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Metadata viewer and editor

Custom data types rendering/editing
GIS data viewer

Session manager

Locks manager

SQL query execution plan
Administrative tools: vacuum, analyze
User/role permissions editor

Server health dashboards

Foreign data wrappers management
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Backup/restore wizards

@ DBeaver Enterprise 6.2.2 - trip_data

f® Database Navigator i2 [ Projects
=

File Edit MNavigate Search 50L Editer Git Database
‘¢'| LN O | [ f:.;[:,(iommit [ Rollback  TF- "{D v & PostgreSOL 11 v [ employees@taxi_service v i 3= v| @|Q£d“,~| v vito 5‘ Ef“il
o = B A tax_driver 2 trip_data &1 ] IT Seript-1- PostgreSQL 11

e

- O X

Window Help

| Enter a part of table name here

v [ public
w [ Tables
» B2 ontime
> [ requests3
» BB spatial_ref_sys
» B2 trip_data
b Views
> Materialized Views
> I Indexes
> W Functions
> I Sequences
> [ Data types
» [ Aggregate functions
> % Roles
w 23 Administer
. Session Manager
a Lock Manager
» B9 Bxtensions
» [ Storage
~ [ System Info
» M Access Methods
» [ Encodings
» B Collations
» [ Foreign data wrappers
~ [ Foreign servers
w [ clickhousedb_fdw_srv
~ [ User Mappings
2 postgres
> [ Languages
» B Available Extensions

~

= 0

% Properties [} Data ﬁ:'ﬁ ER Diaglam‘ q PostgreSOL 11 § taxi_service [ii] Schemas employees [ Tables ~ Fc%trip_data

B2 trip_data |§ 5 Entera SQL expression to filter results (use Ctri+Space)

PIv|OTR @ i~

= aec vendor_id T3 {53 dropoff_datetime T
% VTS 2013-01-01 00:05:00
VTS 2013-01-01 00:00:00 2013-01-01 00:09:00
g VTS 2013-01-01 00:00:00 2013-01-01 00:16:00 f‘;};i‘;i’;’;‘-’
'[: VTS 2013-01-01 00:00:00 2013-01-01 00:03:00 Onassis
s VTS 2013-01-01 00:00:00 2013-01-01 00:08:00
= VTS 2013-01-01 00:00:00 2013-01-01 00:04:00
= VTS 2013-01-07 00:00:00 2013-01-017 00:05:00 4l
9 VTS 2013-01-01 00:00:00 2013-01-01 00:08:00 ry \
VTS 2013-01-01 00:00:00 2013-01-01 00:07:00 i “‘& y
VTS 2013-01-01 00:00:00 2013-01-01 00:06:00 AN L N\
VTS 2013-01-01 00:00:00 2013-01-01 00:04:00 Ty : Yol
-g VTS 2013-01-01 00:00:00 2013-01-01 00:02:00 Leafiet | Map data ® OpenSireeiMap contributors CC-BY-5A, Imagery
2 VTS 2013-01-01 00:00:00 2013-01-01 00:10:00 |, M
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A person has taken a
taxi around 11 am near
the Water str. 77 and
left a wallet in the car.

Can we find it?




Data about the taxi drivers: Statistic data about the trips:
* Only information about taxi drivers e Data about all taxi trips
* A few gigabytes of data * A few terabytes of data
e Structured data e Support analytical queries
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Virtual foreign keys

* Allows navigation across tables

e Show referenced data from
different databases in one table

e (Can connect any databases,
including non-relational

* Don’t provide referential
integrity

IT Script-77 - DB2 LUW - SAMPLE

@ DBeaver Enterprise 6.2.2 - employees

EB Properties

[} Data E—,E,-] ER Diagram

Dol @@

File Edit Mavigate Search SOLEditor Git Database Window Help
A 'l LI -3 | [0 e e [} Commit [ Rollback T '{D + ! B PostgreSOL 11 - employees@taxi_service ¥
TR s

(5 *employees 2@15 trip_data

[Qucrcee] |

= g

P PostgreSQL 11 == taxi_service  [i7) Schemas v [ employess [ Tables » 5 craployecs

