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Preface
OMG

Founded in 198%he Object Management Group, Inc. (OMG) is an open membershiffonptofit computer industry

standards consortium that produces and maintains computer industry specifications for interoperable, porsaldabénd r
enterprise applications in distributed, heterogeneous environments. Membership includes Information Technology vendors,
end users, government agencies, and academia.

OMG member companies write, adopt, and maintain its specifications following aimae, open process. O
specifications implement the Model Driven Architecture® (MDA®), maximizing ROI through difedlycle approach to

enterprise integration that covers multiple operating systems, programming languages, middleware and networking
infrastructures, and software devel opment environments. C
LanguageE); CORBAE (Common Object Request Broker Archite
industry-specific standards for dozens of veat markets.

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

OMG Specifications

As noted OMG specifications address middleware, modeling and vertical domain framewor®M@lISpecifications are
available from the OMG website at:

http://www.omg.org/spec

Specifications are organized by the following categories:
Business Modeling Specifications

Middleware Specifications
AcoORBA/IIOP
AData Distribution Services
ASpecialized CORBA

IDL/Language Mapping Specifications

Modeling and Metadata Specifications
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 Specifications

CORBA Security Specifications

All of OMG6és formal specifications may be downl oaded
specifications are available from individwalppliers.) Copies of specifications, available in PostScript and PDF 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: +1-781-4440404
Fax: +1781-444-0320

Email: pubs@omg.org
Certain OMG specifications are also available as ISO standards. Please lutméiwvw.iso.org

Typographical Conventions

The type styles shown below are used in this document to distingoiglapmming 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 syntax 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 T 10 pt.: Examples and non-normative remarks

Helvetica/Arial - 10 pt: Exceptions
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1 Scope

The primary goal oDMN is to provide a&zommonnotation that is readily understandable by all business users, from the
business analysteeding to creatimitial decision requements anthenmore detailed decision modets the technical
developers responsible fautomating the decisions processes, and finally, to the business people who will manage and
monitor thosalecisionsDMN creates a standardized bridge for the lgatween the businedscisiondesign andiecision
implementationDMN notation is designed to be useable alongside the staB&wdN business process notation.

Another goals to ensure thatecision models are interchangeable across organizations Xidlamepresentation.

Theauthors havérought forth expertise and experietiiaanm theexistingdecision modeling communignd has sought to
consolidate theommonideas from these divergent notations into a single standard notation.
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2 Conformance

2.1 Conforman ce levels

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

The specification defines thrdevelsof conformancenamelyConformance Level 1 Conformance Level 2and
Conformance Level 3

An implementation claiming conformance®@wnformance Level I not required to suppo@onformance Level @r
Conformance Level.3An implementation claiming conformance@nformance Level & not required to support
Conformance Level.3

An implementatn claiming conformance ©onformance Level 1SHALL comply with all of the spedifations set forth

in clause 6 (Decigon Requiremers), 7 (Decision Logic)and8 (Decision Table) of this documenfAn implementation
claiming conformance tG@onformance Level s never required to interpret expressions (modeled & aression
elements) in decision models. However, to the extent that an implementation claiming cooéotm@mformance Level

1 provides anrnterpretation to an expression, that interpreta88iALL be consistent with the semantics of expressions as
specified inclause?.

An implementation claiming conformance@mnformance Level 2SHALL comply with all of the specifications set forth
in clauses 6 (Decision Requiremeslt, 7 (Decision Logicland8 (Decision Tablepf this documentin addition it is required
to interpret expressions in teemple expression language-FEEL) specified inclause9.

An implementation claiming conformance@@nformance Level 3SHALL comply with all of the spedifations set forth

in clause 6 (Decision Requiremes), 7 (Decision Logic)8 (Decision Table) and0 (Expression language) of this
document.Notice that the snple expression language that is specifiedause9 is a subset of FEEL, and that, therefore,
an implementation claiming conformanceGonformance Level 8an also claim conformance @onformance Level 2
(and toConformane Level J.

In addition,animplementation claiming conformance to any of the tid&N 1.0 conformancdevelsSHALL comply
with all of the requirements set forth@lause2.2

2.2 General conformance requirements

2.2.1 Visual appearance

A key element oDMN is the choice of shapes and icons used for the graphical elements identified in this specification. The
intent is to create a standard visual language that all decision modelers will recognize and understand. An ingriementati
that creates and displays decision model diagi&iiBLL use the graphical elements, shapes, and markers illustrated in

this specification.

There is flexibility in the size, color, line style, and text positions of the defined graphical elementsydrerepitherwise
specified.

The following extensions to@MN Diagram are permitted:

1 New markers or indicators MAY be added to the specified graphical elements. These markers or indicators could
be used to highlight a specific attribute 0b&MN element otto represent a new subtype of the corresponding
concept.

1 A new shape representing a new kind of artifdlétY be added to a Diagram, but the new shape SHALL NOT
conflict with the shape specified for any otlt#vIN element or marker.
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1 Graphical element8IAY becolored, and the coloring may have specified semantics that exteimfiottmeation
conveyed by the element as specified in this standard.

1 The line style of a graphical elemevAY 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 plain line, 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 connections.

To the extent that an implementation provides an interpretation of Bdfhediagram elemet as a semantic specification
of the associated concept, the interpretaBbIALL be consistent with the semantic interpretation herein specified.

