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GPDB: N REEAAAE. THE. 2t

triE SQL #dE . ANST SQL 2008 #ni#fE, OLAP, JDBC/ODBC
SCHFACID, 73 An I\ FH 55

A INEIE MR, KR R AT A
ANV R EARE: PR 7 1000+ 23R
BT, B 105 1A BRI R N

THREIEE (greenplum. org) , REAET RS
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-5 B

GP Command Center
GP Workload Manager

E P YT H A TR ODBC, JDBC, OLEDB, etc. BI TH, ETL TA
XA, BIEZESE

EIEE I BETMESI . (THRIAE) FRAESQLITRE, SQL 2003 OLAPYH @
1T SRR B I 2, ZMESE, TESXR X #F MapReduce

R ARGHIET A =5l B, ALE, GiST) VP REEES
e (Python,R, Java, Perl, C/C++)

—_-— s - . . - I e s e e e e e e e e e e e e e s .

EZ 0yl FELRRGY R EFEHE

ToFEE R FAT AL FATHIER 51 %
St E RN AR TR KBRS B
ZEEMERS MPP Scatter/Gather JiAbH

Pivotal
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MPP CRFIIREFFAT AL D ToIL =24k R 2844

o FWRMMIET A, E AT AL
o — AR AT LIRCE 215 L (Segment
Instances)

o T RISEHIIHAT A A (SQL)
o IR A HOMCPU. WiELAN ‘ ; —
M A% (Share nothing) 1
Ei# Interconnect Ab F Fr 4k
¥4 (Pipelining)

[

\aa/\@)\a)“.\a/
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B AT AT HCHIIR S,

T EEL SR SRS AN A2 229 5 A1 B8 3] 25 B0l 7

- 1iE an
\ Q’A_..._.Jdkh__x_,-‘ar
w
Order G "’;{m F -l!i'
* ) g - ’-ﬁ .
3 T iy
S S 3
431 Oct202005 (12 , i
S —
64 | Oct 20 2005 T

45| Oct 20 2005 A B ”"‘
46 | Oct 20 2005 - 3h0
77| Oct 20 2005 =
48 Oct20 2005
50 | Oct 20 2005
56 | Oct 20 2005
63 | Oct 20 2005
441 Oct20 2005
53 | Oct 20 2005
55| Oct20 2005
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SELECT COUNT (*)
FROM orders

WHERE order date >= ‘'Oct 20 2007’
AND order date < 'Oct 27 2007’

/

Segment 1A

Segment 1B

Segment1C

Segment 1D

Segment 2A

Segment 2B

Segment2C

Segment 2D

Segment 3A

Segment3B

Segment 3C

Segment 3D

orders FREHEIYZ) 3 A5 T 241 A
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Segment 1A

Segment 1B

Segment1C

Segment 1D

Segment2A

Segment 2B

Segment2C

Segment 2D

Segment 3A

Segment 3B

Segment 3C

Segment 3D

N FIH orders AKX
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s

Segment 1A
——'I_j"lﬁ‘1 ﬁ

S t 1B

ﬂ;

Seament 1D

Seament 2A
_—'I_j'-‘){_f(z _

Seiment 2B

Seiment 2C

Seagment 2D

t 3A
REDKE

S t 3B

t3

Ei

W/

—_—
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« MZDistribution: ¥IEH
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[T

=TT BT

| L A I
| T SLICE 3 | : SLICE 3 T |

SEGMENT 2 SEGMENT 1

SELECT cust oner,
anount

FROM sal es
JO N cust oner

USI NG (cust i d) e
VWHERE dat e=2008;

SLICE 2 SLICE 1

Redistribute
Motion
Table Scan Table Scan

SLICE 1 SLICE 2

Pivotal
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___________________________ \
QD process |
slice 3 |
|
______ A___________ A _|__
7
a ' a '
—————— —_————— 4 — - — — — — 4 bbbl i
|
QE process QE process |
slice 2 slice 2 |
______ é____~_-~~...-::;_!____é________/
_______;._:__,;"‘;__."L-h__:.___% ______ L — <
s P— |
QE process QE process |
slice 1 slice 1 |
____________ S S
- 7 - 7

segment
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S 5 f
2 AT FLP 2 SRRt bk 2

