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Administering large scale Postgres O o cone
installations R

A complete software stack - for government agencies and others - meeting
the demands for:

Agenda

Fast and agile for development
Stable, secure and high availability
Backup, restore and restore tests
Easy access to data

Easy database analyzing
Application migration
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[ Who are we ] National Agency for IT and Learning w
T o onen
NATIONAL AGENCY

- numbeI‘S FOR IT AND LEARNING

[ 20 in IT operations ]

35 agile teams
(125 developers)

[ Two locations J

70 products
[ 350 employees J [30 internal systemSJ




[ Who are we] The Danish education system v
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MINISTRY OF CHILDREN
AND EDUCATION

NATIONAL AGENCY
- numbers Grade ISCED! EQF? FOR IT AND LEARNING

From kindergarten to
upper secondary education [

Vocational education and training:

We & Postgres are supporting
around 1 mil students daily! :
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The SSO solution (Unilogin) - B
Supporting 1 mil Iogins a day 2 ZLrE::::jDQr:JaliﬁcaﬁonsFramework
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... the demands for:

[ Fast and agile for development ]
Stable, secure and high availability
Backup, restore and restore tests
Easy access to data

Easy database analyzing

Application migration

Automated by Ansible - you will get 4-5 environments per system / product
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develop enviroments
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MINISTRY OF CHILDREN
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NATIONAL AGENCY

FOR IT AND LEARNING



...the demands for:

[ Fast and agile for development ]
Stable, secure and high availability
Backup, restore and restore tests
Easy access to data

Easy database analyzing

[ Application migration ]

Standard Environments

devX-applicationname.stil.dk
test-applicationname.stil.dk
prep-applicationname.stil.dk
applicationname.dk

environment-applicationname.stil.dk
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MINISTRY OF CHILDREN
AND EDUCATION

NATIONAL AGENCY
FOR IT AND LEARNING

load balancer / ssl terminating

nodel

node2

Latest LTS Ubuntu

Dotnet or
Jboss + Glowroot

Central log collection (Nagios Log)
Central monitoring (Nagios Xl)
Central ntp, dns, etc

pgBouncer




...the demands for:

Fast and agile for development

[ Stable, secure and high availability ]
Backup, restore and restore tests

Easy access to data

Easy database analyzing

Application migration

load balancer / ssl terminating

nodel node2
Dgb pgb
primary

secondary
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NATIONAL AGENCY
FOR IT AND LEARNING



... the demands for:

Fast and agile for development
Stable, secure and high availability
[ Backup, restore and restore tests ]

Easy access to data

Easy database analyzing

Application migration

primary

secondary

barman NFS
streaming share
backup

>
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NATIONAL AGENCY
FOR IT AND LEARNING

NFS snap
external




...the demands for:

Stable, secure and high availability

Fast and agile for development

[ Backup, restore and restore tests ]
Easy access to data

Easy database analyzing

Application migration

primary

secondary
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barman
streaming
backup

Production
and Test

\_
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2) restore to recovery

server

1) insert time value to
primary

J

>
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Round Robin
Round
the Clock

~_

6) write a log
entry / alert
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MINISTRY OF CHILDREN
AND EDUCATION

NATIONAL AGENCY
FOR IT AND LEARNING

3) start the restored
cluster

4) check for time value in new
cluster

5) drop the
cluster



...the demands for:

Stable, secure and high availability £

\N T/
F i —
ast and agile for development MINISTRY OF CHILDREN
Backup, restore and restore tests AND EDUCATION
i NATIONAL AGENCY
[ Easy database analyzingl FOR IT AND LEARNING
Easy access to data

Application migration
Automated analyze-reports
with pgBadger

https://pgbadger.stil.dk/PORT

|

é ) . .
logs NES |=——=>| displaying reports
- ) .
oy server generating
clusters <> | pgBadger

. J . J

11



...the demands for:
3
Stable, secure and high availability s
Fast and agile for development MINISTRY OF CHILDREN
AND EDUCATION
Backup, restore and rgstore tests NATIONAL AGENCY
Easy database analyzing . e e . FOR IT AND LEARNING

