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o HUEEER ® HIREER

WEIEATIEEE:  Select date and time

EitfER  SQLIEGHT  BEER  HHE #haE AP

CPU load CPU utilization

W Processor load (15 min average per core)
[WProce

[WProcessor load (5 min averagp per core)

[WcPuU idie time
{lcetnteruptims
[IcPU iowait time:
[ElcPu nice time
[IcPu softirg time
[cPu stealtime

2 [WlcPu system time
‘ ‘ [ElcPu user time

terrupts per second

0301  03/01 0301  03/01
04:50:00 05:00:00 05:10:00 05:20:00 05:30:00 05:40:00

03/01  03/01 0301  03/01  03/01 03/01  03/01 0301 0301  03/01 0301  03/01
05:00:00 05:10:00 05:20:00 05:30:00 05:40:00 05:00:00 05:10:00 05:20:00 05:30:00 05:40:00

Disk space usage / Memory usage Swap usage

25000000000 2000000000

M Free disk space on

20000000000 [ Used disk space on /

[WlFree swap space
1500000000 [Mused swap space
15000000000

1000000000
10000000000

500000000
5000000000

® YEEER

Up Time

dbscale.osinfo on dbscale.userinfo dbscale.TimesDBScalePoolReachMaxWater

restore-3 CPU load 2018-02-28 00:00:00 2018-02-28 05:00:00

1.0
[Wldbscale. TimesDBScalePoolReachMaxWater on {HOST.NAME}

(W] Runningjusgr number o5

[Wdbscale.cpuinfo on {HOST.NAME} W Active user number

0.0

D Processor load (15 min average per core)
I [

’ D Processorload {1 min-average per core)
N |

0301 0301 0301 0301 0301  03/01 03/01  03/01  03/01
06:10:00 06:20:00 06:30:00 06:40:00 06:50:00 07:00:00

03/01 0301  03/01 0301 0301  03/01
06:10:00 06:20:00 06:30:00 0B:40:00 06:50:00 07:00:00

D Processor load (5 min average per core)

0301 0301 03/01
06:10:00 06:20:00 06:30:00 06:40:00 06:50:00 07:00:00

1P itut s

B H:auth_master, L HISH0:23310 4A75:Server normal, slave error
#¥iglobal master, 36 [1:23309,4A75:Server normal
Biiauth_slave, 13§ M:23310,4£75:Server normal
figlobal slave,SRHli$1:23309,4475:Slave normal
EHfi:par_mastert, 3% 0:23307,
&par_slave2, 5

172.16.90.63

172.16.90.64

:Server normal, slave error
[1:23308, 4R 7&:Server normal

172.16.90.62 L\ | |

02/27 16:30:00 02/2717:00:00

TR #¥i:par_master2, 3£ )17 [01:23307 £ 75:Server normal, slave error

L L L

Efipar_slavet,

172.16.90.181

Effi:par_master3, 3]

[0:23308 4A75:Server normal
i#%01:23307 }A75:Server down

02/27 17:30:00

02/27 18:00:00

02/27 18:30:00

02/27 19:00:00

02/27 19:30:00

02/27 20:00:00 02/27 20:30:00




SKRZE - TerarkDB

RocksDB

Random Read QPS
( CPU 16 Cores, Memory 64GB, Dataset TPC-H 550GB)

2,233, 533

WiredTiger

TerarkDB

S=2i={avu]né

Compression Ratio / Lower is better

( CPU 16 Cores, Memory 64GB, Dataset TPC-H 550GB)

RocksDB

WiredTiger

TerarkDB
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Latency of TerarkDB @ Read(With Background Compression)
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FERARE - MySQL HAHERXIL, i Terame

Random Read Performance

Data Storage Size Random Read Memory Usage ( Dataset Amazon Movie 9.1GB, Physical Memory 4G )
( Dataset Amazon Movie 9.1GB ) ( Dataset Amazon Movie 9.1GB )

2000 = = = = = ————— QPS 99th Percentile Latency (us)

InnoDB RocksDB TerarkDB

InnoDB RocksDB TerarkDB

InnoDB  RocksDB  TerarkDB InnoDB  RocksDB  TerarkDB
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Data Storage Size
( Dataset Amazon Movie 9.1GB )

20.00

10.00 --

0.00

RocksDB WiredTiger TerarkDB

JESESN1nd

"BBTH

TRXIEE

Random Read Memory Usage
( Dataset Amazon Movie 9.1GB )

16.92GB

RocksDB

"""" 18.61GB

WiredTiger TerarkDB

REFH I
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Random Read Performance
( Dataset Amazon Movie 9.1GB, Physical Memory 4G )

QPS 99th Percentile Latency (us)

121,834 5,039

WiredTiger RocksDB  TerarkDB WiredTiger RocksDB  TerarkDB
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B R 1.82 TB 970 GB 661 GB 472 GB
AR 4.65TB 3TB 1.8 TB 1.23 TB
[=pca il 1.4 TB 1.05 TB 710 GB 0.99 TB

ZNH B EE W DBAFR T , InnoDB SiIEEM
TokuDB 2—FREKRimERER |, FFeeaIs 128 | & EEARHS
TerarkDB fE[EFE=RAVEM L |, HEEMBEK

