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Why This Topic?

• Because SE are our first customers, and no body can “see” a database unless it is presented by an 
application

• Because (almost) nobody talks about these issues
• Because I want to give a new perspective to all of these old well-known problems
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- DB design tools
- Version control
- Deployment
- Access management
- Data branching

… and the list goes on!

Why software engineers are unhappy?
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Design tools

We often ask SE to stay away from designing tables

But what other choices they have?

It not tables – then what?
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Version control and compare

- For start, a database can be perfectly fine not storing any code anywhere!

- You use GitHub - greats, but your database can live without it

- Is there any easy way to tell the differences between two databases/schemas?
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What makes two tables different?

• If the order of columns is different, are the tables different?

• If a constraint name is different, are tables different?
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Deployments!!!!

• When you deploy a new version of an application, you just compile the code. OK, may be not “just”, 
but still.. Whatever is in the GitHub, that’s what is running

• You can exactly do it with database objects…
• So what are the options?

• Request a separate deployment script

• Automatically generate a patch based on the source code diff

• And we are back to the question of what exactly makes two tables different
• Function bodies diffs !!!!
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Security/access management

• How to find all permissions for specific users?
• How to compare permissions of two different users?
• How to compare permissions in different environments?
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We do not have 
solutions for 

everything, but we 
have some!
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How we compare schemas in different databases?

If we want to compare two environments,
We do not look at the source code

And we do not look at deployments' logs
We look at PostgreSQL catalog(s)

https://github.com/hettie-d/diff
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Using FDW for everything!
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What we can compare
- List of schemas/ownership
- List of tables/views/mviews in schema
- List of columns in the table(s)
- List of constraints
- Permissions

And then we can generate patches to get one environment
to look exactly as another one
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Compare 
schemas

select * 
from diff.schema_compare(
‘airlines', ‘hettie’);
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Compare tables

select * 
from diff.tables_compare(
'airlines', 
'hettie','postgres_air');
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Compare columns

select * 
from diff.columns_compare(
'airlines', 'hettie','postgres_air');
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Compare 
columns in a 
table
select * from 
diff.columns_compare(
‘airlines’, 
‘hettie’,’postgres_air’,
‘'frequent_flyer’);
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Complete columns compare
select * from diff.full_columns_compare(
'hettie', 'airlines','postgres_air', 'frequent_flyer');
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Compare constraints
select * from diff.constraint_compare('airlines','hettie', 'postgres_air')
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Compare 
privileges on 
schemas
select * from 
diff.privs_compare('airlines', 
'hettie');
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Compare 
privileges on 
tables
select * from 
diff.privs_compare('airlines', 
'hettie','postgres_air');
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Compare 
privileges on 
tables
select * from 
diff.privs_compare('airlines', 
'hettie','postgres_air_large');
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Compare 
privileges on 
schemas
select * from 
diff.priv_schema_compare(‘airlin
es’,’hettie’);
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Select privileges 
which are 
granted directly
select * from 
diff.db_privs_direct_select('het
tie’);
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And we can generate patches!

select * from diff.generate_patch_table (’hettie’, ‘airlines’,’postgres_air’, ‘frequent_flyer’);

alter table postgres_air.frequent_flyer add secondary_email text ,
alter column email drop NOT NULL

select * from diff.generate_patch_table(‘airlines’,’hettie’,’postgres_air’, ‘frequent_flyer’);

alter table postgres_air.frequent_flyer drop secondary_email,
alter column email set NOT NULL
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Constraints patches

select * from diff.generate_patch_constraint('airlines','hettie','postgres_air','account');

alter table  postgres_air.account drop constraint frequent_flyer_id_fk;

select * from diff.generate_patch_constraint('hettie', 'airlines', 'postgres_air','account’);

alter table  postgres_air.account add constraint frequent_flyer_id_fk FOREIGN KEY (frequent_flyer_id) 
REFERENCES postgres_air.frequent_flyer(frequent_flyer_id)
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Compare all privileges

Different sets of privileges can result in identical sets of object privileges. 

grant select on all tables in schema sch to new_user;

grant select on sch.t1 to new_user;
grant select on sch.t2 to new_user;
…

grant select on sch.tn to new_user;

grant select on all tables in schema sch to sch_read_role;
grant sch_read_role to new_user;

How to compare the final result? 
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Dealing with recursive roles

WITH RECURSIVE x AS
(

SELECT member::regrole,
roleid::regrole AS role,

roleid,
member::regrole || ' -> ' || roleid::regrole AS path

FROM pg_auth_members AS m
UNION ALL
SELECT x.member::regrole,

m.roleid::regrole,
m.roleid,

x.path || ' -> ' || m.roleid::regrole
FROM pg_auth_members AS m

JOIN x ON m.member = x.role
)
SELECT member, role, roleid, path
FROM x
WHERE member::text not like 'pg%' 
AND member::text!='postgres' 
AND member::text not like 'rds%'
and role::text not like 'pg%'

The whole function is 117 lines long …
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Select all 
privileges on a 
database
select * from 
diff.db_privs_select ('hettie’)
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select * from diff.db_privs_select (‘airlines’)
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Future work

Ø Compare indexes
Ø Compare triggers
Ø Dealing with views and materialized views
Ø Compare functions and procedures
Ø Finalize all patches generation

Most importantly: some tools like this should be a part of PostgreSQL, nobody should reinvent the 
wheel.
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Other issues

• Usage of pgTap
• Designing tools
• Test data sets
• Branching data
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Q&A


