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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This part of ISO 11354 is based on ISO 11354-1, which describes the background and motivation
for ISO 11354, and provides a framework for enterprise interoperability (FEI) for describing and
representing concerns, barriers and approaches to enabling enterprise interoperability. It identifies
four levels of concern (business, process, services, data) and three kinds of barriers (conceptual,
technological, organizational) that are significant for enterprise interoperability, and specifies three
approaches (integrated, unified, federated) to address these concerns and overcome these barriers.

This part of ISO 11354 is also based on work carried out in European projects such as ATHENA[9],[10]
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barriersand concernsidentified inISO 11354-1 are used to characterize five levels pfinter|
urity. For each combination of barriers and concerns, for all levels of interopeérabilit)
hanisms are specified to enable an enterprise to assess its interoperability’capabilit
uate these against characterizations of maturity level. Two methods are then specified
pssment:

by concern and barrier, or
by maturity level.

illustrative method is provided to show how concern and\barrier assessments can bq
a graphical representation, so providing an overall indication of existing enterprise cg
roperate with others (“as is”). Additionally this analysis and representation can iden
hbilities that are needed to achieve desired higher levels of interoperability are insuf
sequently investment or reengineering is requiredi(“to be”).
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INTERNATIONAL STANDARD ISO 11354-2:2015(E)

Advanced automation technologies and their
applications — Requirements for establishing
manufacturing enterprise process interoperability —

Part 2:

Maturity model for assessing enterprise interoperabjlity

1 [Scope

Thip part of ISO 11354 specifies:
— |levels to represent the capability of an enterprise to interoperate with other enterpriseg;
— |measures for assessing the capability of a specific enterprise to interoperate with other enterprises;
— |methods for combining these measures into two kinds of overall assessment:
— maturity level by concern and barrier, and

— assessment relative to four designated maturitylevels;

— |a method for representing concern and barriérroverall assessments in a graphical fofm and for
identifying where capabilities are required teiachieve desired higher levels of interoperability.

2 |Normative references

The following documents, in whole or'in part, are normatively referenced in this documgnt and are
indispensable for its application.-For dated references, only the edition cited applies. For undated
refgrences, the latest edition ofithe referenced document (including any amendments) appligs.

ISO[11354-1:2011,Advanced.aiitomation technologies and their applications — Requirements for ¢stablishing
manufacturing enterprise process interoperability — Part 1: Framework for enterprise interopérability

3 |Terms and definitions

For|the purposes of this document, the following terms and definitions apply.

31
entprprise
one OT IMOTE OTganiZations STaring a defimite MisSion, goalts, and Objectives to offer amroutput such as a
product or service

Note 1 to entry: This term includes related concepts such as extended enterprise or virtual enterprise.
[SOURCE: ISO 15704:2000, 3.6]

3.2
enterprise interoperability
ability of enterprises and entities within those enterprises to communicate and interact effectively

Note 1 to entry: Interoperability is considered as significant if the interactions can take place in at least one of the
four areas of interoperability concerns: data, service, process and business.

[SOURCE: 1SO 11354-1:2011, 2.1]

© IS0 2015 - All rights reserved 1
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3.3
enterprise interoperation
interactions between enterprise entities

3.4

maturity level

decimal in the range of 0 to 4 providing a numeric representation of the highest level of enterprise
interoperability maturity achieved for a particular combination of interoperability concern and
interoperability barrier

Note 1 to entry: A maturity level represents the degree of ability of the set of enterprise ICT-related capabilities
that deternfine the ability of the enterprise to interoperate with other enterprises. Other enterprises may be
suppliers, cfistomers, partners, subsidiaries or others.

Note 2 to entry: The five maturity level integer values of 0, 1, 2, 3 and 4 are designated to have-the/folloying
meanings: (J - unprepared, 1 - defined, 2 - aligned, 3 - organized, 4 - adaptive, possibly with intermediate vallues
representing partial and intermediate states between these levels. These five level values aréAfurther specified
in7.2.