TPCH-Lineltem 128 bytes 40 GB 19 GB 8.1 GB
TPCH-Lineltem 512 bytes 104 GB 40 GB 12 GB

12z R P ER BB R G TR e R 3t
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iy B BN 5% 3.8TB 2.25TB 1.85TB 1.2 TB

Iz E BB IHR SR M
- ZWHZSEEERENEF. BN FAESELEREIIRE

g

4R TR 102 GB 62 GB 23 GB
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M wiredTiger [ RocksDB [ TerarkDB W WiredTiger I RocksDB | TerarkDB

600000 14000

450000

o ® Z:Niz\ FHp EE BB B e S
- ® XiLk WiredTiger & 3 ~ 5 {ZH91%E

W WiredTiger M RocksDB [ TerarkDB W WiredTiger I RocksDB " TerarkDB . iZ;)n\“iit/_\EEE M O n g O D B 1’Eyg %’Q}EE
o - RYIE NIRATHY

hot data load
g

150000

450000 10500

Cold data load
g
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InnoDB QPS | TerarkDB QPS - - SE——
NIRIE 47,000 97,000 BNGRYT 120GB 210GB 35GB
96 GB 28.000 97,000

32 GB 19,000 95,000

8 GB 14,000 28,000 MES AR 21 /B 3.5 /MBS

® TPCH Lineitem £dE , & 120 GB ( 1007 , B1M& 9 1M&E5])
o ZNIXEE MySQL /EREUEERIER FiHITAY
o ZNiXA Terark FIBESEHIT
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Terark SQL MySQL on TerarkDB Mongo on TerarkDB

MyRocks MongoRocks

TerarkDB Storage Engine
( RocksDB Terark Branch + Terark SST)

Searchable Compression

Data Compression : PA-Zip Index Compression : CO-Index
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e CO-Index Z7x "Compressed Ordered Index"
e CO-Index & TerarkDB H9ZE |14
o CO-Index JWAFERIEHERE , BSFAESCIL
e EHrh NST(Nested Succinct Trie) BFEBH=ZFE
o Trie £5¥5R 8 Succinct Data Structure SCI
o Trie AB{EFHRIZ Patricia Trie
o BIIHRELZE Patricia Trie 1EIR/E45RE
o SCINXTFRIZEHY , FEFMEAZFSERE , SEIEERAK
o FfIBIMFNILIEGEN , LI 7 EAFNE MEE
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Compression

Searching

Exact Searching

Range Searching

Prefix Searching

Regex Searching

Reverse Searching(id to key)

Hash
None
v v Very Fast
v Support
Not Support
Not Support
Not Support

Not Support(can be work-around)

B+Tree
Good
Good

v Support

v Support

v Support

Not Support

Not Support

CO-Index
I v v v Excellent
I v Fast

I v Support
I v Support
I v Support
|

v Support

v Support
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® Succinct Tree is a kind of data structure that implement Trees via bitmap. In general, it only uses about 1/30 of memory to
represent a tree, compared to traditional pointer-based structures.

e Succinct data structures have relatively bad performance (compared to pointer-based technology)

e Terark uses its own implementation, which has a much better performance than open source versions

Each node uses two bits Each node uses two bits
Pre-Order Level-Order
DFUDS LOUDS
10 11 10 00 01 00 10 11 10 01 00 00
Simple and fast, small:
Needs findopen, findclose, enclose, which are much Parent(c) = rankO(select1(c))
slower than rank/select, rarely used Child(p, i) = selectO(p) —p + i
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Patricia Trie: Path Compression Trie Nested: Store the compressed path into a new Trie.
Path Compression: Compress all single-child nodes into Notes: Trie supports “reverse search” (except Succinct ,
one node Double Array Trie also support reverse search, but without

compression)

1 romane ]':
2 romanus 7
3 romulus o
4 rubens / \
5 ruber om| |ub
6 rubicon ‘/ \‘
7 rubicun
ubicundus B /N
an e ic
@, ulus ./ ., \.
1 \ 2
el |us ns| |r \
undus

/7 ) / \

@@@@@%"@
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e PA-Zip (Point Accessible Zip) F§F TerarkDB H{EFf%
o ENTEREG A
o PA-Zip AJLUSER L B HIFICRERE— P AR F
o EHEFEIIEIC LR (EFREFEDIRELE )
o EHEFHANRITEXTERFICRMEN AR (&£F Record ID )
o EREREREHFEINMMEER , ERIREEMEHIINAYICE
o EHRREMREMAEEFRAIIRTESFAZIENNT ( THEE )
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' Block- : level h : - : .
rozlisdli)a,sv:io:ediigee?.l?.’ ° Or’:::;)a( °0 Medium data: PA-Zip
Compression ratio i OK i v v v Excellent v v v Excellent
Random Read i Slow i v Fast Vv v v Fast
Sequential Read E v v Fast E Slow v v v Fast
Double Cache Problem i YES i NO NO
Compression Speed i v Fast(snappy...) i Slow Slow(comparable to gzip)
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Feih (RS 2R AR WS PES | %85k I Terark RAEA#: 20174£12 A ‘
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FEimfeE: TerarkDB V1.0 ; TerarkDB V0.13; H ¥ W 34 ‘
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