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Overview

This document covers how to install PostgreSQL and pgAdmin4, and
how to run our first queries from class.

« PostgreSQL is a popular open source database server. Unlike SQLite, PostgreSQL is a much
more feature rich database management system. With PostgreSQL, you have 2
components, the server and the client. This isn't very different from your web server-
browser model where the browser is your client: The web server services requests for
fetching web pages whereas a database server services SQL queries on a database.

« This document will guide you through the process of setting up PostgreSQL on your
machine. What this means is you will have a locally running instance of the PostgreSQL

server on your machine.
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Overview

e Just as a web browser helps make requests to a web server and displays the results of the
request viz. a web page, similarly a database client helps you fire queries at a database

server (PostgreSQL in our case), and displays the results that the database server sends
over from processing those queries.

« The two most common clients that you will come across when using PostgreSQL are "psql"
which is a command-line client and "pgAdmin" which is a graphical client.

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/



https://northeastern-datalab.github.io/cs3200/

Outline

. Setup PostgreSQL for MAC



PostgreSQL

© & https://postgresapp.com/downloads.html oo v

Postgres.app

The easiest way to get started with PostgreSQL on the Mac

Introduction Documentation GitHub

Latest Release

If you're new to Postgres, this is the file you should download. It includes everything you need to get started with
PostgreSQL and PostGIS.

Postgres.app with PostgreSQL 12

Postgres.app v2.3.5 - Requires macOS 10.12 - Download Size 70MB

PostgreSQL 12.3 / PostGIS 3.0.1/ plv8 2.3.14 L Download

* Go to https://postgresapp.com/downloads.htm|
 Download the latest release (not a prerelease or Beta version!).
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1) Click Here to Download
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2) Extract the file you just downloaded.

Typically the downloaded file should be in your
downloaded folder. It will be a newer edition that
in this screenshot.

i & Postgres-2.1.1.dmg f——

3) The previous step will extract the “Postgres”
application, typically in the same folder. Look for a file

’9’\ PhOtOS with a blue elephant icon.

=2 Preview

B PYCh a rm C E 4) Double click on this file and PostgreSQL server

should be up and running.
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5) While the PostgreSQL server is up and running,
you will see an icon show up in your menu bar at the
top.

6) Click on the “Slonik” in the menu bar.

7) In the menu that shows up, select “Open Postgres”.
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I If you restart your computer, the I
| server may not be running. Thus I
| verify that the server is running

\ |
\ |
\ |
\ |
I |
| I
1
= 82% (%) Thu 1:1“ :M
Open Postgres!! 11 \
PreteranceT “ !
Check for Updates... ”'
Quit |
\
& PostgreSQL 10 Stop
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@ Server10 Server12 B — .
© Running 9) After you “Open Postgres”, this window
© Version 0.5 provides you with all your existing databases (in
ersion 9.
case you have already created some).
© sere> Server Settings... ? Stop
gatter postgres
+ - ] Show Postgres in mé

10) In case you have existing databases, then double-
click on the database you want to work with.
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® 0 ‘" gatter — psql -p5432 gatter — 80x24

Last login: Fri Sep 11 00:28:51 on ttyse@0l

Wolfgangs—-MacBook-Pro-new:~ gatter$ /Applications/Postgres.app/Contents/Versions

/12/bin/psql -p5432 "gatter"
psql (12.3)
Type "help" for help.
. et -mhm
: gatter=# [| |
i

'_______-

EJ]= 82%3> Thut15PM

Open Postgres
Preferences...
Check for Updates...

Iz
11) After clicking on the database you want to

work with, the Postgres command prompt should

-C open, that should look like <your_user_name>=#

12) This is the psql client that was mentioned earlier and
where you will enter SQL commands to interact with the

database server.

3 @ PostgreSQL 10

Stop
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: Quit :gﬁ

13) To stop the server, simply quit the application by
clicking on the elephant icon in your menu bar and
selecting Quit from the menu bar that shows up

underneath the icon.
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" Alternatively, start from terminal with command "psql". J
CO mman d | Ine You may have to add the folder containing the executable to your path. Thi
Cheatsheet depends on your setup. E.g.:

export PATH="/Applications/Postgres.app/Contents/Versions/latest/bin:SPATH"

See e.g. https://stackoverflow.com/questions/36155219/psql-command-not-found-mac/36156782

| NON | * gatter — psql —
Last login: Fri Feb 9 22:47:42 gm sistapsdd L]
[Wolfgangs-MacBook-Pro-9:~ gatter§ psql I ]
psql (9.5.5, server 10.1) [ S
WARNING: psql major version 9.5, server major version 10.

