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PostgreSQL

Custom Apps Machine Learning Deep Learning

+ Massively Parallel Process

TensorFlow Python. R,

JDBC, ODBC Apache MADIib Shdelhers Java, Perl, C

Apache Solr PostGIS

+ Extra features

GREENPLUM

+ And addons

Structured Data JSON, Apache AVRO, Apache Parquet & XML

Cloud
HDFS Object GempFire Spark
Storage

Other
RDBMSes

Local
Storage

Greenplum BE—MFiEIE
e

gresuwb|nw XE— LM E
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Query Dispatching

QD = Query Dispatcher
Fork

QE } QE = Query Executor
oo
E
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o TCP
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Gather motion

e Gather motion (N->1)
e Broadcast .
motion (N->N)
e Redistribute
motion (N->N)

Redistribute motion Broadcast motion

=S o
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Postgres Eiﬁi"‘iu : Greenplum Eiﬁl-ﬁ_iﬂ

postgres=# explain select * from foo; postgres=# explain select * from foo;
QUERY PLAN QUERY PLAN

Seq Scan on foo Gather Motion 3:1 (slicel; segments: 3)

-> Seq Scan on foo
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create table t1(a int, c int) distributed by (a);
create table t2(a int, c int) distributed by (a);

demo=# explain select * from t1, t2 where tl.c = t2.c;
QUERY PLAN

Gather Motion 3:1 (slice2; segments: 3)
-> Hash Join
Hash Cond: tl.c=t2.c
-> Seqg Scanontl
-> Hash
-> Broadcast Motion 3:3 (slicel; segments: 3)
-> Seq Scan on t2

mwa re® Confidential | ©2021 VMware, Inc.

12



GREENPLUM
DATABASE’

— P EERNES

QE segmentl
» \v/
QE segment2
mwa re® Confidential | ©2021 VMware, Inc. 13



© sy
— N EHRBIN

create table t1(a int, c int) distributed by (a);
create table t2(a int, c int) distributed by (a);

demo=# explain select * from t1, t2 where t1.c = t2.c;
QUERY PLAN

Gather Motion 3:1 (slice2; segments: 3)
-> Hash Join
Hash Cond: tl.c=t2.c
-> Seqg Scanontl
-> Hash
-> Broadcast Motion 3:3 (slicel; segments: 3)
-> Seq Scan on t2
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create table t1(a int, c int) distributed by (a);
create table t2(a int, c int) distributed by (a);

demo=# explain select * from t1, t2 where tl.a = t2.c;
QUERY PLAN
Gather Motion 3:1 (slice2; segments: 3)
-> Hash Join
Hash Cond: t2.c=1tl.a
-> Redistribute Motion 3:3 (slicel; segments: 3)
Hash Key: t2.c
-> Seq Scan on t2
-> Hash
-> Seq Scanon tl
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create table t1(a int, c int) distributed by (a);
create table t2(a int, c int) distributed by (a);

demo=# explain select * from t1, t2 where tl1.a = t2.a;
QUERY PLAN

Gather Motion 3:1 (slicel; segments: 3)
-> Hash Join

Hash Cond: tl.a =t2.a

-> Seq Scanon tl
-> Hash

-> Seq Scan on t2
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prepare

Phase 1

Phase 2
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distribSnapshotid Snap shot id
Xxmin XID < xmin are visible to me
Xmax XID >= xmax are invisible to me

count Lenth of xid array

inProgressXidArray Array of distributed transactions in progress
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Wal replication

Standby

WALReceiver
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Partitioning

CREATE TABLE partition_test

(
coll int,
col2 decimal,
col3 text

)

distributed by (coll) partition by list(col2) (
partition partl VALUES(1,2,3,4,5,6,7,8,9,10),
partition part2 VALUES(11,12,13,14,15,16,17,18,19,20),
partition part3 VALUES(21,22,23,24,25,26,27,28,29,30),
partition part4 VALUES(31,32,33,34,35,36,37,38,39,40),
default partition def

);
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Apache MADIib

GPText
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Greenplum Streaming Server
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Supervised Learning

Neural Networks

support Vector Machines (SVM)
Regression Models

. stered Variance

x-Proportional Hazards Regression
¢ Net Regularization
lized Linear Models

Logistic Regression
Marginal Effects
Multinomial Regression
Naive Bayes

Robust Variance
Tree Methods
Decision Tree
Random Forest
Conditional Random Field {CRF)

Unsupervised Learning

Association Rules (Apriori)

Clustering (k-Means)

Topic Modelling (Latent Dirichiet Allocation)

Sept 2017

Graph

All Pairs Shortest Path (APSP)
Breadth-First Search

Average Path Length
Closeness Centrality

Graph Diameter

In-Out Degree

PaneRank

RHEIERZZ I E
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Data Types and Transfarmations
Amray and Mat
Matrix Factorization

Low Rank

Singular Value Decomposition (SVD)
Norms and Distance Functions
Sparse Vectors
Princinal Camponent Analysis (PCA)

egorical Variables

tatistics
y Estimators
0 and Covariance

itistics
is Tests
inctions

vuer oeecion
Cross Validation
Prediction Metrics
Train-Test Split
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<5 MADIib + GPText

KMeans example:

SELECT * FROM
‘<tfidf table>’,
‘<tfidf _column’>,

‘<document_id’>,
.. MADLib Kmeans parameters ...

