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Pattern

m Concept introduced in 1977
m By Ch. Alexander, a “real” architect

m Used to document techniques for solving a class of
recurring problems in the abstract

m |t is not a series of concrete instructions how to solve
a problem

It’s a nugget of advice

about solving a recurring problem

© IAAS



Patterns in Many Domains, e.g. Cloud Computing

© Frank Leymann

Name
Intent

Driving Question

Context

Solution

Sketch

Result

Variations

Related Patterns

Known Uses

|

Christoph Fehling - Frank Leymann
Ralph Retter - Walter Schupeck
Peter Arbitter

Cloud Computing
Patterns

Fundamentals to Design, Build,
and Manage Cloud Applications

@ Springer



...It’s a Pattern Language
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Research on Patterns at IAAS
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Development of Pattern Languages: Traditional

Observation

Creation

© Frank Leymann
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A Step Forward: Use of Repositories
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Deriving Patterns from Stored Solutions
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Solving Problems by Finding Patterns

© Frank Leymann

Problem
Pattern | Se€arch,
Language navigate

{Pattern}
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From Patterns to Solutions: Today a Creative Act

© Frank Leymann

Problem
Pattern [ S€arch,
Language navigate
{Pattern}
work out

Solution ‘
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From Patterns to Solutions: Act of Recollection as Goal

© Frank Leymann
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Overall Goal

analyze,

_—————  abstract,
Observation Iy evaluate

— | (Solution-) ¢ - Pattern
Knowledge reter to Language

search /@

Solution :
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Reminder: Pattern Languages
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Solution Aggregation

Solution Path

Falkenthal, Michael; Barzen, Johanna;
Breitenbicher, Uwe; Fehling, Christoph;
Leymann, Frank: From Pattern
Languages to Solution Implementations.
In: Proceedings of the Sixth International
Conferences on Pervasive Patterns and

Y

?77?

|

Applications (PATTERNS 2014) . [
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MUSE:
Towards a Pattern Language for Costumes

aad

20



Vestimentary communication

21
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Tasks and functions of costumes

protection
e.g. protection against: cold, heat,
rain, chemicals, germs, dirt

information about events
e.g. a wedding, a funeral

sign and symbol
e.g. on a uniform, on \ o
football shirts

\
functional aspects * \ \
e.g. swimsuite \

)
information about places
e.g. indoors, outdoor ,
B
indication about personality ( } |
e.g. to look athletic or sexy ¢ A\\‘V €

signaling impact
e.g. reflective vest

© IAAS

producing personal identity

communication aspects
e.g. what do | want do say
about me?

social aspects

e.g. group membership,
social standing, religious
or gender classification

psychological aspects
e.g. ownh experience
wearing clothes

transformation
e.g. dress up, role
reversal

///

information about time
e.g. historical period, day
or night time

22



State of the Art

m  Only very few scientific investigation focusing on costumes

m First serious theoretical investigation on costumes at the beginning of the
1980s

m There are three different approaches found in the literature about costumes:
m  Focusing on the aspect of costume communication based on symbolism
m  Focusing on the gender-aspect (Feministic film theory)
m  Focusing on the semiotic approach (costume as a sign)

m Current investigations are mainly based on a very small set of movies

= It lacks a formal concept which enables
getting general information on how
costumes are used in movies and which
conventions have been developed
(costume language)

© IAAS 23



The term “costume language”

© IAAS

The term “costume language” is usually used in a
metaphorical way in the literature about costumes

But lot of typical characters in movies can be recognized by
stereotype costumes (e.g. the femme fatale or the girl next
door)

Especially when dressing the stock characters the costume
designers have to use stereotype costumes to make sure
these characters are well and fast understood

= These ‘stereotype costumes’ can be
described as patterns.
A costume pattern therefore is a
proven solution to a re-occurring
costume design problem.

24
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Defining patterns

m A patternis a proven solution to a re-occurring problem
m Conceptintroduced in 1977 by Ch. Alexander, a “real” architect

m A patternis a concept that aims to capture the best solutions
in an abstract way to make this knowledge reusable

m Itis not a series of concrete instructions how to solve a problem

m A pattern language is a set of patterns conforming to a

particular pattern format as well as cross-references between
these patterns

® A costume pattern is a proven solution
to a re-occurring costume design
problem.