Some psql features might not work.
Type "help" for help.

-
[gzt{e(r;ts: lﬂu 10.1) | ' isti
SAgNING: ps; major version 9.5, server major version 10. \I lISt eXIStIng databases
You are nizmioﬁzgzt::aigr::tgti)grs‘; n(i’;dzﬁr:; user '"gatter". \C ConneCt to d database
indb=%i \d list tables in database
\g disconnect from psql
\i run external file

\d <tablename> view details of a table

e Create database <dbname>  create DB
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Example commands

[ NON 7 gatter — -bash — 112x40

Last login: Sat Sep 26 16:12:49 on ttys001
Wolfgangs—-MacBook—-Pro-new:~ gatter$ psql
psql (12.3)

Type "help" for help.

lgatter=# create database 312;
ERROR: syntax error at or near "312"

LINE 1: create database 312;
A

| like to use numbers for
database names. But those
are not common, and
database names usually start

ﬁgatte!:# create database "312"; | -—m——
CREAT SE

with a letter. Thus | needed to

[gatter=# \c 312;

You a s user "gatter".
[312=#|set client_encoding to 'latinl’;
SET

| use quotation marks

[312=# \q

(Wolfgangs—-MacBook-Pro-new:~ gattery psql -d 312 -f "/Users/gatter/Downloads/312-Personandaddress.txt" ]

psql:/Users/gatter/Downloads/312-Perserardaddressrxtri2—NoFreEr——toirte—lpersori—does—rot—crtstT—skTppT0

DROP TABLE

psql:/Users/gatter/Downloads/312-Personandaddress.txt:13: NOTICE: table "university" does not exist, skipping

DROP TABLE

CREATE TABLE

CREATE TABLE

INSERT 0 1

INSERT 0 1

INSERT 0 1

INSERT 0 1

INSERT 0 1
Wolfgangs-MacBook-Pro-new:~ gatter$ I
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Example commands

Last login: Mon Sep 21 17:36:05 o
Wolfgangs—-MacBook—-Pro-new:~ gatterfs

psql (12.3)
Type "help" for help.

gatte

72 gatter — -bash — 104x39

r‘

List of databases

Name | Owner | Encoding | Collate | Ctype [ Access privileges

302 | postgres | UTF8 | en_US.UTF-8 | en_US.UTF-8 |

302-2 | postgres | UTF8 | en_US.UTF-8 | en_US.UTF-8 |

gatter | gatter | UTF8 | en_US.UTF-8 | en_US.UTF-8 |

postgres | postgres | UTF8 | en_US.UTF-8 | en_US.UTF-8 |

template® | postgres | UTF8 | en_US.UTF-8 | en_US.UTF-8 | =c/postgres +

| | | [ | postgres=CTc/postgres

templatel | postgres | UTF8 | en_US.UTF-8 | en_US.UTF-8 | =c/postgres +

| I I I

(6 rows)

You are nOw=eefinected to database "302" as user '"gatter".

302=# \d product

Table "public.product"

Column [ Type | Collation | Nullable | Default
pname | character(20) | | not null |
price | numeric(9,2) | | |
category | character(20) | | |
manufacturer | character(20) | | |
Indexes:

"product_pkey" PRIMARY KEY, btree (pname)

Foreign-key constraints:

postgres=CTc/postgres

"product_manufacturer_fkey" FOREIGN KEY (manufacturer) REFERENCES company(cname)

D
WOchook—P ro-new:~ gatters [

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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Example commands

Notice that you need the
semicolon to finish your
command and psql to start
interpreting it.

Without the semicolon, the
curser changes from

"...=#" to

"...—#" indicating that it is still
waiting for you to finish your
code. That is useful for
multiline SQL commands like
the query on the right.

[ NON | - gatter — psql — 88x24
Last login: Mon Sep 21 17:36:14 on ttys000
‘Wolfgangs-MacBook-Pro-new:~ gatter$ psql

psql (12.3)

Type "help" for help.

lgatter=# \c 302
You are now connected to database "302" as user "gatter".

