Cloud Databases;
The True Cost
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Deep Apples-to-Apples Evaluation - DBaaS

e Amazon Web Services

o RDS Postgres A Azu re aWS

o Aurora Postgres Compatible
08 YA
- @ ANIMAL

o EDB Big Animal
e Azure

o Flexible Server

o EDB Big Animal
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What we will discuss today

e YOU DO NOT WANT: e HOW WE DO THAT?:

o The fastest at all cost

o Take a scientific method
o The cheapest and slow approach of minimal variables ::

e YOU DO WANT: maximum constants

o the lowest cost per work element o Industry-accepted workload
- $/transaction

: T : o  Workload size consistency
o linear scalability in $/transaction

m  Concurrency o Component consistency
m  Workload o BONUS' We will run a live
m Databasesize e
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How to measure?
The history of database benchmarking

e General workloads

o  Transactional ‘I‘P( :®

o  Analytical

e Vendor-specific workloads
o Database-specific - pgbench
o  Vendor-specific — SAP SD

e More fit-for-purpose

o  Load testing v

LLLLLLL

o  Performance testing

o 10 performance ~

e Historically benchmarks were focused on
performance NOT economics R
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The effort EDB undertook

e Evaluate the optimal mix of CPU,
RAM, storage and network AND
comparable DBaaS

e Use a defensible,
standards-based workload that
clients can also utilize in their HammerDB TPC*
own environment

e Capture business and technical
results

e Review the technicaland
economicresult
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'T: No longer a tailored suit’

Up to now:

s\\b,ylh ,
‘Educated guesses’ and War \\ \\\\
?‘,n‘ h | |

‘release note analysis’' to
understand sizing and
cost.
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The cloud allows a more elagstic t-shirt’ sizing

6 ft
5 ft
4 ft

3ft




Think of cloud provisioning as t-shirt’ sizes
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64 GB RAM

MEDIUM
Same |0/storage, network, database size, concurrency, workload

SMALL

32 GB RAM



Workload constant - HammerDB

e HammerDB is open-source - Hammerl 2
evolving, community and free

e Standards based | HammerDB Benchmarks
. mﬁ! v4.0 New Features Pt2: Scalable UHD 2020
o TPC-C for transactional s e e
. . rEdos MX mocylar chassis with a PowerEdas MXB40c |
o TPC-H for analytical Mamnco8 woNew P P TPROG S| s ettt it o
One of the key differences that stands out with E wmmﬁmm
. . HammerDB vd.0 compared 1o previous releases is « How To: Protecing SQL-Server on Clumo Using -0ass Backy
e Works with all major databases e iraerh. o e s . e
Automating CLI Tests on Windows irtual Envir s
[rostees | + PostgreSQL TPC-G Benchmarks: PosigreSQL 12 vs. PostreSQIL 13 Performance
- OraCIG, SQLServer, DB2, S . WMM:&M;M
. y @hammerdbresult : Iv" ; :w i 5
MySQL, MariaDB, Postgres CR— - Y5 Rt s P oo RL4.LTP P
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Quick Anatomy of HammerDB

lammer?) 2

e Order Processing Use-case
e Typical Transactional use case

o Simple SQL

o Largeinvolume
e Two primary ‘knobs’ to size the
effort

o Warehouses — database size :

o User Concurrency

SELECT 75%
e Resulting measure: fjf—‘ij‘; NSERT 8,
Transactlonsgger-mlnute (TPM) e i
= = _::;_;;;;i}:‘}_zé UPDATES 16% =
@ EDB : * ———— DELETE 1% §
= :7' 7’:7':{':7:'}:;{ :7 lij‘, g izz::'ii:A——*"f e Resems—







CONSTANT #T1: Workloac

To measure dﬁ Workload
and compare,
we need
maximum
‘constants’ and
minimal
‘'variables.

Qb

Hammer 2

300 warehouses (60 GB) — 96 concurrent users — 5 min. warmup — 20 min. run




Challenge #2 — What compute?

