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Preface
OMG

Founded in 1989, th@bject Mangement Group, Inc. (OMG) is an open membershipfaeprofit computer industry

standards consortium that produces and maintains computer industry specifications for interoperable, portable, and reusable
enterprise applications in distributed, heterogesemvironments. Membership includes Information Technology vendors,

end users, government agencies, and academia.

OMG member companies write, adopt, and maintain its spe:t
specifications implement the Mold@riven Architecture® (MDA®), maximizing ROI through a ftllfecycle approach to

enterprise integration that covers multiple operating systems, programming languages, middleware and networking
infrastructures, and sof t waspeeificatienyiecludepUne@ (Unifiediviedeling n me nt s .
LanguageE): CORBAE (Common Object Request Broker Archite
industryspecific standards for dozens of vertical markets.

More information on the OMG is availableldtp://www.omg.org/

OMG Specifications

As noted OMG specifications address middleware, modeling and vertical domain frameworks. All OMG Specifications are
available from the OMG website at:

http://www.omg.org/spec

Specifications are organized by the following categories:
Business Modeling Specifications

Middleware Specifications
ACORBA/IIOP
AData Distribution Services
ASpecialized CORBA

IDL/Language Mapping Specifications

Modeling and Metadata Sp ecifications
AUML, MOF, CWM, XMI
AUML Profile

Modernization Specifications

Platform Independent Model (PIM), Platform Specific Model (PSM), Interface Specifications
ACORBAServices
ACORBAFacilities
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OMG Domain Specifications
CORBA Embedded Intelligence Specific ations

CORBA Security Specifications

Al'l of OMG6s formal specifications may be downl oaded
specifications are available from individual suppliers.) Copies of specifications, available in Post®tBDF format,

may be obtained from the Specifications Catalog cited above or by contacting the Object Management Group, Inc. at:

OMG Headquarters
109 Highland Avenue
Needham, MA 02494
USA

Tel: +1-781-444-0404
Fax: +1781-444-0320
Email: pubs@omg.org

Certain OMG specifications are also available as ISO standards. Please fcthpgitww.iso.org

Typographical Conventions

The type styles shown below are used in this document to distinguish programming statements from ordinary English.

However, theseonventions are not used in tables or section headings where no distinction is necessary.
Times/Times New Romanl0 pt.: Standard body text

Helvetica/Arial - 10 pt. Bold: OMG Interface Definition Language (OMG IDL) and $yx
elements.

Courier/Courier New - 10 pt. Bold: Programming language elements.

Courier - 12 pt .: Name of modeling element (class or association)
Arial T 12pt.: syntax element.

Arial 7 10 pt.: Examples and non-normative remarks

Helvetica/Arial - 10 pt: Exceptions

NOTE: Terms that appear in italics are defined in the glossary. Italic text also represents the name of a document,
specification, or other publication.
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1 Scope

The primary goal oDMN is to provide a&ommonnotation that is readily understanéaby all
business users, from the business anahestgling to creataitial decision requirements atftenmore
detailed decision model# the technical developers responsibleaisiomating the decisions in
processes, and finally, to the businessptewho will manage and monitor thodecisionsDMN
creates a standardized bridge for the gap between the budtessendesign andlecision
implementationDMN notation is designed to be useable alongside the staB&atl business
process notation.

Another goals to ensure thatecision models are interchangeable across organizations XMlan
representation.

Theauthors havérought forth expertise and experieffican theexistingdecision modeling
communityand has sought to consolidate toenma ideas from these divergent notations into a
single standard notation.
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2 Conformance

2.1 Conformance levels

Software may claim compliance or conformance Vid¥iN 1.0 if and only if the software fully
matches the applicable compliance points as stated in tbificgteon. Software developed only
partially matching the applicable compliance points may claim that the software was based on this
specification, but may not claim compliance or conformance with this specification.

The specification defines thrdevels of conformancenamelyConformance Level 1 Conformance
Level 2andConformance Level 3

An implementation claiming conformance@onformance Level s not required to support
Conformance Level @r Conformance Level.3An implementation claiming confmance to
Conformance Level & not required to suppo@onformance Level.3

An implementation claiming conformance@onformance Level 1shall comply with all of the
specifcations set forth iclause 6 (Decison Requiremets), 7 (Decision Logic)and8 (Decision

Table) of this documentAn implementation claiming conformance@onformance Level s never
required to interpret expressions (modeled aSxgression elements) in decision models.

However, to the extent that an implementation claiming conformar€eriftormance Level 1

provides annterpretation to an expression, that interpretation MUST be consistent with the semantics
of expressions as specifiedalause?.

An implementation claiming conformance@onformance Level 2shall comply with all of the
specifications set forth iolause 6 (Decision Requiremesl;, 7 (Decigon Logic)and8 (Decision
Table)of this document.In addition it is required to interpret expressions indingple expression
language (S~EEL) specified inclause9.

An implementation claimingonformance t&€Conformance Level 3shall comply with all of the
specifcations set forth iclause 6 (Decision Requiremeas), 7 (Decision Logic) 8 (Decision Table)

and10 (Expression language) of this documeNDtice that the simple expression language that is
specified inclause9 is a subset of FEEL, and that, therefore, an implementation claiming conformance
to Conformance Level 8an also claim conformance @onformance Level Land toConformance

Level 1).

In addition,animplementation claiming conformance to any of the three DMN 1.0 conforntearels
shall comply with all of the requirements set forilClause2.2

2.2 General conformance requirements

2.2.1 Visual appearance

A key element of DMNis the choice of shapes and icons used for the graphical elements identified in
this specification. The intent is to create a stash@d@sual language that all decision modelers will
recognize and understand. An implementation that creates and displays decision model diagrams shall
use the graphical elements, shapes, and markers illustrated in this specification.

There is flexibility n the size, color, line style, and text positions of the defined graphical elements,
except where otherwise specified.

Decision Model and Notation Beta 1 14



The following extensions to a DMBiagram are permitted:

T New markers or indicators MAY be added to the specified graphical elements.riadgers
or indicators could be used to highlight a specific attribute@¥ element or to represent a
new subtype of the corresponding concept.

1 A new shape representing a new kind of artifaaly be added to a Diagram, but the new shape
SHALL NOT confict with the shape specified for any other DMilement or marker.

1 Graphical element8IAY be colored, and the coloring may have specified semantics that
extend thenformation conveyed by the element as specified in this standard.

1 The line style of a graptal elementMAY be changed, but that change SHALL NOT conflict
with any other line style required by this specification.

An extension SHALL NOT change the specified shape of a defined graphical element or marker (e.g.,
changing a dashed line into a pléire, changing a square into a triangle, or changing rounded corners
into squared corners).

2.2.2 Decision semantics

This specification defines many semantic concepts used in defining decisions and associates them with
graphical elements, markers, and connestion

To the extent that an implementation provides an interpretation of some DMN diagram element as a
semantic specification of the associated concept, the interpretation shall be consistent with the semantic
interpretation herein specified.

2.2.3 Attributes and m odel associations

This specification defines a number of attributes and properties of the semantic elements represented
by the graphical elements, markers, and connections. Some attributes are specified as mandatory, but
have no representation or only aptal representation. And some attributes are specified as optional.

For every attribute or property that is specified as mandatory, a conforming implementation SHALL
provide some mechanism by which values of that attribute or property can be createsplarye di

This mechanism SHALL permit the user to create or view these values for each DMN element
specified to have that attribute or property.

Where a graphical representation for that attribute or property is specified as required, that graphical
represatation SHALL be used. Where a graphical representation for that attribute or property is
specified as optional, the implementation MAY use either a graphical representation or some other
mechanism.

If a graphical representation is used, it SHALL be tlpgegentation specified. Where no graphical
representation for that attribute or property is specified, the implementation MAY use either a
graphical representation or some ottmechanism. If a graphical representation is used, it SHALL
NOT conflict with he specified graphicaépresentation of any other DMN element.
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and the quality of this specification: Bas Janssen, Robert Lario, Pete Rivett.

4.2 IPR and Patents
The submitters contributithis work to OMG on a RF on RAND basis.

4.3 Guide to the Specification
Clausel summarizes the goals of the specification.

Clause2 defines three levels of conformanwith the specification: Conformance Level 1,
Conformance Level 2 and Conformance Level 3.

Clauses lists normative references.

Clauses provides additional information useful in understandirggitickground to and structure of the
specification.

Clauseb discusses the scope and uses of DMN and introduces the principal concepts, including the two
levels of DMN: the decision requirements level and the decision logat le

Clause6 defines the decision requirements level of DMN: the Decision Requirements Graph (DRG)
and its notation as a Decision Requirements Diagram (DRD).
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Clause? introduces the principles lwhich decision logic may be associated with elements in a DRG:
i.e. how the decision requirements level and decision logic level are related to each other.

Clauses3, 9 and10then define the decision logic level of DMN:
1 ClauseB defines the notation and syntax of Decision Tables in DMN
1 Claused defines SFEEL: a subset of FEEL to support decision tables

1 ClauselOdefines the full syntax and semantics of FEEL: the default expression language used
for the Decision Logic level of DMN.

Clausell provides an example of DMN used to model automated deaisaking in a simple
business process.

Clausel2 addresses exchange formats and provides references to raadable files (XSD and
XMI).

The Annexes provide nemormative background information:
1 Annex Adiscusses the relationship between DMN and BPMN
1 Annex Bsuggests principles for encapsulating decision models as decision services

1 Annex Cprovides a glossary of terms.
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5 Introduction to DMN
5.1 Context

The purpose of DMN is to provide the constructs that are neededdel decisios so that
organizationatlecisionmakingcan be readilglepicted in diagramsiccurately defined by business
analystsand(optionally) automated

Decisionmaking is addresedfrom two differentperspectivedy existing modeling standards

1 Business process modéésg.BPMN) can describe theoordinationof decisionmaking within
business processes by defining specific taskctivitieswithin which the decisioimaking
takes place.

1 Decision loge (e.g. PRR, PMMLandefinethe specific logic used to make individual
decisionsfor exampleas business rulgedecision tablegr executable analytimodels

However,a number of author@ncluding members of the submissioan® have observed that
decisionmaking has minternalstructure which is not conveniently captured in eitffehese
modeling perspectiveOur intention is thaDMN will providea third perspectivé the Decision
Requirement®iagrami forming abridge between business process modelsdaedsion logic
models

1 Business process models will define tasks withisinesgprocesss where decisiemakingis
required to occur

1 DecisionRequirements Diagramill define the decisionto bemadein those taskgheir
interrelationshipsand their requirements for decision logic

1 Decision logicwill define the required decisigiin sufficientdetailto allow validation and/or
automation

Taken togetheDecision Requirements Diagramsd decision logic can provedh complete decision
model which complements a business process model by specifying in detail the deaikiog
carried out in process taskghe relationships betweehesethree aspectsf modeling are shown in
Figure 1
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Figure 1. Aspects of modeling

The resulting connectexktof models will allowdetailed modeling of the role of business raed
analytic modelsn business processes, crasdidation of modelstop-downprocesslesign and
automationand automatic exaition of decisiormaking(e.g.by a business process management
systemcalling adecision service deployed frombusiness rulamanagement system)

AlthoughFigurelshows dinkagebetween a business process model and a decsidelfor the
purposes of explainindperelationship between DMN arather standardst must be stressed that
DMN is not dependent on BPMIdndits two levels decision requiremenenddecision logid may
be usedndependently or in conjunction to el a domain oflecisioamaking without any reference
to business processeéclauses.3).