1302=# select x
,302—-# from product
1302-# ;

pname | price | category | manufacturer
Gizmo | 19.99 | Gadgets | GizmoWorks
PowerGizmo | 29.99 | Gadgets | GizmoWorks
SingleTouch | 149.99 | Photography | Canon
MultiTouch | 203.99 | Household | Hitachi
(4 rows)
302=# [}

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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Problems

e One reason for starting problems with pgadmin can be that the user postgres
does not have a password. In pgadmin, with the "New Server Registration"
dialog form, it does not accept an empty password. In that case, perform the
following steps :

— Launch postgres command line interface using
sudo -u postgres psql

— Run the following command:
ALTER USER postgres WITH PASSWORD '<NewPostgresPassword>';
(FM: Remember to add the semi-colon)

— Now setup a new server connection in pgadmin by clicking on
File -> New Server...

— Make sure the user is set to postgres and the password is set to
<NewPostgresPassword>

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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2. Setup PostgreSQL for Windows



e Go to http://www.postgresqgl.org/download/windows/.

The Id' t adv. d
&Y PostgresaL Dasdh st aess

Windows installers 1) Click on “Download the Installer”.

» Downloads
Binary Interactive installer by EnterpriseD Choose the latest version
Source C el |

I Download the installer
-y F N F N N §

» File Browser This installer includes the PostgreSQL server, pgAdmin; a graphical tool for managing and developing you
databases, and StackBuilder; a package manager that can be used to download and install additional
PostgreSQL tools and drivers. Stackbuilder includes management, integration, migration, replication,
geospatial, connectors and other tools.

» Software Catalogue y EnterpriseDB for all supported PostgreSQL versions.

This installer can run in graphical or silent install modes.

The installer is designed to be a straightforward, fast way to get up and running with PostgreSQL on
Windows.

Advanced users can also download a zip archive of the binaries, without the installer. This download is
intended for users who wish to include PostgreSQL as part of another application installer.

Platform support

* Double click on the downloaded file. A window will show up that will guide
you through the installation.

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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anize v =] Open E-mail Burn New folder

r--------‘

Favorites I

B Desktop : ;

B Downloads : [E

|, Recent Places :

b ShyDeive . OpenNMS-Install | postgms&&ls-

L Google Drive er-MS-Windows- | 1-windows-x64
stepl2 LD L L L L L

Libranes

:j Documents
D Music

= Pictures

l Videos

Homegroup
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2) Double click on the downloaded file.
It will be a newer version than in the
screenshot.

17
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Setup - PostgreSQL

Welcome to the PostgreSQL Setup Wizard.,

PostgreSQL

Packaged by:

-DB

—————
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3) A window will show up that will guide
you through the setup of PostgreSQL.

4) Click “Next” to continue the setup.

18
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Installation Directory Q

|

Please speafy the directory where PostoreSQL will be nstaled I

R L O S S 5) The installer wizard will ask you to specify
a directory where PostgreSQL should be
installed. It is right if you stick with the
default option. So just click next.

Installation Drectoryl C:\Program Files\PostgreSQL\3.3 :

J 6) Click “Next” to continue the setup.

BitRock Instaler é

<Back |} Cancel

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/ 19
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Please select a directory under which to store your data. |
F-- LB B R LR ]
Data Directory] :Program Fies\PostgreSQL\9. 3\data |

7) The installer wizard will then ask you to
specify a data directory. Again, it is alright
to stick with the default option.

8) Click “Next” to continue the setup.

BitRock Instaler

< Back

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/ 20
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Please provide a password for the database superuser (postgres).

| 9) You will next be prompted to enter a password

Retype password

BitRock Instaler

< Back

IR
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Pessword I \ for the superuser “postgres”. Enter the password
WL PP E L and MAKE A NOTE OF IT as it will be required

every time you want to work with postgres. Since
you only run it locally, you can simlify your life by
also using "postgres" as your pwd...

10) Click “Next” to continue the setup.

21
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Portr;;z--------------l 11) You will next be asked to enter a port number
IL T e e E for the server to listen on. The default option should

be 5432. It is alright to keep it as it is.

12) Click “Next” to continue the setup.

| BitRock Instaler

< Back

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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P---------

SdeaﬂtbcﬂembeusedbL&mnew tabase duster. ‘

14) Click “Next” to continue the setup.
It runs and may take a few minutes.