2.2.3 Attributes and model associations

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

For every attribute orrpperty that is specified as mandatory, a conforming implementation SHALL provide some
mechanism by which values of that attribute or property can be created and displayed. This mechanism SHALL permit the
user to create or view these values for dabtN element specified to have that attribute or property.

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

If a graphical representation is used, it SHALL be the representation specified. Where no graphical representation for that
attribute or property ispecified, the implementation MAY use either a graphical representation or sommedhanism.

If a graphical representation is used, it SHALL NOT conflict with the specified grapbprasentation of any othBIMN

element.
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4.2 IPR and Patents
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4.3 Guide to the Specification

Clausel summarizes the goals of the specification.

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

Clauses lists normative references.
Clauses provides additional information useful in understandirgglibckground to and structure of the specification.

Clauseb discusses the scope and useBMN and introduces the principal concepts, including the two levéd/i: the
decision requirements level and the decision logielle

Clause6 defines the decision requirements leveDMN: the Decision Requirements Graph (DRG) and its notation as a
Decision Requirements Diagram (DRD).

Clause? introduces the principles bwhich 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 DMN:
1 ClauseB defines the notation and syntax of Decision Tabld3NtN

1 Clause9 defines SFEEL: a subset of FEEL to support decision tables
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1 ClauselOdefines the full syntax and semantics of FEEL: the default expression language used for the Decision
Logic level ofDMN.

Clausell provides an example &MN used to moddiuman an@dutomated dgsion-making in a simple business process.
Clausel2 addresses exchange formats and provides references to maedable files (XSD and XMI).
The Annexes provide nemormative background information:

1 Annex Adiscusses the relationship betwé&#viN andBPMN

1 AnnexB suggests principles for encapsulating decision models as decision services

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

The purpose dDMN is to provide the constructs that are needadddel decisiog so thatorganizationatlecisiormaking
can be readilglepicted in diagramsccurately defined by business analyatgl(optionally) automated

Decisionmaking is addresseftom two differentperspectivedy existing modeling standards

91 Business process modéésg.BPMN) can describe theoordinationof decisionmaking within business
processes by defining specific tagksactivitieswithin which the decisioimaking take place.

1 Decision loge (e.g. PRR, PMML)andefinethespecific logic used to make individual decisiofts,exampleas
business rulegdecision tablegyr executable analytimodels

However,a number of author@ncluding members of the bmission teamhave observed that decisiomaking has a
internalstructure which is not conveniently captured in eittfeéhesemodeling perspectiveOur intention is thaDMN

will providea third perspective the Decision RequiremenBagrami forming abridge between business process models
anddecision logianodels

9 Business process models will define tasks withisinesgprocesses where decisiomakingis 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 Diagrarasd decision logican provide a complete decision model which
complements a business process model by specifying in detail the denegiorg carried out in process taskishe
relationships betweehésethree aspectsf modeling are shown iRigure 1
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Figure 1. Aspects of modeling

The resulting connectesktof models will allowdetailed modeling of the role of business rued analytic models
business processes, crasdidation of modelstop-downprocessiesign andutomationand aitomatic execution of
decisionmaking(e.g.by a business process management sys#diing a decision service deployed frombusiness rules
management system)

AlthoughFigurel shows dinkagebetween a business process model a decision modédbr the purposes of explaining
therelationship betweeBMN andother standardst must be stressed tHaMN is not dependent dBPMN, andits two
levelsi decision requiremenenddecision logid may be usethdependently or in coapction to modeh domain of
decisionmaking without any reference to business processeslauses.2).

DMN will provide constructs spannibgthdecisionrequirementsanddecision logionodeling. For decision requirements

modeling it defines the concept of a Decision Requirements Gfape) comprising a set of elements and their

connection rulesand a corresponding notation: the Decision Requirements Diagram (0FDjlecision logic modeling

it providesa language ckdd 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 expsegticiormally defined semantics

It also provides a notationforde si on | ogi ¢ ( fi bo x edhpoeertpaf thesdscisionrogiol¢vel tolbd o wi n
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drawn graphically and associated with elemenis D&cision Requirements Diagramhe relationship between these
constructs is shown iRigure2.
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Figure 22 DMN Constructs

5.2 Scope and uses of DMN

Decision modeling is carried out by business analysts in order to understand and define the decisions used in a business or
organization. Such decisions are typicalpeaational decisions made in diyday business processes, rather than the
strategic decisioimaking for which fewer rules and representations exist.
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Three uses dDMN can be discerned in this context:
1. For modeling human decisiemaking
2. For modeling theequirements for automated decisimaking

3. For implementing automated decisioraking.

5.2.1 Modeling human decision -making

DMN may be used to model the decisions made by personnel within an organization. Human-oedisigrcan be
broken down into a networlf mterdependent constituent decisions, and modeled using a DRD. The decisions in the DRD
would probably be described at quite a high level, using natural language rather than decision logic.

Knowledge sources may be defined to model governance of denisiking by 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). These
knowledge sources may be linked together, for example to show that a decisiorrieddag by a set of regulations
defined by a regulatory body, and (b) by a company policy document maintained by a manager.