#'SALES’
( N ([ N\ [ )
11H 10H 9H 8H TH 61 5H —AERT || AR
] I ]
\ J J J
T ' Y j \ Y J
g Stz shmk
Vi ] 4 U A o B EIE A RS TR
R ACE R RBI ¢ AT A b JEig s A
o A0 FENHEATAAL o ARSI UAERAAR RS gzip (1= %%%gﬁﬁﬁﬁﬁﬁ

9), quicklz, delta, RLE
e Text, CSV, Binary,

Avro, Parquet #&z(
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RS AT ELI I %

¢ EREHR BRI S s P
—  F RN N, -
— 10+ TB//Iif/Rack A AL AR \\?) [\3’
— YRR = —
¢ /]'Eiﬁjf)'. Interconnect : u
— IEJE LA H = 1= 1= 1= 1=
— AN A A o P | B | BRI | B
— AFREBAN R AL = — A A f:,:;;:’/‘v;’
« FAN/FH B e e —
- &S g ETL <= m w’l?mdm

— fF£&= ETL =4
— Hadoop KATHR
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% P

T AR P E R,
AEFRTE SR, FRATIAE

WAL B840 AT 185 —
N [
WL T

o3 A S\ 55 RGR
AT 4 S
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At s

AT RIFEE 1

. T fiSegment PO
KEBREATA A e [ wm | {al AT E i)
ATk
T AT E S RGE
AT 4% %
Interconnect

Segment FHL

Segment SE4

Segment FH1

Segment SE4

Segment FH1

Segment SE4
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A Segment S P] Segment L/

#4 | Segment SEZA A5 Segment S
p il AT 7% Nl AT 5
it ARGk b RGgK

A5 = 55 A H 5
| AHAF it A A i

A Segment SEf
%4 Segment SEfF
A AT 2
it AGR
A = 5%

A A7 fik




1 & A%

F A
43 Hie A 2 Ay i) 75
. U, 7 A Segment /] N
MSegments [ oass || e If| IFREERS
ply
[ AT | il
-
_— ks S
\ Interconnect

L

Segment FHL

Segment SEH

Segment AL

Segment SZf

Segment FEHL

Segment SZf

A

A Segment SLA #A] Segment S A Segment SZ4
Z4 | Segment SZf4 £ Segment SEf] £ Segment SEf]
S AT PN AT & A AT A
}=| Fak | g }=| 74k | g }=| 74k |
|| A % |
|

| A | N |

A A7 i
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18



AT A%

> 13 1L 79 K Segment %@Eﬁiﬁﬁiﬁ]ﬁ%%
B R T2 it 5 PR TR, IREE

/\ A A)
"Segments T | Py Il FFREEEREGE
RNAT

A A7 fik

Interconnect

Segment FHL Segment FHL

Segment FEHL

Segment SZ4 Segment S

Segment =L

Segment SEf

T

Segment SEA

T

Segment SE4

B sconcnt 91

Segment SE4 Segment SE4

g B i I; . T I; T
i - zgk ||IN[ B I | Rk
| $ﬁ| e T | F"I At F % | r_'I FRIEZS |

| A 3 17 4

| A i 17 ik |
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Interconnect

s Vs LT A F 5 fiSegment B AL P A ) 7 B
ﬁﬁﬁlﬁ]lfﬁ']?ﬁ%‘ e tAr 52 Hﬁ%ﬁﬁ/ﬁ’ q&%

AN
I~Segments e | RGE | S SLACIEA e
Mply

A A7 fik

Segment FHL Segment FHL

Segment SEf Segment SLf4
Segment SEf Segment SEA

Segment FEHL
Segment =L
egment SEf
Segmer|t SZ4

—
I A% I | I At 5% I I At 5% I

| I 7 HA7 1 | | A HA7 1 |

Segmer|t SE4 : Segmer|t 4

| A Hh A7
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RGR

, et i 7 K Segment
=4 N AN N
@‘ﬁ E”ij%’?@iﬁ}ﬁ A i M RRAT A
R . p
PATHR WA
AR HAT il
Interconnect

Segment FEHL Segment FHL Segment FHL
Segment S Segment SZ45 Segment SZ45

AT Segment Sl A Segment 3L A Segment L

P Segment SE Segment SEf7 Segment SZ

F!! YT
I

| ASHAT fik |
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A
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A F T 2 A F BT
| 0 im0 |
[  #msz | [ #wwz |

| 5 b 17 i | | A Hb 77 i |
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I e
AT
F 7 i Segment q t >
T [ e R

