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s-lab — Software Qua”ty Lab IL\“ UNIVERSITAT PADERBORN

Die Universitdt der Informationsgesellschaft

« Software Engineering competence & technology transfer
* Objective: improved quality of industrial software development
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* Impact on academic research and university education

* Prerequisite: scientific relevance
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Our architecture methods provide comprehensive, proven solution
templates at all levels of a project

IAF — Integrated Architecture Framework
Corporate « Comprehensive architecture framework . J
level * 100% adaptable to specific client situations; from single projects
Business to corporate transformation 'f::é'
- Architecture * Recognised by the Open Group IT Architecture Certification Program a=:E'
g » Viewed as market leader by analysts (Forrester, 4
GE) Gartner, IDC) and key players (Microsoft, HP, Cisco, SAP, ...)
@©
= Quasar Enterprise
g ICé?/I(’a[Zl)OFate » Service-oriented design of application landscapes
© IT * Method module to supplement IAF s
] e 4 . . . Quasar
E Architecture + ldentification and design of domains and services Enterprise
o - Reference architectures and samples for integration and evolution —
<
- Quasar — Quality Software Architecture
Application . Overall methodoloay f tom desi Ficati ructi
level verall methodology for system design (specification, construction)
IT + Software development environment “out-of-the-box” S
Architecture + Components on Open Source basis SC/’{E"(}’ﬁ{tgktur
» Model-driven development (models and tools)
_ uasar Analytics g
Proactive Q . y . . —
controlling * Quality model, figures, software cockpit — . |
of software * Quality gates in the development process = | |||I||..| I|
quality * Intelligent test procedures and test automation
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Motivation
Role of Capgemini CSD Research

dig-out best practices

and generalize Software Engineering Support

Projects
* Development of
tailored software -
solutions :’%m gﬁgg‘f}f}j‘ﬂ s
« Implementation and CSD4,Res Quasar
roll-out of standard Enterprlse
software Amvendungaandschaften sericeorientiert gesalten
» System integration

roll-out and Sd&m

teach i
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Business meets IT
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Business meets IT

Enterprise
Architecture
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Business meets IT

Enterprise
Architecture

| combeemn susness narr
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Monolithic Applications
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Service Orchestration by Interpretation of Process Models

Business )
S 585888
i Rf'é)cess part i J

@ Capgemini
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» realized by

CSD%R

automated process control flow

isolated automated process control flow
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Business/IT-Alignment by Adaptation of Process Models

=N Business )
~ p
Coy)N o el -
-l
e 1=
/ Process part.

/ Process Model

Orchestration :
Engine ,
]

%

""""""" > realized by automated process control flow isolated automated process control flow
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Service-oriented Architecture (SOA) Quality Objectives:
® correct

m flexible

W adaptable

M reusable

W efficient +/-

Business
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1
1
Engine ,
]

N SN Y/

------------- > realized by automated process control flow isolated automated process control flow
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Research Challenges

Service-orientation looks like a promising approach to bridge
the gap between Business and IT (,,Business/IT-Alignment”)

How to find the right services?

We need a method for developing and maintaining service-
oriented enterprise architectures!

L.;) Capgenlil’]i CS' )l © 2011 Capgemini — All rights reserved 16
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Integrated Architecture Framework (IAF)

WHY?
Contextual
Security
Governance
- 4
Conceptual < S < = =8
@, 0 a9 o =
= § 1 § =
HOW? o = 80
- ¢ 2 52 c =
Logical 77 - o 60
o) 0 ~Q !
= = [l
WITH WHAT? P
Physical

Integrated Architecture Framework (IAF), Capgemini
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Integrated Architecture Framework (IAF)

Enterprise

WHY? Architecture
Contextual - ~
WHAT? | = == —
Conceptual ? Eh F
; i
- O s
HOW? ® S0
Logical g % )
pl (o)
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WITH WHAT? o
Physical

e

Integrated Architecture Framework (IAF), Capgemini
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Quasar Enterprise: Roadmap within Refined IAF Structure

Business /
Information

IT

Information System (IS)

Technical Infrastructure (TI)

contextual
(why?)

Business Strategy

conceptional
(what?)

Business
Architecture

logical
(what?)

physical
(with what?)

Business Architectur

(business processe
business objects,

business services,

IT Strategy

Ideal

Target

As-is

Domains
and
Application Services

Landscape

Logical

deal Application

Physical
Application Landscape (A

@ Capgemini

CONSULTING.TECHNOLOGY.OUTSOURCING

pplication Landscape (AL)
— /Zmponents and interface

components and interfaces

Physical
Application and
Integration platforms

L)

Integration
Platforms

CSD4
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The running example

Christopher Columbus Travel (CCT)

= fictitious travel agency
= sells package travels and (individual) custom travels

> ) Capg(‘ﬂ]inl CSh4 ©2011 Capgemini - All rights reserved
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Quasar Enterprise: Roadmap within Refined IAF Structure

hitecturg

logical
(what?)