Business knowledge models may be used to represent specific areas of business knowledge drawn upon when making
decisions. This wilallow 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 interdependencies between areas of knowledge (in a
manner similar to that used in the existinghteique olKnowledge Structure Mappijg Knowledge sources may be linked

to the business knowledge models to indicate how the business knowledge is governed or maintained, for example to show
that a set of bbsiness policies (the business knowledge model) is defined in a company policy document (the knowledge
source).

In some cases it may be possible to define specific rules or algorithms for the dewikiog. These may be modeled

using decision logic (e.dusiness rules or decision tables) to specify business knowledge models in the DRD, either
descriptively (to record how decisions are currently made, or how they were made during a particular period of observation)
or prescriptively (to define how deaisis should be made, or will be made in the future).

Decisionmaking modeled ilDMN may be mapped to tasks or activities within a business process modeleBRSINg

At a high level, a collaborative decisiomaking task may be mapped to a subset of dewsin a DRD representing the

overall decisiormaking behavior of a group or department. At a more detailed level, it is possible to model the
interdependencies between decisions made by a number of individuals or grouf@PlMgollaborations: each

participant in the decisiemaking is represented by a separate pool in the collaboration and a separate DRD in the decision
model. Decisions in those DRDs are then mapped to tasks in the pools, and input data in the DRDs are mapped to the
content of mesgpes passing between the pools.

The combined use &PMN andDMN thus provides a graphical language for describing multiple levels of human
decisionmaking within an organization, from activities in business processes down to a detailed definition afi ttegiisi
Within this contexDMN models will describe collaborative organizational decisions, their governance, and the business
knowledge required for them.

5.2.2 Modeling requirements for automated decision  -making

The use oDMN for modeling the requirementsr automated decisiemaking is similar to its use in modeling human
decisionmaking, except that it is entirely prescriptive, rather than descriptive, and there is more emphasis on the detailed
decision logic.

For full automation of decisions, the d&on logic must be complete, i.e. capable of providing a decision result for any
possible set of values of the input data.

However, partial automation is more common, where some decisadiing remains the preserve of personnel.

Interactions between humand automated decisionaking may be modeled using collaborations as above, with separate
pools for human and automated decisimakers, or more simply by allocating the decisioaking to separate tasks in the

business process model, with user taskbfionan decisiommaking and business rule tasks for automated deeisaking.

So, for example, an automated business rules task might decide to refer some cases to a human reviewer; the decision logic
for the automated task needs to be specified ibfullt t h e r e vimakimgaowdse Idftaugspesified. n
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Once decisions in a DRD are mapped to tasles(BPMN business process flow, it is possible to validate across the two
levels of models. For example, it is possible to verify that all inpat idethe DRDs are provided by previous tasks in the
business process, and that the business process uses the results of decisions only in subsequent tasks Bi\gjdteways.
models the relationships between Decisions and Business Processes so thatitresDeaisnust be made for a Business
Process to complete can be identified and so that the specific deuisiang tasks that perform or execute a Decision can

be specified. IIDMN 1.0 no formal mapping oDMN ItemDefinition or DMN InputData to BPMN

Dat aObject is proposed but an implementation could include such a check in a situation where such a mapping could be
determined.

TogetherBPMN andDMN therefore allow specification of the requirements for automated decrsaimg and its

interaction with hman decision making within business processes. These requirements may be specified at any level of
detail, or at all levels. The threier mapping between business process models, DRDs and decision logic will allow the
definition of these requirements be supported by modbhsed computesided design tools.

5.2.3 Implementing automated decision -making

If all decisions and business knowledgedels are fully specified using decision logic, it becomes possible to execute
decision models.

One possible scenarios t he use of HAdecision serviceso deployed fr ol
called by a Business Process Management System (BPMS). A decision service encapsulates the desisppoligig

a DRD, providing interfaces that correspdadubsets of input data and decisions within the DRD. When called with a set

of input data, the decision service will evaluate the specified decisions and return their results. The com¥tainhat

all decision logic is free of sideffects meanthat decision services will comply with SOA principles, simplifying system

design.

The structure of a decision model, as visualized in the DRD, may be used as a basis for planning an implementation project.
Specific project tasks may be included to caherdefinition of decision logic (e.g. rule discovery using human experts, or
creation of analytic models), atide implementation of components of the decision model.

Some decision logic representing the business knowledge encapsulated in decisies Beeds to be maintained over

time by personnel responsible for the dedMBsupporsthe usi ng ¢
effective design and implementation of knowledge maintenance interfaces: any business knowledge redntiemance

should be modeled as business knowledge models in the DRD, and the responsible personnel as knowledge sources. DRDs
then provide a specification of the required knowledge maintenance interfaces and their users, and the decision logic
specifiesthe initial configuration of the business knowledge to be maintained.

Other decision logic needs to be refreshed by regular analytic modeling. The representation of business knowledge models
as functions ilDMN makes the use of analytic models in decisiervices very simple: any analytic model capable of
representation as a function may be directly called by or imported into a decision service.

5.2.4 Combining applications of modeling

The three contexts described above are not mutually exclusive alternailagge process automation project might use
DMN in all three ways.

