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SQLIfM{E : TPC-DS MPP5Hadoopttiexdtl

TPC-DSEVMENXAMF A ¢
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SQLIfM{E : TPC-DS MPP5Hadoopttiexdtl

TPC—DSMPP5HadoopPEEEXT th: MPPEAPR10M%LL E! GBase MPPE{HIR7.3ZLA L

TPC-DS SQLEHSHE SQL on HadoopSiiEistes

SQUHE TE Ql4. Q64. Q67. Q72 B3N R PUTSEEE | RS/ NH
FRERN 31
KEKF&EIA 15
FHAEXEAT B 76 8a MPP/SQL on HadoopligéLh
Group By 78 8a MPP#EFSQL on Hadoop 0
Order By 64 BT
Rollup 9 10ZLA EIERINEY 47
Partition 11 20(ZLA BTN 24
Exists 5
Union 17 E.ﬁﬂ?l ( *’J? )
Intersect 2
Minds ) SQL on Hadoop 129,025 ( 35.8/\fF)
Case 24 8a MPP 22,320 ( 6.2/\)
Having 5 FERTEL 5.8




SQL{fME : TPC-H MPP5Impalattgexdtl

GBase MPPE{$1R7.3(=LAE

TPC-HEEMRHAYNTF= -
- FHIE. ERETHMEE , ImpalaSMPPXILL |, tRIESUIRER =
@ , ImpalaifMPPEBIRF7~12.3(ENtEEER

« Impalaffit FERIRESER | FELWATAEETTH
« R FErEfEEdecimaliBy, FILAESSRRAF ISP EARRTH
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« 750GEEGRYEHE . MPPINEL175% , Impala + kudufnEEE
235/t , BEIESEPRAEFINEFRE AR H

- EIEHITAIRRE , HUTSQLERRSE | SAHUTIHEIESAT , t
EINEEEMAREMNIORE |, AT EAISQLEISHREE (B1E
HiTselect count(*)iXHEEEEAISQL) , FEUTESCFRAEFINE
REARARAH,

11

FS impalafEld () MPP#ERY (#0) SR

SQLL 6.72 3.45 1
SQL2 155.71 19.1 999
SQL3 4774 7.26 1
SQL4 17121 20.17 1907
SQL5 93 181 1907
SQL6 5.31 246 1676
SQL7 11.05 417 1907
SQLS 3.94 2.56 1879
SQL9 6.42 2.5 1907
SQL10 3.92 2.78 1907
SQL11 38 2.19 1907
SQL12 4.25 2.17 1879
SQL13 4.2 115 1907
SQL14 7.9 417 1907
SQL15 4.69 0.97 0
SQL16 176.55 22.98 0
SQL17 316.61 29.48 0
SQL18 246.62 33.1 0
SQL19 58.3 5.65 95350
SQL20 533 153 3814
SQL21 3.62 1.26 1907
it 1253.19 170.91 -
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MEEK | ZERELAME

: SQL, NoSQL , Not Only SQL

 Not Only SQL E#&%
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ERBRSBEERE (SQL) FBIMPPEIHERE (SQL)
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Hadoop ( NoSQL)




IS AT . FRRSQL on Hadoop It

Apache
Impala

ETMPPZEFIHIDAGHREY

APACHE

HFMap-Reduce . “ JEN'X

HFHBasesCIIEEZACID

In-memory SOL

Machine learning,
Streaming, GraphX
(100X faster than Batch SQL)

ETRFITERDAGHEE!
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IBM , Big SQL Pivotal HAWQ



RIS AT, : SQL and Hadoop &=

Microsoft , Polybase —{##l7*=fm

Regular
T-sQL l‘ IS

4 N\ 4 N\ .
Social Sensor External Table Traditional
schema-based DW

. Apps ) \&RFID)

Enhanced applications

( A

4 N\
Mobile PDW query
| APPs APPS engine

/o O\

i1 HDFS bridge m |
Hadoop data nodes igb;erver 58 |

Non-relational data Relational data
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SQL on Hadoop OR SQL and Hadoop

SQL on Hadoop ? OR SQL and Hadoop!

