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About me

Heiko Onnebrink - DBA - developer - open-source contributor
300 relatives in China + 3 kids in Germany
working 25 year as Oracle employee, trainer, consultant & freelancer

I decided 3 years ago to stop doing anything with Oracle products

Currently principal domain architect of core infrastructure @ METRO|NOM
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Relational Database @ METRO NOM

IT grown over decades - Digital Readiness projects
3000+ Oracle databases - alternative RDBMS

ticket driven organisation « support DevOps / DBaaS
slow delivery time - full automation

low level of automatisation - self service

* run across any cloud, on prem and public
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CHAPTER # 1

Containers




We started and build some containers ..

The PostgreSQL container

Based on Ubuntu Image

PostgreSQl_ PostgreSQL database with GIS
WAL-G for wal shipping

FDW for PostgreSQL and Oracle
Oracle instant client

ng_activity

ng_audit

_ogical Decoding plugins (Json/Protobuf) for Kafka Integration

Timescaledb & Prometheus Extension

... and an entrypoint / shell script which contains the logic
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Postgre SQL

The PostgreSQL container (continued)

Features:
create a new database

- from scratch

- as a slave of some existing db

- as a clone of some existing db

run a major release upgrade of a database

run a full / PIT /restore-point based recovery
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WAL-G

The Backup Container

Created from the PostgreSQL container, so it already contains WAL-G

binaries.
.. just contains a different entrypoint / shell script with some logic

Features:

write backups straight to object storage (S3, SWIFT, GCS)

allow full or incremental backups

added functionality to allow self-contained backups for database not
running wal shipping (by temporarily activating wal shipping during
backup execution)

also used to do backup cleanup on object storage
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The Metric Container

There was already something .. so lets use it ..

Features:

out of the box metric sources for most relevant OS level metrics

out of the box PostgreSQL metrics
easy extensible to add any custome metrics
easy to containerize

open architecture.. can be used also for any other metric source
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influxdb

15 Grafana

@ pgBadger

0 ) )

oo

Y

> PierreZ / goStatic

PgAdmIn

Management Tools for PostgreSQL

The backend and helper container

used wherever possible ready build containers from docker hub

Features:

Influxdb : time series database to store ¢

b and host metrics

Grafana : web based dashboard to visua

DgAdmin : web based admin tool

goStatic : minimalistic HTTP server used to publish pgBadger reports

1ze metrics

ngBadger: transforms db logs into HTTP web content



spin up some db like this:

docker run registry.metronom.com/rdb-dev/postgresql:11
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create db with usr/pwd, mount volume inside and ship wal to S3 storage :

docker run --rm -d --name postgresqgl -d

-v /dockerdata/postgresql:/postgresqgldata

-e username=heiko —e password=supersecret —db=appdb1l

-e DBUUID=5b54d046-c8f3-447c-8e56-247b7493b4df

-e BACKUP_TYPE=S3

-e BACKUP_URI=//backup.postgresqglbackup.dus30hcp01.asf.madm.net
-e BACKUP_CREDENTIALS="someid:somesecret"

-e PG_WRITE_ARCHIVE=true

registry.metronom.com/rdb-dev/postgresqgl:11
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take a backup from a running db to some object store

run a major PostgreSQL release upgrade

restore/recover a db with all recovery options

collect metrics and ship them to some metric repo

publish metrics using Grafana container

offer pgAdmin web

publish pgBadger reports to web using HTTP container on DB node
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But who will continously build and

test all these containers ..




CHAPTER # 2

The container build pipeline



We created next some container build pipeline ..

Postgresql:12.4711 Docker Trusted Postgresql:12
Postgresql:11.4711 Reglstry Postgresql:11
Postgresql 10.4711 Postgresql 10

doc ker

/rdb- hlstory /rdb production

Postgresqgl:12.4711
Build#4711 Postgresql:11.4711

. ﬁ Postgresql:10.4711
/ docker (re)tag image
\ I -‘ with prod label
BUILD w TESTM DEPLOY w
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Container build pipeline (continued)

\/ GitLab Projects v  Groups v  Activity Milestones Snippets |

Search or jump to...

