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Pivotal
Greenplumr

WHAT IS GREENPLUM?

Pivotal



Greenplum = Massively Parallel Postgres for Analytics

Master Servers
Query planning and dispatch

Interconnect

Segment Servers
Query processing and data storage

External Sources & Pipelines
Parallel loading and streaming
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Greenplum Data Platform

IT Dev DS Analysts
ANALYTICAL
APPLICATIONS
ANSI SQL Other DB SQL ML/Statistics/Graph Programmatic Text GeoSpatial
NATIVE INTERFACES
JDBC, ODBC Teradata SQL Apache MADIib PRSI, [ Apache SOLR PostGIS
Java, Perl, C
NEXT
GENERATION @ G:é\ég:;fbM M;;znee:y Pestca:lz;te O[?t?riir:er Workload Polymorphic Command Com?)(jtli-bility PostgreSQL
DATA PLATFORM (MPP) [P (GPORCA) Manager Storage Center (Hyper-Q) Kernel
PLATFORM
N
MULTI- Structured Data JSON, Apache AVRO, Apache Parquet and XML
STRUCTURED DATA S P .
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Cloud Spring
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Faster Deployments... How?

Pivotal

Bare-Metal

Infrastructure-Agnostic

Private Cloud

(F\ vmware
vSphere

openstack.

Public Cloud

amazon

webservices

Microsoft Azure

o,

Google Cloud Platform



experienced
these before
with any
database?

Pivotal

Have you...

e Ran out of disk space ?

e Been able to provision more than 100
postgres instances in few minutes?

e F[aced issues in recovering failures ?

e F[aced issues in expanding the database?



Pivotal
k Container Service

RELIABLY DEPLOY AND RUN
CONTAINERIZED WORKLOADS.



Pivotal
Cloud Foundry:

f Application Code & Frameworks \
Buildpacks / Spring Boot / Spring Cloud / Steeltoe
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PAS P KS P Fs Marketplace

Pivotal Application Pivotal Container Pivotal Function Pivotal and
Service Service Service Partner Products

Continuously deliver any app to

every major private and public
cloud with a single platform.

L J L J L J L J

45 Concourse

[ §§§H Embedded Operating System (Windows / Linux)

vSphere Openstack AWS Cloud s s Shack

Google Azure & J

(

Pivotal




Faster Deployments... How?

Pivotal

Bare-Metal

Infrastructure-Agnostic

Private Cloud

(F\ vmware
vSphere

openstack.

Public Cloud

amazon

webservices

Microsoft Azure

o,

Google Cloud Platform
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Greenplum Data Platform + PKS

Infrastructure-Agnostic

Bare-Metal Private Cloud Public Cloud
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Container Service
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Kubernetes 101

Pivotal

Kubernetes Master ‘

12



Kubernetes 101

/ Node

| kubelet | | kube-proxy | | docker |

Pivotal

Kubernetes Master

/ Node

| kubelet | | kube-proxy | | docker |
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Kubernetes 101

| kubelet | | kube-proxy | | docker |
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| kubelet | | kube-proxy | | docker |
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Kubernetes 101

| kubelet | | kube-proxy | | docker |

Kubectl
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| kubelet | | kube-proxy | | docker |
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Kubernetes 101

| kubelet | | kube-proxy | | docker |
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Kubernetes 101

| kubelet | | kube-proxy | | docker |
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Storage volumes

| kubelet | | kube-proxy | | docker |
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Kubernetes 101

Load Balancer >
Service
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Greenplum on Kubernetes

Greenplum Service

IS,

_____ Pod_ .
Ukubelet J [_kube-proxy J [_docker ] ./Q

Lkubelet ]}
Pivotal Storage volumes
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Greenplum on PKS
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1. On Demand Cluster Provisioning

Alana

PKS

Pivotal
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1. On Demand Cluster Provisioning

Alana

PKS

Pivotal
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1. On Demand Cluster Provisioning

Alana

PKS

Pivotal

Cluster Alana
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1. On Demand Cluster Provisioning

PKS

Pivotal

Cluster Alana
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1. On Demand Cluster Provisioning

psql gpdb-alana:5432 ;