© IAAS
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Discovering Costume Languages

- — -

Domain MUSE Repository
Taxonomies to detailed capturing v
structure the of concrete — . o
costume relevant costumes .
parameters ’ o p
[12¢]

—— -

( o \ Far Farbaindruck [+ ]
\l-———————————————————————————————— ,/ mmmmmmm Farbeindruck
‘ ’ g a
PatternPedia Analysis —
proven solutions using OLAP Cubes sasiselemente
for re-occurring and data mining
problems to find pattern

candidates
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Primitives

front part

© Frank Leymann

=7 collar

-7 sleeve

back part
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Costume Relevant Parameters

m Base Element
m Attributes

m Primitives
m Designs
m Shapes
m Material
m Colour
m Specialties
m Status
m Ways of Wearing

m Function
m Body Modification

© IAAS
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Taxonomy of the Base Elements (1)

¢ Kopf zugehorige Teile |-

© Hals zugeniiige Teile } \ N S

1’ Oberkorper zugehdorige Teile ¢
\ R —{ Ganzkorper zugehorige Teile ?,
2 Taille zugehorige Teile J—' Art der kostumrelevanten Telle ,Y ;

e DU —( Hand zugehorige Teile ¢

¢ Bein zugehorige Teile ]- /

> { FuR zugehorige Teile o

«,_) Externe Accessoires }/
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Taxonomy of the Base Elements (2)




Approaching an ontology of clothes (1)

 Cape },
¢ Bruststiitzkleidung .|
( Twinset |
&Ton )\ color
| Longsleeve | )
| Poloshirt |—{ T-shirt ||
) S hat
——————— | Funktionsshirt |
| Sportshirt - ——————— |
(Fahrraduiko )~

| Footballtrikot r—‘J[ Sporttrikot
( FuBballtrikot ‘
—_—= Oberkorper zugehorige Bekleidungsteile }— Auszug: Art der kostiimrelevanten Teile
| Unterhemd | — e
| Achseltrikot t—’i Achselshirt P"f
[ Netzshirt -

W shire ) hat /

design

[ Schirt-Tunika | ‘ hat
£ Pullover /|

S /
 Anorak |

[ Kettenhemd V|

& Hemd |/

hat

("Pollunder /|
< Weste |/

material
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Approaching an ontology of clothes (2)

| L

( Poloshirt }—{ T-shirt |,

| Thermoshirt |,
| Sportshirt |-
[ Fahrradtriko - 4

{Fkonsshir |

© Cape |
0 Bruststiitzkleidung ||
[ Twinset },|
STop ) ey
S—— A Primdrfarben
ongsleeve | | '{

/{ Vanille

= itronengelb
elbtone
f | Postgelb

\1 Bernstingelb

| Footballtrikot }——! Sporttrikot .|

[ FuBballtrikot |-

( schwimm T-Shirt |-/

[ Unterhemd |-

! Oberkorper zugehorige Bekle

| Achseltrikot }—4 Achselshirt }"‘

(Netzshirt |-/

—
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[ Schirt-Tunika }

& Pullover | '
éAnorak I/}
(Kettenhemd /|

© Hemd |
© Jacke |

)

 Bluse

[ Pollunder V|
 Weste |/

instance

By using a taxonomy instead of tables it is
possible to search based on semantics
(SPARQL)

‘<luszug: Art der kostimrelevanten Teile

e 5/ Rottone
Quszug: FarbD- Farben

|
*{ Blauténe &

|,H ekundérfarben
NT tidrfarben

\ ~ Unbum§

{ Metallicfarben ¢

nifarben
[ /-{ Hahnentritt
- Geometrische Muster %{ -\ Karlert)
N - Gestreift
- Abstrakte Muster —J
/ Norwegermuster
|
e . :
|
szug: DesigrD' Design J. ID +{_Asymetrische Muster§>
Gy estr | Gemustert Gepunktet |
-{ Animale Muster

Florale Muster

l.'\{ Figurale Muster
| "{_Changierend |
4 Meliert

l
e — - g }
Quszug: Material)-i Material Arten f

Textiles Material

\
\4 Mittelschweres textiles Material

~{ Cord
\\ Feiner Wollstoff

*{ Dehnbares textiles Material {
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Detecting costume languages

- — -

Domain MUSE Repository
Taxonomies to detailed capturing v
structure the of concrete — . o
costume relevant costumes .
parameters ’ o p
[12¢]

—— -

( o \ Far Farbaindruck [+ ]
\l-———————————————————————————————— ,/ mmmmmmm Farbeindruck
‘ ’ g a
PatternPedia Analysis —
proven solutions using OLAP Cubes sasiselemente
for re-occurring and data mining
problems to find pattern

candidates
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Primitive: Tank Top
PrimitivelD

Primitive Name

Designs

Shapes

Status
Functions
Materials ) v

Material =

Material Name

Baumwollstoff
Baumwollstoff
Baumwollstoff

Spitze
Colours @ v

Colour =

Material

[ Tank Top

[ Unifarben

Material Impression

Material Impression
anschmiegsam
leicht

weich

Colour Impression

Colour Impression

kréftig
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Current State (June 4th, 2016)

m Films: 23

B Costumes: 3.161

m Base Elements: 14.905
B Primitives: 29.087
O
N

Assigned Colors: ca. 85.406
Assighed Material: ca. 86.816

© IAAS
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Detecting costume languages