-
1 , fx Category
N o » Q [ s T UV w
M/ Network Burst ~ EBS Burst Burs
Ins Bandwid! Bandwi 1
per el .ZEIME (Gbps) (Mb‘;EI ] o>l &@EBPM:« [+] $1 02
s10278 | 8 2 msony  Upto10 7 Aws Graviton fton Pracessor with 64-bit
s137:02 | 8 16 2 eSOy Uptol0  Uptod750 AWS Graviton2 : ith 64-bit
s1s279 | 8 16 2 m@sony  Uptols Upto10  AWS Graviton3 AWS Graviton3 processors
. Xa I I I [ 2 e s15447 | 8 2 4 EBSOny  Upto10  Upto4750 AWS Graviton2 2 ith 64-bit
s15476 | 8 16 2 NvMe Upto10  Upt0d750 AWS Graviton2 2 6a-bit
s1s549 | 8 16 2 EBSOny  Upto10  Upto3170 AMD | 7832 e 330 2nd generation AMD EPYC 7002 series processors (AMD EPYC 7R32) running o frequencies up to 3.3 GHz
M s16258 | 8 16 2 SOy Upto125 | Upto66 AMD | 7R13 e 360 Up t0 3.6 GHz 3rd generation AMD EPYC processors (AMD EPYC 7R13)
AI I I a ZO n IVeS O u s16681 | 8 2 4 m@sony  Uptos e | B175M | Skylske 310 Up 1o 3.1 GH2 Intel Xeon Scalable processor (Skylske 8175M or Cascade Lske 8259C1)
s171s5 | 8 16 2 EBSOnly  Uptol0  Upto4750 intel | 8223CL  Cascadelske 3.0 3.40 8000 series (Skylske 8124M) processor with asustained 8 core Turbo frequency of up to 3.4GH2, and
s17301 | 8 32 4 ©@SOny  Uptol0  Upto2830 AMD 7571 @ 250 AMD EPYC 7000 series processors {AMD EPYC 7571) with an ol core turbo clock speed of 2.5 GHz
. . s1737a || s 16 2 NvMe w1010 | upto3170 AMD | 7832 e 330 2nd generation AMD EPYC 7002 series processors (AMD EPYC 7R32) running at frequencies up to 33 GHz
5 5 C h O I Ce S I n $175.16 s 16 2 eSOy Upte2s Uptods |AwS Graviton2 2 ith 64-bit
s1s060 | 8 16 2 E8SOnly Upto125 | Uptol0 |mtel | 8375C  kelse 290 350 Upto35 GHz 3rd generation intel Xeon Scaisbe processors (ice Lake 8375C)
mégd2ndarge | $18214 | 8 32 4 NvMe Upto10 | Uptod750 AWS Graviton2 : ith 64-bit
. s183s8 | 8 2 4 SOy Upto125 | Upto66 | AMD | 7R13 v 3,60 Up t0 3.6 GHz 3rd generation AMD EPYC processors (AMD EPYC 7R13)
s10345 | 8 2 4 |EBSOnly|  Upto10  Upto4750 itel | 817SM | Skylske 310 Up 10 3.1 GHz Intel Xeon Scalable processor (Skylake 8175M or Cascade Lske 8259C1)
C O l I l p u t e W I t h 8 s19345 | 8 16 2 NvMe Upto10 | Upto4750 intel | 8223CL | Cascadelake 3.0 3.40 8000 series (Seyiske 8124M) processor with a sustained o core Turbo frequency of up to 3J4GH2, and
s19900 | 8 32 4 mSony  Wgh 1000 el | E5-2686 | Brosdwel | 230 2.0 Upto2.4 GHz lntelXeon vaor )
s20221 | 8 15 2 msony  Hgh 1000 el | £5-2666 | Haswed 230 Up 1 2.9 GHz Intel Xeon Scalsble Processor (Haswel E5-2666 v3)