Alana

PKS

Pivotal

Cluster Alana
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1. On Demand Cluster Provisioning

@ psql gpdb-alana:5432 ; C

Alana

PKS

I

Dev Team
Pivotal

luster Alana
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1. On Demand Cluster Provisioning

@ psql gpdb-alana:5432 ; C

Alana

e

Dev Team
Pivotal

luster Alana
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1. On Demand Cluster Provisioning

@ psql gpdb-alana:5432 ; Cluster Alana

Alana

50

Dev Team
Pivotal
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1. On Demand Cluster Provisioning

@ psql gpdb-alana:5432 ; Cluster Alana

Alana

S0

Dev Team
Pivotal
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1. On Demand Cluster Provisioning

psql gpdb-alana:5432 ; Cluster Alana

/
7/
Alana 7/
/
7/
/
/
\
\
\
\
PKS \
\ Cluster Dev
psql gpdb-dev:5432 B ‘
Dev Team

Pivotal
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2. Service Discovery

Pivotal

We can always discover a container by DNS.

For example, DNS address for different roles:
master.greenplum.svc.cluster.local
standby.greenplum.svc.cluster.local
segment-0a.greenplum.svc.cluster.local
segment-0b.greenplum.svc.cluster.local

Container

Primary
segment-0a

Container

Pod

Container

ontainer

Mirror

segment-0b
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3. HA without Rebalancing

Pod
Container

Container

—
Primary

Mirror

Container

Container

Pivotal
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3. HA without Rebalancing

Primary

Mirror

_Mim)r tﬁcomes
And no need for

Container

Pivotal
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4. Kubernetes Plugins Support : Container Storage Interface

Pod .

Container

kubernetes

CONTAINER
e STORAGE
INTERFACE

Cloud Storage

JEEEEER EE |
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4. Kubernetes Plugins Support : Logging

o o kubernetes
Container Container f |
A Logging
I Agent Log Store

syslog / stderr I

) 35
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HEY PKS! GIVE ME A
GREENPLUM CLUSTER OF “N”
SEGMENTS



Deploy Greenplum on PKS



2NLDMDS: 00 15: 27 00418 gpstoposaster:goodstin- CINFU) : -Sigraliing oll postmaster processes to relosd
iu”:n-_as:z-m goiad tseandy imaster: goodels-[INFD] - Vel iaeting ewvircmssant ond parasstars for stondby isitiolization,

20050009 :00 1 151291002457 ”mw—ﬁ-—m
2NLBHES 199 15: 29082457 geiml tstondby imaster: geodwin-CINO)
200UDES 9D 15 : 29057 ”Mwm

oy
!
|

200180485 100 1 15: 291002457 ”mwm
20003 ;: 90 15: 2900457 gyl tstordyy imaster: geodwia-LINFD)
20050409 : 99 15: 29902457 gpisd tatandy imastar: geoadels-DINND
20180485 :00:15: 29002457 gplisi tsrondy imaster: goodein-[INFO]

Fllespoce locations

-PE_Tystes
~Syncing Gresrplum Datobase sxtensions to standhy
20050483 100 1151 29182457 geisd tstandy imaster: geodyin-CINFD] t~The pockoges on stonchy ore comsistent.

200509 : 90 : 15:29: 902457 gpint tatondy imaster: gpodwis-INFD)
2000040000 15: 29 MI4ST grind tatarciy imaster: goodele-DINN) : -Ostabase cotalog spdoted successfully.

2010409 : 00 15: 29 BR245T gyisd tstandy isaster: goodein- CINFD] : -Updating pg e conf flle. ..

2005485 1001 15: 30982457 geind tstanddy imaster: goodwin-CINFD]) r-pg o . .conf Files wpdated successfully.

2ABMIES ;99 15: I 1 0MET goim tstondy imoster: geodvin-LINFD)  -Updating Mliespoce Mot flles

2200040900 15: 32 902457 geimd tatondy :imaster: gpodele-DINN0) : -Fllespace Flet Flls wpdated M\y.
20000400 :00: 15: 32 :MAEAST gpisd tstandy ismster: gooadein-[INFD] : -Starting standhy sastar

20150405 :90: 15: 32 18R24A5T geisd tstandy rmaster) geodela-[INFD] : ~Checking (Ff standby moster (s runsing on host: standdy s dglirect
ory: Jgreerplun/doto-1

2000040900 : 15: 33 00457 gpist tstondby imaster: geodwin-DINND) : -Cleaning sp pg be.conf backap flles. ..