Schimmitze
Telermitze
Baskenmitze

N Pelmize |- e
L Nowegemitze )
Peimiszen

Volize /
srmize
scipimiize -
Schiafmrze -~

Zipfelmitze ,/’

Phgsche Mize
Flegernitze

solution

The costume consists of the following costume primitives: Necklace, Bracelet, |
Top, Pumps

Domain

Taxonomies to
structure the
costume relevant
parameters

PatternPedia

proven solutions
for re-occurring
problems

T —

N\

Basiselement: Blazer

BasiselementiD

MUSE Repository R

Funktionen

detailed capturing e
of concrete .
costumes -

1 schwer

Materialeindruck

fest

e L L L L T T T e e

kraftig

Analysis

using OLAP Cubes
and data mining
to find pattern
candidates

Basiselemente

|

J
-
,I

© Frank Leymann
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MUSE - Analytics

m Data Mining: support to reveal unsuspected relationships

across all dimensions

m OLAP-Cubes: support multidimensional queries on the

database

-~ ~~.
,,,,,
- .
e S

What base elements are
typically worn by a high

~~

= 1 -The Hypothesis -
""""""" v Different Data
Mining Techniques

© IAAS

SSIS~.
~oN.

a
-
. -
~~~~~~~~~~
S Smamnsl

- Validation and
Refinement -
OLAP-Cubes




Detecting costume languages

Schimmitze
Telermitze
Baskenmitze

N Pelmize |- e
L Nowegemitze )
Peimiszen

Volize /
srmize
scipimiize -
Schiafmrze -~

Zipfelmitze ,/’

Phgsche Mize
Flegernitze

solution

The costume consists of the following costume primitives: Necklace, Bracelet, |
Top, Pumps

Domain

Taxonomies to
structure the
costume relevant
parameters

Q)

PatternPedia

proven solutions
for re-occurring
problems

T —

MUSE Repository

detailed capturing
of concrete
costumes

Analysis

using OLAP Cubes
and data mining
to find pattern
candidates

U
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Basiselement: Blazer

BasiselementiD

Trageweisen

Zustinde

Funktionen
srialien €

Material

Farbe

Zurtcksetzen @

Materialeindruck
schwer
steir

fest

Farbeindruck

kraftig

Basiselemente
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Costumes

High-School-Queen
Ugly Duckling
Nerd

Prom Queen

Prom King

High-School-Queen

The High-School-Queen costume stands for a beautiful girl who ‘rules’ the high school.

The High-School-Queen costume stands for the girf who
‘rules’ the high school. She is beautiful on one side and
mean on the other side. Therefore, everyone wants so be
her friend.

Context

The High-School-Queen occurs in films sett at a high school; Genre: High School Comedy.

Solution

[
5

I

References

Related Patterns

o Ugly Duckling
o Nerd

Consider Next

e Prom Queen

e PromKing

Known Uses

o Eine wie Keine - Taylor Vaughn -

Schul-Outfit 1

Eine wie Keine - Taylor Vaughn -

Alltagsoutfit 4

o Ungekusst - Kirstin 1 - Freizeitoutfit
2

e Ungekdisst - Kirstin 1 - Freizeitoutfit
3

o Ungekisst - Kirstin 2 - Freizeitoutfit
3

The costume consists of the following costume primitives: Necklace, Bracelet, Earrings, Underpants, Strapless Bra, Mini Skirt, tight Top,

Pumps

Highicheol-Queen

e g

<cewom-on > N\, 4

<SWOrn-on >>




Overall Goal

analyze,

_—————  abstract,
Observation Iy evaluate

— | (Solution-) ¢ - Pattern
Knowledge reter to Language

search /@

Solution :
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The MUSE Method
and the Scientific Paradigms
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Tycho Brahe: Observation & Data Capture

: Data Capturin
Observation P 8
N Year Day Dec (degDec (min) Dec (sec)
1582 DIE 12 NOUEMBRIS, MANE. 23 7
1582  DIE 30 DECEMBRIS 26 56
e 1582  DIE 27 DECEMBRIS 26 22 20
1583  DIE 18 JANUARIJ, VESPERL. 27 18
1584  DIE 13 NOUEMBRIS, A.M. 15 54
1584  DIE 27 NOUEMBRIS 14 42
; % 1584  DIE 20 DECEMBRIS AD VESPERA 14 24
; 1584  DIE 21 DECEMBRIS AD VESPERA 14 21 30
! \ 1584  DIE 21 DECEMBRIS AD VESPERA 14 21 15
: 1585 DIE 7 JANUARIJ. 15 35
i 3 1585 DIE 9 JANUARIJ. 15 50
' \ 1585  Die 14 Januarij 16 27
\ ‘\‘ 1585  Die 22 Jan. 17 31
\‘ ' >— 1585  Die 31 Jan. circa mediam noctem. 18 43
\ ', 1585 DIE 3 FEBRUARIJ. 19 1 10
\ ! 1585 DIE 3 FEBRUARIJ. 19 3
1596  DIE 22 MARTLJ. 25 3 30
1596  DIE 22 MARTL. 25 4
1596  DIE 22 MARTLJ. 25 3 30
1596  DIE 22 MARTIJ. 25 4
’ 1596  DIE 25 APRILIS, VESPERI. 24 30
