry and has a time attribute

Record/ID

Attribute
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KEY
‘(IILHIIII
ROW COLUMN | COLUMN TIMESTAMP | VIZ
FAMILY QUALIFIER

Unique
ID

(such as
UUID)

Byte-encoded
SimpleFeature

o
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& GeoHash:

& geohashes have been used to first convert latitude and longitude into a single bit vector

GeoHash

40.78°N two-dimensional

AN

# base32
\ ‘\ / ° e one-dimensional

713.97°W

40.78° N [-90, 90] 713.97°W [-180, 180]
[0, 90] [-180, O]

[0, 45] [-90, O]
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I /—order curve

latitude
-
|

| |
-100 0 100
longitude
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} GeoMesa Applications

I /—order curve

& Weakness

O More scan

g /

e

| N
* 5 #

WX4ER WXAaG2 Wxaom:
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I Future

& Hilbert filling curve Inedx
I Experience from Phoenix
& Geomesa plan
& Coprocessor

O GeoMesa Stats
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I l. Monitor

o (1),
o (2).
o (3).
o (4).

o (5).

HBase
/Zookeeper

HDES
ThriftServer

Queryserver
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I Zookeeper

Golang

Golang

Zookeeper

HMaster

[

Regionserver01

1

DataNodeO1

HMaster

\

Regionserver02

DataNode02

hosted by
PHP Python
hh“mh_ \ :é?
thriftServer
f—/#w HBase
Client
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& echo mntr | nc $zookeeper 2181
& zk num alive connections

O zk open file descriptor count
& zk outstanding requests

O zk min latency

O zk followers
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I ThriftServer

& [Put | Get | Scan +++] 99th percentile

&> Slow Read/Write --

I QuerydServer

O print slow prepareStatement
O print slow query

O ExecuteQueryTime 99th percentile
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B HDFS

& slow

disk

& edits log => hdfs path

<RECORD>
<OPCODE>0OP_CLOSE</OPCODE>
<DATA>

<TXID>319911402</TXID>
<LENGTH>0</LENGTH>
<INODEID>0</INODEID>

hosted by

Alibaba Group

- WEEESD

<PATH>/hbase/data/TEST NAMESPACE/TABLENAME/a6d38aae20cad382935845ad6a088d75/.tmp/£f2663bf56de€c473790ab01a00clf7b67</PATH>

<REPLICATION>3</REPLICATION>
<MTIME>1525836411898</MTIME>
<ATIME>1525836411385</ATIME>
<BLOCKSIZE>268435456</BLOCKSIZE>
<CLIENT NAME></CLIENT NAME>
<CLIENT MACHINE></CLIENT MACHINE>
<BLOCK>
<BLOCK_ID>1105579166</BLOCK_ID>
<NUM_BYTES{4 01086 73/ NUM BYTES>
<GENSTAMP>31851229</GENSTAMP>
</BLOCK>
<PERMISSION STATUS>
<USERNAME>hadoop</USERNAME>
<GROUPNAME>supergroup</GROUPNAME>
<MODE>420</MODE>
</PERMISSION_STATUS>

</DATA>
</RECORD>

APACHE

HBRASE

‘&
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& DHS (Didi HBase Service) :

O Visualizing Information: Region hot—spots from Region Metric

O Read. Write. StoreSize
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T h h . h t 1 O GALAXY:OMEGA_ORALOG_CACHE regionfE BRI T
e I g e S regionName startKey endKey
&. GALAXY:OMEGA_ORALOG_CACHE,,1509349932814.86335bcdc2e84247979029d8defaf051. 55555555
T h e I Owe St 1 O GALAXY:OMEGA_ORALOG_CACHE,55555555,1509349932814.381b475b23bede0a48c5d774d4b6f928. 55555555 aaaaaaaa
GALAXY:OMEGA_ORALOG_CACHE,aaaaaaaa,1509349932814.f0d88dcbb6887e3fd44b9f15c0e11ebe. aaaaaaaa

Read Write StoreSize

ReadRequest/s

—(O- f0d88dcbb6887e3fd44b9f15c0el1ebe —()— 86335bcdc2e84247979029d8defaf051 —(O— 381b475b23bede0a48c5d774d4b6f928

[

1200 1087.27 e 1055 1083.69 1056.82
@Ek23 086.03 280 982.88 10855 LB 72 0ds.
1’0§§%‘82“ 6‘; i O O : — g

800
600 -

400

200

O | | 1 | I I I 1 1
2018-07-24 2018-07-24 2018-07-24 2018-07-24 2018-07-24 2018-07-24 2018-07-24 2018-07-24 2018-07-24 2018-07-2
16:56:42 16:57:42 16:58:42 16:59:42 17:00:42 17:01:42 17:02:42 17:03:42 17:04:42 17:05:42
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& Automatic computation: input/Output Size per sec. Store Size..

& Recommended values: Region Count
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I HBase Metric

& (1).read request. write request. Mutate 99th percentile. Get 99th percentile.
ScanTime 99th percentile. receivedBytes. sentBytes

& (2). compactionQueuelLength. flushQueuelLength. splitQueuelLength

& (3). jvm metrics:::

O slow request: Rpe p99. gec. compaction queue . slow log



}Monitor & Operations

avg Row size

Read Bytes/s

avg Row size

Compaction
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/per region size

l

—

Region Size

A P A CHE

HBEBRASE
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TPS
Read & Write /s
avg Row Size
TPS
DSk The number of servers
A/ Storage space Disk IO

» Storage space
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yaojingyi@didichuxing. com
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