s20300 | 8 64 8 EBSOnly  Upto10  Upto4750 AWS Graviton2 AWS Graviton2 Processor
CO reS s20398 | 8 32 4 8SOnly  Upto125 | Upto10 |mtel | 8375C  kelse 290 350 Upto35 GHz 3rd generation intel Xeon Scaisbe processors (ke Lake 8375C)
° s20a08 || 8 16 2 VMeSSD| Upto125 | Uptol0 |imtel | 8375C | kelse | 290 350 Upto35 GHz 3rd generstion intel Xeon Scalsble processors (ice Lake 8375€)
mSad2xarge | $20732 | 8 32 4 NvMe Upto10  Upto2880 AMD 7571 e | 250 AMD EPYC 7000 sevies processors (AMD EPYC 7571 with an o core turbo clock speed of 2.5 GHz
sarse || s 2 3 (EBSOnl  Upto25  Upto4750 kel | 8124 | Skyiske | 300 3.0 GH Intel Xean Pistinum processors {Skylake 8124)
. Fro m 1 0 2 to s22776 || 8 64 8 850y Uptol0  Upto2880 AMD | 7571 EPYC | 250 | AMD EPYC7000 series processors (AMD EPYC 7571) with an o core turbo clock speed of 2.5 GHz
$22776 | 8 32 4 NvMe Upto10 | Upto4750 intel | B175M | Seylske 3.10 Up103.1 GHz Intel Xeon (Skylske 8175M or Ca Y
s23214 || 8 64 8 NvMe Upto10 | Uptos750 |AWS Graviton2 AWS Graviton2 Processor
|Geners  Msn | mSn2dage || $23942 | 8 32 4 EBSOnl  Upto25  Upto4750 intel | 8259CL | Cascadelske 3.0 350 frequencyof 3.1 GHz and mack requency of 3.5 GHz
8 2 5 'th |Generst M6 méid2uiarge | $24010 || 8 32 4 VMeSSD| Upto125 | Upto10 it | 837SC | kelske | 2.90 350 Upto35GHz 3rd generation intel Xeon Scaiabie processors (ke Lake 8375C)
p e r I I IO n Réa  |rGa2dage | $24094 | 8 6 8 EBSOny  Upto125 | Upto66 AMD | 7RI13 e 3.60 Up to 3.6 GHz 3rd generation AMD EPYC processors (AMD EPYC 7R13)
1 M1 hl2xarge s2sa0a || 8 2 4 woo Upto 10 7 e E5-2686  Brosdwel | 230 23 GHz intelXeon Scatable Processor (Broadwell £5 2686 1)
RS | r52uurge s2sa00 || 8 64 8 E8SOny  uwptol0 | Upto4750 it | B175M | Skylske 3.10 Up 10 3.1 GHz Intel Xeon® Piatinum 8000 series processors {Skytake 8175M or Cascade Lake 8259C1)
RSs  |rsad2xarge || $26426 | 8 64 5 NvMe Upto10 | Upto2880 AMD | 7571 EPYC | 250 AMD EPYC7000 series processors (AMD EPYC 7571) with an o core turbo clock speed of 2.5 GHz
R6i | réi2udarge s26772 | 8 6 8 EBSOnly Upto125 | Uptol0 el | 837SC  kelske 290 350 Upto35GHz 3rd generation intel Xeon Scaisbie processors (ice Luke 8375C)
Re | ra2uarge s26981 || 8 61 8 m@sony  Upto10 inted | 52686 Broadwel | 230 230 intelXeon scalsbie (Brosdwell £5-2686 vd) processors up to 23 Ghz
MSn | mSdn2derge || $27375 | 8 2 4 nvMe Upto25 | Upto4750 imtel | 8259CL | Cmscadelske | 3.0 350 frequencyof 3.1 Gz and ma requency of 3.5 GHz