1596  DIE 25 APRILIS, VESPERI. 24 29 30
1596  DIE 25 APRILIS, VESPERI. 24 29 45
— 1596  DIE 25 APRILIS, VESPERI. 24 30
1596  DIE 25 APRILIS, VESPERI. 24 30

© Frank Leymann (Table and pictures from Wikipedia ) 43




Johannes Kepler: Analyzing Data & Formalization

Data Analysis

Bl o DECENS Y . The orbit of every planet is an ellipse

T with the sun in one of the two foci.

DIE 21 DECEMBRIS AD VESPERA 30
DIE 21 DECEMBRIS AD VESPERA . . . .

I v . Aline joining a planet and the Sun
Die 14 Januarij

Die 22 Jan.

Die 31 Jan. circa mediam noctem.

B sweeps out equal areas during equal intervals of time
e 2 T . The square of the orbital period of a planet is

DIE 22 MARTIJ.
DIE 22 MARTIJ.

. directly proportional to the cube of the semi-major

DIE 25 APRILIS, VESPERI.
DIE 25 APRILIS, VESPERIL

DIEZSAPRILIS,VESPER.[: aXiS Of itS Orbit

DIE 25 APRILIS, VESPERI.

2 3
> (7) ()
T2 a9

© Frank Leymann 44




The Scientific Method

S Data Data

Observation . . Formalization
Capturing Analysis

© Frank Leymann 45



Capturing Movies

Observation

© Frank Leymann

>

Costume: Businessoutfit 1

Short Text

Description of Scene

Businessoutfit 1

Way to work, in the office

Timecodes €

-~ S S
Timecode Timecode
Start 00 @ 00 : 00 End
(hh:mm:ss) v v v (hh:mm:ss)

Timecode Start (hh:mm:ss)
00:01:30
00:02:11

00:02:17

Occurence of
Destination

Stereotype relevant

Dominant Colour

Colours from Base

Muster Suchen und Erkennen

00 : 00 : 00

v v v

Timecode End (hh:mm:ss)

00:02:02
00:02:14
00:02:50
() indoors () outdoors
@® yes O no
Rust Red

@® indoors & outdoors

O neutral

RustRed LightBlue LightGrey Gold Light Brown

Elements
D \tF Clothes
Functions of Base Business Clothes
Elements
Dominant Status tidy
Status from Base tidy clean

Elements

Character Traits

Data Capturing

MUSE

Repository

46



Analyzing Movies

© Frank Leymann

\ /\

Costume: Businessouttit 1

Data Analysis

)JMUSE

Muster Suchen und Erkennen

MUSE

Repository

Color Count Caption of Columns |-
=Colors w 2
= Primary Colors Primary Colors result
“Blue Tones Blue Tones result]+ Yelow Tones +Red Tones
Caption of Rows 1| Blue Tones Dark Blue Light Blue _Mid Blue
= High School Comedy 1 27 23 7 58 8 20 86
=She's All That 1 27 2 7 58 8 20 86
Everyday Clothes 1 1 6 9 2 18 a 3 25
Everyday Clothes 2 7 3 1 1 4 15
Everyday Clothes 4 2 8 2 12 1 2 15
Football Outfit 1 12 3 B 3 18
Prom-Outfit 2 2 1 13
Color Count = o
Color Count
14
2
10
Color Hierarchy Y
8  Colors -Primary Colors -Blue Tones- Biue Tones.
= Colors -Primary Colors-Biue Tones-Dark Blue
N = Colors -Primary Colors-Biue Tones-Light Blue
Colors -Primary Colors-Biue Tones- Mid Blue
N  Colors - Primary Colors-Bive Tones-Yellow Tones
) |I I I = Colors - Primary Colors-Biue Tones-Red Tones
N Il

Everyday Clothes 1 Everyday Clothes 2 Everyday Clothes 4 Football Outit 1 Prom-Outfit

She's All That

High School Comedy

Genre Y Originattitie Y Short Text Y

High-School-Queen

schaol

Colors result

EEELLHEE

Total result

GGER&R

18
13

The High-School-Queen costume stands for a beautifil gl who Tules” the high

The High-School-Queen costume stands for the girl who
rules’ the high school. She is beautiful on one side and
mean on the other side. Therefore, everyone wants so

be her friend.

Falkenthal, Michael; Barzen, Johanna; Dorner, Simon;
Elkind, Vadym; Fauser, Jan; Leymann, Frank; Strehl, Tino:

Datenanalyse in den Digital Humanities — Eine Anndherung
an Kostiimmuster mittels OLAP Cubes. In: BTW 2015.

47



Abstraction and Formalization

Color Count Caption of Columns_
Colors w 2 Colors result
Primary Colors Primary Colors result
~Blue Tones. Blue Tones result]+ Yelow Tones + Red Tones
Caption of Rows 7| Blue Tones Dark Blue Light Blue _Mid Blue
= High School Comedy PR 7 w T 5 - 5
= She's All That 1 27 2 7 58 8 20 86 86 6
Everyday Clothes 1 1 6 9 2 18 a 3 25 23 25
Everyday Clohes 2 7 s 1 u . o s 3
Everyday Clothes 4 2 8 2 2 1 2 5 15 15
Footal Ot 1 2 s p s s s M
Prom-Outfit 2 2 1 13 13 13
Color Count. 2 & s L
M
w
Color Hierarchy -
N = Colors -Primary Colors -Blue Tons i
o High-School-Queen
 Cotes Gt nmTon
° = Cokors -Primasy Colors-Bus Tony
IS O—
.
[ ——
2 I I school.
| 1