First, the decisiomrmaking within the existing process might be modeled, to identify the full extent of current decision
making and the areas of b uwisdi naensasl yksni oswlperdogve diensv o lhvee th.a s eTl hi

Next, the process might be redesigned to make the most effective use of both automated and humamaldoigjaiten

using collaboration between the two (e.g. using automated referrals to heaisinrmakers, or decision support systems

which advise or constrain the user). Such a redesign involves modeling the requirements for thendakisgto occur

in each process task and the roles and responsibilities of individuals or groups tgattigation. This model provides a

Athoed specification of t henakingigcodrdin&es. pr ocess and the deci

Compari so+ sof abndé Amedel s will indicate requirements not
managementchanges in the roles and responsibilities of personnel, and training to support new or modified business
knowledge.

Decision Model and Notation 1.0 FTF Convenience Document 25



Finall yb,e ot hmeo dietlo wi | | be i mplemented as executable syste
specified in FEEL andr other external logic (e.g. externally defined Java methods or PMML models), components of the
decision model may be implemented directly as software components.

DMN does not prescribe any particular methodology for carrying out the above activibed; supports the models used
for them.

5.3 Basic concepts

5.3.1 Decision requirements level

Thewordfi d e c i hastwo definitions in common useit maydenote the act of choosing among multiple possible
options or it maydenotethe optionthat ischosenlIn this specificationywe adopt the formaursage: alecisionis the act of
determining aroutput value(the choseroption), from a number ofnput values usinglogic defininghow the output is
determined from the inputsThis decision logicmayinclude oneor morebusiness knowledge modelshich encapsulate
busines&now-howin the form of business rules, analytic models, or other formaligimis. basic structurgrom which all
decision models are builg shown inFigure3.

Decision _ Business
knowledge
Input data

Figure 3. Basic elements of a decision model

For simplicity andgenerality, many of the figures in this specification skeash decisioms having a single associated

business knowledge model, but it should be noteddNdYl doesnot require this to be the case. The use of business
knowledge models to encapsulate decision logic is a matter of style and methodology, and decisions may be modeled with
no associated business knowledge models, or with several.

Authorities may be defied for decisions dvusiness knowledge modeigshich might bgfor exampledomain experts
responsible for defining or maintaining them, or source documents from tbéitess knowledge modelse derived, or
seb of test casewith which the decisions ust beconsistent. These are calletbwledge sourcegseeFigured).

Knowledgea Knowledge
source 1 source 2

= o Business
Decision -
knowledge

A

| Input data ]

Figure 4: Knowledge sources
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A decision is said to firequi r eTheinptetsayibenputdats, orithe outputsdoé r t
other decisions(In either case they may be data structures, rather than just simple datp ifehresinputs of a decision
Decisiorl include theoutputof amotherdecision cisior?, Decisiorl  fi r e q ecisiore ®earisiddbsmaythereforebe
connected in a netwodalled aDecision RequirementGraph (DRG), which may be drawn adecision Requirements
Diagram (DRD). A DRD shows how a set of decisiothspend on each other, oput data, and ohusiness knowledge
models A simple exampl®f a DRD with only two decisionis shown inFigure5.

Decision 1 - Business
knowledge 1

e Business
Input data 1 Decision 2 __{ knowledge 2 J
‘ Inputdata2 )

Figure 5: A simple Decision Requirements Diagram (DRD)

A decisionmayrequiremultiple busness knowledge modeksnd abusiness knowledge modweakyrequiremultiple other
business knowledge modgetss shown ifrigure6. This will allow (for example) the modeling of compld&cisionlogic by
combining diverse areas of busisdsiowledgeand the provision of alternative versions of decision logic for use in

different situations.

Business
knowledge 1
i - Business
Decision k elis o
e L nowledge 2a
Business
knowledge 2 2
i Business
knowledge 2b

Figure 6: Combining business knowledge models

DRGs and their notatioas DRDsare specified in detail inolauseb.

5.3.2 Decision logic level

The components of theecision requirementsvel of a decision modehay bedescribedas they are abovasingonly

business conceptd his level of description is often sufficient for business analysisdofaain of decisiommaking, to

identify the business decisiomvolved, their interrelationships, the areas of business knowledge and data required,by them
and the sources of the business knowledggng decision logic, the same components may be sgeicifgreater detaito

capture a complete set of business rules and calculation§f desired) to allow the decisiemaking to befully

automated.

Decision logic may also provide additional information about how to display elements in the dexidiElnFor example,

the decision logic element for a decision table may specify whether to show the rules as 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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The correspondere between concepts at tdecision requirementsvel and the decision logic leveldescribed below.

Please note that the figures belowas inFigurel andFigure2, the grey ellipseand dotted hiesare drawn only to indicate
correspondences betweeonceptsn differentlevelsfor the purposes of this introduction. Theyrau form part of the

notation ofDMN, which is formally defined iclauses 6.2, 8.2and10.2 It is envisaged that implementations will provide
facilities for moving between levels of modeling, sucliias p e nfi chrgiol,| i ng down 6 DdNMdoésnat o mi ng
specify how this should be de.

At the decision logic level, evedecisionin aDRG is defined using aalue expressiorwhich specifies how théecisior®d s
outputis determined from itgyputs At that level, thalecisionis considered tbethe evaluation of the expressiofihe
value expression may be notated usirgpaed expressionas shown irfrigure?.