DMN will provide constructs spannibgthdecisionrequirementsanddecision logianodeling. For
decision requirementrodeling it defines the concept of a Decision Requirements Giapi6)
comprising a set of elements and their connection,ralesa corresponding notation: the Decision
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Requirements Diagram (DRD)For decision logic modeling jirovidesa language called FEEL for

defining and assembling decision tables, calculations, if/then/else logic, simple data structures, and
externally defined logic from Java and PMML into executable expressitim formally defined

semantics It also provides a notation for decision lofidi b o x e d e x pr e ®mpomrentsod ) al
the decision logic level to be drawn graphically and associated with elemaniecfsion

Requirements Diagranirhe relationship between these constructs is showigire?2.

Again, althoughFigure2 depicts thesdecision modelingonstructs as interlinked, it is possible to use
them independentlgr in any combinationFor example, it is possible to use DMN only to draw DRDs,
or only to define decision tdes, or only to write FEEL expressions.
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5.2 Basic concepts

5.2.1 Decision requirements level

Theword6 d e c¢ ihastwodefihitions in common useit maydenote the act of choosing among
multiple possibleptions or it maydenotethe optionthat ischosenIn this specificationywe adopt the
formerusage: aecisionis the act of determining autput value(thechoseroption), from a number
of input values usinglogic defininghow the output is determinéem the inputs Thisdecision logic
mayinclude one or morbusiness knowledge modelshich encapsulateusines&know-howin the
form of business rules, analytic models, or other formalishiiés basic structurgrom which all
decision models are buils shown inFigure3.

Decision _ Business
knowledge
Input data

Figure 3: Basic elements of a decision model

Authorities may be defined for decisionsbmsiness knowledge modgighich might begfor example)
domain experts responsible fdefining or maintaining them, or source documents from which
business knowledge modelse derived, oses of test casewith which the decisions must be
consistent. These are calletbwledge sourcegseeFigure4).

Knowledge Knowledge
source 1 g o source 2
A Y r
N s

M &

= s Business
Decision -—
knowledge

A

| Input data j

Figure 4: Knowledge sources

A decision is said to Arequi r €einputsraybenppdatas i n
or the outputs of other decision@n either case they may be data structures, rather thansesi

data itemg. If the inputs of a decisioDecisioril include theoutputof anotherdecision cisior?,

Decisiorl @i r e qecisior®e Begisiods mayhereforebe connected in a netwotklled aDecision
RequirementsGraph (DRG), which may be drawn asDecision RequirementdDiagram (DRD).
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A DRD shows how a set of decisiathspend on each other, mput data, and ohusiness knowledge
models A simple example®f a DRD with only two decisionis shown inFigureb.

Decision 1 s Business
knowledge 1

-

. Business
Input data 1 Decision 2 __{ knowledge 2 J
: Inputdata2 )

Figure 5: A simple Decision Requirements Diagram (DRD)

A decisionmayrequiremultiple busness knowledge modeland abusiness knowledge modelay
requiremultiple otherbusiness knowledge modgés shown ifrigure6. This will allow (for example)
the modeling of compleaecisionlogic by combining diverse areas of business knowledge the
provision of alternative versions of decision logic for use in different situations.

Business
knowledge 1
i - Business
Decision k gl
- L nowledge 2a
Business
knowledge 2 J
i Business
knowledge 2b

Figure 6: Combining business knowledge models

DRGs and their notatioas DRDsare specified in detail iolause6.

5.2.2 Decision logic level

The components of theecision requirementsvel of a decisio modelmay bedescribedas they are
above,usingonly business conceptdhis level of description is often sufficient for business analysis
of a domain of decisiemaking, to identify the business decisiamgolved, their interrelationships,

the areasf business knowledge and data required by tlzem the sources of the business knowledge
Using decision logic, the same components may be speicifggdater detaiko capture a complete set
of business rules and calculations, &hdesired) to dbw the decisiormaking to bdully automated.

Decision logic may also provide additional information about how to display elements in the decision

model. For example, the decision logic element for a decision table may specify whether to show the
rulesas rows or as columns. The decision logic element for a calculation may specify whether to line up
terms vertically or horizontally.
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Thecorrespondendaetween concepts at thecision requirementsvel and the decision logic level is
described below. Base note that the figures belowas inFigurel andFigure2, the grey ellipseand

dotted linesare drawn only to indicate correspondences betweroeptsn differentlevelsfor the

purposes of tlsi introduction. They dootform part of the notation of DMN, which is formally defined

in clauss 6.2, 8.2and10.2 It is envisaged that implementations will provideilities for moving

between levels of modeling, suchfa® p e nfi dhrgiol,l i ng downo or fAzooming
specify how this should be done.

At the decision logic level, evedecisionin aDRG is defined using &alue expressiorwhich
specifies how thedecisiod sutputis determined from itgiputs At that level, thelecisionis
considered tdethe evaluation of the expressiohhe value expression may be notated usingxed
expression as shown idrigure?.

Decision 1 —_— Business
knowledge 1
isi Business et RN
Input data 1 Decision 2 __{ e J

A

Decision 2

( Inputdata2 ) ) )
P : Falue expression

Figure 7. Decision andcorrespondingvalue expression

In the same way, at the decision logic level, a business knowledge model is defined using a value
expression that specifies how an output is determined from a set of iMalii® expressionsnay be
encapsulated danctions, which may be invoked fromecision§value expressionshusiness
knowledge modelareexamplesf suchfunctions(but decision logic may also includienctions

which do not correspond tmsiness knowlege models The interpretation dbusiness knowledge
modelsas functions in DMN means that the combinatiobuginess knowledge models inFigure6

has theclearsemantics of functional compositioithe value expression oftaisiness knowledge

model may be notated usindpaxed function, as shown ifrigure8.
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Figure 8: Business knowledge model andorrespondingvalue expression

A business knowledge modaly contain anyekision logic which is capable of being represented as
afunction This will allow the import of many existing decision logic modeling standards (e.g. for
business rules and analytic models) into DMAh important format of business knowledge,
specificaly supported in DMN, is the Decision Tabl8uch a business knowledge model may be
notated using ®ecision Table as shown idrigure9.

Decision 1 i { kn?::;glgs; ; J
- Business knowledge 2

/ \ U Input 1 Input 2 Output

o Business ]
( Input data 1 ) Decision 2 ——{ knowledge 2 J " : 1 Input entry 2a Cutput entry 1
g Input entry 1a

2 Input entry 2b Cutput entry 2

A E
{ Input data 2 ) 3 | Input entry 1b | Input entry 2c Output entry 3

Figure 9: Business knowledge model andorresponding decision able

In most cases, the logic of a decision is encapsulated into business knowledge models, and the value
expression associated with the decision specifies how the business knowledge models are invoked, and
how the results of their invocations are combditeecompute the output of the decision. The deaisisn
valueexpression may also specify how the output is determined from itsanprely withinitself,

without invoking a business knowledge modiel:that case, no business knowledge model is

assocated with the decision (neither at tthecision requirementsvel nor at the decision logic level).

An expressiomanguagdor definingdecision logian DMN, covering all the above concepts, is
specified fully inclauselO. This isSFEEL : the Friendly Enough Expression Languadé&e notation
for Decision Tables is specified in detaildlauses.
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5.3 Scope and uses of DMN

Decision modeling is carried out by business analysts in order to understasefiardhe decisions
used in a business or organization. Such decisions are typically operational decésieims
day-to-day business processes, rather than the strategic demialong for which fewer rules and
representations exist.

Three uses of DMNMan be discerned in this context:
1. For modeing human decisiomaking
2. For modeling the requirements for automated decisiaking
3. Forimplementingautomated decisiemaking

5.3.1 Modeling human decision -making

DMN may be used to model the decisions made byoperd within an organizationHuman
decisionmakingcan bebroken down int@ network ofinterdependentonstituent decisionsand
modeled using DRD. The decisionsn the DRD wouldprobablybedescribed at quite a high leyel
using natural language regr than decision logic.

Knowledge sources may be defined to model governance of demsikingby people (e.g. a
manager), regulatory bodies (e.g. an ombudsman), documents (e.g. a policy booklet) or bodies of
legislation (e.g. a government statute). Sé¢lerowledgesources may be linked together, for example
to show that a decision is govern@jby a set of regulations defined by a regulatory body,(Bjiy
acompanypolicy document maintained by a manager.

Business knowledge models may be usadycesenspecificareas of business knowledgawn
uponwhen makinglecisiors. This will allow DMN to be used as a tool for formal definition of
requirements for knowledge management. Business knowledge models may be linked together to
show the interdepelendes between areas of knowledgeamanner similato that used irthe

existing technique dfnowledge Structur®apping. Knowledge sources may be linked to the
business knowledge modetsindicate low the business knowledge is governed or maintaiioed
example to show that a set of business policies (the business knowledge model) is detioptbamny
policy document (the knowledge source).

In some cases it may be possible to define specifis nrlalgorithmdor the decisiormaking These
may be modeled using decision logic (e.g. business rules or decision taBlesgitgbusiness
knowledge models in tHeRD, either descriptively (to record how decisions are currently made, or
how they werenade during a particular period of observation) or prescriptively (to define how
decisions should be made, or will be made in the future).

Decisionmaking modeled in DMN may be mapped to tasks or activities within a business process
modeled using BPMN. tAa high level, a collaborative decistamaking task may be mapped to a
subset of decisions in a DRD representing the overall deasaking behavior of a group or
department. At a more detailed level, it is possible to model the interdependencies hbiewigiens
made by a number of individuals or groups using BPMN collaborations: each participant in the
decisionmaking is represented by a separate pool in the collaboration and a separate DRD in the
decision model. Decisions in those DRDs are therpedo tasks in the pools, and input data in the
DRDs are mapped to the content of messages passing between the pools.
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The combined use of BPMN and DMNusprovidesa graphicalanguage for describingultiple

levels ofhuman decisiommaking within an orgnization, from activities in business processes down to
a detailed definition of decision logidVithin this context DMNmodels will describe collaborative
organizatioml decisions, their governance, and the business knowledge required for them.

5.3.2 Modeling requirements for automated decision -making

The use of DMN for modeling the requirements for automated deaisaking is gmilar toits use in
modeling human decisiemaking exceptthat it isentirely prescriptive rather than descriptivand
there is noreemphasi®onthe detailedlecision logic.

For full automatiorof decisions, thélecision logic must be compleiee. capable of providing a
decision result for any possible set of values of the input data

However, @artial automations more commonwhere some decisiemaking remainshe preserve of
personnel. Interacti@between human and automated decisraking may be modeled using
collaborationsas abovewith separate pools for human and automated deemgdters,or more

simply by allocatinghe decisionmaking toseparateasks inthe businesprocessnodel, withuser

tasks for human decisiemaking andousiness rule tasks for automated decisi@king. So, for

example, an automated business rules task might decide to refer some casesao gehiewer; the
decision logic for the automated task-nagngds t o
could be left unspecified.

