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Motivation:
context changes,
businesses need to adapt
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The need for capability as a concept
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Design questions to address and the definition of capability

 Need to know how to make
choices and why
(goals and KPIs)

 Need to know how to do (ability
- processes)

 Need to have capacity
Karlis Neretnieks @neretnieks - Jun 26 ( Fresou rceS)

Arlanda, vedervardigt. Saknar i alla avseenden formaga/kapacitet att

hantera antalet resande en vardagmorgon. ° Need tO knOW When tO dO What
©rz mws  O& & (context)

 Need to be able to do repetitively
(patterns)

Q

Capability is the ability and capacity that enable
an enterprise to achieve a business goal in a
certain context.
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What capability is and is not

In very general terms is can be anything. So, the point here are in terms of CDD which is to a
large extent compatible to the EA frameworks

CDD definition: Capability is the ability and capacity that enable
an enterprise to achieve a business goal in a certain context.

It is a development construct It is not anything that the company can do
It changes over time It is not a service or process
It depends on the situation
It can be configured and adjusted It is not the same as capability in the
It is critical to the organization Capability Maturity Model of SEI
It is not the same as EA capability*

It is defined by a meta-model (see MODAF,
NAF, CDD) It is not poorly defined and confusing
It is associated to a development approach
and has (some) tool support It is not applicable to all business and IT
problems

*EA capability means the capability of a organization tasked tq. .
perform EA within some setting J.Stirna



User goals for the CDD methodology
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Key aspects of capability

Vision and
KPls

Context
information

e

APABILITY

2\

Enterprise
designs

Best
business
practices
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CDD life-cycle process

Composition

and front-end Capturing context

development and predicting
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Business chang Monitoring KPIs
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CDD methodology artifacts
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Data exchange outsourcing
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DBAC

KPIS

NUMOFERRORSKPI, NUMBER OF ERRORS EMPLOYEEUTILIZATIONKPI, EMPLOYEE

UTILIZATION

COMPLETEDONTIMEKPI, PERCENTAGE OF
MSG COMPLETED ON TIME

No KPI data available Average current value: 0.57

Average target value: 0.71

Average current value: 0.5
Average target value: 0.9
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Meta-model Defining
the Modeling Language

Model elements for
capability design, incl.
goals, KPIs, context,
measurable properties,
patterns, etc.

for variability design

for specifying capability
adjustment algorithms,
some components omitted

—
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—
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Example of the CDD Steps

‘ Andyse and :
.. . ey i —| update gods 1
Initial definition of scope, Ys | “andKPts e |
i elate w - -
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C Severa/ ap p roaChes *| BPMN; (refine(if( \X ﬁp,('e,fmﬂ( Q(>—> cap;:;r:(es,( : process( context( c?)ﬁtggl(t

possible '|  necessary oo X varia+ons elements
| No Devdop 3
i — ™| gods modd !
and KPIs :

Conpanent 1: Scope Defintion | ; E Carponent 2: Entarprise Modelling : o Camponent 3: Cantext Maddlling

___________________________________________________________________________________________________________________________________________________

Alternative method paths ways possible
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To incerease the degree of
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Overview of the method
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Method Component 3: Context Modelling

Exception Type
Number = Process .
Variant
—bi 1 i CLEARING FOR ,Der Zahlerstand in kVASy entspricht nicht dem zu stornierenden Z3hlerstand”

—>: 2 CLEARING FOR ,[NZM-1122] Der Z3hlpunkt ist fiir die Energieart im System nicht bekannt”

—— 3 | CLEARING FOR ,[VA-13855] Kein Zahiwerk zum ZShipunkt gefunden”

[ 1(
> 4 | CLEARING FOR ,[NB-1418] Es wurde kein Medium zu dem Zihlpunkt gefunden”

% 5 | CLEARING FOR Zihlerstand wurde nicht importiert, da dieser einen Nulldurchgang erzeugen wiirde*
Variation ‘ i Develop(and(
Point\, —» 6 ; | CLEARING FOR ,[ORA-20500] Das Z3hhwerk ist bereits bis zum <DD.MM.YYYY> abgerechnet” link(context(

\ N set
—» 7 ; CLEARING FOR Es existiert bereits ein manuell eingefiigter Zihlerstand”

Dehnet:;;wmn >_> 8 | CLEARING FOR Es gibt keinen eingebauten Zihler mit der Zihlernummer zum Ablesedatum am ZP* _Dé—bo

@ 9 9 | CLEARING FOR ,Der Ein-/Ausbaustand kann nicht storniert werden”

_’*10 “ VVCLEARING FOR Eine Nachricht mit gleicher Nachrichtennummer und gleichem Absender wurde bereits empfangen® -~
—> 11 ; CLEARING FOR ,Keine Nachricht mit Nachrichten-Nr. und Datum zum Absender (GLN) und Empfinger (GLN) gefunden” —