Decision 1 e Business
knowledge 1

— Business ot
( Inputdata 1 } Decision 2 __{ knowledge 2 J

A

Decision 2

' Inputdata2 ) ) )
P : Falue expression

Figure 7. Decision andcorrespondingvalue expression

In the same way, at the decision logic level, a business knowlealde! e defined using a value expression that specifies
how an output is determined from a set of inpMalue expressionsnay be encapsulated famctions, which may be

invoked fromdecisionévalue expressiondyusiness knowledge modelseexamplef suchfunctions(but decision logic

may also includéunctionswhich do not correspond tmisiness knowledge modglsThe interpretation dfusiness
knowledge modelas functions ilDMN means that the combinationlmfisiness knowledge modeils inFigure6 has the
clearsemantics of functional compositiofihe value expression of a business knowledge model may be notated using a
boxed function, as shown irfrigure8.

Decision1 | Business | T
knowledge 1 -
4 ‘ “te-... - |Business knowledge 1
3 Parameters
Input data 1 Decision 2 fommmees Busihess :.
knowledge 2 . Value expression
2 k.

Input data 2

Figure 8: Business knowledge model andorrespondingvalue expression
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A business knowledge modahy contain any decision logic which is capable of being representddratian This will
allow the import of many existing decision logic modeling standardsf@ business rules and analytic models) iDidN.
An important format of business knowledge, specifically support&@MM, is the Decision TableSuch a business
knowledge model may be notated usingexision Table as shown idrigure9.

Decision 1 S { kn?;ﬁggs; : J
- Business knowledge 2

/ \ U Input 1 Input 2 Qutput

o Business 3
( Input data 1 ) Decision 2 ——{ knowledge 2 J o : 1 Input entry 2a Output entry 1
g Input entry 1a

2 Input entry 2b || Output entry 2

A g
i Input data 2 ) 3 | Input entry 1b | Input entry 2c Cutput entry 3

Figure 9: Business knowledge model andorresponding decision table

In most cases, the logic of a decision is encapsulated into business knowledge models, and the value expression associated
with the decisionecifies how the business knowledge models are invoked, and how the results of their invocations are
combined to compute the output of the decision. The deéision veaplessien may also specify how the output is

determined from its inpuwntirely within itself, without invoking a business knowledge modil:that case, no business

knowledge model is associated with the decision (neither deitision requirementsvel nor at the decision logic level).

An expressiotanguagdor definingdecision l@icin DMN, covering all the above concepts, is specified fullglétuselO.
This isFEEL : the Friendly Enough Expression Languad&e notation for Decision Tables is specified in detadlause
8.
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6 Requirements (DRG and DRD)

6.1 Introduction

Thedecision requirementsvel of a decision model BMN consists of Decision Requirements Graph (DRi&pictedn
oneor moreDecision Requirements Diagrams (DRDs).

A DRG modelsa domain of decisiomaking showng the most important elements involvedtiand the dependencies
between themThe elements modeled atecisions, areas of business knowledge, sources of business knoatetige,
input data

1 A Decisionelemenidenotes the act of determining artpautt from a number of inputs, using decision logic which
may reference one or more Business Kremlge Models.

1 A Business Knowledge Modetlemenidenotes a function encapsulating business knowledge, e.g. as business
rules, a decisiotable, or an analytic odel.

1 AnInput Data element denotes information used as an ibyuine or more Decisions.
1 A Knowledge Sourceelementdenotes an authority for a Business Knowledge Model or Decision.

The dependencidsetween these elememspress three kinds of requirents: information, knowledge and autharity
1 AnInformation Requirement denotednput Data oDecisionoutput being used asputto a Decision

1 A Knowledge Requirementdenoteghe invocation of a Business Knowledge Molbglthe decision logic of a
Decisim.

1 An Authority Requirement denoteshe dependence of a Relement oranother DRG element that acts as a
source of guidance or knowledge

These components asammarized irmablel anddescribed in more detail tlause6.2.

A DRG s a graph composed of elements connected by requirements, angcansailfied irthe sense that all the modeled
requirements for any Decision the DRG (its immediatesources of information, knowledge and authority)@esent in
the same DR. It is important to distinguish this complete definitiontleé DRG from a DRD presentingny particular
view of it, which may be a partial or filtered display: stmise6.2.4

6.2 Notation

The notatiorfor all components of a DRD is summarizedlablel and described in more detail below.
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Table 1: DRD components

Component Description Notation
Elements Decision A decision denotes the act of determinaémgoutput
from a number of inputs, using decision logic Baciibn
which may reference one or more business
knowledge models.
Business A business knowledge model denotes a functio Business
Knowledge encapsulating business knowledge, e.g. as bus ( knowledge
Model rules, a decisn table, or an analytic model. /
Input Data An input data element denotes information use
an input by one or more decisions. When enclg Input data
within a knowledge model, it denotes the
parameters to the knowledge model.
Knowledge A knowledgesource denotes an authority for a Knowledge
Source business knowledge model or decision. saUrce
Requirements | Information An information requirement denotes input data (
Requirement | decision output being used as one of the inputs >~
decision
Knowledge A knowledge requirement denotes the invocatid
Requirement | of a business knowledge model |  — T T T T 7 7
Authority An authority requirement denotes the depende
Requirement | of a DRD element oanother DRD elementthat | - _ _ _ _ __ __ -
acts as a source of guidance or knowledge

6.2.1 DRD Elements

6.2.1.1 Decision notation

A Decision is represented in a DRD as a rectangiemallydrawn with solid lines, as shownTrablel. Implementations
SHALL be able tdabel each Decision bgisplaying its Name and MAY be able to label it by sfplayingother properties
such asts Question or Descriptiotf displayed, théabel SHALL be different from the labels of all the DRD elements in
the same DRD anSHALL be clearly inside the shape of the DRD element.