123 emp_no

{5 birth_date
REC first_name
AEC |ast_name
AEC gender

@ hire_date

LIl rmedallion|

R “default"trip_data

BEE medallion

REC hack_license

RBEC vendor_id

123 rate_code

RBC store_and_fwd_flag
@ pickup_datetime
@ dropoff_datetime

E vik_trip_data_employees [VIRTUAL FOREIGN

KEV]

125 trip_time_in_secs
123 trip_distance

123 pickup_longitude
123 pickup_latitude
123 dropoff_longitude
123 dropeff_latitude

3 Palette B
£ Tools &
L\\s Select
-::: Connection
T Mote
' PostgreSQL 11 b
B employees
ClickHouse - localhost L]

FR trip_data

VIRTUAL FOREIGN KEY vfk_trip_data_employees

|UTC|en|

5

Qfwx vj@Qa|Gi#e|lds
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@ DBeaver Enterprise 6.2.2

File Edit Mavigate Search 50U Editer Git Database Window Help

h-le e IORIE-|olass f-ieio
& Database Mavigator %Wipmjecis = 0
¢-m| =

| Enter a part of table name here
+ . ChckHouse - localhost
v q PostgreSQL 11
> % gis
5 5% postgres
v = taxi_service
w [ Schemas
3 ] information_schema
» [#] pg_catalog
» public
» service
5 9 Roles
5 B3 Adrminister
5 B3 Extensions
> [ Storage
> W System Info

ClickHouse - localhost
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MAKE REAL CONNECTIONS

Foreign Data Wrappers

Benefits:

v Create logical tables and use
them just like local ones

v Join tables from different
databases

Problems:

X FDW extension installation can
be tricky
Difficult to configure mappings
Potential performance problems

OBeaver

CREATE SERVER clickhousedb_fdw_srv

FOREIGN DATA WRAPPER clickhousedb_fdw
OPTIONS(host '127.0.0.1', dbname '${database}', port '39523');
CREATE USER MAPPING FOR CURRENT_USER SERVER clickhousedb_fdw_srv;

-- Drop table

-- DROP FOREIGN TABLE public.ontime;
CREATE FOREIGN TABLE public.ontime (
"Year" int NULL,

"Quarter" int NULL,

"Month" int NULL,
"DayofMonth" int NULL,
"DayOfWeek" int NULL,
"FlightDate" timestamp NULL,
"UniqueCarrier" varchar NULL,
"AirlinelD" int NULL,

"Carrier" varchar NULL,
"TailNum" varchar NULL,
"FlightNum" varchar NULL,
"OriginAirportID" int NULL,
"OriginAirportSeqID" int NULL,
"OriginCityMarketID" int NULL,
"Origin" varchar NULL,
"OriginCityName" varchar NULL,
"OriginState" varchar NULL,
"OriginStateFips" varchar NULL,
"OriginStateName" varchar NULL,
"OriginWac" int NULL,
"DestAirportID" int NULL,
"DestAirportSeqID" int NULL,
"DestCityMarketID" int NULL,
"Dest" varchar NULL,
"DestCityName" varchar NULL,
"DestState" varchar NULL,
"DestStateFips" varchar NULL,
"DestStateName" varchar NULL,
"DestWac" int NULL,
"CRSDepTime" int NULL,
"DepTime" int NULL,

"DepDelay" int NULL,
"DepDelayMinutes" int NULL,
"DepDel15" int NULL,
"DepartureDelayGroups" varchar NULL,
"DepTimeBIk" varchar NULL,
"TaxiOut" int NULL,
"WheelsOff" int NULL,
"WheelsOn" int NULL,

"Taxiln" int NULL,
"CRSArrTime" int NULL,
"ArrTime" int NULL,

"ArrDelay" int NULL,
"ArrDelayMinutes" int NULL,
"ArrDel15" int NULL,
"ArrivalDelayGroups" int NULL,
"ArrTimeBIk" varchar NULL,
"Cancelled" int NULL,
"CancellationCode" varchar NULL,
"Diverted" int NULL,
"CRSElapsedTime" int NULL,
"ActualElapsedTime" int NULL,
"AirTime" int NULL,