@ rdb > & pg-container > Pipelines

&> pg-container

All 333 Pending 0 Running 0 Finished 328 Branches Tags

Run Pipeline Clear Runner Caches Cl >
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© Project
® Repository Status Pipeline Commit Stages
#88160 by & P PROD4.1 o 88972eec & 00:33:110
) | assed ()
O Issues latest | & update README for pipeline tri... @ @ — @ 3 1dayago
f1 Merge Requests
PPROD4.1 o 2Tfe6T960 & 00:42:00
P assed #88074 by API
4 Cl/CD y & change integration test report t... @ @ @ @ @ B 2daysago
Pipelines
PPROD4.1 -0 2fe61960 & 00:22:13
Jobs assed #86357 by API
Y & change integration test report t... @ @ @ @ @ & 1weekago
Schedules
Charts PPROD4.1 o 2fe61960 & 00:23:46
assed #85731b (»)
y & & change integration test report t... @ @ @ f 1week ago
(3 Operations
. . 28e5d9e7 & 00:23:56
O wiki assed #84479 by AP FPROD4. 1
y & fix integration test report proble... @ @ @ @ @ 2 weeks ago
o Shippets
P PROD4.1 -o- 28e5d9e7 & 00:23:36
Setti assed #82926 by API
o SFHIES y & fix integration test report proble... WOV i 3 weeks ago
P PROD4.1 -o- 28e5d9e7 & 00:34:59
#81684by % & fix integration test report proble... @ @ @ @ @ 4 weeks ago
P PROD4.1 -0 28e5d9e7 & 00:39:44
assed #81497 by API
Y & fix integration test report proble... @ @ @ @ @ ) 4 weeks ago
PROD4.1 o 28e5d9%e7 00:21:45
#81445by & A OO ;

& fix integration test report proble...

3 1 month ago



Container build pipeline (continued)

\/ GitLab Projects v  Groups v  Activity Milestones Snippets | v Search or jump to...
&E pg-container @ rdb > & pg-container > Pipelines > #88074
& Project {@passed ’ Pipeline #88074 triggered 2 days ago by

&) GEEEIET) change integration test report to simple html as temporary solution to prevent pwd offering

() Issues 0
® 8jobs for PROD4.1 in 42 minutes (queued for 5 seconds)
Il Merge Requests 0
R
4 ClI/CD
Pipelines o 2fe6f960 - (p
Jobs
Schedules Pipeline Jobs 8
Charts )
Cleanup Build Image-test Integration-test Deploy-prod
Q i —~ . —~
# Operations @ cleanup-docker... ©Q @ build-pg-10 & (v) test-only-pg & @ integration-test... © (v) deploy-prod-sc... ©
(0 Wiki
() build-pg-11 Q
o5 Snippets
() build-pg-12 Q

£ Settings
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How do we make now a

Self Service out of It

2

e




CHAPTER # 3

The API first approach !



We build some REST API ..

RESTful
. § GO follows micro service principals

S

written in Go
{ R E ST } consumes other REST APls of cloud and storage providers
ultra high availability as it is runs across several DCs

backed by Cockroach DB (solving for us all the distributed problems)

secured by OAuth 2.0
Cockroach ps

terminated by a distributed load balancer
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PostgreSQL DBaaS Restful - API

{ REST ]

Flia
I C

TCockroach DB

TCockroach DB

DC-3




CHAPTER # 4

The self service



In the end we build the Self Service portal ..

2 GO written in Go (using Go HTML templates, jQuery, Twitter bootstrap)
D

S

<

designed with the target to have a great user experience

\&:’jauer{ wizard for db creation incl. jobs and reports

write less, do more.

allow self-service config/backup/restore/recovery

expose dashboards and pgBadger reports to DevOps teams

pay per use

integrate customer feedback so that we better learn how to improve our service

29
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Intuitive to use..

M RDB Heiko Onnebrink | ADMIN (&

Databases (PostgreSQL)

