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! (0910 local) postgres@postgres
127.0.0.1:5432

Active database: postgres

B- & PostgresaL 10.1

W

OMNIDB

(] Databases (7)
E} £ postgres
@ o+ Schemas (4)
E @"ﬁgmmm
@ % pg_catalog
@ ::E:: information_schema
; & o+ test
@ @y Extensions
S @ o~§ Logical Replication
[3 £ cedric
E} B gulcin
@ B jaime
@~E3mm
@ B simon_db

FR. T nienan AN

Property Value
Database posigres
Schema information_schema
Table sql_features
OID 12773
Owner postgres
Size 56 kB
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wh | wh ] b |
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-- Querying Data
select t.*
from information_schema.sql_features t

Ivl

feature_id
BO11
BO12
BO13
BO14
BO15
B016
BO17
BO21
BO31
B032
B032
B033

®@ Fetch more

feature_name

Embedded Ada
Embedded C
Embedded COBOL
Embedded Fortran
Embedded MUMPS
Embedded Pascal
Embedded PL/

Direct SQL

Basic dynamic SQL
Extended dynamic SQL
Extended dynamic SQL

Untyped SQL-invoked functi. ..

Dynamic specification of cur...

Fetch all  Number of records: 50
Start time: 04/13/2018 21:28:04 Duration: 32.568 ms

sub_feature id

01

sub_feature_name

<describe input statement>

is_supported is_verified_by
NO
YES
NO
NO
NO
NO
NO
YES
NO
NO
NO
NO
NO

comments
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Evolucao

(V) 2.3-02/11/17 (V) 2.7 - 12/04/18
@ Depurador PL/pgSQL @ MySQL
V) 2.4 -07/12/17 (V) 2.8-17/05/18
@ Monitoramento @ Tunel SSH
() 2.5-12/02/18 ) 2.9 - 19/06/18
() Oracle (/) Busca avangada de objetos
@ Painel DDL/Propriedades @ Sistema de Plugins

(V) 2.6 - 15/03/18
@ Aba console

@ Exportar queries

(V) 2.10 - 26/07/18
@ Foreign Data Wrappers
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PL/pgSQL

1 CREATE OR REPLACE FUNCTION omnidb.insert _sort(input _vector float[])
2 RETURNS float[] AS $%
3 DECLARE
-+ temp float;
5 output vector floatl];

@ Linguagem procedural para PostgreSQL e
8 BEGIN

., ] 9 output_vector := input_vector;

@ Variaveis 10 i:= 2;
11 WHILE 1 < array_length(output vector::float[],1) + 1 LOOP
12 temp := output vector[i];

\// . ;. 13 ) == 1~ A;

Q Estruturas de controle para criar logicas complexas 14 WHILE j >= 0 AND output_vector[j] > temp LOOP
15 output_vector[j+1] := output_vector[j];
16 ] #= 3 =%

. ~ ~ . 17 END LOOP;

@ Criacao de funcoes e procedimentos (PostgreSQL 11) o SUtHUt VCERRPTIsET TS el
19 i::=1i+1;
20 END LOOP;
21
22 RETURN output vector;
23 END;

24 $$ LANGUAGE plpgsql;]
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Depurador

@ O que faz?

@ Executar trechos de cddigo pausadamente

(~/J Monitorar valores de varidveis durante o processo
@ Objetivos

(~/) Analisar fluxo de andamento do cédigo

(~) Achar bugs

@ Encontrar gargalos no corpo da funcao
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Depurador

¥ netbeans-php-debugging-sample - NetBeans IDE 6.5 Beta
Fle Edit View BNavigate Zowrce Refactor Run Debug Versioning Tooks Window Help

RS DE THIHBE- D00 GE

g[ 5*3/6&4MB

[Sartpoge =] mioxsio =] m[c]
EB-8-QARSR L A 0H Lo

U LS B S B S - et Ll S v S B b - . R L Lol A Sl SR

é] function calculate _sum of_ factorials (Sarguwentl, Sarguwentl)
ifactoriall = calculate factorial (fargumentl);
§facroriall = calculate factorial (fargumentl):