3.5
interoperability approach
manner in which interoperability problems are solved and barriers are ovércome

Note 1 to enftry: ISO 11354-1 defines three interoperability approaches: integrated, unified and federated.
[SOURCE: IISO 11354-1:2011, 2.4]

3.6
interoperability barrier
incompatibility between entities within the enterprise that obstructs the exchange of information and
other items, the utilization of services or the commondfiderstanding of exchanged items

Note 1 to enftry: ISO 11354-1 defines three categories of-barriers: conceptual, technological and organizationfal.
[SOURCE: IISO 11354-1:2011, 2.2]

3.7
interoperability concern
aspect of interaction or interoperation that is of interest to an enterprise stakeholder

Note 1 to enftry: ISO 11354-1 defines‘four areas of interoperability concerns: data, service, process and businless.
[SOURCE: IISO 11354-1:2011;2.3]

3.8

interoperability practice measure
assessmenf, evalilated relative to each of the five specific maturity level values 0 to 4, for each of{the
four kinds flnteroperablhty concern (business, process, service and data) of an enterprlse s practfices
and hencelca k
technological, organizational), expressed in terms of the most appropriate 1nteroperab111ty level

3.9
interoperability practice classification
enterprise practice classification corresponding to each combination of concern, barrier and level

3.10

maturity model

representation of degree of the ability of the set of enterprise ICT-related capabilities to interoperate
with other enterprises

Note 1 to entry: The model will cover only those parts (entities) of the enterprise, which are to be involved in the
information exchange.

2 © IS0 2015 - All rights reserved
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4 Abbreviated terms

ATHENA Advanced Technologies for Heterogeneous Enterprise Networks and their Applications
FEI Framework for Enterprise Interoperability

ICT Information and Communication Technology

INTEROP Interoperability Research for Networked Enterprises Applications and Software

SME Small or Medium size Enterprise

5 |Conformity with this part of ISO 11354

In drder to claim conformity with this part of ISO 11354, any particular interoperability solution shall

addfress the normative requirements of Clauses 7, 8 and 9.

6

6.1

The
wit
oth
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itse
intd
Sys
typ
con

NO1
kind
entg
nee

NOT

Basic concepts of enterprise interoperability

Enterprise interoperability

concept of enterprise interoperability refers to the ability;ofenterprises (or part of them)

to interact

h other enterprises (or other parts of the same enterprise) through the exchange of infor
br items such as material objects, energy, etc. Interoperability is seen as a necessary supp
iness collaboration to happen, but interoperability is,only a means and not the business c
[f. It should also be noted that the concept of enterprise interoperability generally app
r- and intra-enterprise activities and includes extended enterprise, virtual enterpris
ems of one enterprise, be they distributed;ti€tworked or located in a single site, and wh4
b (discrete or continuous production), nature (for example manufacturing or service) or {
panies or SMEs).

E1l
s of enterprise interoperability. It7is not appropriate to say that enterprise A is interopera
rprise B is not. One needs to sayshow much interoperability (what extent? which functionality?]
led within the appropriate business context and the tasks on hand.

E2 Enterprise interoperability is not aiming at providing interchange ability for the enterpris

a whole, but at providing-the necessary means only for those parts directly involved in the interactio

Ah
Eac
It is
of t
mal

gh level of interoperability cannot be achieved for free. It is generally costly and time
h enterpriseshall define its needed interoperability requirements and the maturity lev
not recommended that all enterprises seek to reach the highest interoperability level
heir needs. An enterprise will need to carry out an assessment of the benefits, costs and
xing such a move, and the particular need to consider environmental aspects in that ass

refe

mation and
rt to allow

o]:laboration
ies to both

b and sub-
tever their
cale (large

Enterprise interoperability is not an all or nothing situation. There are different extents and different

ble but that
exists or is

e system as
n.

onsuming.
b] to reach.
regardless
impacts of
bssment by

rence to the CEN environmental checklist and similar documents.