Once decisions a DRD aremapped to taskis a BPMN business process flpivis possible to

validate aooss the two levels of model$or example, it is possible to verifyat all input data in the

DRDs are provided by previous tasks in lusinesgprocess, and th#tte business process uses the

results ofdecisiors only in subsequent tasks or gatewaldVIN models the relationships between
Decisions and Business Processes so that the Decisions that must be made for a Business Process to
complete can be identified and so that the specific deemaking tasks that perform or execute a
Decision can be sp#ied. In DMN 1.0 no formal mapping of DMN ItemDefinitions or DMN

InputData to BPMN DataObject is proposed but an implementation could include such a check in a
situation where such a mapping could be determined.

Together BPMN and DMNthereforeallow specification oftherequirements for automated
decisionmaking and its interaction with human decision makirittin business processefhese
requirements may be specified at any level of deia#t all levels.The threetier mapping between
businesprocess modelf)RDs and decision logic wilallow the definition of these requirements to be
suppored bymodetbasedcomputeraided desigools.

5.3.3 Implementing automated decision -making

If all decisions and business knowledgedelsarefully specified ughg decision logicit becomes
possible to execute decision models

One possible scenariotiseu s e dami$ion Bervicesdeployed froma Business Rules Management
System BRMS) andcalled bya Business Process Management SysBPMS). A decision sende
encapsulatethedecision logicsupporting a DRDproviding interfaceshat correspontb subsets of
input data andecisions withithe DRD When called with a set ofputdata,the decisiorservice will
evaluate the specified decisions and retuer tiesults. The constraint in DMN that atlecision logic
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is free ofside-effects meanghat decisiorserviceswill comply with SOA principles, simplifying
systemdesign.

The structure of aetision modelas visualized in the DRD, may be useda basifor planningan
implementatiorproject. Pecific project taskeay be included to cover tlefinition of decision logic
(e.g. rule discovery using human expeotsgreation of analytic models), atite implementation of
components of the decision model

Some @cision logiaepresenting the business knowledge encapsulatstision services needs to be
maintained over time by personnel responsible for the decjsions s i ng speci al Aknov
mai nt en an c.eDMN suppondiiezefteetisgedesign aimplementation of knowledge

maintenance interfaces: any business knowledge requiring maintenance should be modeled as
business knowledge mod&h the DRD, andtheresponsible personnel as knowledge sair€RDs

then providea specification otherequired knowledge maintenance interfacesd their usergndthe

decision logic specifietheinitial configuration ofthe business knowledge to beaintained

Other decision logic needs to tedreshedy regularanalytic modeling.The epresentation ofusiness
knowledge models as functions in DMN makiesuseof analytic models imlecision services very
simple: any analytic model capable of representation as a function ndagttéy calledoy or
importedinto a decision service

5.3.4 Combining application s of modeling

The three contexts described above are not mutually exclusive alternatiaege @rocess automation
project might use DMN in athree ways.

First, the decisiormaking within the existing processight be modeledto identify the full ex¢nt of
current decision making and t he airseta saposfilesbsuiss n
the baseline for process improvement.

Next, theprocesamight beredesiged tomake the most effectivese ofbothautomated and human
decisionmaking, often using collaboration between the two (e.g. using automated referrals to human
decisionmakers, or decision support systems which advise or constrain the $igein)a redesign

involves modeling the requirements for the decisitaking to occurr each process task and the roles
and responsibilities of individuals or groups in the organizatiom.i s model -lped®@vi des
specification of the required procesmsd the decisiomaking itcoordinates

Compari son sof anade hAwilkirelitase requirementsot just for automation
technology, butor change managementhanges irtheroles and responsibilities personneland
trainingto suppornew or modified business knowledge.

Finally,t he-bBbomodel wi | Isexecutablesystenesofevairayided the decision
logic isfully specified in FEELand/or other external logic (e.g. externally defined Java methrods
PMML modelg, components of the decision model may be implemented directly as software
components.

DMN does not prescribe amparticularmethodologyfor carrying out the above activities; it only
supportghemodels usedor them.
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6 Decision Requirements (DRG and DRD)

6.1 Introduction

Thedecision requirementsvel of a decision model in DMN consistsaoDedsion Requirements
Graph (DRGXYepictedn oneor moreDecision Requirements Diagrams (DRDS).

A DRG modelsa domain of decisiemaking showng the most important elements involvedtiand
the dependencies between thehie elements modeled atecisiors, areas of business knowledge,
sources of business knowledged input data

1 A Decisionelementdenotes the act of determining an output from a number of inputs, using
decision logic which may reference one or more Business Kugel Models.

1 A Business Khowledge Modelelemenidenotes a function encapsulating business knowledge,
e.g. as business rules, a decidiable, or an analytic model.

An Input Data element denotes information used as an ibguine or more Decisions.

A Knowledge Sourceelementdendes an authority for a Business Knowledge Model or
Decision.

The dependencidsetween these elemermspress three kinds of requirements: information,
knowledge and authority

1 An Information Requirement denotednput Data oDecisionoutput being usedsanputto a
Decision

1 A Knowledge Requirementdenoteghe invocation of a Business Knowledge Mobiglthe
decision logic of a Decision.

1 An Authority Requirement denoteshe dependence of a @Relement on &nowledge
Source or the dependence oKaowledge Sourceon a DRG element.

These components asammarized iMablel anddescribed in more detail clauses.2

A DRG s a graph composed of elements connected by requirements, angdaliedn thesense
that all the modeled requirements for any Decigmotne DRG (its immediatesources of information,
knowledge and authority) are present in the samé&.DIRis important to distinguish this complete
definition ofthe DRG from a DRD presentigany particular view of it, which may be a partial or
filtered display: seelause6.2.4

6.2 Notation

The notation for all components of a DRD is summarizethinlel and described in more detalil
below.
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Table 1: DRD components

Component Description Notation
Elements Decision A decision denotes the act of determining an
output frpm a number of inputs, using decision Decision
logic which may reference one or more
business knowledge models.
Business A business knowledge model denotes a
Knowledge function encapsulating business knowledge, Business
Model e.g. as business rules, a decision table, or an knowledge
analytic model.
Input Data An input data element denotes information
used as an input by one or more decisions.
When enclosed within a knowledge model, it Input data
denotes the parameters to the knowledge
model.
Knowledge A knowledge source denotes an authority for a Knowledge
Source business knowledge model or decision. source
Requirements | Information An information requirement denotes input
Requirement | data or a decision output being used as one of -
the inputs of a decision
Knowledge A knowledge requirement denotes the
Requirement | invocation of a business knowledge model |  — T 7
Authority An authority requirement denotes the
Requirement | dependence of a DRD element on a
knowledge source, or the dependence ofa |  ~~ T T T 7 i
knowledge source on input data

6.2.1 DRD Elements

6.2.1.1 Decision notation

A Decision is represented in a DRD as a rectamglamallydrawn with solid lines, as shovimTable
1. Implementations MUST be ableltédbel each Decision kjisplayng its Name and MAY be able to
label it by displayingther properties such ds Question or Descriptioff.displayed, théabeIMUST
be clearly insi@ the shape of the DRD element.

If the Listedinput Dataoption is exercise(see6.2.1.3,allt he Deci si onds require.l
MUST be | isted beneath the Deci si on@sshowaibel an
Figurel0. The listed Input Data names MUST be clearly inside the shape of the DRD element.
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Decision

Input data 1
Input data 2

Figure 10: Decision with Listed Input Data option

The properties of a Decision are listad decribed in6.3.6

6.2.1.2 Business Knowledge Model notation

A Business Knowledge Model is represented in a DRD as a rectangle with two clipped corners,
normallydrawn with solid lines, as shown Trable1l. Implementations MUST be able limbel each
Business Knowledge Model ldysplayng its Name and MAY be able to label it by displaying other
properties such as iBescription If displayed, théabelMUST be clearly inside the shape of the DRD
element.

The poperties of a Business Knowledge Model are listed and descrilte8l h

6.2.1.3 Input Data notation

An Input Data element is represented in a DRD as a shapénwitharallel straight sides and two
semicircular endsnormallydrawnwith solid lines, as shown ifiablel. Implementations MUST be
able tolabel each Input Data elementdigplayng its Name and MAY be able to label it by displaying
other properties such as its Descriptibulisplayed, théabelMUST be clearly inside the shape of the
DRD element.

An alternative compliant way to display requirements for Input Rsfaeciallyuseful when DRDs are
large or complex, is that Input Data are not drawn as separate notational elements in thet@QRD, bu
instead listed on those Decision elements which require tR@mconvenience in this specification
this is call ed t helmpémestatiangMAL offethisoptiDraRigaréllshqws i o n .
two equivalent DRDsone drawing Input Data elements, the other exercising the Listed Input Data
option. Note that if an Input Data element is not displayed it MUST be listed on all Decisions which
require it (unless it is deliberately hidden as discussédid).
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Decision 1

Decision 1
\ Input data 1
Input data 1 Decision 2 2 ;
A ] ;
3 % Decision 2
Input data 1
( Inputdataz ) Input data 2
Input Data drawn as ; Input Drata listed on :
elements et R Decisions

Figure 11: The Listed Input Data option

The properties of an Input Data element are listed and describe2iGn

6.2.1.4 Knowledge Source notation

A Knowledge Source iepresenteth a DRD as a shape withreestraight sides andne wavy ong
normallydrawn with solid lines, as shownTrablel. Implementations MUST be able letbel each
Knowledge Source element displayng its Name and MAY be able ttabel it by displaying other
properties such as its Descriptidindisplayed, théabelMUST be clearly inside the shape of the DRD
element.

The properties of a Knowledge Source element are listed and descréh8dLin

6.2.2 DRD Requirements

6.2.2.1 Information Requirement notation

Information Requirements may be drawn from Input Data elements to Decisions, and from Decisions
to other Decisions. They represent the dependency of a Decision on information from input data or the
results ofother Decisions. They may also be interpreted as data flow: a DRD displaying only
Decisions, Input Data and Information Requirements is equivalent to a dataflow diagram showing the
communication of information between those elements at evaluation Tingelnformation

Requirements of a valid DRform a directed acyclic graph.

An Information Requirement is represented in a DRD as an arrow drawn with a solid line and a solid
arrowhead, as shown Trablel. The arrow iddrawn in he direction of information flow.e. towards
the Decision that requires the information
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6.2.2.2 Knowledge Requirement notation

Knowledge Requirements may be drawn from Business Knowledge Models to Decisions, and from
Business Knowledge Models to other BusinesswledgeModels. Thg represent the invocation of
business knowledge when making a decision. They may also be interpreted as function calls: a DRD
displaying only Decisions, Business Knowledge Models and Knowledge Requirements is equivalent to
a functon hierarchy showing the function calls involved in evaluating the Decisidms Knowledge
Requirements of a valid DRform a directed acyclic graph.

A Knowledge Requirement is represented in a DRD as an arrow drawn with a dashed line and an open
arrowhed, as shown ifiablel. The arrows are drawn in the direction of the information flow of the
result of evaluating the function, i.e. toward the element that requires the business knowledge.