RS rsd2uege || s28981 | 8 64 5 NvMe upt010 | Upto4750 itel | BI7SM | Skyiske 3.10 Up to 3.1 GH2 Intel Xeon® Plstinum 8000 series processors (Skylske 8175M or Cascade Lske 8259CL)
RSn  rSn2uege || $30003 | 8 6 8 EBSOnly  Upte25  Upto4750 it | 8259CL  Cascadelske 3.0 350 frequencyof 3.1 GHz and maximunm si equency of 3.5 GHz
RSb  rsb2uwge || $30151 | 8 64 8 EBSOny  uwpto10  Upto10000 intel | 8259CL  Cascadelske 3.0 350 GHz and maximum single core turbo frequency of 3.5 GHz
R6i  |rGid2darge || $30522 | 8 64 8  NVMe | Upto125 | Uptol0 el | 837SC | kelske | 2.90 350 Upto35GHz 3rd generation Intel Xeon Scalsble processors (ice Luke 8375C)
X2gd  |xagd2xarge || $33058 | 8 128 | 16 NVMe Upto10 | Uptod7s AWS Graviton2 AWS Gravitan2 Processor
MSzn  mSen2uerge | $33427 | 8 32 4 @sony  Upto2s 3170 |l | 8252C | Cascadelske 450 45GHz
RSn  |rsdn2xarge || $33653 | 8 64 8 NvMe Upto25 | Upto4750 imtel | 8253CL | Caseadelske | 310 350 frequency of 3.1 GHz and maimum sis equency of 3.5 GHz
a3 3.2darge $30383 || 8 61 8 NvMe Upto10 7 el £52686  Brosdwel | 230 ntel Xeon Scaiable Processors (Brosdwel E5-2686 v4) with base frequency of 2.3 GHz
i izdage s3s770 | 8 64 s aws Upto12 Upto10 it | 837SC | kelske | 290 350 Upto35GHz 3rd generation intel Xeon Scaisbie Processors (ice Luke 8375C)
1d rld2dage || $37443 | 8 64 5 NvMe Upto10 72 e 8151 | Skyiske 400 GH:
intgn | imagn2xargel| $37269 | 8 2 4 (3750A | Upte2S | Upteds AwS Graviton2 AWS Graviton2
Ben  Ben2uwge || $a9202 | 8 64 8 NvMe Upto2s 7 me Styiske | 3.10 3.1 G 8 core turbo Intel® Xean® Scalsble (Skylske) processors
D3 |d32xarge ss0s16 | 8 64 s oo Upto1s 1700 it | 8259CL | Cascadelske 3.0 3.0 Upto 3.1 GHz 2nd Generstion inte® Xeon® Scalsble (Cascade Lake) processors
Dien |d3enzdwge || $53217 | 8 32 4 woo Upto2s 1700 i CaseadeLake | 3.0 3.1 Gz 8l core turbo 2nd Generstion Inte® Xeon® Scalable (Cascade Lake) processors
D2 |d22xtarge s6as32 | 8 61 8 2000m High 7 mtel E52676  Hawel | 240 ntel Xeon Scalable Processors (Haswell £5-2676 ¥3) t 24 Ghz
iedn |xdiedn2xtarge| $82376 || 8 | 256 | 32 NVMe Upto2s Upto20 intel | 837SC | kelske | 2.90 350 Upto35GHz 3rd generation intel Xeon Scalsble processors (ice Luke 8375C)
e |xdiern2uisrgel| $82061 | 8 | 256 | 32 ESOnly  Upte2s 3 ntel | 8252C  Cascadelake 450 Upto45 GHz 2nd son Intel Xeon (c 2520)
Xle |xle2darge || $82563 | 8 | 244 | 31 |1x280 | Upto10 1000 it | 8880 | Mawel | 230 |23 GHzintelXeon Scaisbie Processor (Haswel £7-888013)