(business processe
business objects,
business services,

physical

(with what?)

deal Application

Application Services

Landscape

Logical

pplication Landscape (AL)
— /Zmponents and interface

Physical
Application Landscape (AL)
components and interfaces
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Integration
Platforms

Physical
Application and
Integration platforms

g
| - | 3
Business / IT % =
Information Information System (IS) | Technical Infrastructure (Tl)| P
N — e
contextijal < —
IT Strategy
Business
conceptibnal] Architecture Domains
(what” and

CSD4
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Quasar Enterprise Method:
Main Step : Analysis of Business Architecture

i Derivation of Architectural Guidelines

i Identification and Refinement of Business Services

Def.

Business Service

= behavioural element to fulfill a business need

= delivered by a service provider for a service requestor

= described by a contract (in-/output, observable business service actions)

k.,) Capgeﬂlini CS' )l © 2011 Capgemini — All rights reserved 29
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Quasar Enterprise Method:
Main Step : Analysis of Business Architecture

i Derivation of Architectural Guidelines

{ 44 ‘uw.,

high- téc ogy, brc;ad |
functionality long-living
eee @QU aS a.r Cruise Liner
Effectiveness, (] St B
Efficiency and 5
Economics Of -~ Volatility Sustainablity
Prlce e doadling ;§ g standard functionali
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Main Step : Analysis of Business Architecture
.] |dentification and Refinement of Business Services

Busi
usiness T [ Identify level 1 business services }

I

‘ Determine relevant business services ‘

Business Goals

Identification and
Refinement of
Business Services

g

Refine functionally
relevant business services
Business Services

(Level 1 ..n) ‘

Fix elementary business services ‘

v

Business Objects ) . ) )
Determine associated business objects

.

- ) Capgon,] | n [ cShH4 ©2011 Capgemini — All rights reserved
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Identify level 1 business services

Def.

Level 1 business services
= |nternally and externally offered core services of an enterprise

to fulfill its business objectives.

Purchase

Evaluate last

travel season Buy hotel beds ~ Design travel Bl
_ Book travels  before, during

and plan new and flight seats ~ packages and tter travel

— fix a price atier frave

L./) Capgen]il’]i CS' )l © 2011 Capgemini — All rights reserved
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Refine business services

B Functional decomposition in case of
@ multiple actors for a service exist
® multiple, diverse business goals are supported
m different product types have to be supported
...

Consistent

Competitive and
economic , ‘
offers
composition of i
travel parts :
Sell custom Sell package

k}? Capg@‘n]iﬂi CS' )l © 2011 Capgemini — All rights reserved
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Fix elementary business services

Notation:
UML-like
Use Case
Diagram

Check
plausibility

Recommend
resource

Select resource

Recommend
appropriate
resource

Compute price
for custom offer

Travel agent

@ Capgemini
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CSD4

Customer Advisor

Sell custom
travel

Sell package
travel

Book custom
travel

Transact
payment

Maintain
customer

Maintain travel
order

Check availability Book resource

Book store

{ Check third party | { Book third party |

Negotiate offer
price

Third pary Travel Agent

© 2011 Capgemini — All rights reserved

27



Contract description of elementary business service

Name

Service user
Compute price Trigger /

for custom offer Preconditions

Actions and
Service Protocol

Result /
Postconditions
Travel agent

Non-functional
requirements

@ Capgemini CSD

CONSULTING.TECHNOLOGY.OUTSOURCING

Compute price for custom offer

Travel agent

Price request by travel agent.
Custom travel as product already
composed, its plausibility has
been checked.

no protocol, as service consists
of exactly one action

Lump sum price for complete
custom travel is computed (in
Euro). All possible reductions are
taken into account.

Responsetime<1s

© 2011 Capgemini — All rights reserved
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Determine associated business objects

M Derived from business services:
required and provided business objects as in-/outputs of services

Resource

Base Price

1”*

Supplier

@ Capgemini

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU

CSD4

Product

Sales Price

Customer

1“*

Travel Order

Notation:
UML-like
Class
Diagrams
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Quasar Enterprise: Roadmap within Refined IAF Structure

Business /
Information

IT

Ideal

Information System (IS)

Technical Infrastructure (TI)

Business
Architecture

concepticnal
(what?)

logical
(what?)

physical
(with what?)

Landscape

Ideal Application

IT Strategy

Target

As-is

Domains
and
Application Services

Logical

@ Capgemini
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Physical
Application Landscape (A

ation Landscape (AL)

L)

components and interfaces

Integration
Platforms

Physical
Application and
Integration platforms

CSD4
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Quasar Enterprise Method: Why idealD
Main Step : Definition of an Ideal Application Landscape

e oo
driven) Development OF BALANCE »Managed
Evolution®
-l — - -~~~ - Target
|
Improved support of ;
operational business 1
through application :
landscape :
|
-1- AS-ilS "= === ==—=="=-=---- JI IDEAL
: :
: ! Strategic
Improved alignment of (and primary IT-oriented)
application landscape towards Development
strategic ideal of business and IT

