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T O D A Y ’ S  A G E N D A

• Study Overview
• Context: Background Info on Relevant Concepts 
• Key Idea
• Technical Details
• Experiments
• Discussion Questions
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S T U D Y  O V E R V I E W
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C O N T E X T :  S o f t w a r e  S m e l l s

• certain structures in 
the code that suggest(sometimes they 
scream for) the possibility of 
refactoring.  - Kent Beck 

5



GT 8803 // Fall 2018

C O N T E X T :  D a t a  B a s e  S m e l l s  

• Not following the 
recommended best 
practices and potentially 
affecting the quality of the 
software system in a 
negative way. 
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C O N T E X T :  C l a s s i f i c a t i o n  o f  D B  S m e l l s
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• Schema smells – The paper is about this.
• Query smells - Smells arising from poorly written sql

queries are specified as database query smells.

• Data smells – Poor data. Example: typos
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C O N T E X T :  C a t a l o g

1. Compound attribute – Comma separated list

2. Adjacency list - recursive relation in a table.

3. Superfluous key – Unwanted Surrogate key. Dup validation

4. Missing constraints - foreign keys are missing

5. Metadata as data – Key value pairs
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C O N T E X T :  C a t a l o g

6. Polymorphic association – SQL don’t allow two fk. Don’t force

Person

Business

9

CustID Name --
4 Dave
9 Tom

CustID Compan
y Name

--

4 Coco
5 Times

OrderID CustType CustID
4 Person 4
5 Business 9
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C O N T E X T :  C a t a l o g

7. Multicolumn attribute – Tag1, Tag2 and so on

8. Clone table – Orders2017, Orders2010

9. Values in attribute definition – Choice/check list in 
schema

10. Index abuse – Over or under use

11. God table – Anti-Normalization

12. Meaningless name
13. Overload attribute names – Attributes have similar names 

but different type in different tables. Example ID. 
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K E Y  I D E A

• Objective: Developers opinion on DB Schema smells. 
Collect code from industry & OSS and answer RQs. 
� What are the occurrence patterns of database smells?
� Does the size of the project or the database play a role in smell density?
� Does the nature of code (type of the application, or usage of ORM 

frameworks) affect the smell density?
� What is the degree of co-occurrence among database smells?

• DbDeo – An open-source tool to 
• extract embedded SQL statements and 
• detect database schema smells
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T E C H N I C A L  D E T A I L S  - S u r v e y
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T E C H N I C A L  D E T A I L S  - D b D e o

• 9 smells are automated.

• Compound attribute: Look for pattern-matching 

expressions in an sql query

• Adjacency list: We look for a foreign key 
constraint referring to an attribute in the same table.

• Metadata as data: look for a schema definition 
containing only three attributes. We detect the smell if we 
find two of the attributes, among three, of type varchar
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T E C H N I C A L  D E T A I L S  - D b D e o

• Multicolumn attribute: Check the schema 

for a pattern ‘’N where N is a number

• Clone tables: Check all the schema definitions 
within a database

• Values in attribute definition: check 
the schema for “enum” or “check”
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T E C H N I C A L  D E T A I L S  - D b D e o

Index abuse:
• Missing indexes: 0 indexes in schema

• Insufficient indexes: Missing index for FK

• Unused indexes: Indexed column is not present in 
where clause

. 
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T E C H N I C A L  D E T A I L S  - D b D e o

• God table: More than 10 columns in a table. 

• Overloaded attribute names: Same column 
name found in different tables but with different datatype. 
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R Q 1 .  O c c u r r e n c e  p a t t e r n s  o f  d a t a b a s e
s m e l l s
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R Q 1 .  O c c u r r e n c e  p a t t e r n s  o f  d a t a b a s e
s m e l l s

18



GT 8803 // Fall 2018

R Q 2 .  D o e s  t h e  s i z e  o f  t h e  p r o j e c t  o r  t h e  d a t a b a s e  p l a y  a  
r o l e  i n  s m e l l  d e n s i t y ?
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R Q 3 .
D o e s  t h e  n a t u r e  o f  c o d e  ( t y p e  o f  t h e

a p p l i c a t i o n ,  o r  u s a g e  o f  O R M  f r a m e w o r k s )
a f f e c t  t h e  s m e l l  d e n s i t y ?
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R Q 3 .
D o e s  t h e  n a t u r e  o f  c o d e  ( t y p e  o f  t h e

a p p l i c a t i o n ,  o r  u s a g e  o f  O R M  f r a m e w o r k s )
a f f e c t  t h e  s m e l l  d e n s i t y ?
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R Q 4 .  W h a t  i s  t h e  d e g r e e  o f  c o - o c c u r r e n c e  a m o n g  
d a t a b a s e  s m e l l s ?
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D I S C U S S I O N  Q U E S T I O N S

• What are key strengths of this approach?
• What are key weaknesses/limitations?
• How could this DbDeo be modified to capture more smells and/or 

with better accuracy?
• Can Schema be fixed automatically? 
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