‘result = calculate_sum ({factoriall, $facctoriall):
return ¥yresuic;

)

function calculate sum (Jargumentl, Jargumentcl) (
recurn fargumenc l+fargumenc?;
)

function calculate factorial (Sargumwent) {
//)t ifacrtorial result = L}
for (§i=1l; Si<=fargument; §i++) |
§factorial result = §factorial resulc*$i;

)
regurn Stactorzal_result:

£
15:1 | INs |

!vfloca' Varia.. ¥ x :Call Stack ‘Breakpoints

# U Superglobals
i <> argument?
&) argument]
& factoriall
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Depurador PL/pgSQL

@ Execucao de funcoes PL/pgSQL ocorre dentro do PostgreSQL

@ Perguntas:

@ Como pausar a execucao de uma funcao PL/pgSQL?

@ Como enviar breakpoints para uma funcao PL/pgSQL?

(~/) Como recuperar valores de varidveis?
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PostgreSQL Hooks

@ Bibliotecas externas carregadas pelo PostgreSQL
@ Interrompem ou modificam rotinas padroes

@ Hooks para diversos fins:
@ Autenticacao
@ Logs
(/) Inicio e fim de queries

@ PL/pgSQL - inicio/fim de funcoes e de cada linha presente nelas
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Alternativas
Pgadmin

File Debug View Help
o= = ) | @ 3|

e

v_out INTEGER; » | Stack pane X
EIBREGIN inventory_in_stock(p_inventory_id=1)@8
-- AN ITEM IS IN-STOCK IF THERE ARE EITHER NO ROWS IN [ §
-- FOR THE ITEM OR ALL ROWS HAVE return_date POPULATED
|| SELECT count(*) INIO v_rentals .
FROM rental
WHERE inventory_id = p_inventory_id;
® - IF v_rentals = 0 THEN B
RETURN TRUE;
END IF;
SELECT COUNT (rental_id) INTO v_out
FROM inventory LEFT JOIN rental USING(inventory_id) o
TIUDTTND S wmsrmmemanrr S wmrrmmbmamsrrs 5 m c w5 wmyrmwmdmanrr = -
< | m J r
**
Name Type Value
v_rentals _'inrt_eg_er LN_U_LL
v_out integer (NULL
] Parameters | Local Variables | -

Paused at line 8

Ln 8 Col 1Ch 196
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PostgreSQL



Alternativas
Pgadmin

@ Requerimentos

@ Necessario ser superuser para usar o depurador
@ Plugin: plugin_debugger.so
@ Extensao: pldbgapi

@ Funcionalidades

(V) Execucdo passo a passo ou com breakpoints
(V) Tabela de varidveis

@ Pilha de execucgao
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Alternativas
/ Pgadmin

: Backend 1
Pgadmin : bpg < Funcédo PL/pgSQL
A
Conexao Socket
libpq
v
% Backend 2
Proxy
2N\ 2ndQuadrant 1
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Alternativas
/ DBeaver