Everyday Clohes 1 Everyday Cloes 2 Everyday Cothes 4 Footbal Ouit 1 Prom Ouic

Shes Al That
High School Comedy
Genve Y (onginatutie Y ShotTed Y

The High-Schook-Queen costume stands for the girl who
Tules” the high school. She is beautiful on one side and
mean on the other side. Therefore, everyone wants so

Total result N

be her friend.
Costume: Businessoutfit 1
ShortText | Businessoutfit 1
Description of Scene  Way to work, In the office
Timecodes €
A A A A A A
Timecode Timecode
0 : 00 [ 00 End 00 : 00 : 00
(hhzmm:ss) v v (hhzmm:ss) v v -
Timecode Start (hh:mm:ss) Timecode End (hh:mm:ss)
00:01:30 00:02:02
00:02:11 00:02:14
00:02:17 00:02:50
Occurence of () indoors O outdoors @ indoors & outdoors
Destination
Stereotype relevant @ yes O no ) neutral
Dominant Colour Rust Red
Colours from Base RustRed LightBlue LightGrey Gold Light Brown
Elements
Dominant Function ~ Business Clothes
Functions of Base  g,ginggs Clothes
Elements
Dominant Status tidy
stat
us from Base e €
Elements
Character Traits % neat  x know-all x reputable * accurate

© Frank Leymann

High-School-Queen

The High-School-Queen costume stands for a beautifid grl who les’ the Nigh

The High-School-Queen costume stands for the girl who
‘rules’ the high school. She is beautiful on one side and
mean on the other side. Therefore, everyone wants so
be her friend.

Muster Suchen und Erkennen

References

ated Pacterns

Consider Next

(Bs Vel

¢ —— iBN=C/z {Va}

Formalization
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MUSE

Muster Suchen und Erkennen

The MUSE Method

Costume: Businessoutfit 1
ShortText  Bushessout i
Description of Scene  Way 1o work, i the offce
v‘"\
% A
e i o
Timecodes € Som_ /i\ (P 2N
Vo T 1 )
PSRN A A oa P o} { LY é
Tmecode Tmecode . \?\\//\5
start Ena .
. w
proe [ &
Timecode Start (hh:mm:ss) ‘Timecode End (hh:mm:ss) 5 |I Il I[N} ” [ (/A
ovo1:30 000202 [x] e o p /; )
e l
e o R =i Lg
a7 woeso a o j/
Occurence of () indoors © outdoors @ indoors & outdoors L
Destinatior High-School-Queen
Stereotype relevant @ yes oo © neutrar
oomart oo s O, Ry} ¢—
. H(G?) (B {Vah)
Colours from Base  Rust Re Light Blue Light Grey Gold  Light Brown N/ a
Elements ?
Dominant Function | Business Clothes
?)
T L(G
Elements
Dominant Status tidy l [4
Status from Base
o s tdy dlean ¢ v
¢ ‘DN-C/ = { a}
CharacterTraits | = % neat  x knowall | x roputable accuraie

Data Data

Observation Formalization

Capturing ISEWHE
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Using the Scientific Method in the Humanities

__corpus

PR | Observation
(, ldentlfy \\\ %
\\\\ \\\
o characters ,
/’ —————————— S Data

' describe | "~ .
'.‘ \ /? Capturing

~
~~

I identify ) Data
/? Analysis
\\\costume :

© abstract | T~

e Formalization

\costume pattern !

1

~ -
e

Barzen, Johanna; Leymann, Frank: Patterns as Formulas: Applying the Scientific Method to the Humanities, Technischer Bericht Nr.
2016/01, Universitat Stuttgart 2016.

© Frank Leymann
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Identification of Patterns: Costumes as Sample

corpus
identifyl
characters
//" ] captured in "\\c\iescribe
P A Y
% M
ontology & detailed o s
relations primitives clothes

oA

identify
composed of )
P (effect function e)
detailed
base elements costume

classify

composed of (same effect, i.e. =)

detailed points to

© Frank Leymann

clothes & costume pattern
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Identification of Patterns: Formal Aspects

detailed L(GP) Elothes

a

composed of

detailed L(G®) represented as

apply e

v
¢

classify =

Barzen, Johanna; Leymann, Frank: Costume Languages As Pattern
Languages. In: Proceedings of PURPLSOC - Preparatory Workshop 2014.

v
© Frank Leymann mN=€/z



Identification of Patterns: Symbols

=
-

—————————————————————
-——
-~

PPt captured in “w
//
“ detailed SP
Dr {R‘B} { A
V'S
composed of
detailed ZB
composed of
detailed points to

© IAAS

clothes ¢

~ clothes

¢

costume ¢

~
~

pattern ‘I3
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Identification of Patterns: Formal Languages

© IAAS

-

} <

p—_—
-
-

detailed

detailed

detailed

L(&P)

composed of

LDG®)

composed of

points to

