Uppsala Universitet

Computing Science Department, Institute of Technology

Course: Patterns and Frameworks (Spring 1999)

Instructor: Amnon H. Eden

Authors: AndreasGustavsson

MattiasErsson

2 nd submission July2 nd , 1999

Formalizing the Intent ofDesign Patterns

An Approach Towards a Solution to The Indexing Problem

Abstract

The intent section of a pattern description is written in easilyunderstood, natural language, which unfortunatelyhas the drawback of being too imprecise and unstructured for certain applicationsof the intent section.

We will in this essaytryto formalize theintent section of a pattern description. Our aim will be to find a structure within the intent description that will reduce ambiguities and at the same time make the classification of patterns easier. The classification of patternsaddresses the problem of

^labeling~ patterns into one of the following categories: Creational, Structural or Behavioral.

Succeeding in classifying patternsbythe intent does requirethat enough information for doing so is contained in theone to two sentences that make up the intent . Whether this is thecase or not will be discussed in the essay.

A formalized intent section of a pattern description can not replace the understandabilityof the natural language description but can be thought of as a complement to the standard structureto patternstoday.

INDEXING DESIGN PAT T ERNS BY FORMALIZ ING T HE INT ENT 1

Abstract 1

Background 3

Proposals 3

Sentence structure of the intent 3

Creational patterns 4

Structural patterns 5

Behavioral patterns 7

Discussion 11

Sentence structure of the intent 11

Conclusions 11

Graphical representation of the intent 12

Discussion 17

Conclusions 18

Background

Our main goal with the formalization of the intent section in thepattern description is to make the task of finding an appropriate pattern, when looking to solve a problem, easier. This is often referred to as the indexing problem. If you are familiar with patterns and work with them a lot, you will probabl y knowmost of, for examplethe [GoF] patternsbyheart and will have no trouble picking the correct one when you are searching for a design solution. If you on theother hand are not familiar with the patterns, you will have to read through all of the patterns in the book before you will be able to make your pick. The best index in the [GoF] book is the listing of the patterns with the intent descriptions.

Since a pattern catalogue isbasicallya catalogue of reusable design ideas it will become really usable when it containsa large number of patternsthat are indexed in a wa ythe provides for the catalogue to be used asalmost anyother reference. Thecost of finding a reusable component or design solution has to be relativelylow. Otherwise the developer will not use it, but come up with a solution of her own, that has not been tested and proved effective in the same wa yas an existing design pattern.

[ISSE]

A problem with indexing patterns is however that the name of the pattern, which otherwise would be an intuitive, primarycandidate to index on, does not conveyenough information about the pattern. The name is perfectl yfine to use in an index or table if thereader is alreadywell acquainted with the patterns. If not, an ever so well-chosen name for a pattern is (in most cases) not sufficient to help the reader to determineif thepattern provides a solution to a particular problem. This leads ustoo look for another wa yof indexing patterns so that a developer that is searching a solution to a problem in a patternscatalogue can find a such in reasonable time, without having toread the whole catalogue.

Our appreciation is that the intent section provided in thewaythat theGang of Four presents patternsdrasticallynarrows down the search space of patternsthat areapplicable to the solution for a particular problem. Asof toda ythe intent part isnot appropriate for indexing though. It consistsof a couple of sentences in natural language, describing the essence of a pattern. Howdoes one index on sentences though? Alphabeticallyon the first word of the sentence (several words if necessaryof course), is probabl ythe onlyfeasible answer. If there was a wayto index on the meaning, or semantics of thesentences this would be a much better wa y, since the alphabetical order has verylittle to do with finding a good solution toa problem. What different patterns reallyachieve does.

The index of intent that is presented in the GoF book, listed in three different groups, ordered alphabeticallyon thename of the pattern, isperhapsgood enough for finding a pattern solving a problem, since there are relativel yfewpatternspresented in the book. If a larger number of patterns were listed, the effort of finding a pattern would be too high.

Proposals

In this paper we present two heuristics that are possible steps on the wayof finding a solution to the indexing problem. Even if the pattern communitytoda yis somewhat reluctant to formalize pattern material, since this would decrease creativity, this isnecessaryto a certain extent in order to be able to compose an index without ambiguities. When you are lookingto solve a problem, you´ll probabl ywant to find a solution that does help you with the problem rather than a solution that could be applicable.

Therefore, we will first present a technique for rewriting the intent descriptionsof the [GoF] book, in order to further increase the structure in theintent-index compared to what the case is in the book toda y. This will be achieved byformalizing the structure of the sentences that makes up the intent description.