CONSTANT #2: Compute

Llammer 2

300 warehouses (60 GB) — 96 concurrent users — 5 min. warmup — 20 min. run

¢
To measure X Workload

and compare,
we need
maximum
‘constants’ and
minimal
'variables.

CPU/RAM

R6i-4xlarge
Intel Ice Lake
16 cores
64GB RAM

AWS

AURORA

R6i-4xlarge
Intel Ice Lake
16 cores
64GB RAM

AWS BIG
ANIMAL

R6i-4xlarge
Intel Ice Lake
16 cores
64GB RAM

AZURE
FLEX
SERVER

E16ds v4
(Intel® Ice Lake or the
Intel® Cascade Lake
processors)

16 cores
64GB RAM

AZURE BIG
ANIMAL

E16s_v5
(Intel Ice Lake)
16 mores
128GB RAM

Oeos —




Challenge #3 — \What storage &

a

Google Cloud

® No performance control

® Quoted for 600GB

MAX
Type ‘sustained’
IOPS
Standard Read: 450
Write: 900
Balanced Read: 3,600
Write: 3,600
SSD Read: 15,000

Write: 15,000

MAX ‘sustained’

Throughput

Read: 72 MB/sec
Write: 72 MB/sec

Read: 72 MB/sec
Write: 72 MB/sec

Read: 240 MB/sec
Write: 240 MB/sec

https://cloud.google.com/compute/docs/disks/?&_ga=2.6276721
1.-658045011.1598996595#pdperformance

OEDB

dWS

¢ All about which level and what you
are willing to pay — 600GB sizing

MAX

; f MAX
Type sustained Throuahout
IOPS ghe
Optimized HHD MAX 147
(st1) MB/s max
General Purpose
SSD (gp2) 3000
General Purpose
SSD (gp3) 3000 500 MB/sec
Provisioned IOPS
SSD (i07) MAX 30,000
Provisioned IOPS MAX 64,000

SSD (i02)

https://docs.aws.amazon.com/AWSEC2/Iatest/UserGuide/ebs-vol
ume-types.html?icmpid=docs_ec2_console

— https://docs.microsoft.com/en-us/azure/virtual-machines/disks-ty
pes

® Azure has ‘binary’ pricing = 128GB,
256, 512GB, etc.

® Assume 1024 GB

|t MAX
Type sustained Throughput
IOPS 9np
Standard HDD 500 60 MB/sec
Standard SSD 500 60 MB/sec
Premium SSD 5000 200 MB/sec
Ultra Disk 51,200* 768 MB/sec*

=




CONSTANT #3: Storage

To measure
and compare,
we need
maximum
‘constants’ and
minimal

A
ﬁ Workload

CPU/RAM

STORAGE

'variables.

®eos |

300 warehouses (60 GB) — 96 concurrent users — 5 min. warmup — 20 min. run
AWS AWS BIG AFZLUEI;E AZURE BIG
AURORA ANIMAL SERVER ANIMAL
E16ds_v4
Réi-4xlarge | R6i-d4xlarge | R6i-4xlarge | (maoisisworte | E165_V5
Intel Ice Lake | Intel Ice Lake | Intel Ice Lake | Intel® Cascade Lake |(Intel Ice Lake)
16 cores 16 cores 16 cores 1"3”?;‘;2)3 16 mores
64GB RAM 64GB RAM 64GB RAM 128GB RAM
64GB RAM
300GB - io1 | have no 300GB -i02 | Provisioned 300GB -
storage at idea storage at 2TB to get Ultradisk at
7000 IOPS 7000 IOPS 7500 IOPS 7000 IOPS




Challenge #3 — Storage cost is confusing 5O)

2%

® Top performing storage: Ultra Disk

® You pay for it in discrete increments:

256GB, 512GB, 1024GB, etc

O i.e. Evenif you want a volume of 300GB
you pay for 512GB

® You configure:

o IOPS operatlons/sec ===

o Thoughpt=MBps

@ E D B https //azure mrcrosofH:om/en -us {p{:ﬁi — -

. cmg/detalis[managed dlsks/* =

|
L
i

((# of GB * $0.14746)+(# of IOPS * $0.06132)+(# of MBps * $0.39566))*12

* Pricing
* 3$0.14746/mon per GB
* $0.06132/mon per IOPS

* $0.39566/mon per MBps A
* Example of VMs and their ‘limits’:

“Max uncached disk
throughput IOPS/MBps”’

~ E4ds_v4 4 CPU/32 GB 6,400 / 96

~— E8ds.v4 8 CPU/64 GB 12,800 / 192

~ Etéds_v4 16 CPU/128 GB 25,600 / 384

~— E32ds.v4 32 CPU/256 GB 51,200 / 768 =
e ===

©EmterpriseDB Corporationr2622—AH-Right




Challenge #3.1 — Storage cost is confusing &

((# of GB * $0.10)+((730 hours * 60 mins * 60 sec * # of IOPS that second) * $0.0000002))*12
aWS
~ %Mw“#’l ;

e Inputs/Outputs per

Second/Volume
o  Gp2has “Up to” 3 IOPS/GB * $0.10/mon per GB

o Gp3 has them - "Up to” 16,000 * $0.0000002 /mon per IOPS
o 107 and 102 has them - “Up to” 64,000 e Example of VMs and their ‘limits’:
(@)