o Name s | Searchvalue ... New Database

DB Name %+ Curr.State = Description < DataCenter /Avail. Zone = |IP Address = Port = Repl.Status =+ Tenant =
coreroller m CoreRoller DB DUS11/ 10.96.147.223 5432 RDB_ASM
coreroller m coreroller DB DUS11/ 10.96.145.156 5432 RDB_ASM
coreroller-flatcar m coreroller DB for flatcar linux DUS11/ 10.96.146.239 5432 RDB_ASM
coyo m United Slave Database FFM11/ 10.98.144.72 5432 SLAVE RDB_UNITED
coyo m United Database DUS11/ 10.96.145132 5432 MASTER RDB_UNITED
coyopp m UnitedPP Master - resiez DB FFM11/ 10.98.144.43 5432 MASTER RDB_UNITED
coyopp m UnitedPP Master - resiez DB DUS11/ 10.96.148.69 5432 SLAVE RDB_UNITED
coyoppdev m United DEV database - 28102019 FFM11 / Rack1 10.98.148.33 5432 RDB_UNITED
druckerdb m Liste aller Drucker am Campus DUS DUS11 / Rack1 10.96.148.89 5432 RDB_DRUCKERDB  ««+
fsd-mm-sdb-odoo12 m ODO0O12 MWM session db DEV DUS21 / Rack1 10.97180.120 5432 MASTER RDB_ODOO
Previous Page 3 / 12 Next Pagesize 10
Time Zone: Europe/Berlin % | Refreshin4seconds @ Auto Refresh



wizard driven DB (and job) creation..

31

M RDB

New Database

Access

Backup & Recovery

Miscellaneous

Summary

Database Details

Data Center Availability Zone

[ GCW1 = J [ europe-west1-c

4)
)

DB Name

[ DEMO

MARC Product

l C1290

Tenant

[ ADMIN

12

PostgreSQL Version
' ‘)

Description

Heiko Onnebrink | ADMIN (>

some demo db

Time Zone: Europe/Berlin v



summary screen ..
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M RDB
New Database

° Database Details Summary (Please review all data before you continue!)
DB Name Description
DEMO some demo db
Data Center / Avail. Zone Product
GCW?1 / europe-west1-c C1290
Storage Type Volume (GB)
LOCAL 375
Po_rt User
5432 myuser

@ Backup job

Frequency

Next Run (date & time)

DAY

2019-11-18 22:00 CET

@ Automatic patching job

Frequency

Next Run (date & time)

4 WEEKS

2019-11-24 22:00 CET

Heiko Onnebrink | ADMIN (>

PostgreSQL Version

11

Tenant

ADMIN

Flavour

developer

@ Data Protection

@ PgBadger Job

Frequency Next Run (date & time)

THOUR

2019-11-18 10:00 CET

Cancel Previous ] Create Database




M| RDB

Databases (PostgreSQL)

o Name ¢ | Searchvalue ...

Heiko Onnebrink | ADMIN &

DB Name + Curr.State = Description < DataCenter / Avail. Zone = IPAddress = Port = Repl.Status = Tenant 3 *LE
coreroller m CoreRoller DB bus11/ 10.96.147.223 5432 RDB_ASM

coreroller T corerolier DB DUST1/ 10.961465.156 5432 RDB_ASM
coreroller-flatcar 5432 RDB_ASM R E 8 T
Create Database

coyo 5432 MASTER RDB_UNITED e
coyopp 5432 MASTER RDB_UNITED ...
coyopp m UnitedPP Master - resiez DB Dus11/ 10.96.148.69 5432 SLAVE RDB_UNITED ...
coyoppdev m United DEV database - 28102019 FFM11/ Rack1 10.98.148.33 5432 RDB_UNITED .
druckerdb m Liste aller Drucker am Campus DUS DUS11/ Rack1 10.96.148.89 5432 RDB_DRUCKERDB  +++«
fsd-mm-sdb-odoo12 m 0DO012 MWM session db DEV DUS21/Rack1 10.97.180.120 5432 MASTER RDB_ODOO e

Previous Page 3 / 12 Next Pagesize 10 $

POSTGRESQL QUICKVIEW - @

Uptime

11.6 weeks

24MiB

19MB

977 KB
488 KiB

o8
113

—read = write

3smil
30Mil
25Mil
20Mil
15Mil

10mil

0
111230 19300 114330 11400 110430

Buffers

Buffers Allocated
— Buffers Backend

@ Overview

@ Global Stats

©@Queries ¥ Events

Time Zone: Europe/Berlin % | Refreshin

Memory Used
81%

Network

4seconds @D AutoRefresh

< zoomOut > @ Last5minutes R

Queries per second Max connected backends

3259

075
1143

113

1114

— short = medium = long

— fetched 110K 954K

— returned 456K 3.047 Mil

— inserted
updated
deleted

14500 114530 111600 11:1630

Conflicts/Deadlocks WAL shipping delay

confiicts emin
= deadlocks  5min
4min

1 min

omin

Sessions ~  Checkpoints - Temp Fil

@ Vaowms  BTemporaryfies  OSessions & Connections

6

49 X 20md0s 2019-11-12 2019-11-17 8 queries/s at
Number of unique Number of queries Total query duration 00:00:22 20:30:13 2019-11-12
nomalized queries First query Last query 10:00:51