Secondlywe will present a graphical representation of the intent description. Thisismade of a modular system, presenting different entities, common to object oriented design, in combinationsthat will make it possible to group and list these combinations in a wa ythat provides for indexing on them.

Sentence str ucture of the intent

The patternsin [GoF] have a fairlycoarse classification into groups of creational, structural and behavioral patterns. Within these groups theyare listed in alphabetical order, based on the nameof the pattern. The intent itself does not give us anyclue as to where it belongs, in anyother waythan being related to a pattern that conforms to this particular classification.

If theintent description itself could convey such information, it would be easier for a reader of the intent to immediatelysee what type of pattern it belongs to. And bythat, also what kind of problem the author or authorsof the pattern were addressing when theywrote down the intent.

The above is not entirelytrue though, it is possible to extract some semanticinformation from the description when taking a closer look at them. The trick is to extract thisinformation and transfer it to the grammatical or syntactic structure, which iseasier to get a feel for intuitivel y, without having to actuallygrasp the meaning of the sentence. Thisof course hasto be done in a wa ythat does not destroy or alter anyof the semantic information presented in theintents, before rewriting them.

Creational patterns

For the creational patterns we can see that all but one (the Singleton pattern) directlytalk about creating some entitywith some behavior byperforming some action or actions to provide for theresult. In some cases supplementaryinformation on theoutcome or result of use of the pattern isalso provided.

The Singleton pattern does this indirectly. In this pattern, instances can not be created, so it is a simplenegation of the creation of some entity.

The structureof the intent descriptions for creational patterns could therefore be built in the following wa y:

Negation Create Entity Action Force Supplementaryinformation

Applying thisto the [GoF] descriptions gives us the following rewritten intents:

Abstract factory

Provide an interface for creating families of related or dependent objects without specifying their concrete classes. [GoF p.87]

Newstructure:

Create Entity Action Force

Create Families of related or dependent objects

Byproviding an interface for doing so

Without specifying their concrete class

Newdescription:

Create families of related or dependent objects byproviding an interface for doing so, without specifying their concrete class.

Builder

Separate the construction of a complex object from its representation so that the same construction process can create different representations. [GoF p.97]

Newstructure:

Create Entity Action Supplementaryinformation

Create Complex objects Byseparating the construction from its representation

So that the same construction process can createdifferent representations.

Newdescription:

Create complex objects byseparating theconstruction from itsrepresentation so that the same construction process can create different representations.

Factory method

Define an interface for creating an object, but let subclasses decide which class to instantiate. FactoryMethod lets a class defer instantiation to subclasses. [GoF p.107]

Newstructure:

Create Entity Action Supplementaryinformation

Create Objects Bydefining an interface that lets subclasses decide which objects to instantiate.

FactoryMethod lets a class defer instantiation to subclasses.

Newdescription:

Create objects by defining an interface that lets subclasses decide which objects to instantiate. Factory

Method letsa class defer instantiation to subclasses.

Prototype

Specify the kinds of objects to create using a protot ypical instance, and create new objects bycopying this prototype. [GoF p.117]

Newstructure:

Create Entity Action Force

Create Objects Bycopying a protot ype. Specify the kinds of objects to create using this prototypical instance.

Newdescription:

Create objects by copying a prototype. Specifythe kindsof objects to create using this prototypical instance.

Singleton

Ensure a classonlyhas one instance, and provide a global point of access to it.

[GoF p.127]

Newstructure:

Negation Create Entity Action

Do not Create More than one instance of a class.

Provide a global point of access to it.

Newdescription:

Do not create more than one instance of a class. Provide a global point of access to it.

Structural patterns

The structural patterns, that deal with the composition of objects or classes all talk about some action that will be applied to an entityand what result or effects that will be achieved for doing so. In some of the patterns the outcome of the action is some form of transformation of the entity. In those cases the intent specifies this outcome. The common semantic structures of the intents are as follows:

Action to apply Entity Outcome Result

Some of the intentsdescribed among thestructural patternsfits perfectl yfine into this model in their original form. However, if not all of them do so, we can not get anyhelp with the indexing problem bylooking at the structure of thesentences.

The intent description can, using this scheme be rewritten as follows:

Adapter

Convert the interface of a classinto another interface clientsexpect. Adapter lets classes work together that couldn´t otherwise because of incompatible interfaces. [GoF p.139]

Newstructure:

Action to apply Entity Outcome Result

Convert The interface of a class Into another interface clients expect.