T T T T T T T T T

i BigsQL | |
: SQL : i GBase UP
i HDFS ; l
| : | SQL - > NOSQL
i HAWQ | i l 1 l
| : | OLTP OLAP Hadoop
. SQL <> NoSQL |
o b e
| HDFS :
EEm!AT:' 3 ¢ 7J<3F L= P
E—ENR , BRTHERGIERE ROMAZERER , KIFEZENE
- BSHEX « RPOIREBITHEE
. BAKEARME (HAWQIERI TR VS . maemE
GreenPlumitEE 2R ) - BUERERETF
- IRBFERERAIOLTPRA - FISOLTP, OLAP
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GBase UPF=5222414 : SQL and NoSQLE&

N6
Drivers: JDBC, ODBC, ADO.NET, CAPI
P ettt ettt ettt itttk
: Parser (Standard SQL, HiveQL, Spark SQL ...
| ..
: - - DML/DQL Optimizer
E
I % xecutor DML/DQL Scheduler g
I Q
)
: 2 Adapter Interface L
: 8t / Oracle Adapter 8a Adapter Hive Adapter HBase Adapter
: GBase 8t/Oracle GBase 8a Hive/Spark Hive/HBase
I
|
\

| |
<<l B IEZZ#e)Z Data Exchange Layer )

- e - e e o o Em o e o o e o o=

LocalFS/SM/Pipe/GENet
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GBase UPF= s m8U4iE

Vision Use Case Core Values

FA5|EEFRE  EUNETA  RERESEERNSERE

%mé 155 | EEAL R SRS ZETAE

ZUEERFS  ES5|ZEXEEN LI BRI B RER D1
BLOB on Hadoop ¥ FRAFEEIEUEFEFIITHRE

fohe B5EEEDE S AMREHESE 55 AN SERY BIEE 21T

’;55%1%&@ R EE BARIREIRRERSIERTS |ZFEEEE | FRREGERINTFE A
PBR =N SIKE SCHNTE2RPBREUR SN SIRE

_ E5|Z2UDFY & <55 |Z2UDFRER , RiET RERIVITTERE
j:r- i3 M= RS Spark¥lzs==IJ &% , LI In-Database Analysis

SR
RIES RIFTIERR A SQLARFIRAYFEF
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GBase UP =REDS

o, WIBMFFLIEO

I 7 5 e

RIERERSS A
HREIERRS —EMIRS
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AR
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GBase UP B ARZEH

Mega SQL Engine (Z{#55HS)
(SQL92 + HiveQL + 8t + Oracle etc )
- 0O

- F—EENES

- F—RPEENRES

- F—iiE

- BS5|ZUEsFIT RIS

« B5|EXEES

- BB5|Z8URS XFIR&

- FHTEERS

- S5|ZEHcS

UDF7 JEHEZE (97717

- ¥ REWEDSITALIEINGE
« C/C++/Java/Scala/R

Data Exchange Layer (#(#57748)
- EB5|EHITEURRH

- BE5|ZEEUE—2E. =B

- SCAYEEE

Mega SQL Engine

%—1EO(SQL & SQL” )

F—RPEESRES  S—oidE H—EAES EE
BSSIEMAEITEE B5EREK  BSIESRNRGR UETE
FTRERS
5|Z&&Fces + UDF # EfiESe
Oracle GBase 8t GBase 8a MPP Hadoop
Data Exchange Layer
FTHER IR 55 B E—EE SRS RIS SR

29




GBase UP ¥ ARNB4 : 25|12 ERES

ZooKeeper

Meta Data of
Engine and Instance

P

GBase8t
Adapter
l

Mega SQL Engine

GBase8a
Adapter
|

Hive
Adapter

Gbase 8t

Instancel [«

Instance2 [«
Y,

N

[ Gbase 8a MbP\

Gclusterl [«

Gcluster? «

\\

-
DDLS = SQLERESQL

DDLAREASTEIFSSQL
DMLmAEASTEIS =
CERYEE
HURHKBLIREE
HiTEEE T

SEEHE. S5EHE ..