If the Listedinput Dataoption isexercisedsee6.2.1.3,allt h e
beneath the Decisionds | abel
SHALL be clearly inside the shape of the DRD element.

Deci sionds r e qSHALL berigedt s f or
and sFgwelld ahe bskkd IfpuDatmnamés by a

Decision

Input data 1
Input data 2

Figure 10: Decision with Listed Input Data option
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The properties of a Decision are listud described i6.3.6

6.2.1.2 Business Knowledge Model notation

A Business Knowledge Model is represented in a DRD as a rectangle with two clipped canmeadly drawn with solid
lines, as shown iablel. Implementation$SHALL be able tdabel each Business Knowledge Mbbg displaying its
Name and MAY be able to label it by displaying other properties such Be#sription If displayed, thdabel SHALL be
different from the labels of all the DRD elements in the same DRIS&LL be clearly inside the shape of th&D
element.

The properties of a Business Knowledge Model are listed and descri®&d7n

6.2.1.3 Input Data notation

An Input Data element is represented in a DRD as a shapémwittarallel straight sides and two seanicular end,
normallydrawn with solid lines, as shownTablel. ImplementationSHALL be able tdabel each Input Data element by
displaying its Name and MAY be able to label it by displaying other properties such as its Descrlptissplayed, the
labelSHALL be different from the labels of all the DRD elements in the same DRIBIHAAL be clearly inside the shape
of the DRD element.

An alternative compliant way to display requirements for Input Zeaeciallyuseful when DRDs arlarge or complex, is

that Input Data are not drawn as separate notational elements in the DRD, but are instead listed on those Decision elements
which requirethemFor convenience in this specificatlmpementatbnss i s ¢
MAY offer this option Figurellshows two equivalent DRDs, one drawing Input Data elements, the other exercising the
Listed Input Data optionNote that if an Input Data element is not displayesHALL be listedon all Decisions which

require it (unless it is deliberately hidden as discussédid).

Decision 1
Decision 1
Input data 1
Input data 1 Decision 2
[} . :
1 1 Decision 2
( ) L Input data 1
Input data 2 Input data 2
Input Data drawn as j Input Diata listed on

elements o . Decisions

Figure 11: The Listed Input Data option

The properties of an Input Data element are listed and deddnibe3.Q

6.2.1.4 Knowledge Source notation

A Knowledge Source igepresented in a DRD as a shape whitleestraight sides andne wavy onegnormallydrawn with
solid lines, as shown ihablel. ImplementéionsSHALL be able tdabel each Knowledge Source elemendisplaying
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its Name and MAY be able to label it by displaying other properties such as its Descriptiaplayed, théabel SHALL
be different from the labels of all the DRD elements instume DRD an®HALL be clearly inside the shape of the DRD
element.

The properties of a Knowledge Source element are listed and descrth8dLih

6.2.2 DRD Requirements

6.2.2.1 Information Requirement notation

Information Requirements mde 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 of other Decisions. They may
also be interpreted as data flow: a DRD digplg only Decisions, Input Data and Information Requirements is equivalent

to a dataflow diagram showing the communication of information between those elements at evaluatidheime.

Information Requirements of a valid @Rorm 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
in Tablel. The arrow igdrawn in the direction of information flqvize. towards the Decision that requitke information

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 BusinestnowledgeModels. Thg represent the invocation of business knowledgenviaking 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 function hierarchy showing the function calls involved in evaluating the
Decisons. The Knowledge Requirements of a valid Gform a directed acyclic graph.

A Knowledge Requirement is represented in a DRD as an arrow drawn with a dashed line and an open arrowhead, as shown
in Tablel. The arrows are drawn 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 Knowdge Sources to Decisions, Business Knowledge Models and other Knowledge
Sources, where they represent the dependence of the DRD element on the knowledge source. This might be used to
record the fact that a set of business rules must be consistent wiilisagd document (e.g. a piece of legislation
or a statement of business policy), or that a specific person or organizational group is responsible for defining some
decision logic, or that a decision is managed by a person or group. An example ofdhisnmeledye Sources is
shown inFigurel12: in this case the Business Knowledge Model requires two sources of auithepiylicy
document and legislatidnand the policy document requires the authority of a policy group.

Palicy i

f Business
Decision -—
knowledge e
Y =« ] Legislation
l Input data )

Figure 122 Knowledge Sources representing authorities
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b) They may be drawn from Input Data and Decisions to Knowledge Sources, where, in conjunction with use (a), they
represent the derivation of Business Knowledge Models frommiossaof 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 dependent on the model. Aroéxaisiple
use of a Knowledge Source is showrrigurel3: in this case a business knowledge model is based on an analytic
model which is derived from input data and the results of a dependent decision.

