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Figure 1. Vendors’ Product Scores for Traditional Data Warehouse Use Case Figure 2. Vendors’ Product Scores for Real-Time Data Warehouse Use Case
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As of 21 January 2019
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Scale up
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https://apdb.docs.pivotal.io/6-0/install gquide/platform-requirements.html

Operating Systems
Pivotal Greenplum 6 runs on the following operating system
platforms:
*Red Hat Enterprise Linux 64-bit 7.x
*Red Hat Enterprise Linux 64-bit 6.x
*CentOS 64-bit 7.x
*CentOS 64-bit 6.x
*Ubuntu 18.04 LTS

Java

Greenplum 6 supports these Java versions for PL/Java and PXF:
*Open JDK 8 or Open JDK 11
*Oracle JDK 8 or Oracle JDK 11

Resource group on RedHat 6.x and CentOS
6.x:upgrade your kernel to version 2.6.32-696

Red Hat Enterprise Linux 7.x or CentOS 7.x prior to
7.3. might cause database hang. RHEL 7.3 and
CentOS 7.3 resolves the issue.


https://gpdb.docs.pivotal.io/6-0/install_guide/platform-requirements.html
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Table 1. Minimum Hardware Requirements

Minimum CPU Any x86_64 compatible CPU
Minimum Memory 16 GB RAM per server
Disk Space Requirements e 150MB per host for Greenplum installation

e Approximately 300MB per segment instance for meta data

e Appropriate free space for data with disks at no more than 70%
capacity

Network Requirements 10 Gigabit Ethernet within the array

NIC bonding is recommended when multiple interfaces are present

Pivotal Greenplum can use either IPV4 or IPV6 protocols.




;ﬁﬁ}ﬁ‘ﬁ'-ﬁﬁf ) SRTAASE AT AY

o GP{YXHEXFS XHR%

o INRAFEERAREEFEHEIEMELETGreenplumBUEEMIRSHBE, FHIEHFIXFSK
B2, MM L FZTFME L iEGreenplumBHEE . T ML I3H R 5 (NFS)

*  GreenplumBIFETEEZFHZFMEEMINEGE (NE & BEHREEF]), BRER
FiGreenplum B HE FEERITRERIRVE, WAl LAIFE TR B HE N A RO ST T X e Th R

*  Greenplum#BEEFI LIERE AR IME RS H, R EABRILFEM, 7 E AT LUHERJIXFS
XHR5

L5 EHEME (HC) L5B1TGreenplumB iR EEF L E8E . RI{HR4E 1E A0A2 %E 14 75 E RO B #0ia) 7,
FEBUFEAEA X Greenplum BB EE R AT AR RZ R 5
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W% 8 . disk_size * number_of disks (24-2)"1.2TB=26.4TB

«  HERadEREXILFEE: (raw_capacity * 0.9)* number_of _actual_disks (24-2-2)"1.2TB*0.9=21.6TB
- MEERIERRI AR E formatted_disk_space * 0.7 (24-2-2)*1.2TB*0.9*0.7= 15.12TB
-  BEEMirrorRIGRTZEB)RI B = (2 * U) + U/3 = usable_disk_space (24-2-2)*1.2TB*0.9*0.7*3/7~6.5TB

. \é""‘ N,
E45LL:3:1 6.5T*3=19.5TB

frﬁﬁi}ﬂ;ﬁ%jtll\ TTEITHEIEMBEE XN
Page Overhead « System Metadata
« Row Overhead « Write Ahead Log (2 * checkpoint_segments + 1)
« Attribute Overhead « Database Log Files
* Indexes « Command Center Data

raw data * 1.4
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Z FSELinux
» /etc/selinux/config file. (As root)
SELINUX=disabled

# sestatus
SELinuxstatus: disabled

Z R X iE

* Disable firewall software such as iptables (on systems such as RHEL 6.x and CentOS 6.x)
or firewalld (on systems such as RHEL 7.x and CentOS 7.x). (As root)
/sbin/chkconfig iptables off

# /sbin/chkconfig --list iptables
iptables 0:0ff l:0ff 2:0ff 3:0ff 4:0ff 5:0ff 6:0ff

* Disable firewalld
systemctl stop firewalld.service
systemctl disable firewalld.service # systemctl status firewalld

* firewalld.service - firewalld - dynamic firewall
daemon Loaded: loaded
(/usr/lib/systemd/system/firewalld.service;
disabled; vendor preset: enabled) Active: inactive
(dead)




BRGNP

# ki
ker
# k
ker
ker
vm.

vim.

net.ipv4.ip local port range = 10000 65535 # See Port Settings

ker
ker
ker
ker
ker
ker
net

net.
net.
net.

net
net
net
vm.
vm.
vm.
vm.
vm
vm.
vm.
vm.