6.2

Framework for enterprise interoperability

[SO 11354-1 defines a three-dimensional framework (illustrated in Figure 1) that allows one to identify
and relate causes and effects of interoperability problems, and to identify relevant approaches and
potential solutions for those problems.
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Figure 1 — Framework for enterprise interoperability

7 The maturity model for ‘enterprise interoperability (MMEI)

7.1 Scope of model

The MMEI tovers the two-main dimensions of the Framework for Enterprise Interoperability (four kinds
of interoperability conicérn and three kinds of interoperability barrier). It also considers relations tothe
dimension|of the interoperability approach (integrated, unified or federated).

7.2 Overview of the levels of interoperability maturity

Enterprise interoperability maturity can be evaluated in two situations:

a) a priori, where the evaluation relates to the interoperability potentiality (i.e. with a possible future
other enterprise whose identity is not known at the moment of evaluation), or

b) a posteriori, where interoperation between known other enterprises is needed and the assessment
is concerned with the existing interoperability situation (i.e. considering the incompatibilities
between two known systems).

The five specific levels of enterprise interoperability maturity shall be defined as shown in the Table 1
and further detailed in Clause 8. Each level identifies a certain degree of capability required to establish
or improve interoperability.

4 © IS0 2015 - All rights reserved
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Enterprise interoperability maturity can be represented in two different ways:

— relative to each combination of concern and barrier, or

— relative to each of the five specific maturity level values of 0 to 4.

Table 1 — Enterprise interoperability maturity levels

Maturity level

Capability for interoperation

Level 0 - Unprepared

The enterprise has no capability for or intention to enable interoperation

LeveH—Pefined The-enterprise-tseapable-ofproperty-modetingand-deseribingitssystemstoprepare for
limited interoperation
Levpl 2 - Aligned The enterprise is capable of making necessary changes to align its operatipn t¢ common

formats or standards

Levpl 3 - Organized

The enterprise is capable of using meta modelling to achieve the mappings negq
operate with other compatible enterprises

ded to inter-

Levgl 4 - Adaptive The enterprise is capable of negotiating with and dynamically accommodating any other
enterprise
Levels 0 and 1 correspond to the situation where there are no or,only ad hoc interoperatfions. From

levgls 2 to 4, levels of maturity are defined corresponding to the interoperability approach dimension of

the[FEI (integrated, unified and federated).

Tabje 2 shows the mapping between maturity levels and interéperation environments created according

to the different approaches identified in the framework:

Table 2 — Maturity levels vs.'interoperation environments

Maturity level Interoperation environniénts

Levpl 0 - Unprepared Isolated: The interoperation environment can exchange information only through manual
mechanisms (docuntent, fax, etc.)

Levgl 1 - Defined Connected: Inithe'interoperation environment information can be exchanged onply though
simple electronic exchange such as messaging

Levpl 2 - Aligned Integrated: The interoperation environment has a commonly agreed format (or|standard)
to which'all other enterprises can build their systems or components thereof

Levgl 3 - Organized Unified: The interoperation environment uses meta-models, so allowing heterogeneous
systems to be mapped one to another

Levgl 4 - Adaptive Federated: The interoperation environment has no pre-defined format or meta{models,
instead interoperation can adjust and accommodate dynamically using informaltion which
has been defined a priori (e.g. available capability and capacity, entity profiles)

Each level of maturity also corresponds to a degree of interoperability ranging from no interpperability

to flill intéroperability as shown in Table 3.

Table 3 — Maturity levels and degree of interoperability

Maturity level Interoperability degree

Level 0 - Unprepared Interoperability is non-existent or required manual intervention

Level 1 - Defined Interoperability is limited with only some ad hoc interoperations

Level 2 - Aligned Interoperability is restricted to peer-to-peer relations that use a common format or

standard

Level 3 - Organized

geneous other enterprises

Interoperability is extended, allowing many-to-many relations with multiple hetero-

Level 4 - Adaptive

enterprises

Interoperability is generally achieved, allowing full interoperability with many other

© ISO 2015 - All rights reserved
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Table 4 gives one high level view of the MMEI characterizing the different kinds of interoperability

barriers.

