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@ GREENPLUM

DATABASE'
Greenplum 7341 2B ZE 171 4)
Greenplum 23T PostgreSQL FrsEHL I R FRAT AL EL(MPP) IR EdE - &, HA RIFrIstEe
ME&MH R, WEHFITAM FHTEEG. T THENIHTIRAIIRE, %S SQL taiE. A
KRR ORCA Ak 28, EAMRA. ERkl PB HEIEAEAE . AFRAISEH M hE /7, RN S Hr
OLTP V45 IR A 1%k .

4 )

N IR [ ﬁ%*ffff“ ] [ MADIib } [ GPText ] [ GPCC ] [Glg‘zesﬂzg'lusm] [ e ]

B EZ ERELT & BRS5HRER

(Online Expansion) (Resource Queue/Group)

THE [ MPP 224 ] [ FATERIIT ] [ ST ] [*’ﬁfﬂ%ﬁﬁﬁf?ﬁ]

(InterConnect)

. /

mwareo Confidential | ©2021 VMware, Inc.




GREENPLUM
DATABASE’

Greenplum SEFEALAEIA

Coordinator/Segment, Primary/Mirror
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W08 P B AL R

Coordinator Host

-

Segment 2

/

(mirror)

Segment Host 0

vmware

Segment 2
(primary)

Segment Host 1
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AT 2 A7
HCRAF 5 A1 1 L 531 B0 P AR D 35— A

E DR R R 2 A s,
AT SE 136, I 45 Aok ] BLAR R ) 4

Greenplum AXAXSEIN 1 JE A 73 A X A7
K. 2R X VLS.

~ﬁﬁﬁﬁ%ﬁ?$4ﬁﬁﬁ@%ﬁﬁ%,%
ARG HIYERE
4%%&%@%@%%%Vmoumo&%ﬁﬁﬁ#ﬁﬁ@,r

B T R R R R

Segment Data

s
( Partition)

Partition

X Partition 2
( Partition)

Segment 0

Segment Data

s
( Partition)

s
( Partition)

vmware
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W4 4543 #i (Hash Distribution)
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F /345 (Replicated Distribution)
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A
W& A 53 AT A2 43 A T 2 B o i B 404 7 e ARIE 7 B e Wit S e, R e

MG 7 25 LR B A Segment Fo 7E Greenplum 6 H1, ERUCKEH — 24 #a A (Jump Consistent
Hash) 7 i Tl .

2N AN S,/ B R A AT BT . — SRR A I PRUE 1 AE BB 1R R
F1, tuple BAREERF T RF, BATBEFT AP, Ainseil i MEE% .

g U ae—

> Segment 0 | Al A4
& R2 R5
, R3 R6
All Data Hash function —>  Segment 1
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SEAL AT 5 B W oA
S8 AL 23 A T K FH BEATL I T X B g 2RI f o {AE — KRS A A g, BUE 2 A7
TEB B IR bt o s URE I 0 A B, BRI SR FH BEAL 20 A1 1 5 3K

S A W RN B IR AL 5 BT A e B P UL, BakFATIAT 100 s, AR 2k
Bl RAF 100 1o AR a4 i AT AN W vk, e A s strt- R, AT a8 S0 2 s 7R SR R Y
ANFAT RS B

> Segment O > Segment O All

M
All Data Random() % numsegs —>  Segment 1 All Data —>  Segment 1 All
-
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NIX R
b 1 SRR AEAFIE segment 15 i _EIKSF AT BAAN, 3 SCREAE BN s % BEAS [R] AR b AT 99
X, RN E E—EE ERORER S E R B L, HXFFZ 907X
Greenplum H Rl S R X HVEH

53 X R IS 20 B i A i R B B Ve DN AT o X . B DU SQL KA —ME R X1
srIX 3, ¥ 2021-01-01 | 2022-01-01 X —4E I HHE 7 il 366 PMr[X:

CREATE TABLE sales (id int, created date, amount int) DISTRIBUTED BY (id)

PARTITION BY RANGE(created)