DDL75 =fEtas

#2047 S salL FrifEsaL

DDLirHEREHTRS

DDLS SH{T8%

DDLiNERIT=R



GBase UP #Zi)IhRE -

552240

EAXIR ( EURERFD )

Create table tl1(in date date, +**) engine= ‘GBase8a’
Create table hl (url varchar(256), ) engine= ‘Hive’
Create table h2 (+++) engine= ‘Hive’

— ELT
Insert into tl select -+ hl, h2 where -+ and
parse url (url, HOST' ) = ’gbase.cn’ ;

Mega SQL Engine

Cross Engine
Optimizer & Planner

Parallel Scheduler

]
// S \\\
J/ Join %
<::| — 1
t v hl h2 /'
N ,
\\~—,, /

31

f GBase 8a MPP]

( Hive On Spark )

—

': Join

hl h2

1 %

J

]
]
L )




GBase UP #Z/\Ih8E

55| EXREREH (£0

BEAFD )

Create table t1 mpp (id number (20),

varchar (100), weichat varchar (2000),
engine= ‘GBase8a’

Create table t2 hive (key number (20),

varchar (5000), ++) engine= ‘Hive’
Insert into tl1 mpp --*

Insert into t2 hive ---

-— SHiEE IR

Select tl.name, tl.opdate,

t2 where tl.id=t2.key and tl.city=
‘ghase’

tl. opdate limit 10;

t2.url from tl mpp as tl,
‘AbR

) >0 and contains (tl.weichat,

name varchar (100),

opdate datetime ---

‘EARER’

url varchar (1000),

city

)

weichat

t2 hive as
and extracts (t2.url,
)>0 order by

32

Ve
Mega SQL Engine Join
Cross Engine tl_mpp t2_hive
Optimizer & Planne
Parallel Scheduler ‘
GBase 8a MPP
Join
tmp_1 tmp_2 < Hive On HBase
ﬂ t2_hive
t1_mpp




GBase UP #Z/>IRE : BLOB on Hadoop ( #3EELER )

Client : Big file
(Stréaming Read)
LLgLt 1

Create table email (uid int, send dt date, content blob
uri) engine= ‘GBase8a’ Client - Small file
(Write)
=]

// Writing BLOB data as stream

FileInputStream inStream = new FilelnputStream(:-*); ( ] )
stm. setBinaryStream(3, inStream) Mega SQL Engine

stm. executeUpdate () ;

BYOB Management !
// Reading BLOB data as stream
FileOutputStream outputStream = new
FileOutputStream(-+*) ;

INa
=4
L

Cache Layer =

while(...) ! \ J
InputStream returnStream= rs. getBinaryStream(3) ; p N \ .
returnStream. read (userBuffer) ; Storage\lLayer
outputStream. write (userBuffer) ; HBase HDFS

}

I, ¥ B TVPPEUEFEIFEC EUERIFERESD. L )

2. EEEMWFERIEAFENTER , REREHIIEE
LI EE.

33



GBase UP #Zi)IhRE -

— BIERGER | =E M /IGBase8tE|GBase 8a MPP

Create table t(...) engine= ‘Mirror8t8a’

— SiR{ERS L

Insert into t values(s+*):

- HFEEFsa3|gE

Select avg(:ss) from t group by -

B IERRImirror tab|e,&f)bE_|__EE|’J*va ~SFSE

B o trEVEEERE

: (N ) REAEOLTPS [EE3TH ( > 1005tpm )

« RBEUELAIFEIZEIOLAPS|EE
UPK&EIEENKEZEIOLAPS |2

34

QINSEE=Z\BT ( ¥HIE3Z=
WEEDE (#0EmRE )
Write (oMmi) Read (poQ1)
N OB E B W P PN
Mega SQL Engine
rA/ VA ( - —
GBase 8t GBase 8a MPP
(OLTP Processing) (OLAP Analysis)
L mmmn] Emmm
===
I %
1 _’/,‘ = ===
] ] 1 _Z\ /\ Z\