Table 4 — Characterizing the kinds of interoperability barriers

Conceptual

Technological

Organizational

Different concepts for entity representa-
tion (incompatibilities in graphics,
syntactics, semantics and semiotics)

devices)

Discontinuities in the entity exchange
path (incompatible interfaces, exchange
protocols, services, and data storage

Inability of management to accommo-
date changes sufficiently in a timely
fashion

Table 5 giy

es another view of the MMEI showing the kind of capability characterizing each matufrity
level for ealch kind of interoperability barrier. Characterizations are further detailed in Clause.8.

Talble 5 — Characterizing MMEI levels by enterprise capabilities for interoperation

—Maturify barriers|Conceptual Technological Organizational

Maturity leyels |

Level 0 - Unprepared Unidentified entities Inaccessible platforms |Undefing¢dauthorities/ responsilil-

and applications ities

Level 1 - Deflined Described and modelled Connectable platforms |Spetified authorities and responsi-
entities and applications bilities

Level 2 - Aligned Accepted enterprise con-  |Arranged infrastruc; Coordinated organization (aligndd
cepts (commonly repre- ture (pre-configured organization structures enabling
sented and understood or |resources which enable |coherent management of interopgr-
understandable by other information exc¢hange) |ation)
enterprises)

Level 3 - Organized Established relations (meta | Harmonized infrastruc- |Harmonized organizations (met3
modelling for mapping ture (ineta modelling modelling for mapping between
between relevant enter- for thapping between organizational structures)
prises’ concepts) components - an open

architecture)

Level 4 - Adaptive Accommodated concept§ Dynamically reconfigur- | Agile and proactive management]
(preconceived or mytually |able infrastructure (the |(capable of fast organizational
agreed adoption of enabling | communication paths reconfiguration to accommodate
concepts) are adjusted automati- |changes)

cally)
In the follpwing clauses, each @aturity level is defined by a table based on the FEI dimensions of
interoperapility concern and“mnteroperability barrier. Each cell lists capabilities that are necesdary
to reach a|particular intefeperability maturity level. The transition from one level to a higher [one
correspondls generally to'aremoval of interoperability barriers and satisfaction of requirements.

NOTE A lower interoperability maturity for a company does not mean a systematic dysfunction at all 1gvels

and for all fhinctions-of the company. The maturity is only evaluated from the interoperability point of view|and

cannot be a

bplied\for other purpose.

8 Specification of the five maturity levels

8.1 Maturity level 0 — Unprepared

Thelowestlevel ofinteroperability maturity shall be characterized by the proprietary and heterogeneous
nature of systems. None of the system resources is intended to be shared with other systems. Systems
modelling and description are not complete or even non-existent. The organizational structure and
responsibilities are not explicitly specified. There is in general no collaboration and, in particular, no
interoperation with other enterprises. Communication with others remains mainly through manual
exchange. Systems run stand-alone and are not prepared for interoperation.

The level 0 of interoperability maturity is characterized in Table 6.

© ISO 2015 - All rights reserved
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Table 6 — Description of the interoperability maturity level 0

Conceptual Technological Organizational
Level O - Unpre- Business Heterogeneous visions, Islands of automation.
pared strategies, and policies, not |lacking enterprise wide
described or modelled ICT infrastructures or
platforms
Process Heterogeneous processes, |Manual processes with- |Responsibilities and author-
not properly described out ICT support ities not explicitly defined,
or not identifiable by other
enterprises
Service Heterogeneous services, Stand-alone services and
not described or modelled |applications
Data Heterogeneous data, not Data storage devices not
described or modelled interconnected, only
manual data exchange

8.2 Maturity level 1 — Defined

Thip level of interoperability maturity shall be characterized byCthe limited extent ¢f possible
intdroperations and ability to interconnect. Although the actual or envisaged systems are still entirely
distinct, some ad hoc interoperations can take place but the interoperability remains very limited.
Sonpe basic ICT devices are connectable. Simple electronic datarexchange becomes possible.|In general,
systems and organizations are defined and possibly modelléd. Modelling tools may be in plage and used
at design time when specifying systems, but these tools are-technology dependent and can ifun only on
spefific platforms. Responsibilities and authorities to define, model, update and maintain dafa, services
and| processes are also explicitly defined and formallyzdocumented.

The description of this level is characterized in Zable 7.