{# FHgptext.terms 5 Ellterms vector, {& Atfidf,
25 & MADLIib#FL Al LA 58 £ BImachine learning8l

11l
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BT T4E
- [SIGMOD paper] Greenplum: A Hybrid Database for Transactional and
Analytical Workloads

- PG 12 merge
- Partition logic (optimizer improvement)
- BRIN index on AO

- GP Auto Failover

- Auto Vacuum/Analyze

34
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e https://github. com/greenplum—db/gpdb

gpMgmt /
BEHTEBEHYSFE TGreenp lumpym<SITLE . %epinit, gpstart, gpstopZ
KA EXE. ENEERZHPythonZREH,

gpAux /
BEHE TGreenp lumfY AR A ETEBI ARk Fi. TES—LLFIRIR,

gpcontrib /
SPostgreSAL contrib /HRERIEEHIUN, ZBHFRBE Segpfdist, PXFilgpmapreduce
RV &, E12Greenp lumFFHHY,

doc /
7EPostgreSOLAH, FPFML TR . #EGreenplumh, FAFPFEME2RMLEIFRY, 1t
WM THEFMIINESE .
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gpdb—doc /
B 2DITA XMLIZETEYGreenp lumX s . BXRUAIEMERAXENER, 55%
gpdb—doc / README. md.

ci /
B & GPDBIF L & Ak R G BV & S5 -

src /backend/ cdb /

Greenp lumFERIFIRIEIR . a0, segmentZ [BIRNIRIS, iR A HITHITRI
, mirroring, DARNESZMREEEE. cdbREREHKIEE-EE2FEAERANITE
AR ZBMABEER, (BREcdbA]Z,

src /backend/ gpopt /

BB ENESEE, A TISGPORCAIL{LEE S5Greenp lum—iCEA . d&H#iesE R FC
++RIBHER, FHHE 3 T7EGPORCA{E FHIDXLAE N S5PostgreSAL A ZPFR R~ < [B)4%
TR FNE GRS S KL,
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src /backend/ gporca /

B GPORCAA (L AR IR EBFIMIA . X RAC +REH. BXESIEE R MATIGPORCA
BT ITMN, 155 HREADME. md,

src /backend/ fts /
FTSE7ECoordinator T M IEITHVIHTE, HEHAREILEIF T segment T S AYIR

>
V] AR )

src/backend/*
HAZAKE, TREXHRZABIZEMREINGIER, fliloptimizer EEG S EIf
it 2R, executor T EBEHITESFHELHE,
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add tests.

e Pull

val idate checks

and Cl

vmware

Github Account
Fork repository

Code change and

requests

Code review,

& GitHub, Inc. [US] | https://github.com/greenplur

Pullrequests Issues Marketplace Explore

greenplum-db / gpdb @ Unwatch~ = 385 * Star 2,636

Code Issues 160 " Pull requests 80 Projects 2 Wiki Insights

Filters ~ is:pr is:open Labels Milestones

80 Open v 4,702 Closed Author ~ Labels ~ Projects ~ Milestones ~ Reviews v Assignee ~

i1 Fix psql \dE command to display both foreign and external tables. X

opened 6 hours ago by hiinnaka

Remove FIXME comment; on second t
# pened 6 hou by hlinnaka

ghts, the query is fine. v

docs: gpperfmon does not support ALTER TABLE SET DISTRIBUTED v

#5595 opened 2 days ago by litzell « Approved

Fix error handling in "COPY <table> TO <file>". X

#5593 opened 2 days ago by hlinnaka

Don't emit extra ALTER FUNCTION OWNER TO commands after CREATE LANGUAGE. v

#5591 opened 3 days ago by hlinnaka

Allow to add motion to unique-ify the path in create_unique_path(). X

#5589 opened 3 days ago by paul

Clean up max, flags, and docs of 'track_activity_query_size' setting. X

#5588 opened 3 s ago by hlinnaka

Fix gpperfmon bug that ATExecSetDistributedBy statement produce wi
#5583 opened 3 days ago kbosszhang « Approved

Add check in parse analysis for the number of DISTIN
Remove unused behave tests v

#5578 opened 3 d o by chrishajas « Approved

Back-patch libpqg support for TLS versions beyond v1 v

shwinstar

ved

Confidential | ©2021 VMware, Inc.
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Pullrequests Issues Marketplace Explore

© Unwatch ~

Code @ Issues 160 Pull requests 80 Projects 2 iki Insights

Filters ~ istissue is:open Labels Milestones

@® 160 Open v 649 Closed Author ~ Labels ~ Projects ~ Milestones ~
D Fail to install ORCA with dependency on macOS

Sort ~ #5!