(START (date '2021-01-01') INCLUSIVE

END (date '2022-01-01') EXCLUSIVE

EVERY (INTERVAL '1 day'));

HIFRIP X ISP B SR, KR BIARK 2 X . Babls SQL R R IE VR S — 470 X3,

HH 3INGX: — N X AR 8, — D0 XA L 8. ST e EE NULL, TEAERETEERA
/X others H1:

CREATE TABLE rank (id int, rank int, gender char(1)) DISTRIBUTED BY (id)
PARTITION BY LIST(gender)

(PARTITION girls VALUES ('F'),
PARTITION boys VALUES ('M'),
DEFAULT PARTITION others);
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% A1

Greenplum CRFZ A7, RIFRGKA R, 0T DU HE U5 i) 452 X AN [5] 1 458 A A [B] ) 174l 7 A7
ANFIEI A X o B AnAR IS o8 THFR B e W 2 A7 i 22 AN Hu A B3 A& DA AR R 1 7 A7 A 7
HDFS {3 & S3 1. Greenplum 24t LT 7E4E 77 2

iR (Heap Table): ZRiAFEAE 0, A2 PostgreSQL MIERINAFAE T 0. S RFm R0 3 5
I B, E% AT OLTP .

Append-Optimized %&: LLENATT NG ANEHE, AEWRSKSAVERE, &% H T8
FEh S SeE, ANE SRR R I ERERAE

Append-Optimized, Column Oriented %: B AOCO 3£, ff Append-Optimized ffjFEmt
IRBN AT G, AT AT AN [F ) R 48 BE AT Ik 4, MRS EWAEE KRR

AN AR B AAE RS ES, Greenplum (VSR uETE, RZMANEEIEIR, #la0
S3. HDFS. XX, Gemfire, LLAkZFMEdaHENEL Text. CSV. Avro. Parquet %%,
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% SAF

The Table Data

4 N N N\ [ N N\ [ ™\ ~ ™\
118 10 A 8 B 7 H 6 B —Eq]
1
1
1
\_ J J J L /L J J \_ J
L - J L + J L -+ J
177%6% L reAiE INERTESE

n_ERR, AT RAARIE B g 1) S DLR A S X A e EORIE S A R A7 7 50, JF HAEIZ AR A
IR A — 5k R
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@ GREENPLUM
DATABASE'
AR E R s

LIRATIENE SRR, Coordinator MR I8 7 A7 4 DL K 43 A SR B 40 A RIS R 5 i o
DAL, U BT AR R FE 5E EE R %X S Coordinator T3 s IR B 45 % P FH s

o M@ A N, HFEENW Segment o XFF JOIN, AT & 5k 3K 1) 7 A7 B8 UL A 7y
ERBHRIC AR, WERA filter, A0 RS o A5 AT B AN 0 A SRS AN R, Wt 75 B X A
M7E segment b AT 26483 € HEAT T K] F2 50

CREATE TABLE t (t1int, t2 int) DISTRIBUTED BY (t1);

Coordinator
CREATE TABLE s (s1int, s2 int) DISTRIBUTED RANDOMLY;

Gather - . ~ - . N
s2 52
/ - J

SELECT * FROM t SELECT * FROM t JOIN s on t.t1 = s.s1;
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Motion
FH 20 2 AR 4 Pl 0 AT SRS - SO AR SR SN L, IR A T B RS, S IR e

ESNTT RS, X RERTGE A ETE Coordinator fll Segment 2 [f], [ AE kK 47E Segment
1 Segment 5 A 2 18],

[Kt, Greenplum 5| N7 Motion B, RSZHEIEAEA RN SR KL, NHTEHET (41 Hash
Join. Sort) &yl MPP 288y, (#1548 K 25 A IO EER L HUTIE 2 7E Bl BT,

CREATE TABLE t (t1int, t2 int) DISTRIBUTED BY (t1);
CREATE TABLE s (s1 int, s2 int) DISTRIBUTED RANDOMLY;