%% T I s i [ snaws | —— | b G
Segment [ HFEAEH T sz || #zE | E[ﬁ%@éfz

[m R AR
A AT i
Interconnect
Segment FHL Segment £ Segment EHL

Segment SZf
A Segment SZ4
Y Segment SEf]

Segment SZf
A Segment SZ4
Y Segment SEf]

Segment SZ4
A Segment SZ4
AY Eial Segment SE
AT A AT AT 2R
| ARG I A | ARG I A | RG%K I
T T L ey
I A HAT il I I At A7 I I A AT i I
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0. The system at rest.

l Shored Memory ]

postmaster

Pivotal
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1. Client connects via the entry postmaster.

Shared Memary

[
iJ
@)
2
(a8

Use Only
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2. Entry postmaster forks a new backend -~ the QD.

V' a

Pivotal
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3. QD connects to segments via the segment postmasters.

[
iJ
@)
2
(a8

1!
|
|
|
|
|
|

=

e ——
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4. Segment postmasters fork Initial gang of QEs.

V' a
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3. Client submits a query to the QD.

[
iJ
@)
2
(a8
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6. QD plans query and submits plans to QEs.
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7. QD and QEs setup interconnect routes according to plan.

C

Pivotal
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8. QD and QEs execute their slices sending tuples up the slice tree.

V' a

ap
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9. QEs return status to QD.

[
iJ
@)
2
(a8
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10. QD returns result set and status to the client,

V' a

pd

——————— -

= !
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Note that additional gangs of QEs are added as required by plans.

]

it

-
'[

’ ’
' »
» P

—— s "

——

[
iJ
@)
2
(a8
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Greenplum 5.0 201799H & K40 !

PostgreSQL Core Features

Python 2.7

V' a

opdbrestore Support for CASTs

Enhanced Session State Monitoring

Python Data Science Module Package

R Data Science Library Package

COPY Command ON SEGMENT Clause
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PostgreSQL & Jf

j:'llal'>z&4uao,94.
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Resouwrce Group rg_big CPU Usage

143130 14:32:00 14:32:30 1433200 143330 14:34:00 14:35:00 14:36:00

TSP USage rrman

Resource Group rg small CPU Usage

0%
14:31:20 14:22:00 : 143300

w FR_CPU_USage. rmean

Pivotal
Pivotal Confidential-Internal Use Only



Segment N
-~

Greenplum Segment Host Mamory »
-~

Sogrrmend & -’

Transaction Slot #1
Transaction Slot #2
rg_sample
Shared
-~ v g~ =
L L I e -
-
-
-
-
- Transaction Slot #8
CREATE MESOURCE GROUP rgg._sample
WITH { CONCUNNMENCY -« 8,
CPU_LIMIT = 30,
MEMORY_LIMIT = GO,
MEMORY _SHARED _ QUOTA - 50 )

Pivotal Confidential-Internal

Use Only
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w0 K ZAFH4T copy

5} gpbackup/gprestore

AHHipg classik
M58 % I INACCESS  SHARE4H

Ll

FAT copy
COPY <table> TO <file> ON SEGMENT
COPY <table> FROM <file> ON SEGMENT

Pivotal
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e EEN g d FE: TensorFlow

(state float[], a float) create function trirain(x_data

returns floatll :gtdrnsrwmcrch =
tensorf low Lt

'v'.lp("“VY(a) nunpy np

return state
$$ language plpythonu; tf.Variable(tf.random _uniform([1],

WVariable{tf,zeros{{1])})

(float)

sfunc=sfunc_train,

loss = tf,reduce mean(tf.squarely - y_data))
stype=floatl], optimizer = tf.train.GradientDescentOptimizer
|

initcond="{}’ train = optimizer.minimize(loss

init = tf.initialize_all variables{)
Sess tf.5ession()
sess. run{init)
step inge(281):
sess, run{train)
np.append{sess, run(w) [8], sess.run{b)[®])
$S language plpythonu;

Pivotal
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E

E NAFAE IS FE: PL/Container

1. Query plan 12. Rasult Repeat p.12

GPDB Segment host

2. Parse container
name from function

s &

3. Road
configuration XML

4.
i
Container

V' a
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