“RiE/etc/sysctl.conf

ernel.shmall = PHYS PAGES / 2 # See Shared Memory Pages
nel.shmall = 197951838

ernel.shmmax = kernel.shmall * PAGE_SIZE

nel.shmmax = 810810728448

nel.shmmni = 4096

overcommit memory = 2 # See Segment Host Memory
overcommit ratio = 95 # See Segment Host Memory

nel.sem = 500 2048000 200 4096
nel.sysrq = 1

nel.core uses_pid =1
nel.msgmnb = 65536

65536

2048

.ipv4.tcp syncookies = 1

nel.msgmax

nel.msgmni

ipv4.conf.default.accept source route = 0
ipv4.tcp _max_syn backlog = 4096
ipvd.conf.all.arp filter =1
.core.netdev_max_backlog = 10000
.core.rmem max = 2097152

.core.wmem max = 2097152

swappiness = 10

zone_reclaim mode = 0

dirty expire centisecs = 500

dirty writeback centisecs = 100

.dirty background ratio = 0 # See System Memory

dirty ratio = 0
dirty background bytes = 1610612736
dirty bytes = 4294967296

GREENPLUM -~ 30 o [l LV
E)AVTI\E;/\S;E? azf) ﬂgglﬁll:I:*:;i‘

Shared_buffers > 16K * max_connections

SHMMAX=shared_buffers + other_seg_shmem

SHMALL=(num_instances_per_host * ( shared_buffers +
other_seg_shmem )) + other_app_shared_mem

SHMMAX
# echo $(expr $(getconf PHYS PAGES)/ 2)

SHMALL
# echo $(expr $(getconf PHYS PAGES) / 2 * $(getconf PAGE_SIZE))
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o “m%E/etc/sysctl.conf

vm.overcommit_memory = 2
# kernel.shmall = _PHYS PAGES / 2 # See Shared Memory Pages Vmovercommlt_ratlo = 95

kernel.shmall = 197951838
# kernel.shmmax = kernel.shmall * PAGE_SIZE
kernel.shmmax = 810810728448

kernel.shmmni = 4096 7TT1§IJ :RAM 128GB ,Swap 128GB
V-overcopmi s mewory SN i/ aus Sugmant ilone Mewory Memory Allocation Limit = 128 GB Swap Space + 128 GB RAM * (95
vm.overcommit_ratio = 95 # See Segment Host Memory . .

Overcommit Ratio / 100)

net.ipv4.ip_local_port_range = 10000 65535 # See Port Settings Memory Allocation Limit=249.6 GB
kernel.sem = 500 2048000 200 4096

kernel.sysrq = 1

kernel.core uses_pid = 1 h
kernel.msgmnb = 65536 ¢ More t an 64GB
kernel.msgmax = 65536

kernel.msgmni = 2048

net.ipv4.tcp syncookies = 1 vim. d | rty_baCkg rOU nd_ratIO = O
net.ipv4.conf.default.accept_ source_route = 0 H . —_
net.ipv4.tcp max_syn_backlog = 4096 vm d I rty_ratlo - O

net.ipvd.conf.all.arp filter = 1 vm.dirty_background_bytes = 1610612736 # 1.5GB

net.core.netdev_max_backlog = 10000 .

net.core.rmem max = 2097152 vm.dirty bytes = 4294967296 # 4GB
net.core.wmem max = 2097152

vm.swappiness = 10

vm.zone_ reclaim mode = 0 .

vm.dirt;_expire:centisecs = 500 hd Wlth 64GB Of memory Or leSS
vm.dirty writeback centisecs = 100

vm.dirty background ratio = 0 # See System Memory . .

vm.dirty ratio = 0 delrty_baCkground_ratIO = 3

vm.dirty background bytes = 1610612736

vm.dirty bytes = 4294967296 Vm.dirty_ratio =10
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e On the master host:
server XX XX.XX. XX