02 Block Express has them - “Up to”

256,000

e Aurora Pricing

e RDS supports gp2, gp3 and io1

e Aurorais based on SoIJd state Réixamge 4 CPU32 GB "Up 1010
drIVES — e ,::;/;;;:iii_i;:{{ R6i.2xlarge 8 CPU/64 GB “Up to” 10
— *: ~— —————  Reidxarge  16CPU/128GB “Up to” 10

@ EDB = — ~— Rei8xlarge 32 CPU/256 GB 10
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adwsS AWS RDS: IOPS, Tuning and Cost

U

Annual

Annual Total

Storage Cost

Cost

$36,900 $45,531

20,000 | $24,900 $32,331

15,000 | $18,900 $25,731

64 GB RAM | 10000 | $12,900 $19,131
7,000 | $9,300 $15,171

5000 | $6,900 $12,531

4,000 | $5,700 $11,211




CONSTANT #4: Database

Q flammer
To measure ﬁ Workload €

600 warehouses (120 GB) — 96 concurrent users — 5 min. warmup — 20 min. run
a n d CO m p a re’ AWS AWS BIG AFZLUE|§(E AZURE BIG

d AURORA ANIMAL SERVER ANIMAL

we nee
. CPU/RAM | reiaxiarge | Rei-dxiarge | Reidxiarge | iaosV4 | E16s vs
(
Mmaximum == | Intel Ice Lake | Intel Ice Lake | Intel Ice Lake | Intel®Cascade Lake |(Intel Ice Lake)
5% 16 cores 16 cores 16 cores 1"3’?;‘;:)8 16 mores
‘ ’

Consta nts and 64GB RAM 64GB RAM 64GB RAM 64GB RAM 128GB RAM

H %Y STORAGE | 300GB -iof 300GB -i02 | Provisioned 300GB -

m I n I m aI storage at I h%veeano storage at 2TB to get Ultradisk at

, . 7000 IOPS 7000 IOPS 7500 IOPS 7000 IOPS

Varlables Se— ' — Communit Postgres Communit Communit Communit

: = y g y y y

————— @ ‘DATABASE | Postgres ‘Compatible’ Postgres Postgres Postgres

= Y —————— v145 v14.5 v15.1 v14.4 v15.1
®EDB =




Challenge #4 — How to get to ‘optimized’

e Components
o  Picking the optimal CPU/RAM Performance

o Picking the optimal storage

e Postgres

o Latest version

OBJECTIVE: LEAST COST PER TPM

o Configuration settings

OQEeDB —




Sum of Effort — thus 1ar

e The effort

J PR0BE T G LMELK 31 Mbed Lo 5 O LEAKNING 35 PROBE X & @ UNK Z ounnas EZogz
. )3 2O O - PROJKCT 2 REHING ( covcmon 2 ot o £ orsei 2 T 2 T
o  Ran over 500 unique runs of HammerDB ) Z 2 O & SEARG ~ T ~;§:mﬁ°|~MSOEUIR\|CEI:g 3.,\%&: EZSE

Emteiloats 5r 1Y S P SHI XS
.STOCK = < & G LINK e SASY2EHI2EH
across the 3 clouds oo il = = 0. C o Sk 5 9 3¢ 9 e LLL Z OO O
o . . DN T K HEI=MER:E2= 0 Doy S0
o Maximized ‘constants’ — database size, WINE o O € = L] O 2 SCAN T e & T UEx Qz0g 208
: SIoN < & O science -\ \~2 g BT
o w LLla w3da w3
concurrency, run time, etc. I?\JI uace ~ EXAMINE a_ & prose St OL?EZIEN _13333285 380

Ll [N}
o  Generated >30TBs of total data M MET”ODOL‘Jg YZ MZ
K STOC unc\ our
o Each load-and-run takes 2 hours olodiR ER“V\ENTATlON Rm'\s"”gp METHOD>Z< o s
o HING CAN LL > =% TEAC ~= 8- 2 80- 3¢
e Objective iAToN 2\ Ko E 20O EXPEE /N3 Sexn LIWBNE:
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Jnleash the power of Big Animal

Your Postgres database is too important to leave to generalists

g

Postgres
Expertise

EDB's expertise goes above the
infrastructure; we help steer the
database roadmap and patch its
bugs

4

NO
LN

Oracle
Compatibility

Leave Oracle and further
your cloud journey with a
fully managed Postgres
service

®OEDB ;?

