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TODAY'S AGENDA

* Study Overview

* Context: Background Info on Relevant Concepts
* Key ldea

* Technical Details

* Experiments

* Discussion Questions
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STUDY OVERVIEW
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N\ CONTEXT: SOFTWARE SMELLS

Architecture
smells

Code smells

Design smells

Configuration

Software smells
Smells Test smells . .
e certain structures in

Database

smells the code that suggest(sometimes they
- scream for) the possibility of
Classification refactoring. - Kent Beck




CONTEXT: DATA BASE SMELLS

* Not following the
recommended best
practices and potentially
affecting the quality of the
software system in a
negative way.
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CONTEXT: CLASSIFICATION OF DB SMELLS

* Schema smells — The paper is about this.

° Query smells - Smells arising from poorly written sql
queries are specified as database query smells.

e Data smells — Poor data. Example: typos

Georgia

Tech| GT 8803 // FALL 2018



Georgia
Tech

ales Y

CONTEXT: CATALOG

Compound attribute — Comma separated list
Adjacency list - recursive relation in a table.
Superfluous key — Unwanted Surrogate key. Dup validation
Missing constraints - foreign keys are missing
Metadata as data — Key value pairs
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CONTEXT: CATALOG

6. Polymorphic association — sQL don't allow two fk. Don't force
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CONTEXT: CATALOG

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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KEY IDEA

* 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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TECHNICAL DETAILS - SURVEY

Respondents
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M Both a smell and a recommended practice depending on the context
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TECHNICAL DETAILS - DBDEO

9 smells are automated.

Com pou nd attribute: Look for pattern-matching

expressions in an sqgl query

Adjacency list: we look for a foreign key

constraint referring to an attribute in the same table.

Metadata as data: 1ook for a schema definition

containing only three attributes. We detect the smell if we
find two of the attributes, among three, of type varchar

GT 8803 // FALL 2018

13



TECHNICAL DETAILS - DBDEO

° l\/lulticolumn attribute: Check the schema

for a pattern “N where N is a number

* Clone tables: Checkall the schema definitions

within a database

e Values in attribute definition: check
the schema for “enum” or “check”
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TECHNICAL DETAILS - DBDEO

Index abuse:
* Missing indexes: 0 indexes in schema
* |nsufficient indexes: Missing index for FK

* Unused indexes: Indexed column is not presentin
where clause
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TECHNICAL DETAILS - DBDEO

® 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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RQ1. OCCURRENCE PATTERNS OF DATABASE
SMELLS

Occurrences Avg. smell
density

| 0SS | 0ss
5,517| 7,966| 004| 0.04
733|  207| 015 o002
4,428| 5507| 044| 024

85| 326/ 000 002

944| 1,003| 016 0.0
1,624| 3,137| 0.0 0.0
101| 3,704/ 0.00| 0.0%
1,814 7,300, 020 021
12,643| 9,475 125 " 176
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RQ1. OCCURRENCE PATTERNS OF DATABASE
SMELLS

Occurrences | Avg. smell
Smells density
0SS |

7966 0.04
297 | 0.15
5507 0.44

326  0.00
1,003| 0.16
3,137|  0.10
3,704 0.00
7,300  0.20
9,475|  1.25
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RQ2. DOES THE SIZE OF THE PROJECT OR THE DATABASE PLAY A
ROLE IN SMELL DENSITY?

Number of database smells per ten SQL statements

LOC vs smell density
* p=0.2420 (p-value = 3.724 x 10%) for Induistry

NN o NoToJo N (o BYE ISR YLDk«  Strong correlation betweer

Database size vs smell density
* p=0.7338 (p-value < 2.2 x 107°) for Industry
* p=0.6174 (p-value < 2.2 x 107°) for OSS
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RQ3.
DOES THE NATURE OF CODE (TYPE OF THE
APPLICATION, OR USAGE OF ORM FRAMEWORKS)
AFFECT THE SMELL DENSITY?
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RQ3.
DOES THE NATURE OF CODE (TYPE OF THE
APPLICATION, OR USAGE OF ORM FRAMEWORKS)
AFFECT THE SMELL DENSITY?

* 19 well-known frameworks identified
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RQ4. WHAT IS THE DEGREE OF CO-OCCURRENCE AMONG
DATABASE SMELLS?

B Open-source Industry
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DISCUSSION QUESTIONS

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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