4 EX xs ) ." xt xs 1
1
REDISTRIBUTE  JON 2N %2 | caTHER
1 3 9 36 > ; 1 4
! 1
2 4 4 17 : | \ t2 s2
- 13| 1 a4
o %s 4 10| a4 u
© 1 | <2 s2 12 15 12 9
17
4 | 10 1 4 3 4 ‘ 17
REDISTRIBUTE ! JOIN GATHER
2 | 15 12 9 12 | 15 12 9 12 | 15 e
- N

SELECT * FROM t JOIN s on t.t1 = s.sT;
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Gather Motion
Redistribute Motion

Broadcast Motion

Experiment Environment
create table t (t1int, t2 int) distributed by (t1);

create table s (s1int, s2 int) distributed randomly;
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Gather Motion

Gather Motion H T4 Segments Fr KIERI T EEHE, A — w44 REdE, Coordinator

T T B IS K HE AT 25 I TRV EE, 4% Segments 5T K 196 FF Tuples 4T
Merge #1E.

postgres=# explain (costs off) select * from t order by t1;
QUERY PLAN Gather Motion 3:1

Gather Motion 3:1 (slicel; segments: 3) T merge
Merge Key: tl
-> Sort Sort
Sort Key: t1

-> Seq Scanon't T

Optimizer: Postgres query optimizer
(6 rows)

Seq Scan on t
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Redistribute Motion

Redistribute Motion FE R I 3 — el 2 N BOS BIE TS A o0 A, H BUPE T 58 s Wi

ZJOIN). K& (Agg) F#AE.

postgres=# explain (costs off) select * from t join s on t.t1 = s.51:

QUERY PLAN [ Gather Motion 3:1 ]
Gather Motion 3:1 (slice2; segments: 3) ‘
-> Hash Join .
Hash Cond: (s.s1 = t.11) resh Jon ]

-> Redistribute Motion 3:3 (slicel; segments: 3)
Hash Key: s.s1

Hash
-> Seq Scanons [ (Build HashTable) ]
-> Hash /

A
-> Seqg Scanon't H

Optimizer: Postgres query optimizer [ Seq Scan on t ] [ Seq Scan on s ]
(9 rows)

Redistribute Motion 3:3

VIMWare e |
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Broadcast Motion

T 1) Segments ¥ B 55 KiZzs HA A Segments, IXHEE—1~ Segment SEfIEH R ) —
Uy seBEFE DL,

postgres=# explain (costs off) select * from t where t1 not in
(select s1 from s);

QUERY PLAN [ Gather Motion 3:1 ]
Gather Motion 3:1 (slice2; segments: 3)
-> Hash Left Anti Semi (Not-In) Join [
Hash Cond: (t.t1 = s.s1)

-> Seq Scanont /
-> Hash
-> Broadcast Motion 3:3 (slicel; segments: 3) [ Seq Scan on t ]
-> Seq Scanons

Optimizer: Postgres query optimizer
(8 rows)

A

Hash Left Anti
Semi Join

Broadcast Motion 3:3

[ Seq Scan on s J
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Multi-Stage Aggregate

create table sales (order_id int, brand int, quantity int) distributed by(order_id);

select brand, avg(quantity) from sales group by brand;

—Br B R
postgres=# explain (costs off) select brand, avg(quantity) from sales group by brand;
QUERY PLAN
Gather Motion 3:1 (slice2; segments: 3)
-> GroupAggregate

redistribute

|
!
by Sort && Aggregate
i
|

Group Key: brand S : R J

__________________________________________________________

-> Sort
Sort Key: brand
-> Redistribute Motion 3:3 (slicel; segments: 3)

Sort && Aggregate

Hash Key: brand L PSS : { i i

-> Seq Scan on sales
FATHTZES I B AT oA, T & b
Ao HACRE N TR SR, Wi O™ TSR
VIMWArE  crienial | 0202 viware, inc.
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Multi-Stage Aggregate

postgres=# explain (costs off) select brand, avg(quantity) from sales group by brand;
QUERY PLAN
Gather Motion 3:1 (slice2; segments: 3)
-> HashAggregate (T s s ~ Ty .
Group Key: sales.brand ! ( redistribute ; !
-> Redistribute Motion 3:3 i ) ) comeine N Sather

i
i
i
i\ \ ! i J
Hash Key: sales.brand T T T T T T T T T T T T e e e - T - Coordinator
-> HashAggregate ,_' _________________________ W _____ ' _________________________ ‘ _. :,_._._._._._._._._._._._._.:.\:

Group Key: sales.brand combine gather
-> Seq Scan on sales

redistribute

brand: [sum, n]

BRI, A R BRSNS R MAE AT A

HFEEFAIPLH combine() 7%
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QD/QE/K M /Gang
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QD && QE

Greenplum, B# % PostgreSQL &R, AL IEMLT MySQL KLY,

T HFE postmaster A& EEANEHE FE S 1) a3 R, 751 3 s ARG A B0E ZE S . 24 %% 7 i Al
Coordinator @ &I, postmaster <> fork H— AT HEFE R NIZIE R LIRS .

Coordinator 71 & 4 5T A B P & Wi R i3 FERR N QD (Query Dispatcher) i #2. 24 QD i
FEW B F 1 SQL I, st HiF s, EERMA, H 0 &R TR R iE4 Segment
T AEBHTHAT, IR g BRI B4 b

Segment 5 £ _E A STHAT QD 70 AR EHAT S I FEFR N QE (Query Executor) %, 1% IH
W QD ARIITERIN, XRE— 1 iR LA dETHAT

oordinator
mwa reD Confidential | ©2021VMware, Inc
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QD && QE

Master Segment

(QE)

Query Dispatcher
@) [T - ————— -
A

[

postmaster

Query Executor
(QE)

. 6)
interconnect g3
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Kol R Y

KRR, BE AR, TR Mo T2 5 Y S s, AR B R B, — R e TiA]

THHAT TR BHE LR R 2 Tuple-At-A-Time, HIERM T EFEL— o347 40 FE
Greenplum. PostgreSQL. MySQL DL} Oracle & T3 72 35K P fu fsi Al
P RN ARSI 7 AR BT RO — 25 e 1T GetNext BB EL, BRI A Z R EE = T

2 AR B — 4o 2HEE EOF ) NULL 484t . 2T A AW GetNext EREM T ETT A3k
s, BRI HRRTEE,

postgres=# explain select * from t order by t1 limit 1; [ . - ]
QUERY PLAN
4. Tuple 1. GetNext
Limit (cost=42.10..42.10 rows=1 width=8) Y
-> Sort (cost=42.10..47.45 rows=2140 width=8) [ Sort ]
Sort Key: t1 A
-> Seq Scan ont (cost=0.00..31.40 rows=2140 width=8) 3. Tuple 2. GetNext
(4 rows) [ Y ]
Seqg Scan
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Slice && Gang
Slice: N THREEHPATIATEMNNZE, Greenplum 88— 58 B 1K) 0 A NPT TR0 E e 2 A
Slice, &/ Slice M E &R —45. X4 Slice 5N Motion, i %] — Motion NI —

JI¥ Motion V)R IE T FIEENCT - [FIRF, 44> Slice #H— QE 23 ATACHE . 185 ki,
Slice ¥R~ Motion MR =N 1.

Gang: fEA[F Segment L#AT[H— Slice BT QEs ##£#8 N Gang, Gang A k3R~ —24
HEFE
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Slice && Gang

Gather Receiver

QE: Slice 2 QE: Slice 2
Gather Motion 3:1 I Motion Sender Motion Sender
A !
Hash Join Gang 2 i
I
[ (Build Flllzssr;lTable) ] Redistribute Motion 3:3
A !
t.11 s.s1 /,/
Seq Scanon't T rrTr ——— .'_'.'_.'_','_.'_'.’_.'_'.'_,'_'.'_.'_'.'_.'_'v;'\' )
i QE: Slice 1 |
Motion Sender i
!
I
Gang 1 :
! i
B .’

Segment 1 Segment 2
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REERITCEH REELXS
WEIERFTN “gp_assistant” MEFM “GreenplumrhtX”
MAERITIE BARTFE. Til#Hia, EHms




Thank You
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