9 12 | CLEARING FOR Es existieren bereits EinbauzShlerstinde von einem anderen Absender”

—‘ 13 CLEARING FOR ,[NZM-1040] Zum Zihler wurde kein Z3hlertyp gefunden”

9 14 || CLEARING FOR ,Der Absender der Datei ist derzeit im System nicht vorhanden®

e 15 \ CLEARING FOR ,[EDM-1814] Es wurde kein Rahmenvertrag zwischen den Marktpartnern gefunden”
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Context element P
canidldates Influence on fulfilment of the capability |-
Message Type ’
Message Status High - Related to all process variants
Application Reference
Metaring Point H1gh — Related to most of the process
variants
Msdin ngh — Related to most of the process
variants
Low - Only related to the process variants
Meter Numb . ; ~ :
ok which require manual work R ol contit B
- - _ Define(context( Develop(and(
Meter Reading Customer | Low - Only related to one process variant ':::Xt(a element( % Iink(context(}
- = | ranges set
Meter Reading Message | Low - Only related to one process variant A s -
Cancellation Low - Only related to two process variants
; Low - Only related to the process variants
Exception Type : :
which require manual work
Meétar Reading H1gh — Related to most of the process
variants
Reading Low — Only related to one process variant
Meter Reading Type Low - Only related to one process variant
Rigistes {I-I;fign—tsRelated to most of the process
'O J.Stirna




Desighing Context

Find(varia3ons

Capture(
varia+on(
points

Idei
pro
vari

Measurable Property 1 \

UNH::0065
.

[ Measurable Property 2 \

Message Status Segment

v,

[ Measurable Property 3 \

\_ UNB::0026 /

( Measurable Property 4 \

\_ $G6::3225 Y.

( Measurable Property 5

\_ SG7::7140

f Measurable Property 6 e

\ SG8::7037 j

/ Measurable Property 7 \

N $G10::6063 v

4 measured by  Context Element 1
Message Type
e measured by  Context Element 2
Message Status
measured by  Context Element 3
< Application
Reference
e measured by  Context Element 4
Metering Point
measured by  Context Element 5
Medium
e measured by  context Element 6
Meter Reading
e measured by  Context Element 7
Register

Context Element
Range 1
MSCONS

Context Element
Range 2

process incomplete

1 Context Element

Range 3
VL

Context Element
Range 4
{defined, undefined}

Context Element
Range 5

{gas, electricity,

water, undefined}

Context Element
Range 6
{manual, changed,
cancelling}

Context Element
Range 7
{found, not found,

cleared}

ontext

ontext( Develop(and(
ant( link(context(
es set
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Capability Model

VP Binding 1

,___'.., -
uses A Process Variant
PV Variation Point 1 N 2
LY SRR l /'wr Cearng for Excepton
* Type

Property IDA 1

Process Varant Process Varant 4. -
M.m.-’. Cearing for i
Exception Type &
Type2 Trpe s e
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Alternative scenarios of capability design

Aspect of

Perspective

comparison

Primary view on
capabilities

Preconditions with
respect to models

Effect/Impact

Goal-first
Capability fulfils key
organisational goals
and KPls

Strategy, top-level
organisational goals
defined.

Provides a base for
capability monitoring
by the use of KPlIs.
Reinforces strategic
vision and clarifies
the IT-business
alignment.

Service-first
Capability
operationalises
business services

Pre-existing
business process
specifications,
service-oriented
culture.

Provides a base for
having capabilities
as the enabler for
variety of customer
needs.

Context-first
Capability
encompass the
management of
business contexts
Pre-defined
management
structures, product
structures or other
conceptual models.
Provides a base for
context-aware
variability
management.

© J.Stirna



Capability
Context
Platform
(CCP)

MP value push >

Capability Navigation
Application (CNA)

Capability model and

Measurable property
(MP) value push

External
data

Adjustment
information

Capability
Delivery
Application
(CDA)

providers

implementations Capability

Pattern
Repository

Capability
MP Design Tool
(CDT)
Measurable Property (MP) Internal
value push data
providers

< application data
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CLMS the case of industrial symbiosis