k}? Capg@‘n]iﬂi CS' )l © 2011 Capgemini — All rights reserved 31

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU




Quasar Enterprise: Roadmap within Refined IAF Structure

©
IT o %
Business / o
Information Information System (IS) |Technical Infrastructure (TI)| «» T
contextufl < —
IT Strategy
Business
Architecture S
(what?) T a
L2 °
Business 43 3
[eNye]
< S c
logical (business pracesses] © 4 = g
(what?) business obj:cts, J 5 =
business ser/i g =
S
physical Physical Physical
(with what?) Application Landscape (AL) Application and
components and interfaces Integration platforms

k_zb Capgen]iﬂi CSI_)‘ ) © 2011 Capgemini — All rights reserved 32
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Quasar Enterprise Method:
Main Step [#3]: Definition of an Ideal Application Landscape

i Designing Domains
i Ildentification of Application Services
Designing Components
Reference Architecture Categorized Application Landscape
i Design Rules for Components
i Designing Interfaces and Operations
Design Rules for Interfaces and Operations

Design Rules for Coupling Architecture

L./) Capgen]il’]i CS' )l © 2011 Capgemini — All rights reserved 33
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Main Step : Definition of an Ideal Application Landscape
'3 Designing Domains

Domain

= business-oriented clustering of components of an application landscape
= may be hierachically structured

= components are associated to leaf domains

Application Landscape (Level 0)

((((((((((((((((((((((((((((((((

Domain Domain
(Level 1) (Level 1)
Domain Domain Domain
(Level 2) (Level 2) (Level2)
<<AL>> £ ] <<AL>> £ ]
Component Component <<AL>> 7 <<AL>> =
(Level 3) (Level 3) Component Component
(Level 3) (Level 3)
S— Notation:
(Level 2) <AL> g <<AL> £ UML-like
Component Component
(Level 3) (Level 3) Package and
<<AL>> £ ] <<AL>> 2 ]
Component Component Component
(Level 3) (Level 3) Diag rams
( ) Capgon]in i CSI )‘ © 2011 Capgemini — All rights reserved



Core business services are candidate domains

]

]

]

Planning

Purchasing

Production

Sales

Support

@ Capgemini
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Final Domains of Christoper Columbus Travel

derived from
business objects

derived from
supporting
business services

1
CCT
o 1 1 1
§ @ Travel agency Internet Call Center
2 % (TRA) (INT) (CCE)
[ 1 [ 1 [ 1 [ 1
Production
& Custom Tours
% Planning Purchasing (PCT) Booking Support
(9]
@ Package Tours
(PPT)
P
2 Resource Customer Order
§ Management Management Management
§ (RSM) (CUM) (ORM)
1 1 1
%D Accounting Reporting Personnel
§ (ACC) (REP) (PER)
@ Capgemini CSpa
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Real Example: Life Sciences

Business planning & leadership
P ] liance o Business
Identification of Strategic Global market Al Competitive
urgent medical & fes fsas?-n ent agenda potential develgapmem f oDr:cn;;I}: g ﬁ?ﬂgi‘:}; landscape analysis dei;r:llgﬂgn;?‘:naga
% customer needs development assessment management & assessment targeting
D
B —
i
wn Product development & Licensing Product Marketing & Sales Product Manufacturing, Delivery &
Disease Aliance & Global Resource Production Product
target partner I;mdiclte stl:;to:uc‘t& marketing allocation & planning / portfolio mgt
identification relationship r;l"?m positiogr%ng strategy budget strategy & resource
& validation mgmt development management development allocation
|y Y — - —— - - - - == - | A g g S g g p—— Il e e e o o - e - e ) =
m - I S n Ongoing M
® Candidate DE::jlee J’g:‘e Pharmace- Idegtfd;:la”uon hPfr:g,"éﬁ Sales force Product Contract clinical trials
8 pool creation development genomics oppontunities management management manufacturing mgmt (Pt::gs;“ V)
(¥
@ sortning & Product portfolio mgmt e approval Customer e I Customer o Fevert. compiant
Q2 refinerng . & resource allocation ma:gg;?‘:’: - management product launch management distribution management mgmt.
@
Product T Global
B Lead CMC process Global regulatory portfolio mgt Clinical trial Contract Order mgu?mzry
Pk devel compliance & resource results management management & p
% op‘llrnlsztlon 2yel opment management allocation communication fulfilment COI'rI'InngI:&\Ce
= Brand Thought leader
= Research & Clinical trials Product launch development buy-in & Distributor Product launch Recall
@ Py, : £ lanning &
O exploitation of new & protocol planning & support management planning management
discovery technology design optimisation management leverage optimisation
Pricing mode Contract mgmt ; .
st | [ Mot s | | wanaging requstor et Gaver ™ || emant T || Ojgetme
deu‘lﬁg:\e ot pre-clinical relationships globally evelopment relationships) management 9
L trials . a
m - l Educational & I
S mang;;em re-:ra‘i:fnn:m Campaign promotional Sales force Customer Distributor
8 &analysis fortrials management deﬂ\::}g;:_!gm support support support
-}
w
@ HR Finance Knowledge Information Procurement Legal
OC) management Systems
‘@
=
m
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Real Example: Manufactoring

Financial Management (1.4)

o
Cmm—)

Financial Accounting (1.5)

Journal Accouning ccount Giosing

e )