6.2.2.3 Authority Requirement notation
Authority Requirements may be used in two ways:

a) They may be drawn from Knowledge Sources to Decisions, Business Knowledge Models and
other Knowledge Sources, where they represent the dependence of the DRD element on the
knowledge source. This would typicallg nsed to record the fact that a set of business rules
must be derived from or consistent with a published document, e.g. a piece of legislation or
statement obusiness policyAn example of this use of Knowledge Sources is shoiigare

12.
Palicy i

f Business
Decision - =
knowledge e
ry ™| Legislation
l Input data )

Figure 122 Knowledge Sources representing authorities

b) They may be drawn from Input Data and Decisions to Knowledge Sources, where, in
conjunction with use (a), they represent the derivation of Businessl&tgevModels from
instances of Input Data and Decision results, using analytics. The Knowledge Source typically
represents the analytic model (or modeling process); the Business Knowledge Model represents
the executable logic generated from or dependeth® model. An example of this use of a
Knowledge Source is shown igure13.
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An Authority Requirement is represented in a DRD asreowadrawn with a dashed line and a filled
circular head, as shown Trablel. The arrows are drawn from the source of authority to the element

Decision

!
&
£

L Business
knowledge

Input data

Figure 13 Knowledge source representing predictive analytics

governed by it.

6.2.3 Connection rules

The rules governing the permissible ways of conngatiements with requirements in a DRD are

described irClause6.2.2above ancsummarized imable2.

Note that no requirements may be drawn terminating in Input Data.

Table 2: Requirements connection rules

From

To
Decision Business Knowledge Input Data
Knowledge Source
Model
Decision Information Authority
Requirement Requirement
Business knowledge Knowledge Knowledge

model

Requirement

Requirement

Knowledge Source

Authority
Requirement

Authority
Requirement

Authority
Requirement

Input Data

Information
Requirement

Authority
Requirement

6.2.4 Partial views and hidden information

The metamodel (sexause6.3) provides properties for each the DR elements which would not
normally be displayed on the DRD, but provide additional information about their nature or function.
For example, for a Decision these include properties specifying which BPMN processes and tasks
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make use of the Dedm. ImplementationMUST provide facilities for specifying and displaying
such properties.

For any significanttomainof decisionmakinga DRD representing theomplete DR5 may be a large

and complex diagram. Implementations MAY provide facilities fepldyingDRDs which argartial

or filteredviews of the DR, e.g. by hiding categories of elements, or hiding or collapsing areas of the
network. DMN does not specify hasuch viewsshould benotated but whenever information is

hidden implementationsH8DULD provide a clear visual indication that this is the case.

Two examples o0DRDs providingpartial views of a D are shown irFigure14: DRD 1 shows only

the immediate requirements of a single decidiiRD 2 shows only Infanation Requirements and the
elements they connecln this example, for the purposes of illustration only, the approach taken is to
use a fine dashed outline for any element witmehidden requirements.

focus on Decision 1

- Business
Deglsion™ = { knowledge 1 J

Decision 1 - Bginess 8 . el Input data 1 |— Decision 2 |
knowledge 1 2 P . I

—_——

N -

R Business
: ( Input data 1 ) Decision 2 -— { knowledge 2 J : e 5 DRDQ PRy
: Input data 2 } E [|— Decision 1 |

Input data 1 :— Decision 2 |
_

Input data 2

Figure 14: DRDs as artial views of a DRG

In DMN v1.0,DRDsare notrepresented ithe metamodel and may therefore not be interchanged;
set of definitions comprising@RG may be interchangednd the recipient may generate any desired
DRD from themwhich is supported byhe receiving implementation
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6.3 Metamodel
6.3.1 DMN Element metamodel

DMNElement

+id : String [1]
+name : String [0..1]
+description : String [0..1]

Fay

Definitions | ElementCollection | ‘Informationltem | ‘Iteml:lefinition|

Expression |Bu5:'nassﬂontert£!ement | DRGElement

LiteralExpression |Perfcrrmancelndiu:.ator| |0rganisationaIUnit| KnowledgeSource
DecisionTable Invocation |InputData| |BusinessKncrwIedgeMadel|

Figure 15 DMNElements Class Diagram

DMNElement is the abstract super class for the decision requirement model elements . It provides the
mandatory attributed andtheoptional attributemame anddescription , Whichall are Strings,

and which other elements will inherithei d of aDMNElement element MUST be unique within the
containingelement

DMNEIlement hasthreeabstract specializatisnExpression, B usinessCon textElement
andDRGElement andfour concrete specializationBefinitions , temDefinition ,
Informationltem andElementCollection

Table3 presents the attributes and model associations @Me¢Element element.

Table 3: DMNElement attributes and model associations

Attribute Description

name String [0..1] The name of this element.

id: String The string that identifies thiSMNElement
uniquely within its containin@efinitions
element.

description: String [0..1] A description of this element.
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6.3.2 Definitions metamodel

DMNElement

+id : String [1]
+name : String [0..1]
+description : String [0..1]

iy

+cellection | ElementCollection

0.*

=

ItemDefinition itemDefintion Definitions +drgElement| 0. *
0.* 1 DRGElement

+namespace : String [1] +drgElement

+expressionLanguage : String [0..1] 1 0.*
+fypelanguage : String [0..1]

Import

+imporiType ; String [1] .
+IocationURI : String [0..1] |- MPOrt
+namespace : String [1] -

0.1

+businessContexiE Iement‘| BusinessContextElemont
0=l

Figure 16: Definition s Class Diagram

TheDefinitions class is the outermost containing object foe@mentsf aDMN decision
model It defines the scope ofsibility and the namespace for all contained elem&snents that are
contained in an instance bEfinitions have their own defined lifeycle and are not deleted with
the deletion of other elemeni®e interchange of DMN files will always be througie or more
Definitions

Definitions is a kind ofDMNEIlement, from which an instance @efinitions inherits the
id andoptionalname anddescription attributeswhich are Strings.

An instance oDefinitions has anamespace , which is a String. Theamespac e identifies the
default target namespace for the elements iD#faitions and follows the convention
established by XML Schema.

An instance oDefinitions may specify amxpressionLanguage , which is a String that
identifies the default expression large used in elements within the scope of Eléfinitions

This value may be overridden on each individuigdralExpression . The language MUST be
specified in a URI format. The Default is FEERtlgusel0).

An instance oDefin itions  may specify dypelLanguage , which is a String that identifies the

default type language usedalementswithin the scope of thiBefinitions . For example, a

typeLanguage val ue of #fAhttp:// www. w3.0rg/ 2001/ XMLScH
defined within thaDefinitions are, by default, in the form of XML Schema types. If unspecified,

the default is FEEL. This value may be overridden on each indivitdunaDefinition . The

typeLanguage MUST be specified in a URI format.

An instance oDefin itions is composed of zero or modegElement s, which are instances of
DRGElement, zero or more&ollection s, which are instances BfementCollection , ZEero
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or moreitemDefinition
businessContextEle

, Which are instances ttemDefinition and of zero or more
ment, which are instances 8usi nessContextElement

It may containany number of associat@dport , which are instances thport . Import s are
used to import elements defined outside of Besinitions , €.g. in otheDefinitions

elements, and to makeetim available for use by elemeimshis Definitions

Definitions inherits all the attributes and model associations IDWiINElement. Table4
presents the additional attributes and model associations D&thetions element.

Table 4: Definitions attributes and model associations

Attribute

Description

namespacesString

This attribute identifies the namespace associz
with this Definit  ion s and follows the
convention established by XML Schema.

expressonLanguage String [0..1]

This attribute identifies the expression languag
used inLiteralExpressions within the
scope of thiDefinitions . The Default is
FEEL (clauselQ). This value MAY be overridde
on each individualite ralExpression . The
language MUST be specified in a URI format.

typeLanguage String [0..1]

This attribute identifies the type language useo
LiteralExpressions within the scope of
this Definitions . The Default is FEELdlause
10). This value MAY be overridden on each
individual ItemDefinition . The language
MUST be specified in a URI format.

itemDefinition : ItemDefinition [*]

This attribute lists the instances of
[temDefinition that are contained in this
Definitions

drgElement: DRGElement [*]

This attribute lists the instances@RGElement
that are contained in thi3efinitions

businessContextElement
BusinessCo ntextElement  [*]

This attribute lists the instances of
Busines sContextElement that are
contained in thiPefi nit ions .

collection ElementCollection [*]

This attribute lists the instances of
ElementCollection that are contained in th
Definitions
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import: Import  [*] This attribute $ used to import externally define
elements and make them available for use by
elementsin this Definitions

6.3.3 Import metamodel

Thelmport class is used when referencing external elesneither DMNDRGElement instances
contained in othebefinitions elements, or neMN elements, such as an XML Schema or a
PMML file. Imports must be gplicitly defined.

An instance ofmport has anmportType , which is a String that specifies the type of import

associated with the elltpewwtw3.oE/P01/XMkSahemd e, a Vv a
indicates that the imported element is an XML schema. A valg®bfN namespacemndicates that

the imported element is a DMDefinitions element.

The location of the imported element may be specified by associatoianallocationURI  with
an instance oimport . ThelocationURI s a String that MUST be in URI format.

An instance ofmport has anamespace , which is a String that identifies the namespace of the
imported element.

Table5 presents the attributes and model associations dhtpert element.

Table 5: Import attributes and model associations

Attribute Description

importType: String Specifies the style of import associated with th
Import

locationURI: String [0..1] Identifies the location of the imported element.
MUST be in URI format.

namespace String Identifies the namespace of the imported elem

6.3.4 Element Collection metamodel

The ElementCollection class is used to define named groups of DR@éiilestances.
ElementCollection s may be used for any purpose relevant to an implementation, for example:

1 To identify the requirements subgraph of a set one or more decisions (i.e. all the elements in the
closure of the requirements of the set)

1 To identfy the elements to be depicted on a DRD.

ElementCollection is a kind ofDMNElement, from which an instance of
ElementCollection inherits thed andoptionalname anddescription attributes which are
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Strings.Theid of aElementCo | lection  element MUST benique within the containing
instance oDefin i tions

An ElementCollection element has any number of associategElement s, which are the
instances oDRGElement that thisElementCollection defines together as a group. Notice that
anElementCollection element must reference the instance®BGElement that it collects, not
contain them: instances BRGElement can only be contained Definitions elements.
ElementCollection inherits all the attributes and model associations IPdNElement. Table
6 presents the additional attributes and model associations BietmentCollection element.
Table 6: ElementCollection attributes and model associations

Attribute Description

This attibute lists the instances of DRGElemel

. *
drgElement DRGElement [*] that this ElementCollection groups.

6.3.5 DRG Element metamodel

DRGElement is the abstract super class for all DMN elements that are contained within
Definitions and that have a graphical representation in a DRIDt he elementof aDMN
decisionmodel that are not containédectlyin a Definitions element(specifically: all three
kinds of requirement, bindings, clause and decision rules, ingmolbbjectiveMUST be contained in
an instance dDRGElement, or in a nodel element that is contained in an instandeRGElement,
recursively.