"Flights" int NULL,

"Distance" int NULL,
"DistanceGroup" int NULL,
"CarrierDelay" int NULL,
"WeatherDelay" int NULL,
"NASDelay" int NULL,
"SecurityDelay" int NULL,
"LateAircraftDelay" int NULL,

FDW INSTALL SCRIPT

"FirstDepTime" varchar NULL,
"TotalAddGTime" varchar NULL,
"LongestAddGTime" varchar NULL,
"DivAirportLandings" varchar NULL,
"DivReachedDest" varchar NULL,
"DivActualElapsedTime" varchar NULL,
"DivArrDelay" varchar NULL,
"DivDistance" varchar NULL,
"Div1Airport" varchar NULL,
"Div1AirportID" int NULL,
"Div1AirportSeqID" int NULL,
"DivlWheelsOn" varchar NULL,
"Div1TotalGTime" varchar NULL,
"DivlLongestGTime" varchar NULL,
"DivlWheelsOff" varchar NULL,
"Div1TailNum" varchar NULL,
"Div2Airport" varchar NULL,
"Div2AirportID" int NULL,
"Div2AirportSeqID" int NULL,
"Div2WheelsOn" varchar NULL,
"Div2TotalGTime" varchar NULL,
"Div2LongestGTime" varchar NULL,
"Div2WheelsOff" varchar NULL,
"Div2TailNum" varchar NULL,
"Div3Airport" varchar NULL,
"Div3AirportID" int NULL,
"Div3AirportSeqID" int NULL,
"Div3WheelsOn" varchar NULL,
"Div3TotalGTime" varchar NULL,
"Div3LongestGTime" varchar NULL,

"Div3WheelsOff" varchar NULL,
"Div3TailNum" varchar NULL,
"Div4Airport" varchar NULL,
"Div4AirportID" int NULL,
"Div4AirportSeqID" int NULL,
"DivdWheelsOn" varchar NULL,
"Div4TotalGTime" varchar NULL,
"Div4LongestGTime" varchar NULL,
"DivdWheelsOff" varchar NULL,
"Div4TailNum" varchar NULL,
"Div5Airport" varchar NULL,
"Div5AirportID" int NULL,
"Div5AirportSeqID" int NULL,
"Div5WheelsOn" varchar NULL,
"Div5TotalGTime" varchar NULL,
"Div5LongestGTime" varchar NULL,
"Div5WheelsOff" varchar NULL,
"Div5TailNum" varchar NULL

)

SERVER clickhousedb_fdw;

page
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@ Foreign Data Wrappers configurator

Configure foreign data wrappers

Choose foreign wrapper and set option

Wrapper: |clickhousedh_fdw

If you don't see right data wrapper in the list then try to install it

Settings

Server Dt | clickhousedb_fdw_sne

Target schema: | public

Tables

Data source: | ClickHouse - localhost

v| Driver: | ClickHouse

Mame Value
host fdw.dbeaver.com
port 8123

dbname  default

@ Foreign Data Wrappers configurator

Foreign wrappers mapping SQL script

Preview script and perform install

eme ||

Script

-- CREATE EXTENSION clickhousedb_fdw

1
2
3 CREATE SERVER clickhousedb fdw_srv

4 FOREIGN DATA WRAPPER clickhousedb fdw

5 OPTIONS(host 'fdw.dbeaver.com', dbname 'default’, port '8123'");
& CREATE USER MAPPING FOR CURRENT_USER SERVER clickhousedb fdw_srv:

7
8
9

- Drop table
1@ -- DROP FOREIGN TABLE public.trip_data;
11
12 CREATE FOREIGN TABLE public.trip data (
13 medallion varchar NULL,
14 hack_license warchar NULL,
15 vendor_id varchar NULL,
16 rate_code int NULL,
17 store_and_fwd_flag varchar NULL,
Copy | | Save ...

Why is it easier with DBeaver?