Financa Valaton

oo ) (o)

(o

PG D)

Manufacturing & Plant Management (8)

Inbound & Outbound Logistics (5)

Product & Process Environment , Health & Compliance Management
Engineering (2) Safety (3) 18
P arr— |lar=—

C s v ) >

( reoriro ) (" coporme poycompiarcs )

( Prowcionagemen )

|

—=

( )
T
[ e ]

Quality

Research & Development (2.2)

e
ot

Design & Engineering (2.3) Account Management (7.2)

( ProvuctDesig & Engineerng
ez Process Dosgn s
Engincerng

Customer Service Management
76)

Servics Developrment )

C Account Ineligence D

( customer specitcatons )

et )

D
D)

e )

e

Order (7.4)

—=

‘Opportunity Management (7.3)

Plant & Manufacturing Asset Management
®1)

Plan Invstment Planang & Desin
enstucion & Commissoning

Contracted Processing (8.4)

Procesaing & Finang Purchasing
Gontaciod inventory Gontal

Gontacied Cost Assgoment

Quality Inspection & Control (8.6)

) C

Qualty Cenicaton D

Transport Management (5.1) Freight Management (5.2)
(e sz ) oo o ot Soterrt)
o £ Ve
( anagoman )
Transport Planning (5.3) Transport Execution (5.4)
e iD) (oo )
Mot Flow Placiog ) ‘Shipment Certfcation )
Doivary Docmaniaton (@)
Messaging (5.5) ( rrorsporaion Tackng. )
(oot Docomeraton anagamert )
G )

Motls Exchange Lisson
et Tradng

Manufacturing Planning & Scheduling (8.2)

Trang Contracts Mansgement
Tade Admineiation

Pricng & Vakaton
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Positon Nanagoment
Trade R Mansgemert

Programime & Prject Porialc p— —
Mansgament Programme & Proec Planning
Programma & Project Resourcng
Gonsuling & Advsory Servies

Programmo & Project Managoment

Pross & Punic Raatons ¢ AalaiotoPonie )

T

Supplies Management (17)

Materials Management (11)

[GE—)

Complaints & Claims
Management (7.7)

Product Reservatons & Assgaments

D

Channl lanning & Development

Contracted Services Management
(17.5)

Order Tracking ‘Complaints Handing )

Commen D C

Demand Management (7.5)

S )

Supplies Purchasing (17.3) Supplies Inventory & Storage

Management (17.4)

[T

‘Supplies Procurement Management
az.1)

()
e )

Materials Inventory & Storage Management (11.4)

Procurement Planning (11.2)

Purchasing (11.3)

Financial Support Services (13)

Human Resource Management (14)

Operational Finance Management (13.1)

aEE— . G

Fixed Asset Management (13.2)

(Captal Investment Budgeting & Contrel

Workforce Development & Deployment (14.1)

Resource Forecastng & Plarming

T T

Employee Management (14.3)

D G () e G e O (e D (e )
Systems & Te Services (15) Facilities Management (19) ion & (16)

1S & T Governance (15.1) Application & Data Services (15.2)

Technology Infrastructure Services (15.3)
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Information Management Knowledge Management
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Domains with associated categorized application services

TRA INT CCE
ompose custro E
travel
PLA PUR PCT BOK SRV
e
ompose custom I-
offer
PPT
RSM 3 D CUM ORM
- -
-
— — —
ACC REP PER
. .
YYY .. of category interaction I I> .. of category process
Legend @
] o i [ .. of category function &= .. of category data
domain application service

@ Capgemini
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Main Step : Definition of an Ideal Application Landscape
5 Designing Components

Def.

Application Landscape (AL) component
= realizes application services
= has explicit interfaces for provided and requested operations

= |s coupled with other AL components and uses their provided operations

@ Capgemini

CONSULTING.TECHNOLOGY.OUTSOURCING

Domain 1 Domain 2
<<AlL>> = <<AL>> = <<AL>> =

C11

\‘>? ¥Efm433

Int. 2.3.1

7

<<AL>> £ ] <AL>> £ ] <<AL>> £
c1.3 | c22 | c23
¥ """""""""""" o nt15d ¥ ¥
<<AL>> £ ] <<AL>> =] <<AL>> =] <<AL>> =]
C14 C15 C24 C25
CSD4
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Determine candidate components and refine

Candidate component
= All application services of the same domain and category become a

candidate component

Design Rules for refining candidate components

An AL component belongs to exactly one domain.

All operations of an AL component shall be of the same category.
Business logic that changes at a different pace shall be separated.

AL components of category data have responsibility of business
objects.

AL components shall not have cyclic dependencies.

AL components of different categories shall have layered dependencies
according to interaction — process — function — data.

AL components shall have low coupling and high cohesion.

