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GoF patterns

 Design patterns are descriptions 

of communicating objects and 

classes that are customized to solve 

a general design problem in a 

particular context.

 Various popular sources on the 

Web …..
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GoF patterns & the unfortunate student…

Sometimes, the information we find on the 

Web about the GoF patterns deviates from the 

original pattern definitions ……
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Research goal

Assess the compliance of pattern 

definitions and examples we find on 

the Web to the original GoF pattern 

definitions.
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Setup of the study
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Setup of the study

Objectives  Comparison protocol

 Identify kinds of deviations.

 Quantify compliance:

 # of deviations in pattern 

definitions/examples. 

 % of deviating 

definitions/examples.

 Density of deviations in 

pattern definitions/examples. 

 # of deviations / cardinality 

of examined set. 

 Intent of pattern 

definitions/

 Participants in definitions 

and examples.

  Methods in definitions and 

examples.

 Method 

implementations in 

examples.
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Kinds of deviations in pattern 

definitions & examples
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Intent deviations

The pattern definition given in the Web site does not 

reflect the original purpose of the pattern….
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Erroneous participants

Participants do not behave as they should according to 

the original pattern definition.
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Missing participants

Definitions/examples do not include all the participants 

specified in the original pattern definition.
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Incomplete participants

Participants do not provide a complete and exact set of 

methods as specified in the original pattern definition.
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Builder Pattern

vs.
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GoF Builder

“Separate the construction of a complex object from its 

representation so that the same construction process can create 

different representations.”
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Intent Deviation: 

Representation independence is gone !!!

"Separate the construction of a complex object from 

its representation so that the same construction process 

can create different representations."

"Builder pattern builds a complex object using 

simple objects and using a step by step approach. 

This type of design pattern comes under creational 

pattern as this pattern provides one of the best ways  

to create an object. A Builder class builds the final 

object step by step. This builder is independent of 

other objects."
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Erroneous Participants: 

Builders the do not build!!

Director realizes 3 (clone) construction processes 

which depend on the internal representation of the 

constructed objects !!! 
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Command Pattern

vs.
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GoF Command

“encapsulate a request as an 

object, thereby letting you 

parameterize clients with 

different requests”
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Missing Participant:

Parameterization is Gone !!!

MISSING Invoker !
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Composite Pattern

vs.
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GoF Composite

“compose objects into tree structures to 

represent part-whole hierarchies”
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Incomplete participant: 

Retrieving/removing parts not possible !!!

MISSING 

remove(),  getChild() !
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Compliance of pattern 

definitions & examples
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Compliance of definitions

➢ The majority of the definitions adhere to the original 

pattern definitions.

➢ Patterns with deviating definitions are not frequent.

➢ The density of deviations in the definitions is low.
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Compliance of definitions

➢ The density of intent deviations is low.

➢ The density of missing participants is higher than the density of 

incomplete participants.

➢ 3/11 missing participants → incorrect definitions.
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Compliance of examples

➢ Patterns with deviating examples are quite frequent.

➢ The density of deviating examples is medium high. 

➢ In all sites the % of patterns with deviating examples is higher 

than the % of patterns with deviating definitions.
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Compliance of examples

➢ Missing participants occur more often, then we have incomplete 

and erroneous participants.

➢ The number of missing participants is high.

➢ The numbers of incomplete and erroneous participants are low.

➢ 60/186 of missing participants → incorrect examples. 

➢ 20/82 of incomplete participants → incorrect examples. 
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Takeaway messages for the 

developers
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Takeaway messages

➢ Pattern definitions/examples you find on the Web 

may deviate from the original. 

➢ Watch out for different kinds of deviations: intent 

deviations, missing, incomplete, and erroneous 

participants.

➢ Their impact varies:

➢ Intent deviations and erroneous participants result to 

incorrect definitions/examples.

➢ Missing and incomplete participants may result to 

incorrect or incomplete definitions/examples.

➢ Be more concerned about deviating examples than 

definitions.

➢ The choice of the site is important, depending on 

what you are looking for.
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Auxiliary slides
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