@ Utiliza mesmos plugin e extension do Pgadmin

‘¥ get_count(text) — O X
File Edit Navigate Search Test SQLEditor Run Database Window Help
:[) Commit [XRollback T vi Auto |4 v [W Postgres10 v |[E@ public vj[00 JSAViIR | I BN L ZTRIE O IEI® P 0 [QuikAces]! g | B [
#[}ebUQ 53 %| » v = O | (00= Variables 8300 BreakPointSﬂi Ehe =0
v v Postgres 10(postgres) - get_count(public) [PL/pgSQL] Name Value
v 2 Postgres 10(postgres) - get_count(public) @ tabname pg_class
v o Thread: remote procedure @ cmd NULL
= get_count(text) line: 6 ® ot NULL
s Postgres 10(postgres) - get_count(public)
< >
I get_count(text) 23\ 5 =)
F: Properties|[ ¥ Postgres 10 == postgres [ii] Schemas v [ public 3 Procedures v f get countite)
. 1 CREATE OR REPLACE FUNCTION public.get_count(tabname text)
[7] Information 2 RETURNS bigint
£ Procedure Columns 3 LANGUAGE plpgsql
= 4  STABLE
[ Permissions 5 AS S$function$
T Source » 6 DECLARE
7 cmd text;
8 retval bigint;
9 BEGIN
10 cmd := "SELECT COUNT(*) FROM '
11 || quote_ident(tabname);
12
13 EXECUTE cmd INTO retval;
14 RETURN retval;
15 END;
16 S$function$
17
Source & & | |[:]0mit procedure header
KE Console EXE] Tasks.'] = B~y = 0 )
No consoles to display at this time.
® ® |
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‘/ Depurador OmniDB
Motivacoes

@ Controle sobre funcionalidades e desenvolvimento

@ Garantia de continuidade
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Depurador OmniDB

Objetivos

@ Implementar um depurador simples mas extensivel

@ Utilizar apenas recursos do PostgreSQL (sem bibliotecas externas)

() Funcionalidades do depurador:

(V) Execucdo passo a passo ou com breakpoints
(V) Tabela de varidveis

@ Estatisticas de execucao de cada passo
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Depurador OmniDB
/ Detalhes de Implementacao

@ Utilizar Hooks de PL/pgSQL para controlar a depuracao

@ looks devem pausar a cada linha da funcao e esperar comando do OmniDB

@ OmniDB deve dizer guando Hooks podem continuar execucao

@ OmniDB e Hooks devem estar de alguma forma sincronizados. Como sincronizar?

e 2ndQuadrant
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Depurador OmniDB
/ Advisory Locks

@ Locks adquiridos e gerenciados pelo usuario
@ Utilizados para emular estratégias de Lock na prépria aplicacao

@ Permite bloquear operacoes banco através de locks em tabelas e seus registros

@ Utilizado pelo depurador do OmniDB para sincronizar interface com hooks PL/pgSQL

N\ ondQuadrant T
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Depurador OmniDB
/ Advisory Locks

id nome
1 1 nome 1
2 2 nome 2
3 3 nome 3
Conexao 1 Conexao 2
1 SELECT pg_advisory_lock(1l) FROM tabela WHERE id = 1
2 : SELECT pg_advisory_lock(1l) FROM tabela WHERE id = 1
3 : X
4 SELECT pg_advisory_unlock(1l) FROM tabela WHERE id =1 X
5 SELECT pg_advisory_lock(1l) FROM tabela WHERE id = 1
6 X
© N
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Depurador OmniDB

Tabelas de Controle

contexts

pId : Integer

function : text

NooK : text

INneno : integer o
stmttype : text statistics
breakpoint : integer pid : integer
finished : boolean lineno : integer
username : text step : integer

tstart : timestamp without time zone
tend : timestamp without time zone
username : text

variables

pid : integer
name : text
attribute : text
vartype : text
value : text
username : text
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Depurador OmniDB
/ Arguitetura

lib
OmniDB ha > Backend 1
L ~ Fungao PL/pgSQL
[l
Backend 2
Controle/Variaveis
libpa
IAdvisory Locks
Backend 3
Controle/Variaveis
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‘ Depurador OmniDB
/ Requerimentos

@ Plugin: omnidb_plugin.so / omnidb_plugin.dll

@ Criagao do schema com tabelas de controle
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‘ Depurador OmniDB
/ Demonstracao...
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‘/ Depurador OmniDB
Proximos Passos...

@ Step Into (Depurar chamadas de funcoes dentro de funcoes)
@ Multiplos Breakpoints

@ Call Stack (pilha de chamadas)

@ Call Graph (grafo de chamadas)

@ Alterar valores de varidveis

@ Depuracao de procedures (PostgreSQL 11)
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Obrigado!
/ rafael.castro@2ndquadrant.com
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