L./) Capgen]il’]i CS' )l © 2011 Capgemini — All rights reserved
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Main Step : Definition of an Ideal Application Landscape
6 Reference Architecture Categorized Application Landscape

<<f::> El <<mA"t:> El
ST D b —— Legend
¥ ok v <<AL>>>E| <<AL>>>E|
<<AL>>
D = Domain
P | — | |
¥< 777777777777777777 O’ O Interaction <AL g
T 7777777 <A (O <AL> o Component | =%
€] éé Process <A g
B ; Component D
<<AL>> El 777777777777777777777777777777777 <<AL>> El
— R — Function <<AL>> =
‘ ‘ Component
><P QK QS Data <<AL>> El
<<AL>> <<AL>> <<AL>> <A
2 ] 2 ] 2 ] S
— — — Component |&=—=
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Final AL components of CCT

@ Capgemini
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—
CTT
— — —
TRA <<AL>> INT <<AL>> CCE <<AL>>
Travel” Travel” Call®’
@ency ﬁortal éenter
— — —1 — —
PLA PUR o PCT <<é||;>r>a e? BOK A SRV
Suppllgal nfig BOOkIﬁE"
<<AL>> 5] %Igmt D£? ’ % &] !Stom <<AL>> 2]
Planning p— Payment
— <<AL>> <<AL>> <<AL>> .
= Flight || Hotef Borka & Bookirig’ o
urch. urch. ) izi
£> £> [g?nflg. D%nzmg )J_Z_’@:kage
— —
RSM <Al cum ORM
Virtual”
tock <<AL>> <<AL>>
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<<AL>> <<AL>> mt mt
Flight”? || Hotel” =49 M
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— — —
ACC <<AL>> REP <<AL>> PER <<AL>>
Accoun® Repo?—j Perso*
e=ind = e=hel
<<AL>> <<AL>>
Legend ] Interaction = Process
component component
= Dy
Domain
<<AL>> <<AL>>
| Function = Data
- component — component
CSD4
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Main Step : Definition of an Ideal Application Landscape
10 Define Coupling

—1 .
Degree of Coupling
TRA INT CCE
o 9 <<AL>> {I
= pero 2 : :
| ® @ Tight coupling
— — — — — u synchronous
PLA PUR PCT BOK SRV . .
g P ®  trust (no validation)
e [ e T = common data
4 ; / } @
- - — (2) Medium coupling
RN == g M ORM ®  synchronous
=1 Virual Stock [, <AL <A g . . .
g @ ED visT @ QE e B notrust (i.e. validation)
7 i & cumn L 3 ®  nocommon data
72} <<A|_>>v {I <<AlL>> EI
3 || |
.
@ Loose coupling
Y aco o rep er | asynchronous
g — y u no trust (i.e. validation)
== acco B nocommon data

7%7'3"9”‘99"‘ Legend e > Coupling @ Degree of coupling
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Quasar Enterprise: Roadmap within Refined IAF Structure

©
= |
Business / I % =
Information Information System (IS) | Technical Infrastructure (Tl)| P
N (o e
contextufl < —
IT Strategy
Business
conceptidnal| Architecture S . Domains . |
(what?) § = and {Tihnlcal Services
d 5 5| Application Services
Qo SN
| =& Logical 5 | 5 w
logical T - ogica /,57 Logical = 2
(what?) 9 ation Landscape (AL)/' &fApplicationand |8 =
business se — yonents and interface tegration platforms §’ =
=W
physical Physical Physical
(with what?) Application Landscape (AL) Application and
components and interfaces Integration platforms
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Quasar Enterprise Method:
Main Step [E]: Evolution Planning

_ Evaluated As-is AL Main Evolution
As-is AL valuated As-is Scenario's
> > >
Roadmap (from As-is to Target)
=
] Schritt 0 Schritt 1 Schritt 2 Schritt 3 Schritt 4 Schritt 5
. [rwesroer ] | [“ema | [ e ]| [ o | ||| [ ]
> > s
‘ Stufe 1 A Stufe 2 A Stufe 3 A

. Identify As-is State of Application Landscape Design Target Application Landscape

. Evaluate As-Is State of Application Landscape . Determine Evolution Roadmap

. Determine Main Evolution Scenario‘s Reference Evolution Scenario‘s

* CapgerI]jI]j_ CS ‘I:LF" 3earc E'i © 2011 Capgemini — All rights reserved 46
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Quasar Enterprise — the SOA method of Capgemini CSD

Corporate
level
Business
Architecture

Corporate
level

IT
Architecture

Architecture framework

Application
level

IT
Architecture

Proactive
controlling
of software
qguality

@ Capgemini
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}
}
}

IAF — Integrated Architecture Framework
» Comprehensive architecture framework

* 100% adaptable to specific client situations; from single projects
to corporate transformation

* Recognised by the Open Group IT Architecture Certification Program

» Viewed as market leader by analysts (Forrester,
Gartner, IDC) and key players (Microsoft, HP, Cisco, SAP, ...)

WHY?

WHAT?

HOw?

uopew.ou |8
| N | .

sSwe)sAs ElE
o
eamionnselu|

sseulsng
! | | | | |
uopew o) 3

ABojouyosal

(WITH
| WHAT?