N N N ||

Data Exchange La yer
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GBase UPIHgE : #uESanAHIEE ( 55|

PXZFE , HuERE )

— BN XE , &, B, EoilFHEE=1ES 2

Create table t part (-, in date date) partition by range(in date)

(partition p hive values less than (date sub(current date(), interval 1 month)) engine= ‘Hive’ ,
partition p 8a values less than (date sub(current date(), interval 1 week)) engine= ‘GBase8a’ ,
partition p 8t values less than MAXVALUE engine= ‘GBase8t’ ):

- SERTEURE
Insert into t part values(:-, ‘2016-05-13" );
Update t part set -+ where in date = ‘2016-05-
137 ;
-— IEHREERE ST
Select count (0) over (partition by <-+), =+ from
t part where -+ and in date \ ) . _ N _

between 2016-05-01" and ‘2016-05-13" N 2016-05-13 2016-05-20 2016-06-13

— BEEIESH
Select count(a) , - from t part ke » -

where - and in date <= ‘2016-05-13" group by ---

GBase 8t GBase 8a MPP Hadoop

35



GBase UP #Zi)IhRE -

PBFMHDSWE (£4

Create table tl 8a(cust key bigint, order stat int,
total price decimal (18,2) , order dt date)
distributed by ( ‘cust key’ ) engine= ‘GBase8a’ :

—— FHIPEIHDFS
Select <+ from tl 8a into outfile
format = binary | csv | hbase | --;

‘hdp://+’

— MIHDFSHRE

Load data infile ‘hdp://-+’ 1into table tl 8a;

36

Mega SQL Engine

/\.

s

~

s

GBase 8a MPP Hadoop
HH 0 010010
| 001011
011101
FE J
HEHZE -
e § S S S v § S
Data Exchange Layer




GBase UP #/0>IhgE : EE5|Z2ZUDH B ( 8dEo )

Create table tl oltp(website varchar (200), clickcount
number (10) *=*) engine= ‘GBase8t’

Create table t2 hive(key bigint, url varchar(1000), weichat

varchar (5000), +-*) engine= ‘Hive’

Insert into t2 hive ---

— RIEAFPBEEN R
Create function extractwebsite returns string soname
‘hive common. so’

- SQLFRE B E N BREN
Insert into tl oltp(website , clickcount) select
extractwebsite (url), count(*) from t2 hive;

37

Client : Call UDF

Mega SQL Engine

UDF Common Shell

UDF Management

N

/ Hadoop \

&

Hive

Native

Function Java UDF

Java

Spark

Function

Scala
Function




GBase UP #/0)IhgE : HIg8=IEE (RS )

— =
@U@1E;—-:Fl= _ J 4 Expert: Extend
Call User : Call Stored Procedure model
" als’ , 7 t setting’ );

create model ( ‘moive rec’

— IR R AR EY

Call train model ( ‘moive rec’ ,’ t train’ ); .
Y ol il Mega SQL Engine
Call evalpateimodel( ‘moive rec’ , ‘t test’ );
— HEFNIEER Adapter Interface Spark UDF
Call J \
predict( ‘moive rec’ ,’ t predict’ ,’ t result’ ); / \
Sele(jtgé;: fljom t result; p < - N
— fipRIEE
Call drop model ( ‘moive rec’ ); Spark
GBase 8a MPP X
REEE FERIR GBase8t %
. ‘ . BNT5E (ALS) HE= Oracle JDBC | Scala ML Lib
- HOER : xR, BSOS | ER-ssAsRER(TF-IDF) HEIREN Hive <:
SR (SVM) S |
° i O ;
NSV} . -5 - K
- Eroy s | S8 = U {
yaWak)in: ( PCA) SEREY —_ s/, —_ r= 0
2 RESHE (SVD) HiEpes SR ERE S

