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Abstract: In this paper we are focusing on patterns and atiassification. We are dealing how patterns from
different domain can relate in solving more compkesks. We try to design pattern classificatiotering

pattern features. We assume that it can be vepflieh pattern searching. We assign classificatitiributes to
patterns and use them to find pattern clustersh pattern cluster should offer different solutidosthe same
problem. It is also possible to navigate in pat&yace thru pattern clusters or to specialize patieister

towards problem being solved. Finally we introdneev community based pattern portal containing patte
references and implementation of presented approach

What is pattern

In 70’s Christopher Alexander formulated pattemssolving architectural tasks (see (1)).
Pattern is not considered an idea how to solvetbklem but it is considered as a description
and generalization of the experience which leade@éanethod how to solve the problem (in
the beginning there is practical experience nog anlidea). The method must be so flexible
so it can be used over and over again without@tgse results. Pattern is brief description of
the problem and description of its general solutioparticular context.

Alexander’s definition of the patterfiEach pattern is rule describing relation between
certain context, problem and solution.”

Pattern Domains

According to paper (2) we agree with general thiés patterns need patterns need empiric
proves for legitimacy of their use; patterns muestdadable for their users; patterns can
model many application domains; the use of patterssftware architecture, user interface
and application domain of project can improve comitation between interdisciplinary
development teams.

We would like to demonstrate that working with patt in wider context has sense. We are
working with both well-known patterns in developrheammunity and less known patterns
covering different fields (domains). We considetieese pattern languagé3esign patterns
(3). They are applied in SW design and are foctisexhsure program flexibilityAnalysis
patterns (4). These patterns are more or less independent otepratbmain and describe
solution of problems on conceptual leviedtternsfor enterprise solutions (5) (6). They
describe design problems of enterprise applicatiorisgration patterns (7) describes
problems of integrating SW systenunit Test Patterns (8). Author is focusing on patterns
for unit testing Softwar e Configuration Management Patterns (9) describe also versioning
and other related taskBatternsfor design GUI (10) (11). Important feature of well
designed user interface is keeping ergonomic rauelsstandards which can be described
using patterns=-learning patterns (12). This catalogue of patterns is used for desuyi
features which are expected from e-learning systedits content?edagogical patterns

(13). During teaching student and teacher are aft¢ime same situation. Their problems can
be solved similarly using patterriZatternsfor design of customer oriented websites (14)

are patterns useful for design and implementatfa@ommercial web site®attern language
for pattern writing. Finally in our list of fields covered by patterthere is pattern language



where authors are focused on how to find pattendshaw to correctly describe them, see
(15).

Pattern classification

Gang of Four

Design patterns have been extended among peopke 5895 when book (3) was published.
The book is denoted by abbreviatiGoF (Gang of Four). It is first well described and
documented catalog of design patterns. It conigatterns divided into three categories:
Creational patterns, Structural patterasdBehavioral patterns

Martin Fowler

In book (5) there are patterns for design and implatation of enterprise information
systems. Author defines group of patterns covedliffgrent part of enterprise application
design. In each group there are both patterns wdaotbe used together for solution of
certain problem and patterns which describe soluticcertain problem in different way.
Author divides patterns into eight groumain Logic Patterndata Source Architectural
Patterns Object Relational PatterndVeb Presentation PatternBistribution Patterns
Offline Concurrency PatternSession State PatterasdBase Patterns

Micr osoft

In book (6) authors elaborate the patterns on rdiffetechnological and implementation
levels. They divide patterns into groups in threeysv First division is int&€lusters(Web
Presentation, Deployment, Distributed Systems,dPadnce and Reliability, Services).
Second division is according Rifferent Levels of Abstractioffrchitecture, Design, and
Implementation). Third division igiewpoint(Database, Application, Deployment, and
Infrastructure). These three divisions exist corentty and in their intersections there are
Frameswhich contains group of patterns covering cerpaoblem in detail. This approach
gives the user much better information about whegack up the pattern if he knows which
problem he solves within whole system.

Internet Catalogs

M S Patterns & Practices

This pattern classification comes up from (16) edersng patterns covering almost whole
software developing process on Microsoft platfo®ne part of patterns called
implementation patternis describing implementation details and practaderiences of
authors with the patterns on Microsoft .NET platfiolFurther the patterns are divided
according to the abstraction levels. Based ondivision authors created tlnterprise
Architectural Space Organizing Tablenportant is that pattern organization was crate
contribution with community members and their opirs.

www.patternshare.org

Authors of this website are trying to help develspey organizing patterns into tables
according to the known classifications and authBeside this it is possible to insert new
patterns and participate in discussions. This p@t@cusing only on patterns for software
solutions and allows categorize patterns usingdesdefined categories.

Classification Problems

Basic feature of current classifications is thatheane is focused and developed only within
one domain. If we want to observe patterns acridgseht domains current classifications
are not sufficient. Each author of a pattern baokying to divide set of patterns into few



classes. These classes or categories are depemdauthor’s point of view or on field which
the patterns cover.