Table 7 — Descriptien’of interoperability maturity level 1

Conceptual Technological Organizational

Levgl 1 - Defined |Business Describéd and docu- Installed and in-use basic ICT
mentéd business strate- |infrastructure and platforms
gies and policies

Process Defined and documented | Limited ICT support for pro- Defined and pstablished
processes cesses, enabling ad hoc process |organizationfal struc-
information exchange tures
Service Defined and documented | Connectable services and Identified refponsibili-
services applications, providing ad hoc ties and authorities
information exchange
Data Defined and documented | Connectable data storage
data models devices, enabling simple elec-

tronic exchange

8.3 Maturity level 2 — Aligned

This level of interoperability maturity corresponds to the integrated environment approach defined in
the Framework for Enterprise Interoperability

It is characterized by the use of common formats that are either accepted by or imposed on another
enterprise. Relevant standards shall also be used as much as possible. Some flexibility is evident
in an organizational structure. ICT infrastructure and platforms are connected or connectable.
Interoperability training has been performed for key personnel. Some guidelines / procedures exist
to describe how interoperability can occur and how to adjust the system if needed. Reaching this level
of interoperability maturity allows an enterprise to have a stable environment in which long term and
stable partnerships can be established with its known suppliers, sub-contractors and customers.

© IS0 2015 - All rights reserved 7
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Generally speaking the effort in time and cost to make changes in systems is large and in general not
easily reversible. The degree of interoperability achieved by aligning to a common format or standard
is limited in the sense that it is confined to specific other enterprises or situations such as company
mergers or fusion. However, it should also be noted that environment integration may be limited to
those parts only that are to be involved in the information exchange.

The description of level 2 is characterized in Table 8.

Table 8 — Description of interoperability maturity level 2

Conceptual Technological Organizational
Level 2 - Aligned |Business Common business concept |Alignable or configur- |Aligned organizational

representations, acceptable |able ICT infrastructures |structures; personnel
to other enterprises trained for interoperabillity

Process Established process models, | Alignable process tools |Established protedures
using common formats and |and platforms for intergperability of prjo-
standards cesses

Service Service models using com- |Alignable or configur- Established procedures for
mon or alignable formats able service architecture |§egvices interoperability
and standards and interfaces

Data Data models using common |Connectable databases, |Established rules and m¢th-
or alignable formats and based on standard ods for data managemenijt
standards protocols

8.4 Matyrity level 3 — Organized

This level ¢f interoperability maturity corresponds to the ufiified environment approach defined in[the
Framework for Enterprise Interoperability. It characterizes an organization of the enterprise that is
capable of dealing with interoperability challenges. Thisdevel enables interoperation with heterogengous
systems amd multiple heterogeneous other enterprises, and often in a networked context. Although

enterprises’
meta-modé

systems remain heterogeneous, meta-modelling can be performed and mapping uging
Is can be generally applied.

The entergrise organization has achieved a-Certain degree of flexibility and is organized to deal With
interoperapility simultaneously with several heterogeneous partners. Services and applications cap be

shared wit]
managem

different partners. It is @lso possible to define different rules and methods regarding data
egnt according to different yequirements from partners, such as for example, security or public

vs. private|[data. Level 3 interoperability maturity allows an enterprise to work simultaneously with

The description of the level 3 is characterized in Table 9.

Cl clOpPCIdD )% U U

ed meta data models is required. Level 3 also requires that people are been traine

rtners in an unstable partnership environment (partners can change) without the necesfsity

d in
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Table 9 — Description of interoperability maturity level 3

Conceptual Technological Organizational
Level 3 - Organized Business Business models Open ICT infrastructure Flexible organization

enabling multi-partner- |enabling relations between |structure enabling
ship and collaborative |enterprise infrastructure relations between
enterprises and platforms organizations

Process Process models Platforms and tools for Established cross-enter-
enabling mappings collaborative execution of prise collaborative man-
between collaborative |processes agement of processes
processes

Service Service models enabling | Service orchestration or Established|collabora-
mappings between col- |choreography enabling col- |tive serwice§ and appli-
laborative services laboration between shared |catioh manggement

applications

Data Data models enabling  |Remote access to databases {|Pefsonalizefl data man-
mappings between col- |for applications agement for|different
laborative databases partners

8.5

Thi
Intd

Maturity level 4 — Adaptive

5 level corresponds to the federated environment approach defified in the Framework for|Enterprise
roperability. It is the highest level of interoperability matarity and shall be character

zed by the

abiliity of companies to dynamically adjust and accommodateytheir cooperation as needed (ilmpromptu).