-
~~~
~

clothes ¢

~ clothes

|

costume ¢

lz

pattern ‘I3

55



Identification of Patterns: Formal Languages

——— ] - -

——___ - -————— -——_—-——---_
-

-

e capturedin T~ .
s Sso
"4 . -
detailed clothes
[ ‘ composed of le
detailed L(GE) costulme ¢
pattern ‘I3

© IAAS
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Identification of Patterns: Formal Aspects

——————————————————————————————
-
-

- capturedin TS~ o
s Sso
74 . -
detailed clothes
composed of ¢

v
detailed L(G®) costume €

v
pattern ‘I3

© IAAS
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Identification of Patterns: Formal Aspects

-
~~~~~~~
- ~~

9O, {Ry} * detailed L(GP) clothes

‘ composed of
detailed represented as

L(GB) )

apply ¢
4

¢

classify =

Pu=C/=

© IAAS



Identification of Pattern Languages: Summary

© IAAS

—_____—————————————-———-__
-

" captured in

detailed L(GP) clothes

O, {Ry} ¢

composed of

represented as

detailed L(G?)

apply ¢
v
¢

classify =

{Bqu:/z {Va}

l

(B (Voh)

Barzen, Johanna; Leymann, Frank: Costume Languages As Pattern Languages. In: Proceedings of PURPLSOC - Preparatory Workshop 2014.




Repositories

© Frank Leymann

—rl

~_

Solutions

~

Patterns

\H/

A
[
O, {Ry} & L(GP)

a

L(GB)

¢

v

1 | 1
(SBN’A{VQ{})

¢ <

S;]:;Nzc/z {Va}

Fehling, Christoph; Barzen, Johanna; Falkenthal, Michael; Leymann, Frank: PatternPedia - Collaborative Pattern Identification and

Authoring. In: Proceedings of PURPLSOC -

Preparatory Workshop 2014.
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Generalization of Formalization

-

5'@‘ S

d\c—)_r_ﬁé_i-r;“\‘: apply e
dependent !

‘connect

1
1

\ 3 \
domain™.  (By, {V,})
independent ™.

—_——

1
1
1
1
1

© IAAS

%©: Domain ontology

S: Solution language

S: Solutions

13: Patterns (proven solutions)
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Generalization: Repositories

> & /@\

VA e
Solutions ¢ Patterns
-~ -~
A A
| | | |
detailed apply e classify: = connect
S » S — P, =6/ > (B (V)
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Agenda
Capturing Knowledge
Discovering Patterns
Patterns in the Humanities
From Patterns to Solutions
Summary
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Let’s recap: State of the Art in Pattern Usage

m Patterns are used to present proven solution

knowledge to recurring problems in a human
readable way

Name

Problem

Context

-
O
®
0
(%)
O

(0’4

Solution

Known Uses

Examples 7

m Patterns aim at generalization and abstraction of
solution knowledge

© IAAS 108



Let’s recap: State of the Art in Pattern Usage

m Patterns are organized into pattern languages to
solve problems in combination

Name Name Name
Problem Probl Probl
6 roplem roblem
5 Context semantics, goals,... | Context semantics, goals,... | Context
0) > >
8 Solution Solution Solution
(2%
Known Uses Known Uses Known Uses
§ Examples 7 Examples 7 Examples 7
Name

semantics, goals,...
Problem

Context e &
Solution

Known Uses

Examples 7

© IAAS 109



PatternPedia
A Tool Chain to Manage Patterns and Solutions

PatternPedia

Solution Repository Pattern Repository

Solution Input Pattern Input

Solution Browser Pattern Browser

' -

O
@
O
4
. _Pattern Browser _
§ Solution Analyzer Pattern Search

Solution and Pattern Referencer

Fehling et al.: PatternPedia — Collaborative Pattern Identification and Authoring.
In PURPLSOC Preparatory Workshop 2014.
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Motivation

Imagine, you are faced with

* aProblem,

e several Pattern Languages that provide solution knowledge

* and you have no clue on how to implement the patterns for your use case

Pattern Language A Pattern Language X
Py Ps Py P

= <

= P3 —> Pn P3’ Pm'

Ad hoc refinement for
specific Use Cases

Abstract
Patterns

-
O
®
0
(V0]
O

(0’4

Gap

Problem: Typically not
documented

Abstraction

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
%
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
. s

annn®
sausms
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
[ ]
.
.
.
.
.
.
.
.
.
.
.
.
.
.
[ |
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Concrete
Use Cases

© IAAS 111



Shortcomings

m While patterns aim to provide abstract and general
solution knowledge it is time consuming to apply
them for concrete and individual use cases

The Gap of Abstraction between patterns and

concrete implementations leads to huge efforts
because of ad hoc refinements and implementations