Quasar Enterprise

» Service-oriented design of application landscapes

* Method module to supplement IAF

+ Identification and design of domains and services

» Reference architectures and samples for integration and evolution

Quasar
Enterprise

Quasar — Quality Software Architecture

» Overall methodology for system design (specification, construction)
+ Software development environment “out-of-the-box”

» Components on Open Source basis

» Model-driven development (models and tools)

" “Modeme
Software-
Architektur

Quasar Analytics

* Quality model, figures, software cockpit

* Quality gates in the development process

* Intelligent test procedures and test automation

CSD4

© 2011 Capgemini — All rights reserved

47



References Quasar Enterprise

Gregor Engels, Markus Vol3: Quasar Enterprise. In Informatik-Spektrum, vol. 31, no. 6, pp. 548-555. Springer (Berlin/Heidelberg) (2008)

Gregor Engels, Andreas Hess, Bernhard Humm, Oliver Juwig, Marc Lohmann, Jan-Peter Richter, Markus Vo3, Johannes Willkomm:
Quasar Enterprise: Anwendungslandschaften serviceorientiert gestalten. dpunkt-Verlag (Minchen) (2008)

Gregor Engels, Andreas Hess, Bernhard Humm, Oliver Juwig, Marc Lohmann, Jan-Peter Richter, Markus Vo3, Johannes Willkomm:
Anwendungslandschaften serviceorientiert gestalten. In R. Reussner, W. Hasselbring (eds.): Handbuch der Softwarearchitektur, pp. 151-178.
dpunkt-Verlag (2008)

Gregor Engels, Andreas Hess, Bernhard Humm, Oliver Juwig, Marc Lohmann, Jan-Peter Richter, Markus Vof3, Johannes Willkomm:
A Method for Engineering a true Service-Oriented Architecture. In J. Cordeiro, J. Filipe (eds.): Proceedings of the Tenth International Conference
on Enterprise Information Systems (ICEIS 2008), Barcelona (Spain). Springer (Berlin/Heidelberg), vol. ISAS-2, pp. 272-281 (2008)

Andreas Hess, Bernhard Humm, Markus Vof}, Gregor Engels: Structuring Software Cities - A Multidimensional Approach. In Proceedings of
the 11th IEEE International Enterprise Distributed Object Computing Conference (EDOC 2007). IEEE Computer Society (Washington, DC, USA),
pp. 122-129 (2007)

Gregor Engels, Markus Vof3: Quasar Enterprise - Anwendungslandschaften serviceorientiert gestalten. In K. Herrmann, B. Bruegge (eds.):
Software Engineering 2008. Fachtagung des Gl-Fachbereichs Softwaretechnik. Gl, LNI, vol. 121, pp. 24-27 (2008)

Andreas Hess, Bernhard Humm, Markus Vof}, Gregor Engels: Structuring Software Cities - A Multidimensional Approach. In Proceedings of the
11th IEEE International Enterprise Distributed Object Computing Conference (EDOC 2007). IEEE Computer Society (Washington, DC, USA),
pp. 122-129 (2007)

Gregor Engels, Andreas Hess, Bernhard Humm, Oliver Juwig, Marc Lohmann, Jan-Peter Richter, Markus Vof3, Johannes Willkomm:
A Method for Engineering a true Service-Oriented Architecture. In J. Cordeiro, J. Filipe (eds.): Proceedings of the Tenth International Conference on
Enterprise Information Systems (ICEIS 2008), Barcelona (Spain). Springer (Berlin/Heidelberg), vol. ISAS-2, pp. 272-281 (2008)

- ? Capgon']i ni CSh# © 2011 Capgemini - Al rights reserved 4o

CONSULTING.TECHNOLOGY.OUTSOURCING




That's my life

1991 -1997 Professor Software Engineering and Information Systems,
University of Leiden (NL)
since 1997 Professor Information Systems, University of Paderborn (D) 'L(‘ .
- Research Topics: MDA, UML, DSL, SOA, SPL, SQA, MBT, ... Dl Unber o gt
- currently 19 PhD students, > 200 scientific publications
since 2005 Chairman of the Board of Directors, s-lab (Software Quality Lab), S-lqab
PPP-institute, University of Paderborn
@® Capgemini
since 2005 Scientific Director Capgemini, CSD Research, Munich CONSULTING TECHNOLOGY.OUTS0URCING
CSD“
since 2011 Collaborative Research Center , On-the-Fly Computing®, (
funded by Deutsche Forschungsgemeinschaft 'L\‘ UNIVERSITAT PADERBORN
bapgen]ml CS')I © 2011 Capgemini — All rights reserved 49

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



Quality Objectives:

B correct

m flexible

W adaptable
B reusable
m efficient +/-
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---------- > realized by automated process control flow isolated automated process control flow
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Quality of Business Process Models D Uit o frmtorgesloc

= Quality Constraints as Business Rules
= standards-driven (e.g., ISO 9001)

) Alexander Forster
= customer-defined

der
duct availability. If
go to step 7
duct

rganization shall
he requirements
to the product

. ity checks have to be
has to satisfy

Business Process Quality Constraints
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Motivation

plication
application data
ifications are not

em

Business Process

!