AR S A A A A i Analytic model
[mm—————————

|
| !
|
|

&
£

. Business
Decision - —
knowledge

Input data

Figure 13 Knowledge source representing predictive analytics

However, the figures above are only examples. There are many other possible use cases for Authority Requirements (and
since Knowledge Sources and Authority Requirements have no executiontissrifeeir interpretation is necessarily
vague), so this specification leaves the details of their application to the implementer.

An Authority Requirement is represented in a DRD as an arrow drawn with a dashed line and a filled circular head, as
shown h Tablel. The arrows are drawn from the source of authority to the element governed by it.

6.2.3 Connection rules

The rules governing the permissible ways of connecting elements with requirements in a DRD are describedbi2 Clause
above and summarized Trable2. For clarity, a simple DRD is shown for each permissible connection. In each of these
di agrams, the upper (Atod) el ement requires the | ower (i

Note that no requirements may be drawn terminating in Input Data, that is, input data may have no requirements. Note also
that the type of the requirement is uniquely determined by the types of the two elements connected.
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Table 2:

Requirements connection rules

To
Decision Business Knowledge Input Data
Knowledge Source
Model
Decision not allowed g not allowed
Information Authority
Requirement Requirement
Business I:‘ D not allowed not allowed
Knowledge ~ ~
Model
Knowledge Knowledge
Requirement Requirement
From
Knowledge D @ not allowed
Source > > >
Authority Authority Authority
Requirement Requirement Requirement
Input Data not allowed @ not allowed
Information Authority
Requirement Requirement

6.2.4 Partial views and hidden information

The metamodel (sedause6.3) provides properties for each of the GRIements which would not normally be displayed
on the DRD, but provide additional information about their nature or function. For example, for a Déeis®intlude
properties specifying whicBPMN processes and tasks make use of the Decision. Implemenitiénd provide
facilities for specifying and displaying such properties.

For any significantlomainof decisioamakingaDRD representing theompkte DRG may be a large and complex diagram.
Implementations MAY provide facilities for displayim@RDs which argartialor filteredviews of the DR5, e.g. by hiding
categories of elements, or hiding or collapsing areas of the net@dik does not spefyi how such viewsshould be
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notated but whenever information is hidden implementations SHOULD provide a clear visual indication that this is the

case.

Two examples oDRDs providingpartial views of a DI are shown irFigure14: DRD 1 shows only the immediate
requirements of a single decisidiRD 2 shows only Information Requirements and the elements they corinebis
example, for the purposes of illustration only, the approach taken is to use a fine dashed outlineléonemywithrsome

hidden requirements.

focus on

Decision 1

Decision 1

e Business
knowledge 1

- Business el
o . 48 . 1
Decision 1 «l/ knowledge 1 J . o Input data

/N e

o Business 3
( Input data 1 ) Decision 2 -— { knowledge 2 J : o DRD 5.

: Input data 2 } [|— Decisiol
Input data 1

Figure 14: DRDs as artial views of a DRG

Decision 2 |

—_——

n1 |
—

Decision 2
_

Input data 2 = ;

In DMN 1.0, DRDsare notrepresented ithe metamodel and may therefore not be interchangesdt of definitions
comprising &DRG may be interbangedand the recipient may generate any deddB® from themwhich is supported by

the 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 |Busfnassﬂontert£!ement | DRGElement

LiteralExpression |Perfcrrmancelndiu:.ator| |0rganisationaIUnit| KnowledgeSource
DecisionTable Invocation |InputData| |BusinessKnc-wledgeModel |

Figure 15. DMNElement Class Diagram

DMNElement is the abstract superclass fthe decision requirement model elements. It providemtredatory attribute
id and theoptional attributemame anddescription , Whichall are Strings, and which other elements will inhérite
i d of aDMNElement elementSHALL be unique within the cdainingelement

DMNElement hasthreeabstract specializatienExpression, B usinessContextElement andDRGElement,
andfour concrete specializationBefinitions , ItemDefinition , Informationltem and
ElementCollection

Table3 presnts the attributes and model associations obtWi&lElement element.

Table 3: DMNElement attributes and model associations

Attribute Description

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

id: String The string that identifie thisDMNEIlement uniquely
within its containingDefinitions element.

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

Decision Model and Notation 1.0 FTF Convenience Document 37



6.3.2 Definitions metamodel

DMNElement
+id : String [1]

ItemDefinition itemDefintion Definitions
0= 7

Import

+importType : String [1]
+locationURI : String [0..1]

iy

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

+cellection | ElementCollection

0.*

=

+namespace : String [1]

+drgElement|0..*
DRGElement

+drgElement

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

0.1

[

+businessContexiE Iemen’EJ BusinessContextElemont

+namespace : String [1]

+import
t

Figure 16: Definition

TheDefinitions

Definitions is a kind oDMNElement, from which an instance @fefinitions

anddescription

An instance oDefinitions
namespace for the elements in Befinitions

An instance oDefinitions
expression language used in elements within the scope @fdfirgtions
individual LiteralExpression

is FEEL ¢lausel0),

SFEEL (clause 9), being a subset of FEEL, is indicated by the saméWRI provides a URI for expression languages

s Class Diagram

0.x |

class is the outernsbcontaining object for alllementof aDMN decision modellt defines the scope
of visibility and the namespace for all contained elemétieanents that are contained in an instandeeadfinitions
have their own defined lifeycle and are not delet&dth the deletion of other elementéhe interchange dMN files will
always be through one or mdpefinitions

attributeswhich are Strings.

inherits thad andoptionalname

has anamespace, which is a String. Theaamespace identifies the default target

and follows the convention established by XML Schema.

may speify an expressionLanguage , which is a String that identifies the default

. This value may be overridden on each
. The languag&HALL be specified in a URbrmat. Thedefault expression language

ndicated by the URI: fi ht t.prhe/simplevexpressiorglanguagg / s p e «

that are not meant to be interpreted automayically. pseud@ode that may memble FEEL but is not):
"http://www.omg.org/spe@MN/uninterpreted/20140801".