e On each segment host:
server mdw prefer
server smdw

e On the standby master host:
server mdw prefer
server XX. XX.XX. XX

o IUIENTP
# gpssh -f hostfile_gpssh_allhosts -v -e 'ntpd'
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o {BIR /etc/security/limits.conf
* soft nofile 1048576
* hard nofile 1048576
* soft nproc 1048576
* hard nproc 1048576
o {Bq/etc/security/limits.d/90-nproc.conf file (RHEL/CentOS 6)
/etc/security/limits.d/20-nproc.conf file (RHEL/CentOS 7)
* soft nproc 1048576
* hard nproc 1048576
* soft nofile 1048576
* hard nofile 1048576
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o I XFS XHR%:
rw,nodev,noatime,nobarrier,inode64
e 1&Eread-ahead
/sbin/blockdev --setra 16384 devname
o WEIO HEFRE
echo deadline > /sys/block/devname/queue/scheduler
grubby --update-kernel=ALL --args="elevator=deadline"
e Z:HH Transparent Huge Pages (THP)
grubby --update-kernel=ALL --args="transparent_hugepage=never”
e 1% ERemovelPC
/etc/systemd/logind.conf
RemovelPC=no
o IXESSHEEHE
Max Startups 10000:30:20000



SIEE SHERMTL ©mATAY

o fllE4H
groupadd —g 599 gpadmin

o AIERAR
useradd —g gpadmin —u 600 gpadmin
echo "password” [passwd — gpadmin --stdin



Greenplum#¥ {1 ©) SrEsnriom o pinzmcy

o RElhix

https://network.pivotal.io/products/pivotal-gpdb/
yum install ./greenplum-db-<version>-<platform=>.rpm

IF IR i

https://qgithub.com/greenplum-db/gpdb
https://github.com/greenplum-db/gpdb/blob/master/README.linux.md

Jconfigure --with-perl --with-python --with-libxml --with-gssapi --prefix=/usr/local/gpdb
make -j8

make -j8 install

/bin/mkdir —p '/usr/local/gpdb/lib/postgresql’

n -sf gpcloud.so /usr/local/gpdb/1ib/postgresql/gps3ext.so [gpadmln@gpthlrd "']$ s -1 /usr/local/gpdb/
/bin/install -c -m 755 gpcloud.so '/usr/local/gpdb/lib/postgresql/gpcloud.so’ t t -L 16
make [2]: Leaving directory '/home/gpadmin/gpdb-master/gpcontrib/gpcloud’ ota

make[2]: Entering directory '/home/gpadmin/gpdb-master/gpcontrib/gpcloud/bin/gpcheckcloud’ —V e 1 1 ' 3
/bin/mkdir -p '/usr/local/gpdb/bin’ drwxr-xr-x 7 gpadmln gpadmln 4096 Jun 29 07:54 bin

/bin/install —c gpcheckcloud '/usr/local/gpdb/bin’ . ‘ drwxr-xr-x 3 gpadmin gpadmin 22 Jun 29 07:54 docs

make[2]: Leaving directory '/home/gpadmin/gpdb-master/gpcontrib/gpcloud/bin/gpcheckcloud’ . i

make[2]: Entering directory '/home/gpadmin/gpdb-master/gpcontrib/pxf_fdw' -r'w-r-——r— 1 gpadmln gpadmln 336 Jun 29 07:54 greenplum_path.sh
/bin/mkdir -p '/usr/local/gpdb/lib/postgresql’ . . -

/bin/mkdir -p '/usr/local/gpdb/share/postgresql/extension’ dl‘WXI“—XF—X 4 gpadmln gpadmln 4096 Jun 29 07:54 lnC1Ude

/bin/mkdir -p '/usr/local/gpdb/share/postgresql/extension’ P C : . a

/bin/install -c -m 755 pxf_fdw.so '/usr/local/gpdb/lib/postgresql/pxf_fdw.so' drwxr Xr=X 5 gpadmln gpadmln 4096 Jun 29 07'54 llb

/bin/install -c -m 644 ./pxf_fdw.control '/usr/local/gpdb/share/postgresql/extension/" drwxr-xr-x 2 gpadmin gpadmin 21 Jun 29 07:54 libexec

/bin/install -c -m 644 ./pxf_fdw—1.0.sql '/usr/local/gpdb/share/postgresql/extension/" . , )

make[2]: Leaving directory '/home/gpadmin/gpdb-master/gpcontrib/pxf_fdw' drwxr—)(r—x 2 gpadm]_n gpadmln 176 Jun 29 07:54 Sb]_n

make[1]: Leaving directory '/home/gpadmin/gpdb-master/gpcontrib’ 0 q
Greenplum Database installation complete. drwxr-xr-x 4 gpadmln gpadmln 41 Jun 29 07:54 share


https://network.pivotal.io/products/pivotal-gpdb/
https://github.com/greenplum-db/gpdb
https://github.com/greenplum-db/gpdb/blob/master/README.linux.md