The concrete specializationsDRGElement areDecision , InputData
BusinessknowledgeModel = and KnowledgeSource

DRGElement is a specialization ddMNElement, from which it inheritgeheid andoptionalname
anddescription attributes. The d of aDRGElement element MUST be unique within the
containing instance definitions

A Decision Requiremens Diagram (DRD) is the diagrammatic representatioroof or more
instances oDRGElemert and theiiinformation, knowledge and authority requirement relations. The
instances 0DRGElement are represented as the verticeghagdiagram the edges represent instances
of InformationRequirement , KnowledgeRequirement  or AuthorityRequirement

(seeclauses 6.3.11 6.3.12and6.3.13. The connection rules are specifiectiauses.2.3.

DRGElement inherits all the attributes and model agations oDMNElement. It does not define
additional attributes and model associations oDR&Element element.
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6.3.6 Decision metamodel

DMNElement

+id : String [1]
+name : String [0..1]
+description : String [0..1]

BusinessContextElement
_ BMM:z:BMM:Objective DRGElement

-supportedObjective |0..* T

OrganisationalUnit Performancelndicator ‘

BusinessKnowledgeModel

+decisionOwner |0..* 0.* +decisionMaker 0.x
+impactedPerformancelndicator

+reguiredknowledge |1

0.

KnowledgeRequirement

rimpactingDecision

+decisionMade

0.*(0.* 0.*

sdecisionDwned — 0. T+kn0\vledgeﬂequirement
Decision
*
o +question : String [0..1] 0.1
Expression |+decisionLogic 0.1 RNt Stng [0.1] +authorityRequirement |AuthorityRequirement
0.1 . L 0.1 0.*
01 +requiredDecizion | 0.1 ] 0.1 prequiredDecision 0 0 o
. ol ) )
+inputViariable |0 0. 0..%[+informationReguirement
Informationitem |+variable 0.1 |InformationRequirement +requiredinput InputData 0.1
*
1 +in formatiecnRegquirement 0. 0.1 +requiredinput
+requiredAutherity [0..1

Knowledge Source

+type : String [0..1]
+owner : Organizationallnit [0..1]
+locationUR! : String [0..1]

Figure 17: Deci sion Class Diagram

In DMN 1.0, the clas®ecision is used to model a decisio

Decision is a concrete specialization DRGElement and itinherits the mandatorg and
optionalname anddescription from DMNElement

In addition, it may have question andallowedAnswers , which are all Strings. The optional
description attribute is neant to contain a brief description of the decigiwaking embodied in
theDecision . The optionafjuestion attribute is meant to contain a natural language question that
characterizes thBecision  such that the output of tH&ecision is an answer to the gation. The
optionalallowedAnswers  attribute is meant to contain a natural language description of the
answers allowed for the question such as Yes/No, a list of allowed values, a range of numeric values
etc.

In a DRD, an instance @ecision is represemd by adecisiondiagram element.
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A Decision element is composed of an optiodakisionLogic  , which is an instance of
Expression , and of zero or moraformationRequirement , knowledgeRequirement
andauthorityRequirement elemens, which are instances &i formationRequirement :
KnowledgeRequirement  andAuthorityRequirement , respectively.

Therequirement subgraph of aDecision element is the directed graph composed of the
Decision element itself , itsnformationRequirements , itsknowledgeRequirements
and tke union of the requirement subgraphs of eacjuiredDecision or

requiredknowledge element: that is, the requirement subgraphDg&eision element is the
closure of thenformationRequirement , requiredinput , requiredDecision :
knowledgeRequirement  andrequ iredKnowledge associations starting from that
Decision element.

An instance oDecision i that is, the model of a decisidns said to bavell-formed if and only if
all of itsinformationRequirement andknowledgeRequirement  elements are
well-formed, Thatondition entails, in particular, that the requirement subgraplbeteion
element MUST be acyclic, that is, thaDacision element MUST not require itself, directly or
indirectly.

Besides its logical components: information requirements, decisiondtgthe model of decision
may also document a busssecontext for the decision (sglause6.3.7andFigurel8).

In DMN 1.0, the business context for an instancBedision is defined by its asgiation with any

number ofsupportedObjectives , Which are instances @bjective  as defined in OMG
BMM, any number ofmpactedPerformancelndicators , Which are instances of
Performancelndicator , any number oflecisionMaker  and any number of

decisionOwner , which are instances @rganisationalUnit

Decision inherits all the attributes and model associations P&GElement. Table7 presents the
additional attributes and model associations ofibeision class.

Table 7. Decision attributes and model associations

Attribute Description

guestiont String[0..1] A natural language question that characterizes
Decision such that the output of the
Decision is an answer to the question.

allowedAnswers String|[0..1] A natural language description of the answers
allowed for the question such as Yes/No, a list
allowed values, a range of numeric values etc,

decisionLogic Expression [0..1] The instance oExpression that represents th
decision logic for thiPecision
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informationRequirement:
InformationRequirement

[*]

This attribute lists the instances of
InformationRequirement that compose
this Decision

knowledgeRequirement
KnowledgeRequirement

[*]

This attribute lists the instances of
KnowledgeRequiremen t that compose this
Decision

authorityRequirement:
AuthorityRequirement

[*]

This attribute lists the instances of
AuthorityRequirement that compose this
Decision

supportedObjective BMM::Objective

[']

This attribute lists the instances of
BMM::Objectiv e that are supported by this
Decision

impactedPerformancelndicator.

Performancelndicator

[*]

This attribute lists the instances of
Performancelndicator that are impacted
by thisDecision

decisionMaker. OrganisationalUnit

[*]

The instances dDrganisati  onalUnit  that
make thisDecision

decisionOwner. OrganisationalUnit

[*]

The instances ddrganisationalUnit that
own thisDecision

usingProcessesBPMN::process

[']

This attribute lists the instances of
BPMN::process that require thi®ecision to
be made

usingTasks BPMN::task

[*]

This attribute lists the instances of
BPMN::task that make thiPecision
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6.3.7 Business Context Element metamodel

DMNElemant

+id : String [1]
+name : String [0..1]
+de=scription : String [0..1]

|

BusinessContextElemeant
+UURI : String [0..1]

OrganisationalUnit

+decisionOwner |0.* g+ | +decisionMaker
+decizionOwned (0. .* 0.* | +decisionMade
Decision +impactingDecision g+ |Performancelndicator
0.* +impactedPerformanceindicator
0.®

-supportedObjective [0..*
BMMBMM::Objective
-quantifiedGeal : Goal [0..%]

Figure 18 BusinessC ontext Element class diagram

The abstract claf8usinessContextEleme  nt, and its concrete specializations
Performancelnd i cator andOrganizationUnit are placeholders, anticipating a definition
to be adopted from other OMG metadels, such as OMG OSM when it is further developed.

In DMN 1.0, BusinessContextElement is a spealization ofDMNElement, from which it
inherits thed and optionahame, adescription attributes.

In addition, instances @usinessContextElements mayhave arlJRI, which is a Strings that
must be in URI format, and

1 aninstance dPerformancelndicator references any number of
impactingD ecision , which are théecision elements that impact it;

Decision Model and Notation Beta 1 45



1 aninstance oDrganisationalUnit references any number décisionMade and of
decisionOwned , which are théecision elements that model the decisions that the
organzation unit makes or owns.

BusinessContextElement inherits all the attributes and model associations IPdiNEEement .
Table8 presents the additional attributes and model associations of the
Busines sContextElement class.

Table 8. BusinessContextElement attributes and model associations

Attribute Description

URI: String[0..1] The URI of thisBusinessContextElement
Performancelndicator inherits all the attributes and model associations from

Busines sContextElement . Table9 presents the additional attributes and model associations of
the Performancelndicator class.

Table 9: Performancelndicator attributes and model associations

Attribute Description

impactingDecision Decision  [*] This attribute lists the instances@écision that
impact thisPerformancelndicator

OrganisationalUnit inherits all the attributes and model associations from
BusinessContextElement . TablelOpresents the additional attributes and model associations of
the Or ganisationalUnit class.

Table 10: OrganisationalUnit attributes and model associations

Attribute Description

decisionMade Decision [*] This attribute lists the Btances oDecision that

are made by thi®rganisationalUnit

decisionOwned Decision  [*] This attribute lists the instances@écision that
are owned by thi®rganisationalUnit
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6.3.8 Business Knowledge Model metamodel

DIINElement
Knowledge Source
+id : String [1]
13 +name : String [0..1] +requiredAuthority | 0.1
+de=scription : String [0..1]
InputData
T +reguiredinput | 0..1
DRGElement =
Decision
- +reguiredDecizion [0..1
Expression |.pody
0.1 0 - -
oA 0.1 . . .
BusinessKnowledgeModel +authorityReguirement [AuthorityRequirement
0.1 0.
0..* |+inputVariable 0.1
Informationitem | ; - 0.1 1 | +reguiredknowledge
+parameter
+knowledgeRequirement | 0..* 0.*

KnowledgeRequirement

Figure 19: BusinessknowledgeModel class diagram

The business knowledge models that are associated with a decision are reusable modular expressions of
all or part of their decision logic.

In DMN 1.0, the clasBusinessknowledgeModel is used to model a business knedde model.

BusinessknowledgeModel is a concrete specialization DRGElement and itinherits the
mandatoryid and optionahame anddescription attributesrom DMNElement.

In a DRD, an instance &usinessknowledgeModel s represented bylausiness knowlege
model diagramelement

A BusinessKnowledgeModel  element may have zero or mameowledgeRequirement
which are instance ¢dnowledgeRequirement , and zero or morauthorityRequirement ,
which are instances @futhorityRequirement

Therequirement subgraph of aBusinessKnowledgeModel  element is the directed graph
composed of thBusinessknowledgeModel  element itself, itknowledg eRequirement
elements, and the union of the requirement subgraphs of adigheedKnowledge elements that
are referenced by itsnowledgeRequirements

An instance oBusinessknowledgeModel s said to bevell-formed if and only if, either it does
not have anknowledgeRequirement |, or all of itsknowledgeRequirement  elements are
well-formed. That condition entails, in particuldrat the requirement subgraph of a
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BusinessKnowledgeModel  element MUST be acyclic, that is, that a
BusinessknowledgeModel  element MUST not require itself, directly or indirectly.

At the decisiorlogic level, aBusinessKknowledgeModel  element defines function. It maybe
composed o&n associatedody , which is an instance @&xpression and of zero or more
parameter , which are instances tiformationltem . Thebody that is associated with a
BusinessknowledgeModel  element is the reusable module of decisioncltigat is represented
by thisBusinessKnowledgeModel  elementTheparameters ina
BusinessknowledgeModel  element are theputVariables that are referenced by i®dy .

BusinessknowledgeModel inherits all the attributes and model associations from
DRGElenent . Tablell presents the additional attributes and model associations of the
BusinessknowledgeModel  class.

Table 11: BusinessknowledgeModel  attributes and model associations

Attribute Description

body: Expression  [0..1] The instance oExpression that describes th
logic represented by this
BusinessknowledgeModel |, that is, the
body of the function that it defines

parameter: Informationltem [*] This attribute lists thenstancs of
Informationltem tha model the paramete

of the function that this
BusinessknowledgeModel  defines

knowledgeRequirement This attribute lists the instances of

KnowledgeRequirement  [*] KnowledgeRequirement  that compose this
BusinessKnowledgeModel

authorityRequirement: This attribute lists the instances of

Aut horityRequirement [*] AuthorityRequirement that compose thig

BusinessKnowledgeModel
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6.3.9 Input Data metamodel

DNElameant

+id : String [1] DRGElameant
+name : String [0..1] &

+description : String [0..1]

+itemDefinition 0.* inputData
0.1

ltemDefinition

Figure 20: InputData class diagram

DMN 1.0 uses the clagsputData to model thanputs of a decision whose values are defined
outside of the decision model.