BitRock Instaler

< Back

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/



https://northeastern-datalab.github.io/cs3200/

J 15) Next, it will ask you if you want to install
Stack Builder. You don’t need Stack Builder

in this class. So, you uncheck the box.

PostgreSQL

Packaged by:

tDB
ENTERPRISEDB

.

]
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........................................................................................................ I
ILaunch Stack Bulder at exit? ‘1l

I 1

' *:Stack Builder may be used to download and instal| |
laddibonal tools, drivers and applications to f II
{complement your PostgreSQL installation. 1}

_—

J 14) Click “Finish” to complete the setup.
1

24
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* psqlisthe command line access to postgres. To open it to the command prompt and
type: psql -Upostgres

17) Type this command, as it is.

. e
Microsoft Windows [Version 10.0.18363.1082]
(c) 2019 Microsoft Corporation. All rights rese=

C:\Users\wolfgang>psql -Upostgres
'psql’ is not recognized as$ an 1nternal or external command,

operable program or batch file.

In case psql is not recognized, you need to set update PATH variables. See following link to see how to set
the PATH: https://sqlbackupandftp.com/blog/setting-windows-path-for-postgres-tools

User

Vali
on | %SystemRoot%\system32 New
! on | %SystemRoot%
on | %SystemRoot%\System32\Wbem Edit
pat | %SYSTEMROOT%\System32\WindowsPowerShell\v1.0\
L B B N N |
T e S R QO s A B o e r' 1
TI\/I C:\Program Files\PostgreSQL\12\bin Browse...
I (L n N N N N |
e i N N N N N N N N BN N N N § 23

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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* psqlisthe command line access to postgres. To open it to the command prompt and
type: psql -Upostgres

[ch. 17) Type this command, as it is.

Microsoft Windows [Version 10.0.18363.1082]
(c) 2019 Microsoft Corporation. All rights resem=—==

C:\Users\wolfgang>psql -Upostgres

Password for user postgres:

psql (12.4) :

WARNING: Console code page (437) ditTersssfrom Windows code page (1252)
8-bit characters might not work corrc See psql reference
page "Notes for Windows users"” for details.

Type "help" for help.

postgres=# 18) It will then ask for the password you set

during the PostgreSQL setup. Note: that the
password you enter will not be visible to you, so
just keep typing it CORRECTLY!

19) On executing the previous command, the
prompt should change and should now look
like “postgres=#"

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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« You are now in the psqgl program where you can enter queries to interact with
the PostgreSQL server.

« Entering “\g” at this prompt should exit the psgl program.
Example: postgres=# \q

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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3. Setup pgAdmind and run your first query



e pgAdmin is a visual client for your postgres database. Download and install
version 4 from: https://www.pgadmin.org/download/

« After installation, run "pgAdmin 4" W pgAdmin 4.app
e You may have to reset the master password (e.g. using "postgres")

@ - C @® [@ O 127.0.0.1:54931/browser/ e @ {}’

Unlock Saved Passwords

Please enter your master password.
This is required to unlock saved passwords and reconnect to the database server(s).

Password ‘ ]

[ ? H I Reset Master Password [ X Cancel ’

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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e In case you don't see a server, you may have to manually add one

@ roacr C ® © ([ 127.0.0.1:63877/browser/

MAdmin File'» | Objectv | Toolsv Helpv

C D 127.0.0.1

Browser QL Statistic

Server Group...

mAdmin Filev Objectv Toolsv Helpv

v &3 Servers (3)

Browse a H B Q Dashboard > EXPostgreSQL 9.2 Refresh... @ 2, add a S@V’V@I"

l v ®Flocalhost Remove Server Group
Welcome v SDatabases (3)  cppATE Script pg Ad m I n
> =302
1. wo server ® - Properties... Management Tools
=< > Zgater
> = nnstares CAaatiira rinh | AMavikmicaans DA
& Create - Server X
&3 Create - Server X
General Connection SSL  SSH Tunnel Advanced
General Connection SSL  SSH Tunnel  Advanced e
Host localhost
Name @ name/address @JQ—‘A—S-E—MM&S_I’ as
SNS~—
Server group & Servers ” Port 5432 MOS+ nawme ...
Background X Maintenance postgres
database
5. w and username
% MS@ SOVV\@ V]ame Username postgres
1
and pwd vyou defined
Password

during setup
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C © O 127.0.0.1:55222/browser/

[E)Admin Filev Objectv Toolsv Helpv
s H w Q Dashboard

Browser Propertie

v & Servers (2)
> ElPostqresqL 9.2

1 v GPlocalhost |

- e

v = Databasec /™ !