GreenplumBM - RE (BIIHEMBR) SREENPLUM O, IaTAY

o THIAGPI MR EMINH{FE Agpadmin AP &R
source /usr/local/greenplum-db/greenplum_path.sh

o AR ARRSEES/etc/hostsBE R EHA, FEUE—1TEESFA XV LB {4all_hosts

mdw

smdw
sdw
S Q .'.'.
sdw
sdwé

N =

o {#gpssh-exkeys TEEITH{E
gpssh-exkeys -f all_hosts

® f{EMgpssh TEERITMAZBIRT
gpssh -f all_hosts -e ‘-Is $GPHOME’

® 7Emaster & standby master Bl|iE#IEBFE

mkdir /data/master
chown gpadmin /data/master

o “EfifsegmentEHAEHIEERE
gpssh -f all_segs -e 'mkdir /data/primary
gpssh -f all_segs -e 'mkdir /data/mirror
gpssh -f all_segs -e 'chown gpadmin /data/primary’
gpssh -f all_segs -e 'chown gpadmin /data/mirror’
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o 1QIGDisk /O 4HER NET R
gpcheckperf -f hostfile_gpcheckperf -r ds -D -d /data/primary -d /data/mirror
o IQINMLRIERE
gpcheckperf -f hostfile_gpchecknet_ic -r N -d /tmp > subnet.out
gpcheckperf -f hostfile_gpchecknet_ic -r M --duration=3m -d /tmp > checknet.m.log
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o BIEBIEEMIRIEXH
cp $GPHOME/docs/cli_help/gpconfigs/gpinitsystem_config
“/gpconfigs/gpinitsystem_config
SR G 4REE"~/gpconfigs/gpinitsystem_config

ARRAY NAME="EMC Greenplum DW"

SEG PREFIX=gpseg PORT BASE=40000 ### Optional (for mirror)

decTare -a DATA DIRECTORY=(/data/primary MIRROR PORT BASE=7000

/data/primary /data/primary) REPLICATION PORT BASE=8000

MASTER HOSTNAME=mdw MIRROR REPLICATION PORT BASE=9000

MASTER DIRECTORY=/data/master declare -a MIRROR DATA DIRECTORY=(/data/mirror
MASTER PORT=5432 /data/mirror /data/mirror)

TRUSTED SHELL=ssh

CHECK POINT SEGMENTS=8
ENCODING=UNICODE

declare —a DATA_DIRECTORY =

o SLITHRILER T
gpinitsystem -c gpconfigs/gpinitsystem_config -h gpconfigs/hostfile_gpinitsystem
A
gpinitsystem -c gpconfigs/gpinitsystem_config -h gpconfigs/hostfile_gpinitsystem -s
standby_master_hostname
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Adda akldoy masiar 19 an 9.dsile Add a standby master during initialization

Greenplum system

» Verify Greenplum binaries were installed
» source /usr/local/greenplum-db/greenplum_path.sh

( « Exchange keys ]
|
[ » Create data directories )

I |
4 )

Initialize Greenplum and specify the warm
standby master with the following :
» gpinitsystem —c gp_init_config
-s standby_hostname

Initialize the database with the following :
» gpinitstandby —-s standby_hostname
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Primary Master Host Standby Master Host
SYRCNONZEON
Primary Standby

gpactivatestandby

Pri -d SMASTER_DATA_DIRECTORY
rimary

Fix C

I %
i
)
I

Synchronization gpinitstandby

-s original_master_hostname

|
I

Standby Primary

i
I
I

:

gpstop —m
Standby (down)

gpactivatestandby
-d SMASTER_DATA_DIRECTORY

I
)
|
I

Primary (down)

gpinitstandby Synchronization

-s original_standby_hostname

>
Primary Standby

I
%
!
I
1
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master host

I8 1L E4E ERT AT LUS A

IRA[{#E FHgpaddmirrors -i

IR RS

1)group

segmaent host 1

segment host 2

global
catalog

Greerplum Master

Segment Instance

Segment Instance

Segment Instance

Segment Instance

Sagment Instance

Segment Instance

Segment Instance

segment host 3

segment host 4

Segment Instance

Segment Instance

Segment Instance

Segment Instance

Segment Instance

Segment Instance

config_file(gpaddmirrors —o)

master host

segment hast 1

/#\ GREENPLUM
v ) DATABASE’