-
@

Extreme High
Availability

High availability of your
PostgreSQL clusters so
you're always on, always
available




—inally

— COST & MONEY - Auroras
0

Amazon Aurora

AWS EDB Big Animal with
Aurora Community Postgres
Cost $4,690.40 $787.38 $1,105.88 $1,235.88 $1,430.88
64 GB RAM
Gp3 at 7000 lo2 at 5000 o2 at 7000 102 at 10,000
2772 ’
Storage 7 I0PS I0PS IoPS I0PS
ﬁ Higher better ~ Optimized Results 282,250 246,624 275,980 307,653 311,875
@ Lower better $s/TPM $0.017 $0.003 $0.004 $0.004 $0.005
ﬁ Higher better TPMs/$ 60 313 249 250 218
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BigAnimal compared to...

. NIg
T IT
A Azure ﬁ aertggrslgeg

Big Animal

Flexible Server

Big Animal

Aurora Postgres

Postgres

) 65TBH60K IOPS  16.3TB/18K IOPS with [l 65.5TB/ 256K Iops 09578/ 256K 128TB/ Unknown
0t Max Storage . . : o1 10T 1Bl 290K IOPS with io1 IOPS with
I:I[ID g with Ultradisk Premium Disk with io2 Disk Disk unknown storage
== Postgres 0 0

=3 Tunability 98% S1% 98% Bake LG
7~ Max Backup
. 1 35 days 180 davs 35 days 35 days
@ Retention 80 days y
60 $0.023 per GB $0.023 per GB $0.095 per $0.021 per
= Backup Costs (Azure BLOB) $0.095 per GB-month (cost of S3) GiB-month GB-month

Support

I
4

24x7 break-fix
included | portal w/
health check | sev
1 response <15
min/remedy <4
hours

2022 Copyright © EnterpriseDB Corporation All Rights Reserved

Additional Cost |
‘Pro-Direct Support’ |
24X7 access ‘after a

support request is
submitted’ | sev ‘A
response 60
min/remedy ???

24x7 break-fix
included | portal
w/ health check |
sev 1 response
<15 min/remedy
<4 hours

Additional cost | 24x7 access | sev 1
response 4 hours/ remedy ???

a

Google Cloud

Big Animal

TBD (Coming 1Q,

2023)

98%

180 days

$0.023 per GB
(Google Cloud
Std)

24x7 break-fix
included | portal
w/ health check |
sev 1 response
<15 min/remedy
<4 hours

Google SQL
Postgres

65TB/30K IOPS
with SSD disk

51%

365 ‘backup’
actions

$0.08 per
GB/month

Additional cost |
24x7 ‘Enhanced
Support’ | ‘P1’
response 60 min
/ remedy ??7?



What is next

e Other databases: Size/Benchmark other

databases: MySql, SQLServer and Oracle
e Publish best-practices materials from

raw data
o Presentations, papers, blogs, webinars, etc

o Get some immediate wins and renewals
e Help you make the right decisions in
cloud

Oeos




Innovation Roadmap

N\

et
Availability
Cross-region .
availability
Cross-region d
multi-master
clustering .

Cross-cloud clustering

Custom maintenance
windows o

Adding Google Cloud
Platform

2 Copyright © Enterprise “orporation All Rights Reserved

2022 Copyrig DB
Adding new regions

il

Performance

Faster access to
clustered data

Automate usage of
connection pooler

Realtime database
tuning based on
workload

Separate WAL logs
into own disk volume

Automation

Storage auto
clustering

Self-serve major
upgrade control

Autoscale storage
across clusters

Automated Tuner

=2

Cost Optimization

e Automate
Hibernate/Resume

* Best price/
performance CPU VMs

* VM and storage
workload optimization



SO what did we

yxjearMTQday

There are a lot of ways cloud
gets expensive — with no value
Confusion in how to select the
right components

You want to work with the right
vendor with a focus on
open-source Postgres
Consider using a workload tool
like HammerDB to give you
something to
measure-and-compare
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