> == postgr
> &ha Login/Gro
> [, Tablespaces

Refresh...

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/

atistics  Depende

Right click to "Databases" under localhost
to create a new empty database. Choose a
descriptive name to remember later.
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(€)> ¢ @
[E)IAdmin

Browser

D 127.0.0.1:55222/browser/#

Filev Objectv Toolsv Helpv

|- E Y Q. Dashboard Properties

: Bu-ely Tool

v &3 Servers (2)
> =XPostgreSQL 9.2

C

v BPlocalhost 3
v = Databases (3) 4
[ranesy s
T S yatter 6

> == postgres 7

> &ha Login/Group Roles 8

> [, Tablespaces 2

10

11

12
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| named the new database "302" as |
intend here to create our example
database "302" from class.

Depen
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HOME SCHEDULE POLICIES & RESOURCES PROJECT o el .
S HIIL L REE SSER _ E northeastern-datalab / cs3200-activities ' Public

€s3200-Setup-PostgreSQL.pdf

Further resources: Handy keyboard shortcuts 1) At the bottom of our schedule web Code Issues Pull requests 1 Actions Projects
page, find the link to our SQL activities.

Example SQL Databases F master ~

Imal databases to illustrates concepts.
re-creating those databases with the linked cs3200-activities / sql /
class and my slides just by their unique number (think of

You will see many SQL examples in class. | like to
You can recreate the scenario and practice
SQL files. | will reference to those d
the pumber a5, keyl)
I
I . sQL Activities: Gjthub folder with SQL files to run and follow along our SQL lectures 9 wolfandthegang ... onMay 23
' = "BiF IMB M&ViE Database (280 MB): Zip folder with modified big IMDB movie database, to be
used for your first HW and later exercises
e SQL files for SAMS book

* SQL files for Chinook [ 300-SmalllMDB.txt 4 months ago
e SQLfiddle: web interface that allows you to create databases and execute queries: use this site e

until you have PostgreSQL up and running. : [ 302-Simpleproducts.txt : 4 months ago
l--------------l

[ 304-Worker.txt 4 months ago

[ 305-Conceptualevaluationstrategy.txt 4 months ago

[ 306-NestedLoopJoin.py 9 months ago

[ 308-Purchase.txt 4 months ago

2) Open the text file "302", then copy and paste [ 312-Personandaddress.txt 4 months ago

the commands into the pgadmin interface

[ 315-OtherProducts.txt 4 months ago

[ 316-OtherProducts.txt 4 months ago

[ 319-Chinook.txt 4 months ago

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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Paste into the query tool, then run (F5) to
create the example database

(&) C @ © O 127.0.0.1:55222/browser/#
[E)IAdmin Filev Objectv Toolsv Helpv
Browser BB Yo Q Dashboard Properties SQL Staj/ €5 Depen
v EServers (2) Query Tool 14
> gpostgreSQLQ.Z 15 DROP TABLE IF EXISTS Product;
v BPlocalhost 16 DROP TABLE IF EXISTS Company;
v = Databases (3) 17
> =302 I 18
> Zgatter 19
> = postgres 2
> &h Login/Group Roles 21 -—- Create the tables
> [ Tablespaces e T
23
24 create table Company (
25 CName char(20) PRIMARY KEY,
26 StockPrice 1int,
27 Country char(20) );

Wolfgang Gatterbauer. Database design: https://northeastern-datalab.github.io/cs3200/
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<« cC @ © 0
mAdmin Filev Objectv Tools v

Browser S E w Q
v & Servers (2)
> EXPostgresSQqL 9.2
v ®Plocalhost
v £ Databases (3)
v =302
> [ Casts
> % Catalogs
> [C) Event Triggers
> T Extensions
> g Foreign Data Wrappers
©JLanguages
% Schemas (1)
v <& public
> Bl Collations
& Domains
FTS Configurations
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Afterwards you can verify that you now
have two tables in your database 302
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Type your first query,
then run (F5)

Here is the result! |
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