InputData is a concrete specialization DRGElement and itinherits the mandatong and
optionalname anddescription from DMNElement.

Instances onputData may reference am emDefinition , which is antemDefinition
element that specifies the type of data thatisltiputData represents.

In a DRD, an instance dfputData is represented by anput data diagram elementAn
InputData  element does not haveeguirement subgraph, and it is alwaysvell-formed.

InputData inherits all the attributes and model associations fbd&GElement. Tablel2 presents
the additional attributes and model associations olffjnetData  class.

Table 12 InputData attributes and model associations

Attribute Description

itemDefinition : ltemDefinition [0..1] The instance dftemDefinition that
describes the data type expected for this
Inpu t Data .

6.3.10 Knowledge Source metamodel

In DMN 1.0, the clas&nowledgeSource is used to model authoritative knowledge sources in a
decision model.
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In a DRD, an instance #&&nowledgeSource is represented bylknowledge sourcaliagram
element.

KnowledgeSource is a concrete specializationDRGElement, and thus oD MNEment , from
which itinherits the mandatong and optionahame anddescription from DMNElement and
the mandatoryd from from DRGElement. In addition, &KnowledgeSource has a
locationURI , which is a String that MUST be specified in a URI fornitatasatype , which isa
String and arowner , which is <an instance @rganisationalUnit ?>.

A KnowledgeSource element is also composed of zero or mewthorityRequirement
element, which are instances AfithorityRequirement

KnowledgeSource inherits all theattributes and model associations frdRGElement. Table13
presents the attributes and model associations &fribe/ledgeSource class.

Table 13: KnowledgeSource attributes and model associations

Attri bute Description

locationURI: String [0..1] The URI where thiKnowledgeSource is
located. ThdocationURI  MUST be specified
in a URI format.

type: String[0..1] The type of thiknowledgeSource

owner: OrganisationalUnit [0..1] The owner of thiskknowle dgeSource .
authorityRequirement: This attribute lists the instances of
AuthorityRequirement [*] AuthorityRequirement that contribute to

this KnowledgeSource

6.3.11 Information Requirement metamodel

The clasgnformationRequirement is used to model anformation requirement, as
represented by a plain arrow in a DRD.

An InformationRequirement element is a component oDeecision element, and it
associates that requiririgecision  element with aequiredDecision element, which is an
instance oDecision , or areq uiredInput element, which is an instanceloputData

An InformationRequirement element is composed ofvariable , which is an instance of
Informationltem , and that represents thdormationRequirement element at the
decision logic level.

Notice that arinformationRequirement element must reference the instanc®etision or
InputData that it associates with the requiriBgcision element, not contain it: instances of
Decision orlInputData can only be contained efinitions elements.
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An instance ofnf ormationRequirement is said to bavell-formed if and only if all of the
following are true:

1 itreferences aequiredDecision or arequiredinput element, but not both,

1 the referencedequiredDecision or requiredinput element is wetformed,

1 and theDecision element that contains the instancérndbrmationRequirement is
not in the requirement subgraph of the referemegdiredDecision element |, if this
InformationRequirement element references one.

Table14 presents the attributeagmodel associations of th&ormationRequirement
element.

Table 14: InformationRequirement attributes and model associations
Attribute Description
requiredDecision Decision [0..1] The instance dDecision that this

Informatio  nRequirement associates with
its containingDecision element.

requiredinput : InputData  [0..1] The instance dinputData that this
InformationRequirement associates with
its containingDecision element.

variable: Informationltem The instance dinformatio  nltem that
represents thimformationRequirement
in the logic of the requirin@ecision

6.3.12 Knowledge Requirement metamodel

The clasKnowledgeRequirement  is used to modellenowledge requirement as represented by
a dashed arrow in a DRD.

A KnowledgeRequi rement elementis a component ofeecision element or of a
BusinessKnowledgeModel  element, and it associates that requidegision or
BusinesskKnowledgeModel  element with aequiredKnowledge element, which is an
instance oBusinessKnowledgeModel

Noticethat aknowledgeRequirement  element must reference the instance of
BusinessknowledgeModel  that it associates with the requiribgcision or
BusinesskKnowledgeModel  element, not contain it: instancesBfsinessknowledg eModel
can only be contained Defini tions elements.

An instance oKnowledge Requirement is said to bevell-formed if and only if all of the
following are true:

9 itreferences aequired Knowledge element,
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1 the referencedequired Knowledge element is welformed,

and, if thelnformationRequireme nt element is contained in an instance of
BusinessknowledgeModel , thatBusinessKknowledgeModel element is not in the
requirement subgraph of the referenceguired Knowledge element.

Table15 presents the attributes and model asdmns of theKnowledgeRequirement  element.

Table 15: KnowledgeRequirement  attributes and model associations

Attribute Description
requ_iredKnowIedge: The instance oBusinessKnowledgeModel
BusinessKnowledgeModel that thisknowle dgeRequirement  associates

with its its containingdecision  or
BusinessknowledgeModel  element.

6.3.13 Authority Requirement metamodel

The clas®AuthorityRequirement is used to model aauthority requirement, as represented by
an arrow drawn with a dashed linedaafilled circular head in a DRD.

An AuthorityRequirement element is a component oDecision
BusinessKnowledgeModel  or KnowledgeSource element, and it associates that requiring
Decision , BusinessknowledgeModel  or KnowledgeSource element with a

require dAuthority  element, which is an instancekfowledgeSource , a
requiredDecision element, which is an instance@écision , or arequiredinput

element, which is an instanceloputData

Notice that arAuthorityRequirement element must reference the instarnd

KnowledgeSource , Decision orlnputData that it associates with the requiring element, not
contain it: instances afnowledgeSource , Decision orlInputData can only be contained in
Definitions elements.

Table16 presents the aitbutes and model associations of ghorityRequirement element.

Table 16: Authority  Requirement  attributes and model associations

Attribute Description
requiredAuthority : KnowledgeSource The instance dknowledgeSource that this
[0..1] AuthorityRequirement associates with its

its containing<nowledgeSource , Decision
or BusinessKnowledgeModel  element.
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requiredDecision Decision [0..1] The instance dDecision that this
AuthorityRequirement associates with its
containingKnowled geSource element.

requiredinput : InputData [0..1] The instance dinputData that this

AuthorityRequirement
containingKnowledgeSource element.

associates with its

6.4 Examples
Examples of DRDs are provideddtausell.2
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7 Relating Decision Logic to Decision Requirements

7.1 Introduction

Clause6 described howhe decision requirements level of a decision modeDRGrepresented in

one or more DRD8 may be used tmodel the structure of an area of dsmn making However, he

details of howeachdecision's outcome is derived from its irgpoust benodeled at the decision logic
level. This section introduces the principles by which decision logic may be associated with elements
in the DRG. Specificapresentations of decision loddecision tables and FEEL expressionstlaes
defined inclauses 8, 9 and10.

The decision logic level of a decision model in DMN dstssin one or more value expressions.
DMN 1.0, he elements of decision logic modeled as value expressions are literal expressisios, dec
tables and invocations:

1 aliteral expressionrepresents decision logic as text that describes howtpatotale is
derived from its input values. The expression language mangednot, be formal or
executable: examples of literal expressimttudea plainEnglishdescription of the logic of a
decision, a first order logic theqry Java computer prograanda PMML documentDMN 1.0
specifies an expression languaBEEL (seeclausel0), and a basic subset of FEEdeeclause
9) thatis the default language for literal expressions in DMN decisibles (clauses).

1 A decision tableis a tabular representation of decision logic, based on a discretization of the
possible values of the inputs of a decision, and organized into rulesapdiscretized input
valuesonto discreé output values (sedause8).

1 Aninvocation may beusedas an alternative to FEEtg model how a decision invokes
decision logic that is represented by a Business Knael&tbdel.

Decision logic is added to a decision madoigincluding avalue expressionoomponent irsome of the
decision model elements in tiERG:

1 From a decision logic viewpoint, a decision is a piece of logic that defines how a given question
is answered, based on the input data. As a consequanbeégeision element in a decision
model mayincludea value expression that describes how a decision outcome is derived from its
requiredinput, possibly invoking a business knowledge model,

1 From a decision logic viewpoint, a business knowledge model is a [pideeision logic that is
defined as a function in order to beused in multiple decisions. As a consequenaehe
business knowledge modallement mayncludea value expression, whichtise body of that
function

Another key component of the decisiogic level is thevariable: Variables are used to represent input
values in value expressions: input values are assigned to variables, and value expressions reference
variables Variables link information requirementsthe DRGto the value expressionsthe decision

logic level:

1 From a decision logic viewpoint, an information requirement is a requirement for an externally
provided value to be assigned to a free variable in the decision logic, so that a decision can be
evaluated. As a consequence, eafbrmation requirement in a decision model includes a
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variable that represents the associated dat

1 The variables that are used in the body of the function defined by a business knowledge model
elementn the DRGmust bebound to the information sources each of the requiring decision.
As a consequence, eduinsiness knowledge modehcludes zero or more viables that are the
parameters of the function.

The third key element of the decision logic level aratira definitions, that describe the types and
structures of data items in a decision moutgdut data elementsn the DRG andvariablesandvalue
expressionsat the decision logic level, may reference an associated item definition, that describes the
type and strucire of the data expected as input, assigned to the variable or resulting from the
evaluation of the expression.

Noticethatknowledge sourcesre not represented at the decision logic level: knowledge sources are
part of the documentation of the decislogic, not of the dcision logic itself.

The dependencies between decisioagyired information sourcesmd business knowledge models, as
represented by the information and knowledge requirements irGa &fRstrain how the value
expressions assiated wth these elements relate to each other.

As explained above, every information requirement at the DRG level is associated with a (variable,

expression) pair at the decision logic | evel
expressionmusie t he variable in one of stahdeackhwwrablesin on 0 s
a decisionbdbs information requirement must be a

expression that is associated with a variable in an informatioireesent specifies the value lte
assignedo the variablevhen evaluating he deci si onds expression:

1 If a decision requires another decisitre expression in the pair that is associated with the
information requirement inghustabsigning thevalierofahd d e c
required decision to an input variable of the requiring decidibis isthe generic mechanism
in DMN for composing decisions at theaision logic level;

9 if a decision requires an input datiae expression in the pdfrat is associated with the
information requirement is outside of the decision model and is, therefore, not represented as an
explicit expression: the variabie assignedhe valueof the data source attached to the input
data at execution timd his isthegeneric mecnismin DMN for instantiating the data
requirements for a decisioNotice that, for required input data, FEEL allows test datseto
included in the placenvhere the external value expression cannot be explicitly represented.