/ Measurable Property1

Owner 1
Locations of organizations in CLMS
the current ¥ oy Capability 1 e
e Context Bement 1 Context Set 1 Goal 1
( Measurable Property 2 Enabler of Web Create and support
Relative availability of transport Symbiosis —P o M)
‘measured by network information \ % Ay
List of available transport Context Range 1. KPS
means per location
0-100% Number per recorded
complaints from users
M ble Pr 3
ganmg OPEMY 3 |\ e asured by Context Bement 2 Capability 1.1 s
 Availabilty of transport option %
Number of org in the platform descriptions. [—————__ |Context Range 1. Delermlne_
/ relevance rating reqRbs
0-100%
Y e R T < 2y,
Measurable Property 4 measured by
Goal 1.3
Number of compliance
Number of org that have Context Range 1. 5
transport information Tequies proposed matches menitoring
Strong(>60%, <20km), per week — =
Local Context Hement 3 edium, Weak (<60%, >20km|
Local Measurable Property 5 ‘\.ocireq oyl
Matching strength
Distance KPI 3 KPI 4
measured by Context Set 2 Average rate of Number of matches Number of
Local Measurable Property 6 relevance per entered attributes used per
resources resource matching
Match Relevance Context Element Range 2.1
[Poor (0-20% ), Stable (20-50% ),Good
& 50-65% ).Very Good (65-100%)!
Measurable Property 7 P Context Bement 4 i v ( 1 __
l—1 Matching heatth Capability 1.2 )
Relative amount of successful Resource description and
matches classification
Measurable Property 8 Context Set 3
Checksum of relevant w
legislations, from webpages. ContextBaments W, —
e Legislation change
Measurable Property 9\‘_// likety, imminent, factual
measured by
. Capability 1.3
Google trends analysis of
\_legislative keywords __/ < Compliance with J
Context Bement 6 ontext Range 34 regulations
/Measurable Property 10 Legislation impact Compliant, non compliant
measured by
Number of complaints
regarding the matching from
customers
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CDD Environment for i-symbiosis

CNA

CLMS

Indicator
monitoring

CDA

{i-symbiosis
platform)

cCp Context information
(aggregated) % Adjustment Indicator
> ; ;
{calculation) display
Adjustment
;%aas . caas  Sign out information
[alternative2]
Capability 1 - TransportOptions - Indicators /
tment Matching
Info Indicators Measurable Properiies Coniext Set Event Log Constants Scheduled Adjustments )te r a |gO I’It h m
ita
ider
638 350 54

1000 0

Number of Sites #* %

Number of Sites with Transport info

700 0 100

% Availability of delivery methods .#* %
Vs

Manager

Capability 2 - Amount of succesful matches - Indicators

. 15

Amount of succesfyl maiches # X

User

Information on
Resources

Transport options
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Everis capability design for service promotion

uses
%* Measurable Property IDA 1

/Measurable Property 1)

Population

/.

uses

A

Context C ion 1

calculated by
I

Context Hement 1

-

measured by

‘ Adjustment Constant 1

E

< uses
Adjustment Constant IDA 1 }-!— Event Based Adjustment 1

/ n
uses
'is'e‘sJ Context Hement IDA 1 ’

Kunicipality population

)

(Measurable Property 2

| Area (squarekilometers)

/

/ Measurable Property 3

Y Service visits

\

[

=
"n
m
in

n

R

=
»

c
\»
5]
n

| Adjustment Constant 2

measured by

uses calculated by Context Hement 2
Measurable Property IDA 2 }1—{ Context Calculation 2 }17 Municipality area

calculated by

uses
Measurable Property IDA 3 Context Calculation 3

Adjustment Constant IDA 2

measured by

uses

uses

‘ Adjustment Constant 3

s 1

use!
Adjustment Constant IDA 3 I<—| Event Based Adjustment 2

=
v
o
w

‘ Adjustment Constant 4

1

{ 'EMensurable Property 4

\_ Service execution count

\

f

—
»
=3
n

KP1 9

MNumber ef services promoted

KPI 10

% of citizens consuming the
Services

reguires

Context Bement IDA 2 |

¢ uses

hy

Context Set 1
Service promotion
context set
Context Element,
Range 1
Between 0 and 1

Context Element
Range 2

Context Hement 3

Service visits

uses

Context Hement IDA 3

Adjustment Constant IDA 4 }1—4

uses

calculated by b

uses
Measurable Property IDA 4 }1*

Context Hement IDA 4

uses

Context Hement 4

Context Calculation 4 <

requires

Goal 10

To promote services
usage

SErvices

Goal 9

measured by

is required by

To be able to premote (¢

Between 0 and 1

Context Element
Range 3
Between 0 and 1

Context Element

Service usage

Capability 1

Supports
Goal 12

To increase the
number of services
used

Service promotion

reguires

Range 4
Between 0 and 1

KPI1 12

% of services in active use from all
services provided by municipality

Adjustment algorithm:

Request rank
calculation

l—‘—l

Get municipality size
and population data

Get service visits
and service
execution count

l

Calculate
municipality size and
population context

element values

Calculate service

execution count
context element
value

visits and service

Evaluate similarity
among > Calculate global rank
municipalities

Calculate local rank

Calculate rank

Promote services
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Existing use of the concept of capability

Framework | Some capability definitions... there are plenty more

The ability or capacity that the business possesses or exchanges to achieve certain
outcome.