-
O
®
0
(%)
O

(0’4

Concrete solution artifacts are lost during the pattern
authoring process and cannot be reused

© IAAS 112



How to systematically support,
guide and ease applying abstract
patterns to concrete use cases?

444
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Findings from the Domain of Cloud Computing

Fehling et al.
www.cloudcomputingpatterns.org

+
C P‘elsrr‘uin[lf;r S
(o) Cloud Computing
s Patterns
—C -'5 Fur;d’;men!al(slto 2:5»9?, B:J_ild,
8 g and Manage Cloud Applicatiot
O
O
ol <<
(0% L
o
§ E -------------------------------------------------------------------------
>
) -
Cloud Design
EDP 5
- CLOUDDESIGNPRTTERN g
Ninja of Three (Amazon) Homer et al. (Microsoft)
http://en.clouddesignpattern.org/ https://msdn.microsoft.com/en-us/
index.php/Main_Page library/dn600223.aspx
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Connecting Patterns via Refinement Links

(7]

navigation towards
concrete realizations

o

navigation towards
refines general problem and solution
concepts

refined by

C
9
i)

(@

(1)

| -
)

()]
0
<
Y

@)
o

>

0}
-

-
O
®
0
(%)
O

(0’4
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Pattern Refinement and Solution Spaces

More general applicable
* Vendoragnostic
 Technologyagnostic
* Genreagnostic

More specificand more guidance

Concretized Concretized * Vendorspecific
Solution Solution e Technology specific
Space P, Space P; * Genrespecific

-
O
®
0
(%)
O

(0’4

Solution Space P,
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Refinement Links Applied
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1
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c (S
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o) v 2 V 4
- R /
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[ N ] S

Remember
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Solution Path spanning multiple Pattern Languages on
different levels of Abstraction

‘e
‘e
‘e

=, > CS, CSs CS, CSy
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Case Study:

Vendor-agnostic and Vendor-specific Cloud Patterns

Elastic Load

Balancer

Scale out Pattern

L
.y
Q.

State Sharing
Pattern

Stateless

Component

Cobere CO777

>at £

erns

CS,

CS,

0..
]

CS;

CS,
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Case Study: Mapping of Concepts to Technologies

Elastic Load Balancer Scale out Pattern

4 N\ [ ] _ N
> Elastic Load Balancer Service
Load Balancer — |

> Cloud Watch

Monitoring ——1 |

-
O
®
0
(%2)
O

(0’4

EC2
Elastic Infrastucture Auto Scaling
AMI
\_ /L J
Concepts Vendor specific

Services

© IAAS 121



-
O
®
0
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O

(0’4

Implementation in PatternPedia

f

Cloud Computing
Fundamentals

Application Workloads

Static Workload

Periodic Workload

Once-in-a-lifetime Workload

Unpredictable Workload

Continuously Changing

Workload

Cloud Service Models

® |nfrastructure as a Service
(laaS)

® Platform as a Service (PaaS)

® Software as a Service (SaaS)

Cloud Deployment Models

® Public Cloud

® Private Cloud

® Community Cloud

® Hybrid Cloud

Cloud Offerings

Cloud Environments
Elastic Infrastructure
Elastic Platform
Node-based Availability
Environment-based
Availability

© IAAS

U EEEE NN NN NN NN NSNS NN EEE NN EEEEE NN EEEEEEEEEEEEEEER

eumEEm

3

Elastic Load Balancer

AN N NN NN NN NN NN NN NN NN SN EEEE NN EEEEENEEEEEEREEEEEEES

4smmnn

) References
The number of synchronous accesses to an elastically led-out
application is used to determine the number of required apglicati
component instances. Related To

e Stateless Component

e Watchdog

® Provider Adapter
How can the number of required application Consider Next
component instances be determined based on e Elasticity Management
monitored synchronous accesses? Process

In Context Of

e Distributed Application

4NN EEEEEEEEEEEEEEEEEEEEEEEEEEY

! Refined By
e Scale Out Pattern (AWS)

enmnm
ML

Context

Application components of a Distributed Application shall be scaled out automatically. Requests sent to an application
shall be used as an indicator for the currently experienced workload from which the required number of components
instances shall be deducted.
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Case Study:
Genre-agnostic and Genre-specific Costume Patterns

Sheriff 1%,:7 Outlaw
—F A -
P Vw4
2l =

Csverrre Lrterv? £

~

=

e IES
<

' [ Sci Fiction Sheriff