The input varbles of a decisiontiecision logionust notbe used outside that value expression or its
component value expsgions: the decision element defines the lexical scope of the input vaf@bles
its decision logic To avoid name collisions and ambiguitye thame of a vaablemustbe unique

within its scopeWhenDRG elementsire mapped to FEEL, the name of a variable is the same as the
(possibly qualified) name of its associated input data or decision, which guarantees its uniqueness.

When DRG elements amsapped to FEEL, all the decisions and input data in a DRG defioetext
which isthe literal expression that represents the logic associatedheitlecision element and that
represents that scope (see 9.3.2.8).iffegmation equirement elementsia decision areontext
entriesin the associated context, where kiegis the name of the variable that the information
requirement defines, and where theressions thecontextthat is associated with the required
decision or input data element tlia¢ information requement references. The value expression that is
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associated with the decision as its decision logic itpeessionin thecontext entryhat specifies
what is the result of theontext

In the same way, a business knowledge mo@eheht defines the lexical scopeitsfparameters, that
is, ofthe input variabldor its body.

In FEEL, the literal expression and scoping construct that represents the logic associated with a
budness knowledge model element i&iaction definition(see 8.3) where thdormal parametersare
the names of the parameters in the business knowledge model element,expiebsions the value
expression that is the body of the business knowledge model element.

If a business knowledge model element reguirge or more other business knowledgeets) itmust
have an explicit value expression that describes how the requineessignowledge models are
invoked and their results combined or otherwiseakztied.

At the decision logic level, a decisianvokesa required business knowledge modekbgluatingthe
business knowledge model's value expression with the parameters bound to its own inpdHbwvalue.
this may be achieved depends on how the decision logic is partitioned between the decision and
business knowledge models:

1 If a decision element requires mahanone business knowledge element, its value expression
mustbe a literal expression that specifies how the business knowiealiglelements are
invoked and how theiresults are combined into tliecision's outcome.

1 If a decision does not requiraeyabusiness knowledge modgits value expression must be a
literal expressionr decision tabléhat specifes the entire decision logic for deriving the output
from the inputs

1 Similarly, if a decisbn element requires only one business knowledge model elemetiie but
logic ofthedecision elaborat onthe logic of its required business knowledge model, the
decision element must have a literal expression that specifies how the business knowledge
model's value expression is invoked, and how its result is elabaoapedvidethe cecision's
outcome.

1 In all other case§.e.whena decisionrequiresexactlyone business knowledge model and does
not elaborate the logichhe value expression of a da@on elemenmaybe a value expression of
type invocation. In a value expression of type invocation, only the bindings of the business
knowledge model parameters to the decisions input data need be specified: the outcome of the
decision is the resuleturned by the business knowledge model's value expression for the
values passed to its parameters.

The binding of a business knowledge model's parameter is a value expression that specifies how the
value passed to that parameter is derived from the valdkeiaput variables of thevoking

dedsion

Using a value expression of type invocation is never required, even when possible: FEEL specifies its
own invocation mechanism for more complex usages, and a FEEL literal expression can always be
used insteadf@ value expression of type invocation.
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7.2 Notation

7.2.1 Boxed Expressions

We define a graphical notation for decision logic caliesled expressionsThis notation serves to
decompose the decision logic model into small pieces that can be associated withi2R(G. dithe

DRD plus the boxed expressions form a complete, mostly graphical language that completely specifies
Decision Models.

In addition to the generic notion bbxed expressionthis section specifies two kinds of boxed
expressions:

1 boxedliteral expression
1 boxedinvocation.

The boxed expression for a decision tablgeiined inclauseB. Further types of boxed expressions are
defined for FEEL, irclauselo.

Boxed expressions are defined nesively,i.e. boxed expressions can contain other boxed expressions.
The toplevel boxed expression corresponds to the decision logic of a single DRG artifact. This boxed
expression MUST have a hame box that contains the name of the DRG artifact. Thexamnay be
attached in a single box on top, as shawhigure21:

Name

top-level boxed
expression

Figure 21: Boxed expression

Alternatively, the name box and expression box can be separated bgpaueeand connected on the
left side with a dotted line, as shownFigure22:

Name

top-level boxed
expression

Figure 220 Boxed expression with separatedame and expression boxe

Name is the onlyisuallink defined between DB elements antioxed expressionsraphical tools
are expected to support appropriate graphical links, for example, clicking on a dskaeopens a
decision tableHow the boxed xpression ivisually associated with thBRD element is left to the
implementation.
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7.2.2 Boxed literal expression

In aboxed expression, a literal expressirepresented by its textlowever, two notational
conventions are provided to improve the readability of boxed literal expressions: typoairaping
literals and typographical date and time literals.

7.2.2.1 Typographical string literals

A string literal such as "DECLINED" can be represented alternatively as the italicized literal
DECLINED. For exampleFigure23is equvalent toFigure24:

Credit contingency factor table

Credit
ucC Risk Category Contingency
Factor
1 HIGH, DECLINE 0.6
2 MEDIUM 0.7
3 LOW VERY LOW 0.8
Figure 23: Decision table with italicized literas
Credit contingency factor table
Credit
ucC Risk Category Contingency
Factor
1 al LDI €~ &59 0.6
2 Ga95L| ac¢ 0.7
3 A hZ €a+x9w, [ 0.8

Figure 24: Decision table with string literals

To avoid having to discerning winerHIGH, DECLINEis "HIGH", "DECLINE" or "HIGH,
DECLINE", typographical string literals should be free of "," charactEEEL typographical string
literals must conform to grammar ri2& (name).

7.2.2.2 Typographical date and time literals
A date, time, date and time, or duration expressiarh as date("20138-09") can be represented

alternatively as the bold italicized liter2D1308-09. The literal must obey the syntax specified in
clauss10.3.2.2.410.3.2.2.5and10.3.2.2.6
7.2.3 Boxed invocation

An invocation is a container for the parameter bindings that provide the context for the evaluation of
the body of a business knowledge model.
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The reoresentation of an invocation is theme of the business knowledge madigh the parameteés
bindings explicitly listed.

As a boxed expression, an invocation is representeddmx containing the name of the business
knowledge model to be invoked, anaixes fora list of bindings, where each binding is represented by

two boxed expressions on a row: the box on the left contains the name of a parameter, and the box on
the right contains the binding expression, that is the expression whose value is dedigaed

parameter for the purpose of evaluating the invdkesiness knowledge modgskeeFigure25).

Name

invoked business knowledge model

parameter 1 Binding expressionl

é
parametep Binding expressioR
parameten Binding expressiom

Figure 25. Boxed invocation

The invoked business knowledge model is represented by the name of the business knowledge model.
Any other visual linkage is left to the implementation.

7.3 Metamodel

An important charaeristic of decisions and business knowledge models, in DMN, is that they may
contain an expression that describes the logic by which a modeled decision shall be made, or pieces of
that logic.

In DMN 1.0, the clas&xpression is the abstract super class &l expressions that are used to
describe complete or parts of decision logic in DMN models and that return a single value when
interpreted ¢lauser.3.1).

DMN 1.0 defines three concrete kindskofpression ; LiteralExpression ,
Deci sionTable (seeclause8) andinvocation

An expression may reference variables, such that the value of the expression, when interpreted,
depends on the values assigned to the referenced variables. In DMN 1.0, the class
| nformati onltem is used to model variables in expressions.

The value of an expression, like the value assigned to a variable, may have a structure and a range of
allowable values. In DMN 1.0, the classmDefinition is used to model data structures and
ranges.
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DMNElement

+id : String [1]
+name : String [0..1]
+description : String [0..1]

[

InformationRequirement

+informationFeguiremsnt |0..1

+itemDefinition ItemDefinition | stemComponentRef
0.1 |+wpeDefinition : String [0..1] 0.*

+typelanguage : String [0..1] 0. *
+igCollection : Boolean [1] = falze

+ypeRef : String [0..1] +itemDefinition
! FIII..1
+allowedValus
. . * * &
+bindingFormula U'_' 0.. 0.1 +input\ariable u"_
0.1 |Expression 0- Informationltemn | 4
+icalledFunction 0.1 v Srariable
1 fay +ivalueExpression 0.* G
+parameter (1
Invocation DecisionTable LiteralExpression
0.* +expressionLanguage : String [0..1]

+text : String [0..1]

0.1
+binding |0..* +import | 0..1
Binding Import
0.1 +imporiType : String [1]
0 +locationURI : String [0..1]
- +namespace : String [1]

Figure 26: Expression class diagram

7.3.1 Expression metamodel

An important characteristic of decisions and business knowledge models, in DMN, is that they may

contain an expression that describes the logic by which a modsdessorh shall be made, or pieces of
that logic.

In DMN 1.0, the clas&xpression is the abstract super class for all expressions that are used to

describe complete or parts of decision logic in DMN models and that return a single value when
interpreted.
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Expression is an abstract specialization@MNElement, from which it inherits thed , and
optional name anddescription attributes.

An instance oExpression is a componemf aDecision elementof a

Businessknow | edgeModel element, oof anltemDefinitio n element, or it is a component
of another instance d&xpression , directly or indirectly. Thed of anExpression element
MUST be unique within the containing instancebaftision , BusinessKnowledgeModel  or
ItemDefin i tion

An instance oExpression references zero or mon@putVariables , Which are instances of
Informationltem . TheinputVariables are lexically scoped, in instancestofpre ssion
and the scope is defined by the instancBedision that contains them as part of an
informationRequirement element, or by the instance BuisinessKnowledgeModel  that
contains them aparameter s. AnExpression element that is contained in an instance of
ItemDefinition MUST NOT reference anpputVar i able .

An instance oExpression references an optionaém Definit ion , which is an instance of
ItemDefinition that specifiests range of possible values.

An instance oExpression can be interpreted to derive a single value from the vaksegned to its
inputVariables . How the value ofmExpression element is derivettom the valuesssigned
to itsinputVariables depends on the concrete kind of Egre ssion .

Expression inherits from the attributes and model associatiom3\dNElement. Tablel7 presents
the additional attributes and modskaciations of th&xpression element.

Table 17: Expression  attributes and model associations

Attribute Description
inputVariable : Informationltem [*] | This attributes lists the instarsoef
Informationitem that are free in this
Expre ssion .
itemDefinition : ItemDefinition [0..1] | The instance dtemDefinition to which the value

of thisExpression  must conform

inputClause: Clause [0..1] The containing instance @flause , if this
Expression is aninputEntry  element in an
instanceof DecisionTable

outputClause Clause [0..1] The containing instance @flause , if this
Expression is anout putEntry elementin an
instance oDecisionTable
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7.3.2 ltemDefinition metamodel

In DMN, the inputs and output of decisions are data items wialge at the decision logic levek
assigned to variables or represertigdalue expressions.

An important characteristiaf data items in decision models is their structure. DMN does not require a
particular format for this data structure, but it doesgtedie a subset of FEEL as its default.

In DMN 1.0, the claskemDefinition is used to model the structure and the range of values of the
input and the outcome of decisions.

As aconcretespecialization oDMNElement, an instance dtemDefinition has @i d and an
optionalname anddescription . Theid of anltemDefinition element MUST be unique
within the containing instance Bfefinitions

The default type language for all elements can be specified Det@tions element using the
typeLanguage attribue. For example, ypeLanguage value of

http:// www. w3. 0rg/ 2001/ XMLSchemao indicates th
Definitions are in the form of XML Schema types. If unspecified, the default is FEEL.