Query peak

A SQL Traffic
KEY VALUES

8 queries/s
Query Peak

2019-11-12 10:00:51

Date

A SELECT Traffic
KEY VALUES

4 queries/s
Query Peak

2019-11-12 10:00:51
Date
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QUERIES PER SECOND (5 MINUTES AVERAGE)

%0
mpaximum

80 | 1 nverage
Minimum

70|

60

50

40

30

20

" ‘ ‘ ‘ ‘

o

TNv2019  13Nov-2019  14Nov2019  15Nov2019  16Nov2019  17-Nov2019  18Nov2019

Download

SELECT QUERIES (5 MINUTES PERIOD)

aximum

19-Nov-2019

05
RN2019  13NOV2019  14Nov2019  15Nov2019  16Nov2019  17-Nov2019  18Nov2019
Download

19-No0v:2019

Disk Space

— DiskFree
d

Replication lag

replication siot_10_98 14472

1114 116

15 Grafana & influxdb

REST }

Ignition Config

build machine

<

WAL-G

PostgreSQL

pgBadger

HTTP server

What happens in the background when a DB gets created

ship WAL

Metric Collector



M RDB

Database Details

DB Name (Type & Version)

fsd-mm-sdb-0doo12 (PostgreSQL 10)

Description

ODO012 MWM session db DEV

Storage Type Volume (GB)
LOCAL 75

IP Port
10.97.180.120 5432
Current State Desired State

unning. running
Jobs

Request Details

Request Type Requested on

CREATE-DB 2019-11-06 11:47:42 CET

Last Step

Last Error

34

State

PROCESSED

DB details with request and job views ..

Heiko Onnebrink | ADMIN G)

Database List

Data Center / Avail. Zone MARC Product
DUS21 / Rack1 A1309
Flavour Tenant
smallbusiness RDB_ODOO
Replication Status Data Protection
MASTER C)

DBID

c5bea3c0-c126-4f8a-a069-6fb84cc36b9d

Request Key

501241816420024324

Body

"id": "cbbea3c0-c126-4f8a-a069-6fb84cc36b9d",
"state": ",

"dcName": "DUS21",

"version": "10",

"name": "fsd-mm-sdb-odoo12",

"description": "OD0012 MWM session db",
"userName": "odoo",

"password": "***masked***",

Trace

Timestamp

2019-11-06 11:47:49 CET
2019-11-06 11:47:49 CET
2019-11-06 11:47:49 CET
2019-11-06 11:47:50 CET
2019-11-06 11:48:17 CET
2019-11-06 11:50:27 CET
2019-11-06 11:51:09 CET
2019-11-06 11:51:47 CET
2019-11-06 11:51:56 CET

Time Zone: Europe/Berlin

Requests List

Action

start

validate

create object storage bucket
create server

reboot server

contact container engine
ship db container

ship remaining container

end

% | Refreshin1seconds @) Auto Refresh
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cost detalls per tenant ..

Costs Details For PSC 241-6286

Price / Unit Cost
(EUR) (EUR)

Collect Name Amount

DB flavor analytics with local

0.7924 2022.51
storage

DB flavor developer with local

0.0926 38.80
storage

DB flavor highend with local

0.0926 38.80
storage

DB flavor powerbusiness with

13517
local storage

DB flavor smallbusiness 32.68

DB flavor smallbusiness with local

366.76
storage

Network attached disk space 0.000702 29.41

Cancel




and we value customer feedback..

Thank you for giving us a feedback!

Please express your overall experience with our product by clicking the corresponding tile below.
If you like, you can also write some comments or just request that we contact you.

o0
4

Please enter your comments here

@  Contact me

36



LAST CHAPTER

lessons learned
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 automize everything you do more than once

« use automated testing from the very beginning

 know your customer, build what he needs and make him productive
- start with a minimal viable product (MVP)

« grow from here feature by feature

« It takes some time to get there.. but its worth the effort

once you got there you will gain time, quality and happy customer..
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Thank you for
vour attention!

the PostgreSQL team @

METRT NTM