- FILTER clause in a non-STRICT window function produces incorrect results
1 d 4 days ago by hiinnaka

D Remuve hash index test sqls from mb test suite

y imshubhang

D AVG(int8) is inaccurate

qp_with_clause test fails if | temporarily change the random page cost from 100.0 to 4.0
d hy paul-g

[NEED] Docker il |mage with MADIib and all other nice stuff

473 opened 13

D Incorrect query results with join on distribution key column that is an array [E5E0

#5467 opened 1 by hlinnaka

D Error when inserting to table with a point[] column as distribution key

#5466 opened 13 days ago by hiinnaka

Subquery with column alias “zero® produces wrong result CEIag
16

0 by hiinnaka

D error in expand segment(host) [ClusterMgmt
days ago by jiangshuail

T help how to use valgrind with gpdb

i€, #M1T989. sql Flexplain analyzefR

+~ g~

2,636 YFork 812

[ Newissus |

Assignee~  Sort~

I3
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https://github.com/greenplum-db/gpdb/pull/10515

Enable autoanalyze in Greenplum #10515 Bt Openwith

I VIl JunfengYang merged 14 commits into greenplum-db:master from hidva:auto-analyze () on 31Aug 2020

L) Conversation 108 Commits 14 Checks 0 Files changed 22 +1,068 -35 ENEE

hidva commented on 24 Jul 2020 - edited by JunfengYang ~ Contributor (@ - Reviewers

JunfengYang
Currently, we have many users inserting data into Greenplum in a streaming way. Optimizers often generate bad execution plans due to “

outdated statistics because there is no auto-analyze. gp_autostats_mode does not work well in such streaming insertion scenarios. hlinnaka

"% baobao0206
According to our research, the main reason why Greenplum does not enable auto analyze is that the global statistics information is not o

visible on the master, so the master does not know when to issue an analyze/vacuum. This means that if we can make the statistics, 0 ashwinstar
especially PgStat_StatTabEntry::n_dead_tuples and PgStat_StatTabEntry::changes_since_analyze, on the master accurate, and let the

auto vacuum worker work in the GP_ROLE_DISPATCH mode, then the autovacuum worker on master will P —
|

e issue an analyze when changes_since_analyze > analyze base threshold + analyze scale factor * number of tuples No one—assign yourself

is true.
e issue a vacuum when TransactionIdPrecedes(classForm->relfrozenxid, xidForceLimit) or Labels
MultiXactIdPrecedes(classForm->relminmxid, multiForceLimit) is true. It means that we will vacuum the table every None yet
autovacuum_freeze_max_age-vacuum_freeze_min_age transaction. Considering that the XID allocation on the master and the
segment occurs at the same time(does it?), this should avoid the occurrence of xid wraparound warnings on the segment. Projects

e issue a vacuum when n_dead_tuples > vacuum base threshold + vacuum scale factor * number of tuples istrue.n None yet

Milestone

Current PR only focuses on enabling ANALYZE in autovacuum on Master. No milestone
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Groups

My groups
Home

My discussions
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e gpdb—dev

e gpdb—users
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¥ Favorites

Click on a group's star
icon to add it to your
favorites

¥ Recently viewed
Greenplum Devel
Greenplum Users
~ Recent searches

postmaster_alive...

Privacy - Terms of Service

Search for messages

B3 c©

Mark all as read Filters ~

« Greenplum Developers Shared publicly
60 of 871 topics (99+ unread) G+

-
e

Ekta 00O - 08/27 to 09/17 (1]
By Ekta Khanna A

Problem with transfering pg_attribute_encoding to pg_attribute (2)

By #A%E5F - 2 posts - 0 view

A question about the currval function of sequences (5)
By Lirong Jian 1

Solution & Pro!otype Review: gp2gp federation using postgres_fdw (1)

By Ming Li - 1 post - 2

Grouping sets rewrite and MPP-awareness (7)
By Heikki Linnakangas - 7 posts - 7 views

Backporting stuff to ge( Movlng Average optimization back (13)

By Heikki Linnakangas -

REMINDER: Apache MADIib 1.15 Community Call, Thu Aug 23 @ 1100 PDT (2)

By Bob Glithero

A question about greenplum bitmap index (1)
By Guo Gang - 1 p -

C-style pattern maching (1)
By Ourson - 1 post - 1 view

GREENPLUM
DATABASE’

Re: [GPDB COMMITS] [greenplum db/gpdb] 18bBee: Move TMGXACT out of PGPROC into a separate array. (2)

By Heikki Linnakangas - 2 |

Debug compiler flags (3)
By Mike Roth - 13

Apache MADIib 1.15 Communlty Call, Thu Aug 23 @ 1100 PDT (1)

By Bob Glithero - 1

Does any know why we set random page access cost as 100.0 instead of 4.0 in postgres? (5)

By Guo Gang
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greenplum. org

® News, events

e Links to the github, project, mailing |ist
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