Notice that the data types trat built in theypelLanguage that is associated with an instance of
Definitions need not be redefined igmDefinition elements contained in that

Defin itions element: they are considered imported and can be referenced in DMN elements within
theDefiniti  ons element.

The type language can be overridden locally usingythel anguage attribute in the
ItemD efinition element.

Notice, also, that the data types and structures that are defined at the top level in a data model that is
imported using aimport element that is associated with an instancBefinitions need not be
redefined byttemDefinition elements contained in thBefinitions element: they are

considered imported and can be refeeed in DMN elements within thgefinitions element.

An ItemDefini  tion element may havetgpeDefinition , Which is a String that defines the
data structure using thgpelLanguage , or atypeRef , which is a String that references a builtin
data type in the associatggheLanguage or a type or data structure defined atttiyelevel in an
external document using tipelLanguage : in the latter case, the external document MUST be
imported in theDefinitions element that contains the instancdtemDefinition , using an

| mport elementFor example, in the case of data struesurontributed by an XML schema, an
Import would be used to specify the file location of that schema, angpge&ef attribute would
reference the type or element definition in ith@ortedscrema.

By default, thename of anltemDefinition is the name dthe type that is defineid its
typeDefinition or referenced in itgype Ref. An IltemDefinition element MUST NOT
have both @aypeDef i nition and atypeRef .

If the type language is FEEL thiltin types are the FEEL buiib data typesnumber string,
boolean, duration, timeanddate and time
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An ltemDefinition element mayestrictthe values that are allowed from the

typeDefin ition ortypeRef , using thellowedValue attribute: eaclallowedValue isan
instanceof Expression  that specifies a single allowedlva or a range of allowed values from the
typeDefinition ortypeRef .Theitem Definition of theallowedValues = MUST be the
containingltemDefinition element itself and MAY be omittetf.an | temDefinition
elementcontainsone or morallowedValue s, the listof theallowedValue s specifies the
complete range of values that thismDefinition represents. If attemDef i nition  element
does not contain aaslowedValue | its range of allowed values is the full range of the referenced
typeRef or definedtypeDef i nitio n.

In cases where the values thatt@mDefinition element represesaire collections of values in
the allowed range, the multiplicity can be projected into the attrisG@lection . The default
value for this attribute ifalse

An alternative way to efine an instance dfemDefinition is as a composition of other
ItemDefinition elements. An instance iEmDefinition may reference zero or more
itemComponentRef , which ardtemDefinition elements: each value in the range of an
ItemDefinition element thareferences at least otemComponentRef is made of one value
in the range each of the referended nComponentRef elements.

An ItemDefinition element must be defined using only one of the alternative ways:

1 inline definition of a data type or structursing atypeDefinition , possibly restricted
with allowe dValues ;

1 reference to a butih or importedtypeRef , possibly restricted withllowe dValues ;
1 composition of otheltemDefinition elements, referencingemComponentRef

That is, aritemDefinition elemant that references attmComponent Ref element MUST
NOT have aypeDefinition , atypeRef orallowedValue s. Reciprocally, an

ItemD efinition element that hastgipeDefinition or atypeRef attribute MUST NOT
reference anjtemComponent Ref. As already mentiorteabove, aftemDefinition element
MUST NOT have both &peDef i nition and atypeRef .

TheltemDefinition element specializd8MNElement and it inherits its attbutes and model
associationsTable18 presents thadditionalattributes and model associations of the
ItemDefinition element.

Table 18: ItemDefinition attributes and model associations

Attribute Description

This attributas used to define in lindhe basalata

typeDefinition: String [0..1
yp gl ] structurefor this ItemDefinition
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This attributas used tadentifies the base type of this

typeRef: String [0..1] lte nDefinition

This attribute identifies the type language used to
speify the base type of thisemDefinition . This
value overrides the type language specified in the
Definitions elementThe language MUST be
spedfied in a URI format.

typeLanguage:String [0..1]

This attribute lists th&xpression elements that
define thevaluesor range of valuem the baseype that
are allowed in thiste nDefinition

allowedValue: Expression [*]

This attribute lists théemDefinition elements

itemComponentRef: ltemDefintion [*] X -=
that compose thigkemD efinition

Setting this flag tarue indicates that the actual vakie
defined bythis ItemDefinition arecollections of
allowed valuesThe default igalse

IsCollection: Boolean

7.3.3 Informationltem metamodel

In DMN 1.0, the clastnformationltem is used to model variables at the decision logic level in
decision models.

Informationltem is a concrete subclasf DMNElement, from which it inherits théd , and
optional name anddescription attributes, except thahdnformationltem element MUST
have aname attribute, which is the name that is used to represent it in BRpgession  elements.
Thename of an Inf ormationltem  element MUST be umjue within its scope.

In DMN, variables represent the values that are input to a decision, in the description ofshie deg 6 s
logic, or the values that are passed to a module of decision logic that is defined as a(amdtioat is
represented by a business knowledge model element). In the first case, a variable is the realization, at
the decision logic level, of one of the information requirements (atgbision requirementsvel) of a
decision; in the second caseyariable is one of the parameters of the function that is the realization, at
the decision logic level, of a business knowledge model element.

As a consequence, &mformationltem element MUST be eitheneariable in an instance of
InformationRequirement or aparameter in an instance ddusinessKknow | edgeModel ;
it MUST NOT be bothThe scope of amformationltem element is th®eci sion that contains
the containingnformationRequirement element, or the containing

Businessknow | edgeModel element.
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A variable in an instance dhformationRequirement MUST be annputVariable in
thedecisionLogic in theDecision element that contains theformationRequir ement
element. Aparameter in an instance dBusinessKnowledgeModel = MUST be an

inputVariable in thevalueExpr ession in thatBusinessKknowledgeModel  element.
As a concrete specialization Bkpression , aninformationltem element can benterpreted
and assigned a value. Specifically:

1 An Informationltem element is assigned the value of thquiredDecision that is
referenced by its containing instanceloformationRequirement , if it references one.

1 AnInformationltem element that is parameter in aBusinessKknow | edgeModel
element can only be assigned a value usiBmding element as part of an instance of
Invoc atio n.

1 Otherwise, afnformationltem element is assigned a value by the external data source
that is attached at runtime to tregjuiredinput element that its containing instance of
InformationRequirement references. How a data source is attached to an iestdnc
InputData  at run time, and how it assigns a value tdrdiormationltem element is out
of the scope of DMN 1.0.

In any case htevalueDefinition element that is associated with an instance of

Informati  onltem must becompatible withthevalue Definition that is associated witihe
DMN model element from which it takes its value.

Informationltem inherits of all the attributeandmodel associations @MNElement. Table19
presents thadditional attributeandmodel assoetions of theInformationltem element

Table 19: Informationltem attributes and model associations

Attribute Description

/valueExpression:Expre ssion TheExpression whose value is assigned to this
[0..1] Informationltem . This is a daved dtribute
information Requirement: The instance ofinformationRequ i rement in which
Inform ationRequirement [0..1] | this Informationitem is a part, if any

itemDefinition : ltemDefinition The instance dtemDefinition to which the value of
[0..1] this | nformationltem must conform

7.3.4 Literal expression metamodel

In DMN 1.0, the claskiteralExpression is used to model a value expression whose value is
specified by text in some specified expression language.
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LiteralExpression IS a concrete subclassBkpr ession , from which it inherits thed ,
i nputVariable  andvalueDefinition attributes.

An instance otLiteralExpression has an optiondkxt , which is a String, and an optional
expressionLanguage , which is a String that identifies the expression languatgeetéxt . If no
expressionLanguage is specified, the expression language oftéx¢ is the
expressionLanguage  that is associated with the containing instancBeffnitions . The
expre ssionLanguage MUST be specified in a URI format. The default exprestaoguage is
FEEL.

As a subclass dixpres sion , each instance dfiteralExpression has a value. Thext in
an instance ofiteralExpression determines its value, according to the semantics of the

Li t eralExpression 0 sxpressionLanguage .Thesemantics of DMN.O decision models as
described in this specification applies only if tagt of all theinstance of LiteralExpre ssion

in the model argalid expressiosin ther associated»@ression language.

An instance otiteralExpression may include ammport , which is an instance dfmport
that identifies where the text of théeralExpression is located. An instance of
LiteralExpression MUST NOT have both gext and anmport . TheimportType of the

i mport MUST be the same as te&pressionLanguage  of thelLiter alExpression
element.

LiteralExpression inherits of all the attributesndmodel associations @&xpre ssion . Table

20 presents the additional attributes and model aatsmas of theliteralExpression element.

Table 20: LiteralExpression attributes and model associations

Attribute Description

text: String [0..1] The text of thid.iteralExpression . It MUST be a
valid expression in thexpressionLanguage

expressionLanguagesString [0..1] This attribute dentifies the expression language used in
LiteralExpression . This value overrides the
expression language specified for the containing instan(
DecisionRequirementDiagram . The language

MUST be specified in a URI format.

import: Import [0..1] The nstance ofmport that specifies where the text of t
LiteralExpression is located.
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7.3.5 Invocation metamodel

Invocation is a mechanism that perntiteevaluaion of onevalue expressionthe invoked expression

T inside another value expressibthe invking expressioii by binding locally the input variabled

the invoked expression to values inside the invoking expression. In an invocation, the input \a&riables
the invoked expression are usually callgarametersinvocation permits the same valugesssion to

be reused in multiple expressions, without having to duplicate it as-axuiession in all thesng
expressions.

In DMN, the clasdnvocation  is used to model invocations as a kindegpression
Invocation  is a concrete specialization Bxpression , from which it inherits thed ,
inputVariable andval ueDefinition attributes.

An instance ofnvocation  is made of zero or motanding , which are instances &inding
and model how the parameters of the invoked expression are boundnjouthi®ariables  of the
invoking instance oExpression

An instance ofnvocation references aalledFunction , which is the instance of
Expre ssion to be invoked.

The value of an instance bofv ocation is the value of the associatealledFunction , With its
inpu tVariables  assigned values at runtimer thebinding sin thelnvocation

Invocation ~ MAY be used to model invocations in decision models, veligecision element
has exactly onknowledgeRequ i rement element, and whetihe decisionLogic in the
Decision elerrent consists only in invoking tH&usinessknowledgeModel  element that is
referencedy thatrequiredKnowledge and a more complex value expression is not required.

Using Invocation  instances as th#ecisionLogic in Decision elementpermisthere-use
of thebody of an instance oBusinessKnowledgeModel  as the logidor any instance of
Decision that requires thaBusinessKnowledgeModel , where each requirinDecision
element specifies its own bindinfyg theBusinessknowledgeModel e | e m@arametsrs

ThecalledFunction that is associated witihelnvocation  element MUST BEhebody of
theBusinessknowledge Mbdel elementhat is required btheDecision element that attains
thelnvocation ; that is, thecalledFunction is a derived attribut&helnvocation  element
MUST have exactly onkinding for eachparameter in theBusiness Knowl edgeModel
element

Invocation  inherits of all the attributeendmodel associations &xpression . Table21presents
the additional attributes and modsbkacétions of thelnvocation  element.
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