2)spread

sagment host 2

global
catalog

Greerplum Master

Segment Instance

Segment nstance

{pei

Segment Instance

Segment instance

segment host 4

Segment Instance

Segment Irstance

Segment Instance

Segment Instance

Segment instance

O BRTXE
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e Master#iEHFE
MASTER_DATA_DIRECTORY=/data/master/gpseg-1
o GPEMMBFR
GPHOME=/usr/local/greenplum-db
o FIAZRBUEESR
PGDATABASE=edw
o HUAZERimM
PGPORT=5432
o GPHETLT=E
source the /usr/local/greenplum-db/greenplum_path.sh
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disk read avg time (sec): 77.66
disk read tot bytes: 4322078228480
disk read tot bandwidth (MB/s): 53165.65

disk read min bandwidth (MB/s): 3181.62 [dwtestdn010]
disk read max bandwidth (MB/s): 3561.67 [dwtestdn012]

-- per host bandwidth --
disk read bandwidth
disk read bandwidth

MB/s):
MB/s):

3207.77 [dwtestdn014]

I0E&

disk write avg time (sec): 100.01
disk write tot bytes: 4322078228480
disk write tot bandwidth (MB/s): 41390.30

disk write min bandwidth (MB/s): 2426.90 [dwtestdn005]
disk write max bandwidth (MB/s): 2808.42 [dwtestdn002]

-- per host bandwidth --
disk write bandwidth
disk write bandwidth

MB/s): 2718.90 [dwtestdn003]

GREENPLUM

DATABASE’

£ H i % 1k

Per host transfer rates

dwtestdn014 Tx rate:
dwtestdn010 Tx rate:
dwtestdn011 Tx rate:
dwtestdn005 Tx rate:
dwtestdn008 Tx rate:
dwtestdn009 Tx rate:
dwtestcn001 Tx rate:
dwtestdn015 Tx rate:

2128.10
2117.70
2233.52
2017.41
2237.13
2129.66
2237.49
2258.47

3309.98 [dwtestdn003]
3205.77 [dwtestdn011]
3208.57 [dwtestdn005]
3509.28 [dwtestdn008]
3216.58 [dwtestdn009]
3520.79 [dwtestdn006]
3540.63 [dwtestdn001]
3329.23 [dwtestdn013]
3561.67 [dwtestdn012]
3285.50 [dwtestdn002]
3181.62 [dwtestdn010]
3193.85 [dwtestdn004]
3229.08 [dwtestdn016]
3196.23 [dwtestdn015]
3469.11 [dwtestdn007]

disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth
disk read bandwidth

MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):
MB/s):

PRy
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MB/s): 2808.42 [dwtestdn002]
MB/s): 2806.89 [dwtestdn007]
MB/s): 2426.90 [dwtestdn005]
MB/s): 2805.05 [dwtestdn008]
MB/s): 2442.32 [dwtestdn009]
MB/s): 2805.97 [dwtestdn006]
MB/s): 2805.05 [dwtestdn001]
MB/s): 2439.08 [dwtestdn013]
MB/s): 2446.26 [dwtestdn012]
MB/s): 2438.16 [dwtestdn011]
MB/s): 2441.16 [dwtestdn010]
MB/s): 2693.04 [dwtestdn004]
MB/s): 2438.39 [dwtestdn016]
MB/s): 2435.16 [dwtestdn015]
MB/s): 2439.54 [dwtestdn014]

disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth
disk write bandwidth

N N N N o~ o~ o~ o~ ~
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dwtestdn016 Tx rate: 1885.08
dwtestdn006 Tx rate: 1741.50
dwtestdn007 Tx rate: 2188.07

Per host receive rates

dwtestdn003 Rx rate: 2030.89
dwtestdn002 Rx rate: 2055.64
dwtestdn016 Rx rate: 2111.35
dwtestdn008 Rx rate: 2199.26
dwtestdn010 Rx rate: 2101.51
dwtestdn004 Rx rate: 2244.87
dwtestdn005 Rx rate: 2232.87
dwtestdn015 Rx rate: 2082.19
dwtestdn014 Rx rate: 2124.66

HBACKE
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e -D--debugsl —v -- verbose ¥4 HEHIH
o GPiRHSHF AprintENHITEHIL =&

e $MASTER_DATA_DIRECTORY/pg_log/startup.log
e $MASTER_DATA_DIRECTORY/pg_log/*.csv
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strace
pstat
gcore
gdb
nmon
netperf
netserver

packcore
gpmt

gpcc

GREENPLUM
DATABASE’
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o UIMAPHRETE
SU -
e RH6/CentOS 6B K IEFEHFRFARER G X Active
chkconfig libvirtd off
o WEIZEIEhE
vm.dirty_background_bytes = 1610612736 # 1.5GB
vm.dirty_bytes = 4294967296 # 4GB
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