Adapter lets classes work together that couldn´t otherwise because of incompatible interfaces.

Newdescription:

Convert the interface of a classinto another interface clientsexpect. Adapter lets classes work together that couldn´t otherwise because of incompatible interfaces.

Bridge

Decouple an abstraction from itsimplementation so that the two can varyindependently.

[GoF p.151]

Newstructure:

Action to apply Entity Result

Decouple from each other

An abstraction and its implementation So that the two can vary independently

Newdescription:

Decouple from each other, an abstraction and its implementation, so that the two can vary independently.

Co mposite

Compose objects into tree structures to represent part-whole hierarchies. Composite lets clientstreat individual objects and compositions of objects uniformly. [GoF p.163]

Newstructure:

Action to apply Entity Outcome Result

Compose Objects Into tree structures torepresent part-whole hierarchies

Composite lets clientstreat individual objects and compositions of objects uniformly

Newstructure:

Compose objects into tree structures to represent part-whole hierarchies. Composite letsclientstreat individual objects and compositions of objects uniformly.

Decorator

Attach additional responsibilities to an object dynamically. Decorators provide a flexible alternative to subclassing for extending functionality. [GoF p.175]

Newstructure:

Action to apply Entity Result

Dynamicallyattach additional responsibilities to

An object Decoratorsdeliver a flexible extending mechanism.

Newdescription:

Dynamicallyattach additional responsibilities to an object. Decoratorsdeliver a flexible extending mechanism.

Façade

Provide a unified interface to a set of interfaces in a subsystem. Façade defines a higherlevel interface that makes the subsystem easier to use. [GoF p.185]

Newstructure:

Action to apply Entity Result

Provide a unified interface to A set of interfaces in a subsystem

Façade defines a higher-level interface that makes the subsystem easier to use.

Newdescription:

Provide a unified interface to a set of interfaces in a subsystem. Façade defines a higher-level interface that makes the subsystem easier to use.

Flyweight

Use sharing to support large numbers of fine-grained objects efficiently. [GoF p.195]

Newstructure:

Action to apply Entity Result

Use sharing on Objects Fl yweight allows for large numbers of fine-grained objects to be handled efficiently

Newdescription:

Use sharing on objects. Flyweight allows for large numbers of fine-grained objects to be handled efficiently.

Proxy

Provide a surrogate or placeholder for another object to control access to it. [GoF p.207]

Newstructure:

Action to apply Entity Result

Provide a surrogate or placeholder for another Object To control access to it

Newdescription:

Provide a surrogate or placeholder for another object to control access to it.

Behavioral patterns

For the behavioral patternstheimportant issue is the (run time) behavior of a certain entityor construct in the program. This is achieved byperforming some action in the program, and the intentsdescriptions sometimes provides information on what theresults of using the patternsare. Thisleadsto the following structure of the behavioral descriptions:

Objective Course of action / proceedings Result

The central part of this structure isthe behavior, and using thisheuristic with the model as above does give us a conflict with the classification as theyarepresented in [GoF]. The Visitor pattern onlyhandles behavior in an indirect wayand does not easilyresolve to just a rephrasing of the sentences. The action performed is thecentral part in this pattern. It isstill left in thissection here though, in order to conform with the classification in [GoF].

The intents are rewritten as follows:

Chain of responsibility

Avoid coupling the sender of a request to its receiver bygiving more than one object a chance to handle the request. Chain the receiving objects and pass the request along the chain until an object handles it.[GoF p.223]

Newstructure:

Objective Course of action / proceedings

Avoid coupling the sender of a request to itsreceiver

Bygiving more than one object a chance tohandle therequest.

Chain thereceiving objects and pass the request along the chain until an object handles it.

Newdescription:

Avoid coupling the sender of a request to its receiver bygiving more than one object a chance to handlethe request. Chain the receiving objects and pass the request along the chain until an object handles it.

Co mmand

Encapsulate a request asan object, therebyletting you parameterize clients with different requests, queue or log requests, and support undoable operations. [GoF p.233]

Newstructure:

Objective Course of action / proceedings

Result

Parameterize clients with different requests

Byencapsulating a request as an object.

Command letsyou queue or log requests and support undoable operations.

Newdescription:

Parameterize clients with different requests, byencapsulating requests asan object. Command lets you queue or log requests and support undoable operations.

Interpreter

Given a language, define a representation for its grammar along with an interpreter that uses therepresentation to interpret sentences in thelanguage. [GoF p.243]

Newstructure:

Objective Course of action / proceedings

Interpret sentences in a given language

Byusing a representation that is defined along with the grammar for thelanguage.