Att
At ]

his level, there is usually a shared domain ontology:.

evel 4, companies are able to interoperate with gnulti-lingual and multi-cultural het¢rogeneous

enterprises. At this level all information and interoperability itself becomes a subject of fontinuous
impgrovement (evolutionary and adaptable). Thislevel is rarely reached by current systems.
The description of this level is characterized in Table 10.
Table 10 — Description of interoperability maturity level 4
Conceéptual Technological Organizationall
Levpl 4 - Adaptive |Business Continuous evaluation |Adaptable and reconfigur- Agile organizatjonal struc-
and alignment of co-op-|able ICT infrastructures and |[ture enabling pfoactive
erative business platforms management dyring co-op-
concepts eration
Proeess Dynamic re-engineer- |Dynamic and adaptive process|Dynamic and agile coopera-
ing of co-operative tools tive process management
processes
Service On-demand and Dynamically composable Dynamic and agile coopera-
adaptive modelling of |services for networked appli- |tive service maphagement
co-operative services |cations
Data Adaptive and co-opera- |Direct database exchange Dynamic and agile data
tive data models capability and full data con- |management ryles and

version tools

methods

9 Concern-based assessment of maturity levels

9.1 Approach

Assessing maturity from a specific concern viewpoint ensures that the text in each kind of barrier
column (conceptual, technological, organizational) contains terms appropriate to that concern. This
makes it easier to compare capabilities and working practices and so helps in coming to a conclusion on
the most appropriate degree of interoperability for each maturity level. Conclusions may also be that
characteristics for a particular maturity level are only partly met. Identification of missing criteria may
indicate needs for further improvements.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=168b7fb7b7bb8ee38b78406f0d874659

ISO 11354-2:2015(E)

The assessment is only concerned with those enterprise entities, which are to be involved in the
information exchange. This implies that the business concern is relevant only in the case of very close
collaboration (for example, a company merger).

9.2 Maturity assessment guidelines

The assessment is an activity that can be performed either as part of an improvement initiative or as
part of a maturity determination approach. The first step when conducting an assessment process is
to define the purpose of the assessment, its scope, what constraints should be applied to it and any
additional information that needs to be gathered. Assessors should collect information through a

series of interviews-Thecomtentof theassessmentimterview depends o the assessnrent scope-and

enterprlse

In Table 11

guide the a
away as to,
barrier.

In the case
no signific
Table 11.
intended.

For each cqg
halflevel s

These ques

needs.

that an enterprise has no capability for or intention to enable intéroperation, level 0
hince (no assessment is to be carried out) and Table 6 information‘is)therefore omitted ffom
$imilarly, the business concern column can be disregarded unless close collaboratioh

Table 11 — Maturity assessment questions

the

the characteristics from previous tables are restated but laid out in a different formdt to
ssessment. It contains the same information as in Tables 7, 8, 9 and 10, but presents it in quch
allow comparisons to be made easily between the levels for each combinatign'of concern

and

has

is

11 a level score in the range 1 to 4 is to be assigned based%h Which level is most approprigte -
cores can be used for situations where the capability is;somewhat but not completely pre
and therefore lies between two adjacent levels (so the only possible scores are 1, 1.5, 2. 2.5, 3, 3.5, 4).

bent

tions will also help to identify the different typeswof barriers expected in the areas of concprn.

(

onceptual

Technelogical

Organizational

Business |\

[«

1
1

€

€

4
:
¢

Vhich level best describes how
isions, strategies and policies are
escribed?