Wild West Sheriff ~— cience Fiction Sheri

s N E
— e 2 B
B, iy st

T
Z CER iy 1=
v 2 > 252 s
P LTI TEE 7

2,
C A ey LTS

‘e *e
‘e ‘e
‘e *a

>| Marshal Will Kane > Jake Lonergan
(High Noon) (Cowboys & Aliens)
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Guided Solution Refinement

Pattern Language A

sl
{E E} ID2 '-"|34
E = Py <: F dh fi t
<2 : rom ad hoc refinemen
: Ps Py for specific Use Cases
................. .:'-'!............................................... To guided solution

refinement towards
concrete solutions

-
O
®
0
(V0]
O

(0’4

Abstraction

How to connect and
reuse existing Concrete
Solutions?

Concrete
Use Cases
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Approach: Connecting Concrete Solutions

m Concrete Solutions are concrete instances of a
pattern’s solution

m Concrete Solutionscould be, e.g.,
m Concrete programmingcode

m Configurationfiles

m AWS cloud formation templates

m Workflowsnippets
m Costumes

m Aim: Change of pattern usage =2 From an act of
design and construction of solutions to find and reuse
the right solutions

-
O
®
0
(%)
O

(0’4
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Approach: Selection Criteria

m Human and machine readable Selection Criteria (sc)
support selectlon of proper Concrete Solutions

________________________________

Examples

[ Costs will be $0.03/h !: RN )

(scy,.. ) i o (ses,.)
- (5C2 )

Load Balancer
will be deployed on
| Amazon Web Services

A4S Research

________________________________
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Approach: Aggregating Concrete Solutions

m Since patterns typically solve problems in
combination, also Concrete Solutions have to be

combined
) -
% (s"g”,...) p’’’’
2
O] )
% P, (s,g,...) P,, (s,g ,) ) P;u

4 1 ~
rd ~
e 1 ~ N
P 1 AN , N , N
. 1 N , N , N
., | ~ ’ N , N
’ S 7’ AN v’ N

m The means to combine Concrete Solutions is an
Aggregation Operator
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Approach: Aggregation Operator

m An Aggregation Operator combines solutions on the
level of Concrete Solutions

m Each pattern language has specific Aggregation
Operators

m Pattern Language of a specific domain

- Aggregation Operators combine solution artifacts of
this specific domain

-
O
®
0
(%)
O

(0’4

m Example

m An Aggregation Operator of a pattern language dealing with
software design patterns may simply combine programmingcode

Gl @ L

© IAAS 128




Approach: Preconditions and Postconditions

m Aggregation depends on Preconditions and
Postconditions of Concrete Solutions

(s,g,...)

PI

-
O
®
0
(%)
O

(0’4

© IAAS

> Pll

D

— preconditions __ preconditions ¢/

_ postconditions ¢/ postconditions

m Preconditions and Postconditions may define
functional and non-functional dependencies
between Concrete Solutions
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Scenario: Management Planlets

Forklift Migration lasticity Management Process
sc={WAR will be ,,/’ Y [ ' © ">~ _sc={PHP will be
deployed on ,,/’ RN scaled
Azure yere}

' -
O
.
8 precondition: : precondition:
6 WAR file on Elastic
Y postcondition: : postcondition:
WAR on Azure
§ R is scaled
/"
(7 )
Aggregated

Planlets <
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Conclusion

m Methodology

New method on how to capture patterns by storingand analyzing
concrete solutions

m Patterns in the Humanities

By storing the concrete solutions a pattern gets verifiable (pattern
provenance)

Opens the possibility to use analysis tools on the stored solutions to
identify patterns (more on thisin the afternoon session)

m MUSE Method & Scientific Paradigm

Mental model from natural sciences applied in humanities

m Formalization & Pattern Application

© IAAS

Improve working with patterns by supporting search of patterns and
navigation through patternlanguages

Improve the application of patterns by pattern refinement links and
connecting concrete solutions and patterns
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...and to be done

m Finding entries in pattern languages

®m Finding optima
m Optimal paths — ongoing research
m Optimal solutions- ongoing research

m Formalizing aggregation operators

m An algebra for solution aggregation

-
O
®
0
(%)
O

(0’4

m Method and toolchain to leverage pattern refinement
and concrete solutions

m Guidance from architecture via refinements to concrete
implementations
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