OMG-BA

The ability of an organization to perform a particular type of work and may involve
OMG-VDML | people with particular skills, intellectual property, defined practices, operating
facilities, tools and equipment.

The ability expressed including a combination of organization, people, processes,

TOGAF
06 and technology to achieve it.

DODAF The ability to achieve a Desired Effect under specified standards and conditions
through combinations of means to perform a set of activities.
A high level of enterprise’s ability - classification of some ability, specified

MODAF o . :
regardless of whether the enterprise is currently able to achieve it.

NAF The ability of one or more resources to deliver a specified type of effect or a
specified course of action.
A category of requirements that fulfills a set of needs. It is aggregated in an

0. G. SOA . .
Architecture Building Block.

OMG SoaML A set of functions or resources that a service provided by one or more participants

might offer.

... we talked about some of these in the previous lecture. © J.Stirna



An example of
capability design in
1ODAF

«OperationalActivityAction»
:Analyse Aid Requirement i+| g ey

Analyse Aid Requirement

«NodeHasBehaviours

«OperationalActivityActions
‘Receive Order for Aid l+|
—

«OperationalActivityAction»

A

«Capabilitys
Heavy Armour

«Capabilitys

«Capabilitys «Capabilitys
Light Armour Recovery - Road Armour Recovery -

«Capabilitys
lLight Armour Recovery - Under Fire| Light Armour Recovery - Desert Light

+ recoveryTime: 4 hours + recoveryTime: 1 hour + recoveryTime: 8 hours + recoveryTime: 2 hours

o «CapabilityForNodes .
«CapabilityForodes " «CapabilityForNodes |

«CapabilityRealisationy

Issue Recovery Order l'h 13508 R ry Order

«CapabilityReslisations i

lisstions

:Perform Recovery ()

«OperationalActivityAction» \ «NodeHasBehaviours
‘Receive Tasking Order l‘h Receive Tasking Order
——

. «NodeHssBehaviours
N S \ «OperationalActivity» ’
«OperationalActivityAction» i

sv4

¢ sv1

 «RescurceStructurelicdels
/FRED Resource Interactions

«Function»
Transmit

«CapsbilityConfigurations
FRED Armour Recovery Configuration «OrganisstionTypes
Light Aid
. Pm::euemon» L «PhysicalAssets «Post
Operation | Tasking Order J\ FRED Platform LAD
§ 3 <Roles
ﬁlon_P_fovlslonn Y e E : G

¢Rmureellnteuaicm

«Function» «Resourceinteractions

Display Message
Al <PokTypes PostTypes
5 A :FRED Driver :FRED Crane Operator
e
«Function» 5 Drver =
T

Receive Tasking
Order

«FunctionProvisions : «Resourcelnteractions
! «Resourceinteractions

«FunctionProvisions

«System:
:FRED Control System

«FunctionProvisions

«FunctionProvisions
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Example of capability taxonomy

according to NAF

MSAR Properties
Sea State 8
Area Coverage 800m

Find Time <5 o ittt Maritime SAR

Maritirme SAR:

:
Coverage 500 MSAR Properties

Weather Conditions Storm Force 9

SAR

Land SAR

v v v v v v
Assistance Recovery Search Command & ¢ munications Monitoring
. Control {C2) ” -
Capability Capability Capability Capability
Recovery Land  Recovery Water Recovery Coastal Inform Distress
Capabilit Capabilit Capabilit iMonifaring
p y p o pability Signal
v v v v
Recovery Recovery SAR C2 Military C2
Source: Inland Water Maritime
https://www.nato.int/cps/en/natohg/topics 157575.htm © J.Stirna
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Outlook — potential applications

Cyber-resilience — resilient capabilities need to
dynamically adjust to adverse cyber-events

Digital transformations of companies — creating new
business from traditional and IT capabilities

Big data management — support for enterprise-wide
data management, analysis of large business contexts

Continuous and congruent business and IT
development.

Continuous Collaborative &  Continuous Continuous Continiuous Continiuous

Business Design . Deployment Monitoring Adjustments Feedback
Planning




Additional Reading

http://caas-project.eu lots of papers here

Sandkuhl & Stirna (eds.) Capability Management in burtSondiuhl- o S
Digital Enterprises, Springer (2018) Capability
https://link.springer.com/book/10.1007/978-3-319-90424-5 | M ana g ement
This book descibes the state of the art in capability in Digital
management we well as presents the CDD Enterprises
approach in detail. Contains presentations of
real life cases.

An early paper on capabilities. Not really related to CDD but
“ideologically significant”. Teece, Pisano, & Shuen (1997). 'bynamic capabilities

and Strateqic Management". Strateqgic Management Journal. 18 (7): 509—-533.
http://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0266(199708)18:7%3C509::AID-SMJ882%3E 3.0.CO:2-Z/epdf
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