Described and documented bsix
ess strategies and policies

Common business concéptrep-
esentations, acceptable’to other
nterprises

3 Business modg¢ls.enabling mul-
tfi-partnership and collaborative

nterprises

Continuous evaluation and
lignment of co-operative business

oncepts

Which Tevel best describes how well
thedCT infrastructure is intercon-
nected?

1 Installed and in-use basic ICT
infrastructure and platform

2 Alignable or configurable ICT
infrastructures

3 Open ICT infrastructure enabling
relations between enterprise infra-
structure and platforms

4 Adaptable and reconfigurable ICT
infrastructures and platforms

Which level best describes the
degree to which business respof
sibilities and authorizations are
defined explicitly?

1 Defined and established organfiza-
tional structures; identified respon-
sibilities and authorities

2 Aligned organizational struc-
tures; personnel trained for intejr
operability

3 Flexible organization structurp
enabling relations between orgdn-
izations

4 Agile organizational structure

enapling proactive management
during co-operation

10
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Table 11 (continued)
Conceptual Technological Organizational
Process |Which level best describes how Which level best describes com- Which level best describes the
enterprise processes are described |patibility of the process support degree to which process respon-
and documented? systems? sibilities and authorizations are
. . defined explicitly?
1 Defined and documented pro- 1 Limited ICT support for processes, ! Xplcitly
cesses enabling ad hoc process informa- 1 Defined and established organiza-
2 Established process models, using tion exchange t%opgl.structures; id(lerlltified respon-
. sibilities and authorities
common formats and standards 2 Alignable process tools and plat-
asn . - forms 2 Established procedures for inter-
o FTOCESS HIOULTS ClIdUIITE o erabilit Of rocesses
mappings between collaborative 3 Platforms and tools for collabora- |°P yorp
processes tive execution of processes 3 Established cross-entprprise
. . . . . collaborative managemgnt of pro-
4 Dynamic re-engineering of co-op- |4 Dynamic and adaptive process cesses s p
erative processes tools
4 Dynami¢and agile copperative
proce§s-\management
Seryice Which level best describes how Which level best describes how con- | Which level best describes the
enterprise services are defined, nectable enterprise services are? degree to which servicq respon-
described and documented? . . sibilities and authorizagions are
1 Connectable services and applica- - o9
. . . 1 : . defined explicitly?
1 Defined and documented services |tions, providing ad hoc information
2 Servi dels usi exchange 1 Defined and established organiza-
i ervll)cle ;no € ts usn&g (tzon:jmo(il or 2 Alignabl fi 4l . tional structures; ident|fied respon-
alignable formats and standards ignable or configurablgservice | i iiiioc and authoritiel
3 Servi del bli ) architecture and interfdces
b terv1ce models enabling mappings 3 Servi hestrab h 2 Established procedurgs for ser-
etween . ervice orchestration or chore- vices interoperability
collaborative services ography enabling collaboration
4 0n-d d and adapti del between shared-applications 3 Established collaborative services
r Yh-cdemand anc acaptive model- . . and application managgment
ling of co-operative services 4 Dynamieally composable services
for networked applications 4 Dynamic and agile copperative
service management
Dath Which level best describes how Wiiich level best describes how con- | Which level best describes the
enterprise data are described and ~'{rectable enterprise databases are? |degree to which data responsibili-
documented? . ties and authorizationsjare defined
1 Connectable data storage devices, explicitly?
1 Defined and documented data enabling simple electronic exchange '
models 2c table datab based 1 Defined and established organiza-
2 Dat del . t or(;neg a :3 ala ases,based on |yional structures; ident|fied respon-
Data models using eommon or standard protocols sibilities and authoritiek
alignable formats and-standards 3R ¢ to datab f
. . cmote access to databases for 2 Established rules and|methods for
3 Data models€nabling mappings | applications
. data management
between collaborative databases 4 Direct datab h bil
4 Adapti d tive dat it 1re§f ﬁ; tase exchange tcapla ""13 personalized data ma hagement
aptive and co-operative data ity and full data conversion tools for different partners
models
4 Dynamic and agile dafa manage-
ment rules and method§
The scores shall be presented in a summary table in the format shown in Table 12.