20000400 : 00 : 15 : 34 - 3024ST goisd tatandy imaster: goodein-DINRD] : -Sackup Flles of pg o conf clesned W successfully.
20000409 1001 15: 34 002457 goisd tstandty isaster: goodein-[INFD] : ~SeccessFfully created stonddy saster on standby

-Adding stendby moster to coteleg. ..



https://docs.google.com/file/d/1eu8sgimg9cLi8mpOAIXRpRCutmlbz53h/preview

Expand Greenplum on PKS



281893211211 88 :55: 083489

20200321 :21:84:55: 003405
M!)l!u:”lm

20188321121 108 :35: 0034859
2018321 : 210430 03405
20000221 :21: 08157 : 003489
20380321 :21:0@:59: 003409
V189321 : 21109101 : 003289
20188321121 105 1211003289
M1 :121 105 106 1 dR3205

xpand_Q32128018_3400
dR188371:21:00:08: 003405

L

20AB83Z21: 21 :091: 95 : 003489
20389321 : 21185111 : 983489
2018903211:21:09: 11208340859
20A80X21:21:09: 13083405
20180321 :21:09:26: 0034809
20188321 :21:09: 27 : 003489
201B8321121: 091 29: 083489
2IB8321121:1 809381083485
20189321:21:85:31: 003489
205883521:31:89:31: 003405
201080321 :21:09:33: 003409
20188321:21:09:51: 083409
281E83211:21:110: 05 : 083489
201683211211 19: D51 23285
201803521:21110:00: 083405
20109321 : 21 : 10: 06 : DRIAS
20089021 : 21 30 : 96 : 003409
FNIB8321:21: 301 10: 003289
201883211211 191171 003289
201883211211 191 3651 003205

gpaxpand imaster: gpednin- [INFO) 1 ~Checking datobase templatel for tables with unigee indexes
goaxpand imester: goadnin- [INFO) : ~Checking databane postgres for tebles with unigee indexes.
goexpandimaster: gpadain- [INFO] : «Checking database gpadain for tables vith unigue indexes..

gpoxpoand imaster: gpodmin- [INFO] : ~Mesp checksus setting consistent across cluster
goenpand imaster: goodnin-[INFO] : ~Syncing Greenplum Datsbase extensions

gooxpand :masteri gpodnin-[{INFOl :~The pachages on segment-18 are consistent.
grexpand:naster: gpodnin-[INFO) : <Tha packapes On segment-1b ars consisteat.

goexpand inaster:gpodnin~[{INFO)] : ~Creating segeant template

goexpand i master: gpodmin-{INFO) i ~VACUUM FIMLL on the catal Tables

gotxpand imaster: gpadnin-[INFO) i ~Starting copy nf segment id 1 to location /greesplus/gpe

gpaxpand immster: gpaduin- [INFO) : Copying postgrusgl.conf from existing segeant Iinto tesplat

gpexpand rmaster: gpodnin- [ INFO ) :~Capying pg _hba,.coaf from existing segmemt into tesmplate
geexpand imastori gpadnin~- [ INFO) r-Adding pew scgeents into tesplate pg _hba.conf

geexpond imaster: gpadmin- [INFO ) r-(m.tgno schean tar file

geuxpond imaster: gpednin-[INFO) :-—Diatributing tesplate tar file to new hosts

gouxpand tmastar: gpadnin-[INFO) :—Canfiguring haw sagments (prlurrl
gpexpand i master: gpadain. [INFO) :Loanfiguring new segments (mirror

goexpand imaster: in-[INFO)] : ~Sacking up pp_hba.con? file on ariginal segesents
goexpand inaster: gopadnin- [INFO) :~Copying mew pg_hba.conf file to original segsents
gepexpand imaster: gpodnin- (INFO) :Configuring ariginasl segeents