Business Process Model

Dynamic Meta-Modeling l
(DMM)
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use the application
e application data

How to formalize

|Moael CHecEmg
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)

Ing the application
ht always be

by refusing the
ion. In this case, the
ion data will be
removed from the

Quality Constraint

Mo s age L

ity Constraint

Models
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Extended Process Pattern Specification Language (EPPSL)

Examplel

Always the case that

ing the application data

be followed by refusing the
cation. In this case, the
cation data will be directly
ved from the system

Quality Constraint

[check the application data]]—\/\/\/V\/\>[ refuse the application ]_)[remove the application data from the system]

\

@ Capgemini CSD*
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Modeling Quality Constraints with EPPSL e Ui drfonarrsgselcha

Example2

> ccih = there is a possibility to make
Interview, then the application

annot be accepted online, and

e interview might be made per

hone or per internet

/

W(v>{acesptifp apliation online]

.{\/\/\/\p}[make an interview]

'<\/VV\/~>[make an interview per phone]

W make an interview per internet]

@ Capgemini S 54
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Modeling Language

Extended Process Pattern Specification Language (EPPSL)

.Basic Blocks ] .'nporal Relationships ] .)gical Relationships]

Deterministic Non-deterministic

Gext % s PossinyN(ﬂ

P ssFi)bI%/_AIfthr it
Q Vv artial Qudlity
» @I [ Ackiph ] Constraint Model
Until PassiblyUntil

>
InitigiNode ActivityFinalNode Actl N ar\ AnonymousStep ConstraintCentainer
Nqt

\AII - l{ /\-‘ - ] PossiblyAll
mply
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Formalizing Quality Constraints 'L(‘ AP EREORN

)

s checking the

on data might be
by refusing the
on. In this case the
on data will be
from the system

plication
application data
ifications are not
n refuse the

e application data

Business Process Quality Constraint

l EPPSL l
_J

Business Process Model EPPSL Quality Constraint Models
Hoartsldtiomalize ﬂ

|Moae| CHecEmg
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Pattern-Based Translation into CTL

Examplel

& UNIVERSITAT PADERBORN
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» Itis always the case that checking the application data might be followed by
refusing the application. In this case, the application data will be directly removed

from the system

[check the application data]‘<\/\/\/\/\>[ refuse the application ]_)[remove the application data from the system]

AN

|

L1

Emﬁﬂimﬁw e a thodm
syttt e pmilicaiamebid ta

ﬁm(rmﬁmmmappllcatlon data
from the system)))

- Capgomlm CSpa
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|

)

r 1

EPPSL Pattern

I

CTL Formula

[ Action

} Action

_ 'S

AX(S*)

Action

Action & S*

WS

EF(S*)

Action

AG(Action =& S*)
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Quality of Business Process Models

plication
application data
ifications are not
n refuse the

e application data

Business Process

!

Business Process Model

Dynamic Meta-Modeling l
(DMM)

|Moae| CHecEmg

CSD*Research
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)

s checking the

on data might be
by refusing the
on. In this case the
on data will be
from the system

Quality Constraints

EPPSL l

_J

EPPSL Quality Constraint Models
Translation ﬂ
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Quality Objectives:

B correct

m flexible

W adaptable
B reusable
m efficient +/-

Business

ey

- -

L
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---------- > realized by automated process control flow isolated automated process control flow
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' 'L(‘ L
Topics of the Talk

Service-oriented Architecture -
Experiences, ldeas, Innovations

-. Quality Constraints
e T EPPSL ?

Enterprise ( m
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L( UNIVERSITAT PADERBORN
der nsgesellschaft

DFG Collaborative Research Center
o001

On-The-Fly
Computing

« Automated configuration and execution of IT Services

* Organisation of world-wide distributed service markets

D Capgomlm CSDA 62
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Actors In On-The-FIy Computing Markets IL(‘ UNIVERSITAT PADERBORN
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Provider

OTF
Eﬂ service provider OTF Compute Center
OTF Software Provider

Client H’a ;‘.!’ ij

¢

Matching ig«

fﬁ Partial — |4 ij :
‘ fﬁ[lnformatlon Jr’a\i H& Information }5!{' ) ij’
fe : )

IT services Market Organisation

!

e |
L
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Sample Scenario lL(‘ UNIVERSITAT PADERBORN

Configuration

g ] g ]
%’ﬂ I (O—1 TripPlanner C """ ~(Or| Google Maps

Die Universitdt der Informationsgesellschaft

NEOAN ]
2A = Route C) O— PaderTouristik
* restaurant/cinema ' = =
° \\‘\ g |

by foot/ by_bus Rating (O PaderSprinter
* response time <= 10 sec (90 %)
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Example
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Business Process: Order product
2
S Call customer Receive
g service notification
T A
! |
|
8 L
E Reveive )
n Create Notify order
@ customer product order ID to customer
£ order
o
w
=]
O
/
]
Composite Service: CreateProductOrder i
UpdateOrder
Data
Service H
/
------- \nr/
SAP Order Data
ERP Management
Application
@® Capgerr (RS ssesrar
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Life is not that easy ...
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Business Process: Order product