Table 12 — Pro forma for enterprise interoperability summary

Conceptual Technological Organizational Concern average
(average of row)
Businesslevels | = -——————— | @ e e |
Processlevels | = -———r-——1- | | |
Servicelevels | = -——————— | | e |
Datalevels | = ———————— | | e | e
Summary enterprise score -—-->| = ————————-

(minimum of column

above)
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The rationale for setting the summary enterprise score as the minimum of the leverage levels is that the
enterprise shall reach at least a certain level for each of the interoperability concerns for a summary
score to be meaningful.

9.3 Illustrative data

Tables 13 to 16 present illustrative assessments and summaries for two fictitious enterprises, Red and
Blue respectively. The results are represented graphically in Figures 2 and 3.

Table 13 — Maturity assessment - Example Blue enterprise

Conceptual Technological Organizational

Business The available business models The ICT infrastructure is Organization structures.are
allow relevant mappings between |capable of interoperation defined and can be-alighed
enterprises - visions, strategies
and policies are described using (Level 2) (Level 2)
modelling standard ABC
(Level 3)

Process Process models allow to map Many process interfaces are |Orgahization structure and
between processes of different compatible with available résponsibilities/authorization
enterprises - models describe standards but some are not Jare identified
functional operations, using mod-
elling standard ABC (Level 2.5) (Level 1)

(Level 3)

Service ICT communication service Enterprise ICT §éxvices are |Organization structures are
descriptions enable mapping capable of collaborative defined and can be aligned
between the services of enter- orchestratién

L - : (Level 2)
prises involved in information Level 3
exchange (Level 3
(Level 3)

Data Enterprise data are documented, , [Enterprise databases can Organization structure and
and described using common be accessed by relevant responsibilities/authorization
format applications are identified and some are

ligned
(Level 2) (Level 3) alighe
(Level 1.5)

Table 14 — Maturity assessment - Example Blue enterprise summary

Conceptual Technological Organizational Concern average
(average of row to neafest
half-integer)
Business levgls 3 2 2 2.5
Process levels 3 2.5 1 2
Service levels 3 3 2 3
Data levels 2 3 1.5 2
Summary enterprise score ———-> 2
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Table 15 — Maturity assessment - Example Red enterprise data

Conceptual Technological Organizational
Business Business models allow The ICT infrastructure is Organization structures are
relevant mappings between |capable of interoperation defined and can be aligned
enterprises - visions,
strategies and policies are (Level 2) (Level 2)
described to modelling
standard ABC
(Level 3)
Process Process models use two dif- |Process execution tools are | Organization structures are
ferent standards platform dependent and some | defined and can He aligned
can be executed in co-oper-
(Level 2) ation (Level 2)
(Level 2)
Seryice ICT internet service models |Service execution tools are Relations between organiza-
use common standards platform dependent tiors can be defijed
(Level 2) (Level 2) (Level 3)
Dath Enterprise data are docu- Data storage devices and Relations between organiza-
mented and described using |databases are connectable tions can be defijed
common formats and most applications are Level 3
Level 2 able to access relevant data- (Level 3)
(Level 2) bases
(Level 2.5Y

Table 16 — Maturity assessment - Example Red enterprise summary

Conceptual Technolegical Organizational Concern avelfage
(average of rqw to nearest
half-integer)
Busjness levels 3 2 2 2.b
Profess levels 2 2 2 2
Seryice levels 2 2 3 2.b
Datj levels 2 2.5 3 2.p
Summary enterprise score -——-> 2

9.4 Graphical representation of maturity level by concern and barrier

The interoperability summary assessment results of an enterprise as presented in Tables| 14 and 16
can|be represented in various ways. Figure 2 shows a representation as a Kiviat graph (raddr plot) that
allows one towepresent the five maturity levels in relation to the four concerns and three b:lr

that are identified in the F

EL

rier types

pperability

capabllltles (blue and red lmes) Dependmg on the enterprise goal to reach a particular capability level
being 1, 2, 3 or 4, the areas where the capabilities are already sufficient can be recognized, and areas
where capabilities need some degree of improvement can be identified.
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