[ Easy access to data ]

Browser § @ Yo |Q Dashboard Properties SQL  § broker/jan birk@stil dk@prod* x

Application migration = S s Te 5

reign Data Wrappers

anguages mBv A Y v Nlmt v~ @ »v @O %D =0
> @ Publications

« 99 Schemas (3) Query  Query History ;
> & api 1 with login_data (tid,succes,fejl) as (
2 SELECT

> <& pgbouncer
~ & public
> [ Aggregates

> 4L Collations

3 TO_CHAR(TIMESTAMP WITH TIME ZONE 'epoch'+event_time  INTERVAL 'l millisecond', 'yyyy-mm-dd HH24:MI') as dato,
4 count(s) filter (where type = 'LOGIN') as login,

5 count(x) filter (where type = 'LOGIN_ERROR') as login_fejl

6 FROM event_entity

7 where event_time > (select cast (extract(epoch from current_timestamp)+1000 - 1 * 3600 # 2 1000 as bigint)) and
8

> & Domains (type = 'LOGIN' or type = 'LOGIN_ERROR') and
9 session_id is null
> [[3 FTS Configurations ol rioUb BV dato
> [} FTs Dictionaries Ty
5 Aa FTS Parsers 12 select tid,succes,fejl,fejl+100/succes as procent from login_data ;
> FTS Templates Data output Messages Notifications 7
> [E Foreign Tables
= i s s~
= » (@) Functions +| B0
. tid succes fejl procent
o M lized Vi
pgAdmin g [ o[ ofmr s
{ e e Aarsion 4 > % Operators 7 20220922 0537 s 0 2
> {{} Procedures
Management Tools for PostgreSQL 2 Juzoszross o o i
> 13 Sequences
3 2022-09-22 05:39 43 0 ]
v Tables (114) I
4 2022-09-22 05:40 37 1 2
> F admin_event_entity
5 2022-09-22 05:41 46 [ ]
> [ aktoerer
6 2022-09-22 05:42 40 0 ]
> [ aktoergrupper
. T 2022-09-22 05:43 47 1 5
> 5 associated_policy
> B3 authentication_execution | ° 202209220544 4 0 2
> [ authentication_flow 9 202209220545 2 2 2
> E5 authenticator_config 10 2022:09-22 05:46 9 0
Tatal e 191 AE 121 Ouiary samlata 00000 RRR In1ealt

~ 400 clusters / ~ 20 hosts

12 ~ 300 pgAdmin users N————— \ S




...the demands for:

Fast and agile for development
Stable, secure and high availability
Backup, restore and restore tests
Easy database analyzing

Easy access to data

[ Application migration ]

Old (proprietary( app

13

postgres_fdw
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FOR IT AND LEARNING

New (open source) app



...the demands for:
3

Fast and agile for development \ 8
[ Stable, secure and high availability - work in progres] mrgsETDRJC%I%H’JLDREN
Backup, restore and restore tests NATIONAL AGENCY
Easy database analyzing FOR IT AND LEARNING
Easy access to data
Application migration

PROGRESS

rw-db.sti.dk/PORT ——essssssssssssssssses 1500 app instances / nodes

(ro-dp/db.stil.dk/PORT) psal
pgadmin

Switch-over:
ansible-playbook db-shift-primary port=PORT
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A complete software stack - for government agencies and others - meeting

the demands for:

Summary

Fast and agile for development
Stable, secure and high availability
Backup, restore and restore tests
Easy access to data

Easy database analyzing
Application migration

SRS XXXKX

- Automated by Ansible and made possible by Postgres / open source
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Thanks to:

- all the guys back home
- Postgres and it's community
- and with great help from the sponsors and other companies.

with special help from

) 1iracled42 ~«- CYBERTEC

https://www.miracle42.dk/ https://www.cybertec-postgresql.com/

Jan birk: jan.birk@stil.dk 17
Morten Bggeholm: Morten.Boegeholm@stil.dk
Peter Gram: peter.gram@miracle42.dk
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