Customer

Call customer
service

l Receive l ( )
notification

L - -

-

*__—=dot
— L]
=T~ available
—“;l"‘»% ety ‘mhn%‘”"--.m ,,a“"mm_“m“m—w“_m T
- - ~ /, ~
1 - - "!:7 UpdateOrder™___ 510?%0!‘6&* [ ( G%E{Ttﬁgai )
- "Object J \ Data \ Object y. . rder o
L - N - ~— . ~— - - ~— .
| e — —— B,
Service e Y S =~ i
i i \\ ‘J
¥ ; .y 7
________ “‘s; "::;x::\: e hee ™
AP —~ R
SAl (  Order Data
i ERP Eﬁ Management
Application -
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Self'adaptatlon meEtS SOA & UNIVERSITAT PADERBORN
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Self-adaptation (MAPE-K) 5?’5&2‘228 I :: %}%

Analyze

ce ——

Monitor Execute

Knowledge .

sensor effector

Application O

->Self-recovering from faults occurring at runtime
without human intervention

. )Capﬁomlnl CSp
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Abstract view on a SEIf-rECOVGring SyStem IL(‘ UNIVERSITAT PADERBORN

Die Universitdt der Informationsgesellschaft

effector

System

Normal
system
state

Execution of
recovery strategy

Monitoring
Alanooay

Fault
occurs

sensor The system does not fulfil
all functional and non-
functional requirements. |

@® Capgemini CSD4
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Self-recovering Business Applications A\ UNIVERSITAT PADERBORN

Die Universitdt der Informationsgesellschaft

Why? Why?
| @ e o e @
When? 2 When?
= _ = _ - o
:%' - @ senice QO %
What? " What?
—9 Application - 97
- How? - How?

Metzger, A.; Pohl, K.
Towards the Next Generation of Service-Based Systems: The S-Cube Research Framework

In Advanced Information Systems Engineering, 20009.

@ Capgemini
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How to answer these gquestions?

Goal-oriented Requirements
Engineering

Specification of goals,

requirements and obstacles

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Process-
Design

Adaptation-
Design

CSD4

& UNIVERSITAT PADERBORN
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Benjamin Nagel

Design of self-recovering business
application

Business Process —

N 2
fe . o
.*g - Service —
= o)
= Application _ =<

Specification of monitoring concepts

and recovery strategies
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How to answer these gquestions? A\ UNIVERSITAT PADERBORN
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Which information need to considered in the
1 requirements engineering and how can they be
specified on an appropriate level of abstraction?

Design of self-recovering business
application

siness Process —

How can the derivation of business design and the Service —]
definition of recovery strategies be aligned in a
consistent way?

Alanoooy

Application —

SPeC'f'Cat'on of goals, How can monitoring concepts and recovery strategies
requirements and obstacles 3 be specified for service-oriented business

applications?

@ Capgemini CSpa .
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o _ Extended
Existing work of goal-oriented RE requirements

KAOS [Dardenne1993] specification
i* [Yu1997], Tropos [Besciani2004]
Combined approach of KAOS & RELAX [Cheng2009]

\ Obstacle What?

When?
How?

Al
CONSULTING.TECHNOLOGY.OUTSOURCING 72



Extending KAOS

Extending KAOS with adaptive aspects

When?

Monitoring

=
~
o
QD
—
V)

CONSULTING.TECHNOLOGY.OUTSOURCING

[ strategie i
|-Prioritat [ [Doméanenmodel |
—r— - alternativ zu L

Conditions
Invariants

Context element
to be monitored

1
i

Context element
to be adapted

Thresholds

Strategy
Action sequence
Action

CSD4
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Extended

requirements
specification

Why?
When? =
f ®
(@)
o
>
What? 2
How?
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Existing work Derivation

From goals to processes [Pasquale2009]

From goals to software design [Lamsweerde2003],
[Yu2008]

Agent-oriented approach [Morandini2008]

Design pattern [Ramirez2010]

methodology

Process
Design

Iterative Align recovery Define
Adaptation concretization strategies adaptation on
Design of recovery with activities service binding &
strategies and process composition

@® Capgemini CSD4
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RECOVGry Strategies IL(‘ UNIVERSITAT PADERBORN
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*Formal specification of monitoring concepts and Specification
recovery strategies of recovery

"Inter- and intra-layer adaptation strategies

Monitoring of Adapting

business Business %:@H e process flow
performance AEEEES Adapting service

indicators binding
SLA/SLO = = = Adapting service
compliance —e Service = G copmp%sition
monitoring

Recovery Pattern

DiscoveryFault
CompositionFault
BindingFault
ExecutionFault

)Capﬁomlnl CSp
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Missing consideration and
dentification of adaptation logic Extended

in the RE requirements
specification

Explicit “Adaptation
Methodical gap in the Derivation Design” for self-

derivation of consistent methodology recovering business

adaptation specification . .
applications

Specification
language for
Modeling gap for the monitoring
3 specification of recovery and

strategies _
recovering

@ Capgemini CSpa
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Service-oriented Architecture -
Experiences, |deas, Innovations

-. Quality Constraints

Computing
)

Quasar
Enterprise

:d&,m : b
Quality of Self-adaptive
=00 e SOA Systems SOA Systems
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Thank you very much for your attention!

Questions?
engels@upb.de