Newdescription:

Interpret sentences in a given language, byusing a representation that is defined along with the grammar for the language.

Iterator

Provide a wayto access the elementsof an aggregate object sequentiallywithout exposing its underlying representation. [GoF p.257]

Newstructure:

Objective Result

Access elements of an aggregate object sequentially

Iterator provides a wayto access the elements so that underlying representation is not exposed.

Newdescription:

Access elements of an aggregate object sequentially. Iterator provides a wa yto access the elementsso that underlying representation isnot exposed.

Mediator

Define an object that encapsulates howa set of objects interact. Mediator promotes loose coupling bykeeping objects from referring from each other explicitly, and lets you var y their interaction independently. [GoF p.273]

Newstructure:

Objective Course of action / proceedings

Result

Encapsulate the interaction of a set of objects

Bydefining an object for this

Mediator promotes loose coupling bykeeping objects from referring to each other explicitly, and lets you varytheir interaction independently

Newdescription:

Encapsulate the interaction of a set of objects, bydefining an object for this. Mediator promotes loose coupling bykeeping objects from referring from each other explicitly, and lets you var ytheir interaction independently.

Me mento

Without violating encapsulation, captureand externalize an object´s internal stateso that the object can be restored tothisstate later. [GoF p.283]

Newstructure:

Objective Result

Captureand externalize an object´s internal state so that this statecan be restored later

Memento does so without violating encapsulation.

Newdescription:

Captureand externalize an object´s internal stateso that thisstate can be restored later. Memento does so without violating encapsulation.

Observer

Define a one-to-manydependencybetween objects so that when oneobject changes state, all its dependents are notified and updated automatically. [GoF p.293]

Newstructure:

Objective Course of action / proceedings

All dependencies are notified and updated automaticallywhen one object changes state

Bydefining a one-to-manyrelationship between objects.

Newdescription:

All dependencies are notified and updated automaticallywhen one object changes state, bydefining a one-to-manyrelationship between objects.

State

Allowan object to alter its behavior when its internal state changes. The object will appear to change itsclass. [GoF p.305]

Newstructure:

Objective Result

Allowan object to alter its behavior when its internal statechanges

The object will appear to change its class

Newdescription:

Allowan object to alter its behavior when its internal state changes. The object will appear to change its class.

Strategy

Define a familyof algorithms, encapsulate each one, and make them interchangeable.

Strategylets the algorithm varyindependentlyfrom clients that use it. [GoF p.315]

Newstructure:

Objective Course of action / proceedings Result

Make algorithms in a familyof algorithms interchangeable

Byencapsulating each one Strategylets the algorithm vary independentlyfrom clients that use it

Newdescription:

Make algorithms in a familyof algorithmsinterchangeable by encapsulating each one. Strategylets the algorithm varyindependentlyfrom clients that use it.

Template method

Define the skeleton of an algorithm in an operation, deferring some steps to subclasses.

Template Method lets subclasses redefine certain steps of an algorithm without changing the algorithm´s structure. [GoF p.325]

Newstructure:

Objective Course of action / proceedings

Result

Defer steps of algorithms to subclasses

Bydefining the skeleton of an algorithm in one operation

Template Method lets subclasses redefine certain stepsof an algorithm without changing thealgorithm´s structure

Newdescription:

Defer steps of algorithms to subclasses, bydefining the skeleton of an algorithm in an operation.

Template Method lets subclasses redefine certain steps of an algorithm without changing the algorithm´sstructure.

Visitor

Represent an operation to be performed on theelements of object structure. Visitor lets you define a newoperation without changing the classes of the elements on which it operates. [GoF p.331]

NewStructure

Objective Course of action / proceedings Result

_ Represent an operation to be performed on theelements of an object structure

Visitor letsyou define a newoperation without changing theclasses of the elementson which it operates.

Newdescription:

No rewriting hasbeen performed, since the description is difficult to fit into themodel used. Thiswill be disputed further in the discussion.

Discussion

Sentence structure of the intent

What is important when looking at theproposed restructuring of the intent descriptions, is not primarily the resultsachieved here, but thetechnique used for achieving them. A language researcher would certainlydo a lot better work at deciding in what parts to divide thesentence structure. What is interesting though, is that it is possible to use such a heuristic in order to satisfythesamestructure requirements on thesentences of the intent descriptions within thesame group. In onlyone case was this not fullyapplicable, in thecase of the Visitor pattern. It can actuallybe argued that the Visitor pattern isnot a behavioral pattern. It does talk about howto represent something in order to perform operations on elements, rather than a specific behavior.