geespand imaster: gpoadnin- [(INFO) : Cleaning wp tesporary tesplate files
goaxpand i nester:gpadnin- [INFOl:~Starting Greesnplus Database is restrictsd sode
goexpand:master:gpadain- [INFC) :~Stopping database

goexpand imaster: gpadain- [INFO) : ~Checking 1f Transaction filesgace was moved
goexpand t masterigpadnin-[INFO 1 ~Checking 1f Tesporary filesgace woa soved
gpexpand imasteri:gpadnin-[INFOl i —Configuring new segment filespoces

goexpand :mester: gpednin-[INFO) :~Cleaning up databeses Iin new segeents.
goexpand:master: gpodnin- [ INFO) :~Starting master in stility msode

goexpand:imaster: gpoduin~ [ INFO) :-Stopping master in willity mede

goexpand imaster: gpodnin- [INFOJ :~Starting Greenplum Datshase in restricted sode
geexpand imaster:gpednin- [ INFOl i—CTreating expansion schesa

40


https://docs.google.com/file/d/1vI9DiB8ME23q4euCSahA6f3K4pfz8eZ3/preview

Greenplum Segment Failover



DNUEMARS: 00 : 1790 34 gprecoverseg:mester cgoaced n-CINFD] 1 -Starting gerecoversag with orgs: -@

2000040099027 40 ;903141 gorecoveriag ronter gpadein-[INFD) : -1ocal Greesplam Version: ‘postgres (Greerplum Detobase) 5.7.0 budl
‘ m ul

200804891991 27 191 13141  gprecoverseg!nester goaded n- CINFT]  -saster Gresnplum Version: “PFostgreSQl 85.3.23 (Gressplus Dotobose S
7.0 butld ficiebS-ass) on xB6_4-pc-1imm-gow, compilied by G0C goe QUbwrte 5.4.0-Guntul~16.04.9) 5.4.0 20060009, S4-bit comp
1led on Mor 30 2E3E 20:30:40"

20050409 : 00 : 27 .41 103141 govecoversag i senter igpaded n-CINFD]) : ~-Chacking LFf segments are ready to commect

20050489 :190: 27 191 1883141  gprecoversegmester igpaded n- CINFD] | «Ortoining Segeent detalls from soster. ..

2RG990 1 27 190 13141 gprecoverseg:sester tgoeced n- CINFG) 1 -Obtalning Segeent detoils from master. ..

20900 : 2792 1003141 gerecoversag i sestergpededn- CINFG] : -Meap checksum setting 1s corsistent betsesn saster ond the segeent
s thas are cardidatas for recoverseg

2001504859 : 00 : 27 102 1 8E314)  gorecoversagd vester gpeded n- CINFO] ! ~Greenplum Instosce recovery porassters

2005891901 27192 1883141 geprecoversagInester i gpaced n- CINFT] 1
220009 :00:27:92 003141 gprecoverseg: sester tgooecded n- CINFO] : -Recovery type
200540000 :27:92 : 083141 gprecoversay:saster gpaeded n- [INFO]
2S00 : 00 : 27102 1983141 gprecoversag waster tgpaded n- [INFD]  “Recovery L of 1
m:u:vxcm m-‘-umm

g

1
L

Cowra) :
goeded n- CINFT] 1 -

VLM : 90 : 27 :92 ;M1 4] gprecoverseg:naster :gpeced n-CINFT] 1 -
2200040000 : 2722 :MR3141 goprecowersag:soster cgpaded n- CINFO] : -
20080489 : 00 27 102 1 R3141 gpeecowersag i nester s gpaded n- CINFO]) &t -
2210485100 : 27192 1 08314)  gorecoverseg ! naster gpoded n- CINFT] 1 ~
m 127 A2 EIAL gerecoverseg:naster tgpaded n-CINFG) 1 -

i

i

m:--z)mm mx-w-.‘n-m:m 1 folled sageent(s) are stoppas



https://docs.google.com/file/d/1bkq18mW2BEDSZTcZp8EA520zHOuUkyYt/preview

More Components,
StatefulSets,
Custom Resource Definitions
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