Connections (VFK) visualization

Foreign data viewer

Generate FDW script in a few extra clicks
Automatic data types mappings

Automatic assignment to proper FDW
extension

[Beaver




@ DBeaver Enterprise 6.2.2
File Edit Mavigate Search 50LEditor Git Database Window Help
d-lveN oD [o|lace| st

:® Database Mavigator i3 Projects = O
& 9 @ Froj
*\- - |:—|+ | _ =t v

| Enter a part of table name here
» | g ClickHouse - localhost
v ‘a PostgreS0L 11
> =% gis
> ;‘1. postgres
v = taxi_service
~ [l Schemas
5 [#] information_schema
» [#] pg_catalog
> public
v [ service
~w [ Tables
» EB taxi_driver
> BB taxi_park
» Views
» Materialized Views
5 I Indexes
» [ Functions
» [ Sequences
» [ Data types
» I Aggregate functions
> % Roles
» B3 Administer
» B3 bBdensions
> [ Storage
> [ System Info
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@ Foreign keys between local and foreign tables exist only
in DBeaver logical model.

@ Performance tuning may be tricky. Do not use complex
joins/subqueries in cross-database selects.

® Some FDW may work slowly or fail when using
range/equals conditions.

DBeaver l



WHAT DO WE KNOW? SOLUTION

1. Find all trips which started in
this area in 30min interval
around pick-up time

* Pick-up location: Water street 77

* Drop-off location: Columbus Circle
2. Choose trips which ended in

e Pick-up time: around 10:45 approximate drop-off location

3. Join trip data with drivers data
to find driver name/ID.

PROFIT!!!

DBeaver -




@ DBeaver Enterprise 6.2.2 - Script-2 - PostgreSQL 11 .

File Edit Mavigate S5earch SOLEditor Git Database Window Help

3 v| U ] | 0o E Y Commit [ Rollback - v'g V§ 13! PostgreSOL 11 = service@taxi_service v ! p v ; ﬁl I

" | [T Script-1- PostgreSQL 11 | [T Script-2 - PostgreSQL 11 32

1= -- @et a rectangular around pickup point

2 SELECT ST_Envelope(ST Buffer('SRID=4326;POINT(${start_long} ${start_lat})'::geography,3@)::geometry);

3

42 -- Get a box around pickup point (we need coords to use in query below)

5 SELECT ST_Extent(5T_Buffer('SRID=4326;POINT(${start_leong} ${start_lat})'::geography,3@)::geometry): :text;
[

72 -- In fact we are reading data from Clickhouse so we can't use PostGIS functions in WHERE conditions

5 SELECT e.first_name || ' ' || e.last_name as driver_name,

9 ('POINT(" || td.pickup_lengitude || ' ' || td.pickup_latitude || ')')::geography as pickup_point,

1@ ('POINT(" || td.dropoff_longitude || ' ' || td.dropoff_latitude || ')')::geography as dropoff_point, td.*
11 FROM trip_data td, taxi driver as e

12 WHERE td.medallion=e.medallion

13 AND td.pickup_longitude != @ AND td.pickup longitude BETWEEN :long low and :long_high

14 AND td.pickup_latitude between :lat_low AND :lat high AND td.pickup datetime BETWEEN :time from AND :time to
15

16

&
(=]
®

0
Japiing Aanpyz= [ onpg s [7 | U

| uTC | en | Writable Srart Insert : Sel: 0|0 g-of 337TM m]"
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J FDWs are very handy in some cases

[J Be careful with functions. Queries with foreign tables can't use PG
functions if foreign database is not PostgreSQL.

[ Usually FDW don't provide best performance but they are much
easier than any custom development.
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USEFUL LINKS

) FDW list: https://wiki.postgresql.org/wiki/Foreign data wrappers

) Clickhouse FDW: https://github.com/Percona-Lab/clickhousedb fdw

) New York TLC database (tip data):
https://www1l.nyc.gov/site/tlc/about/tic-trip-record-data.page

FOLLOW US CONACT US

) Twitter: https://twitter.com/dbeaver news ) CEO: tati@dbeaver.com

) GitHub: https://github.com/dbeaver/ ) CTO: serge@dbeaver.com

) DBeaver EE: https://dbeaver.com/

) DBeaver CE: https://dbeaver.io/
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