Studying patterns needs different classificatiospdtially in situation when we do not
certainly know in which context we should searcacltpattern should contain besides
descriptive parwvhich is for study purposes alselassification part Fromdescriptive part

the reader will learn the pattern name, relatirgbf@m, context, solution, consequences, etc.
Classification partcontains information which categories does théepatelong to. Both
parts of pattern description are important. ltle&sacthat the descriptive part is almost fixed.
While classification part can be subject of diseussind can change according to the
different perspectives.

Consequence: Pattern classification in each boalseful for studying and for orientation in
the problem domain.

Sometime you need a solution of problem which yioundt meet before. You can solve the
problem form the scratch but it is better to figgbeopriate pattern. This approach minimizes
possible failure. If you don’t know the patternhte existing available classifications might
not be very helpful for searching the pattern. &mample let's imagine situation when we are
searching for pattern for enhancing computatiorpahdence on used algorithm and we
don’t know design patterns (specifically patt&tnategy. Information that the pattern
belongs to group of behavioral patterns is not wessful.

Consequence: Existing pattern classifications dbelip in searching of unknown pattern for
a given problem.

After studying patterns for longer time some relasi between different patterns from
different domains appear. There are some new @tldits which collect patterns from
different domains for solving some larger, more ptem tasks (see (17)).

Consequence: None of the pattern classificatiomegjihe overview about how patterns from
different areas relate to each other.

Our contribution

The key problem for us is the process of findingsixg pattern. Our goal is to supply
techniques and tools to be able to find patterreffastively as possible with knowledge of
the problem being solved. We are dealing with fwitgy tasks:

Flexible classification

The classification should be reflecting featuresciwlihe pattern brings. The classification
must be opened and flexible enough to be abledptatew perspectives. The pattern
classification is based on set of classificatidritaites and their assignment to patterns. These
attributes are evident after longer studying ofgrats and subject of professional discussion.
Most valuable attributes are those spawning mamyadlos. Examples of classification
attributes can be: according to what pattern adésessolves efficiency | flexibility | coupling

| robustnessaccording to required degree of knowledderbeginner | intermediate |

expert

Web portal

According to presented approach the web applicdtambeen built. It is community based
pattern web catalog with support for pattern cfassion and intelligent searching. Support
for pattern classification is built on ability ofeating classification attributes and possibility



of assigning attributes to patterns. The applicasibows searching of patterns both using
common database and full-text searching and usipgisticated filtering of classification
attributes. Users can influence pattern classitioat

Navigation in pattern space

For orientation in pattern catalog it is importemhave tool for creating of pattern groups and
be able do see relations between groups. To sois@toblem it seems that clustering

analysis methods are appropriate. For this purp@sselected Formal Concept Analysis, see
(17). For FCA the input is matrix of patterns ahdit classification attributes. Each computed
concept contains set of patterns and set of ateshT'he concept can be interpreted as a set of
patterns with the same features which are descheatissification attributes.

Navigation structure is created with concepts
and edges connecting them. From properties of
FCA it is implied that on such structure we Cayeneralization

8
. f %
move from any cluster to any cluster using two
directions — “up” and “down”. If we will move 5
using “down” direction then we will reach X\
2

cluster containing more attributes than the ~ SPecialization

starting cluster. We can consider the “down”

direction agconcretization directiorcalled 0
specialization- (see figure 1) because we gef Figure 1: Types of navigation

cluster defined by bigger set of attributes than

the previous cluster. It means that it containsamaiteria which mean smaller set of patterns.
In navigation using “up” direction the reverse magism apply.

Experiments

The portal started as a diploma work [see (18)]iarmking still developed. We studied tens
of patterns and consult their categorization witimdin specialist. According to the
information we get we created groups of attributésre are 14 groups at the moment in our
system and it is highly probable that by enrichéggtem with other patterns and domains
there will be need to extend the set of attributes.

Group Attribute

Pattern addresses efficiency object/source recyclation
concurrent data access
Data access strategy
support scalability
data exchange method

Pattern addresses flexibility algorithm independence
HW/SW platform independence
operationindependence
reuse
extending behavior

Pattern addresses coupling object-relation mapping
inter-object communication
object collaboration
coupling of application parts

Roles architect i
designer Architectural panetm GUI pattern ] ]
developer Pattern: Model-View-Controller Pattern: Overview Plus Detail

Source: Enterprise Patterns (Fowler) Source: Designing Interfaces (Tidwell)
tester - -
: Attributes: Attributes:

Level of knowledge ?Xpeﬁ . Suitable for building user interface Suitable for building user interface
intermediate Suitable for web applications Suitable for web applications
beginner Suitable for enterprise solutions Organizes content

Table 1: Example of classification attributes Table 2: Example of pattern classification




We inserted more than 500 patterns from mentionadcses and 140 classification attributes.

There is need for permanent revision of attribaies need for inventing new attributes. In
this respect the implemented system brings onddagyre which is the ability of propose,
review and accept new attributes.

Conclusion

Our aim is to present pattern portal and its festuo professional community. It is available
on addresgww.pattron.net. We try to insert a lot of patterns, classify theith known
classifications. Our effort was to design attrilsué®d create environment for experiment. Our
portal allows users and communities to contribaténding useful classifications.
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