38



GBase UP #Zz/()hgE : #28=IAmiE ( BuEDTT)

User: Call Stored Procedure

DBA: Maintain

Stored Procedure \ Stored Procedure
Create_Model Show_Models Drop_Model Train_Model Evaluate_Model Predict
Table Table
GBase 8a MPP Spark UDF GBase 8a MPP
GBase 8t GBase 8t
Oracle ML Frame Oracle
Hive Input Operation Output Hive
File File
. WO . WD
ML Algorithm
Algorithm Family

. . NaiveBayes K-means
NaiveBayes.Train

...... DecisionTree - Expert: Extend
Algorithm
NaiveBayes.Evaluate

NaiveBayes.Predict

39



GBase UP #/()IhgE : RIESHIEEE (#UEDTT)

____________________________________________

1
' GBase UP
|
RinsaL . Mega SQL Engine
UP Client
- {Adapter Interface]
] \
UP_R / \
R Language [ R to SQL ]— GBase 8a MPP
8a 8a

____________________________________________



A

GBase UPK FEZEI1 - 5B

Op
dx

e

r
~~
Xk
&

BEAFD )

— BIEREERIINI ve3R (SRR M/IGBase 8tE|
GBase 8a MPP )

Create table t mirror (-:*) "
engine= ‘Mirror8t8a’ ; SRR
Create table t hive(:s*) engine= ‘Hive’ ; A
ZR

— BEEME "

GBase UP#— e
Insert into t mirror values(:*): AR S

. . s . t tionl 1

— NEF lumefR TV EHER i ve ransaction= 1 GBase 8t GBase 8a MPP s < streaml ]
bin/flume.)—ng agent. . transaction2 ‘ < stream? |
—conf-file conf/hivesink. conf EENE ?g%a_&_r lHive on Spark
—name agentl -- transaction3 | | < stream3 |
BT f f
Select avg(+s+) from t_mirror,t_hive where -- - .
group by - RDBM SEEHHEY HEUE

41



GBase UPhy

=2 - OLTP , OLAP;

-— G520

Create table t 8t(tag varchar(10))

engine= GBase8t’ ;

Create table t 8a(sender varchar (100),
receiver varchar(100), send dt datetime)
engine= GBase8a’ ;

Create table t ft(title text, content text
url) engine= GBaseFt’ ;

— CIEFRZ—E
Create unified view v email with table
(t 8t, t 8a, t ft);

—— BT
Update v email set tag = ' checked’
where send dt < ’2016-03-01 ;

— G—ES

Select count (%), sender, receiver
from v _email

where tag = ’checked’ and

contains (content, ’FEFIEBRA’)
group by sender, receiver;

(v_email)

Receiver | Send dt

WIyltilZ6) P} Sender | Receiver| Send_dt

GBase8a(n 1T EEIE)

t 8a

o e es—— cs——  es—)

L
Uizl Title | Content ||

GBase2 Y (Ie&taizm) ||

4 L _ _ il



GBase UPhy

221 -

FETITTE (EUER

L -

. PANT

Create table t h (+**) engine= ‘Hive

Create table t 8a (++*) engine= ‘GBase8a’ :

- BIUPRYHEELLIE
— =ETLEGENE

Load data infile
"HDP://+++> into table t h fields

terminated by ‘-

— DRSS

Insert into t 8a select mc(:++) from
t_h oo

- Alimdks3
— FREAFPEHITERER

Select +++ from t 8a where ---

=ETL
(EEUE )
GBase UP
Hadoop
HDFS MapReduce

S NTEL
B MC& EREE
&0 iEALTE

FRFPAEN
USRS

GBase 8a MPP

S2RKEX

S



GBase UPhyAEZEH14 -

XHECEBHHE (ZUERE )

- FaiiT

create table MCC VOICE USAGE---engine=Hive
create table MCC SMS USAGE---engine=Hive
create table MCC DATA USAGE---engine=Hive

create table <:ee-:

- B UPRYILELIE

—ETLEIBNET
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