With thisin mind, it ispossible to see that not onlyis a structuring like thisa help for the reader of a intent, but also for the author of a pattern, or theperson that is classifying thepattern. If it is hard to write an intent according to the structure, or rewrite it to fit themodel, it is maybe the case that the pattern should belong to a class whose structure fits the intent better.

The heuristic does however not bring in anynewor better information in theintent, but simply reorganizes the words in order to simplifyclassification and therebyindexing on the intent section of a pattern description.

Conclusions

With simple meansit is possible to reorganize the natural language used in the intent descriptions, without changing the semantics of the sentences, so that classification and therebyindexing on the intent will be easier. It isalso a helpful heuristic, when writing or rewriting thedescription, to see that the pattern reallybelongs to the class that it was originallyintended for.

Graphical representation of the intent

In this section of this paper we tryto interpret words and sentences of the intent part of all patternsin the [GoF] as graphical symbols. To compile and systematizea natural language into sym bols is in fact hard. When everyword which we use has a meaning to us, howis it possible to give definitions of common words as ~object~ and ~class~. In this paper the scope is the ~natural language~ of OOP which gives us a smaller domain of words and definitions then ordinarylanguages asEnglish and Swedish.

With thisdomain in mind we will tryto illustratethe intent part of the patternsin simple sym bols and entities so when looking at them understand the~intent~ of thepattern easily.

Because of the relation between natural language and graphical sym bols it isinevitable that the making of these symbols and graphsarebased on a more thorough knowledge of the pattern than just the intent section. The sym bols sometimes give awaymore information than the intent itself.

Especiallywhen the intent does not speak about anyobject oriented terms. The purpose however isnot to be a exact representation of the intent sectionsas theyare written in [GoF] today, but rather extend them in a formalized wayin order to make indexing easier.

We begin with verysimple concept, definitions, and so forth, and step bystep build up a graphical representation of the intent part of all patterns in the [GoF].

Entities of the graphical representation:

When representing an object of a certain class, a pattern fill will showthe relation between the object and itsclass.

Two objectscan have the same interface but different behaviors and states.

O b j e c t i n t e r f a c e / t y p e

O b j e c t b e h a v i o r

O b j e c t d a t a

C o n c r e t e c l a s s

A b s t r a c t c l a s s

A n o b j e c t

a

Object

Class

When objectsor classes have an arrow line between them, they have some sort of interactions. The

arrow line, have some sort of meaning depending of what symbol that is placed beside.

When the symbol ~%~ appears it means change. The right entity describeswhat is changed in the left

entity.

Thispicture represents the intent of the Adapter pattern.

To the left isa classor object that is changed and to the right isthe

symbol representing what is changed i.e. the interface. Note that the

pattern does not imply that classesand objectshave to be used in this

way simultaneously, it is rather an or situation.

Thispicture represents the intent of the Bridge pattern.

The abstraction (the interface) is decoupled from the implementation,

(behavior and data) so that the two can vary independently.

When the symbol ~+=~ appearsit means add, however not commutative. The right entity describes

what is added to the left entity.

Thispicture represents the intent of the Decorator pattern.

To the left isan object that gets additional functionality.

Thispicture represents the intent of the Visitor pattern.

To the left isan object that gets additional behaviors.

When the symbol ~=>~ appearsit means save and revert. The right entity describes what issaved and

reverted to the left entity.

Thispicture represents the intent of the Memento pattern.

To the left isan object that saves( the ~=~ symbol) the state of the right

object. The light grey arrow means that the actioncan be reverted.

Thispicture represents the intent of the Command pattern.

To the left isan object that saves( the ~=~ symbol) the message. The

light grayarrowmeans that the action can be reverted.

%

%

+ =

+ =

=

=

M

When a dashed line appearsit means that it is the real change but the appearing result isthe change of

the non dashed line.

Thispicture represents the intent of the State pattern.

It is actually the internal state that changes (of the object to the left) but

the object change its class.

So far we have looked into changes of one object. Objects can also interact with each other using their

interface. When using an object the client sendsand the object reacts accordingly. So the symbol ~M~

stands for a message that issend to the object

Thispicture represents the intent of the Flyweight pattern.

Several messages are send to the objects from different angles. This

means that several clientsshare the same object since there is arrow

lines from different clients.

Thispicture represents the intent of the Strategy pattern.

Several messages are send to the objects but through the same way.

The line split into many arrowlinesmeans that there is an option of

which path to choose; one of the pathscan be chosen by the message.

Thispicture represents the intent of the Composite pattern.

All nodesand leaveshava a uniform interface but different behaviors

and states.

Thispicture represents the intent of the Facade pattern.

Messagesare handled in the same way as the Strategy pattern.

Intersecting objects meansthat they have combined their interfacesand

the client seesthem as one object.

%

%

M M M M M

M

M

M

M

When a client send a message indirectly to an object (i.e. the client send a message to representative

that decideswhat to do with it) it isrepresented by a bullet line.

Thispicture represents the intent of the Chainof Responsibility

pattern. The client (optionally) sends the message to a

representative that send the message to the next object in the

chain. The intent part does not mention anything about the type of

the objects in the chain. Therefor the objects are represented

without any pattern fill.

When an object has an accesscontrol to it, it’s represented with an @-filled object.

Thisobject handlesthe access to the object and works as an accesspoint to it.

Thispicture represents the intent of the Proxy pattern.

The client sendsthe message to a representative handles the access to the object.

Thispicture represents the intent of the Iterator pattern.

The client sendsthe message to a representative that handlesthe access to the data of

the object.

Thispicture represents the intent of the Mediator pattern.

The client sendsthe message to a representative (the bullet line to

the access object) that handles the access for the interaction to the

other objects(the arrow lines). The access can be changed.

Thispicture represents the intent of the Observer pattern.

When the objects state change it send messages to all the dependent

objects. Note that the message arrow line starts at the end of the

change arrow line. This means that when the change occurs the

message is sent.

M M MM

@

M

M

@

M

M

M

@ % @

%

M M M

When deferring instantiations to subclassesthe ~ ¿~ symbol isused.

Thispicture represents the intent of the Template Method pattern.

Subclasses are hooked (i.e. ~¿~ symbol) to an abstract class (the

subclass redefine the abstract class). The picture represents some

related (steps) of an algorithm with conditional choicesof

subclasses i.e. let the subclass decide what to do in the specific part

of the algorithm.

When creating an object the ~*~ symbol isused.

Thispicture represents the intent of the Builder pattern.

The construction process (i.e. the ~*~ symbol) can create objectswith

different representations. Therefor the conditional arrow line.

Thispicture represents the intent of the Prototype pattern.

One object(the prototype) is used to create another by copying it.

Thispicture represents the intent of the Abstract Factory pattern.

¿

¿

M

M

*

*

* * *

An interface is provided to create related objects without specifying

their concrete classes.

Thispicture represents the intent of the Factory Method pattern.

An interface is provided to create an object.

Instantiation is deferred to subclasses.

Thispicture represents the intent of the Singleton pattern.

When creating an object of the class the conditional creation arrow

line ensure that only one instance of the class exists. The ~empty

set~ symbol illustrated that no object is created.

Accesscontrol is provided for the object.

Thispicture represents the intent of the Interpreter

pattern.

Related classes are used to create a structure of related

objects.

Discussion

*

¿

Ø

@

M

M

Graphical representation of the intent

When trying to illustrate the intent part we ran across many difficulties.

What is the key issue of the pattern according to the intent?

What is the best symbol for an object?

And so forth...

By using simple symbols as ~*~ for creation to the more exotic ~ ¿~ to illustrate a hook we try

to minimize the learning of the symbolic language we used. But this will also reduce the power to

expressthe intent sentences.

In the quest for indexing the patterns we discovered that looking at similaritiesbetween the

picturesone can see structures that repeatedly will be visible in several patterns. But this is both due to

the small formalized symbol language used and hopefully similarities in the patterns.

Evidently the notation used resembles existing algebraic notations, and it most possibly would

be a good idea to examine such for even better, and more widely used symbols. To do thisin a good

way would however require a substantial work in order to find the best existing symbolsfor this

problem, and isout of scope for this paper.

Conclusions

With thissimple graphical representation of the intent part of the [GoF] it is possible to fast and easy

find a pattern that can help solving a problem. It will not replace the intent part but maybe be a good

complement to the pattern catalog.

[GoF] Erich Gamma, Richard Helm, Ralph Johnson, John Vlissides ^Design PatternsElements of

Reusa ble Object-Oriented Soft ware~, Addison-Wesley, 1998

[ISSE] Ian Sommerville ^Soft ware Engineering~, 5 th ed., Addison-Wesley, 1997