An instance oDefinitions
used inelementswithin the scope of thiBefinitions
Ahttp:// www. w3.0rg/ 2001/ XMLSchemabd

default, in the form of XML Schema typdéunspecified, the defautypeLanguage
overridden on each individudemDefinition

may specify dypeLang uage, which is a String that identifies the default type language

. For example, &ypeLanguage value of

i n dDefindgit eoss arehby t

is FEEL. This value may be

for FEELisiht t p: / /| oewy/ emgc/ FEERRWRI201404010

"http://www.omg.org/spe®@MN/uninterpreted/20140801" can be used to indicate that a type definition is not meant to be

interpreted).

An instance oDefinitions

or morecollection

is composed of zero or modegElement s, which are instanseof DRGElement, zero
s, which are instances BfementCollection

instances oftemDefinition and of zero or morbusinessContextElement
Busi nessContextElement
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It maycon&inany number of associat@dport , which are instances @fhiport .Import s areused to import elements

defined outside of thiBefinitions , €.g. in otheDefinitions

elementsn this Definitions

elements, and to make them available for use by

Definition s inherits all the attributes and model associations fBviNElement. Table4 presents the additional

attributes and model associations of Erefinitions

element.

Table 4: Definitions attributes and model associations

Attribute

Description

namespaceString

This attribute identifies the namespace associated with {
Definit  ion s and follows the convention established b
XML Schema.

expressionLanguageString [0..1]

This attribute identifies the expréss language used in
LiteralExpressions within the scope of this
Definitions . The Default is FEELqlausel0). This
value MAY be overridden on each individual
LiteralExpression . The languag&HALL be
specified in a URI format.

typeLanguage String [0..1]

This attribute identifies the type language used in
LiteralExpressions within the scope of this
Definitions . The Default is FEELqlausel0). This
value MAY be overridden on each individual

IltemDefi nition . The languag8&HALL be specified in
a URI format.

itemDefinition: ItemDefinition d

This attribute lists the instancesl&mDefinition that
are contained in thiBefinitions

drgElement: DRGElement [*]

This attribute lists the instances@RGHEement that are
contained in thiPefinitions

businessContextElement
BusinessCo ntextElement  [*]

This attribute lists the instances of
BusinessContextElement that are contained in this
Def i nitions

collection ElementCollection *]

This attribute listshe instances dElementCollection
that are contained in thi3efinitions

import: Import  [*]

This attribute $ used to import externally defined elemen
and make them available for use by eleménthis
Definitions

6.3.3 Import metamodel

Thelmport classis used when referencing external elersegitherDMN DRGElement instances contained in other
Definitions elements, or neMN elements, such as an XML Schema or a PMML fitgports SHALL be

explicitly defined.
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An instance ofmport has arimportType , which is a String that specifies the type of import associated with the
el ement . For e ktp/fmpnlv.w3,0rg/200MXMLScleenio fi nidi cat es t hat the i mpor
schemaThe DMN namespac#dicates that the imported element BN Definitions element.

The location of the imported element may be specified by associating an ofgt@atminURI  with an instance of
Import . ThelocationURI  is a String thaBHALL be in URI format.

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

Table5 presents the attributes and model associations dfrthert element.

Table 5: Import attributes and model associations

Attribute Description

importType: String Specifies the style of import associated with thiport

locationURI: String [0..1] Identifies the location of the imported eleme®ALL be
in URI format.

namespace String Identifies the namespace of the imported element.

6.3.4 Element Collection metamodel

The ElementCollection class is used to define named groups of DRGElement insElangntCollection s may be
used for any purpose relevant to an implementation, for example:

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

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

ElementCollection is a kind ofDMNElement, from which an instance @&lementCollection inherits theid
andoptionalname anddescription attributes which are StringsTheid of an ElementCo | lection  element
SHALL be unique within the containing instanceDsfin i tions

An ElementCollection element has any number of associategElement s, which are the instances of
DRGElemert that thisElementCollection defines together as a group. Notice thaEssmentCollection
element must reference the instanceBR{GElement that it collects, not contain them: instance®&GElement can
only be contained iDefinitions elements.

Elemen tCollection inherits all the attributes and model associations fBdMINElement. Table6 presents the
additional attributes and model associations oBleenentCollection element.

Table 6: ElementCollect ion attributes and model associations

Attribute Description

drgElement: DRGElement [*] This attribute lists the instances of DRGElement that thi
ElementCollection groups.
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6.3.5 DRG Element metamodel

DRGElement is the abstract superclass for@MN elementghat are contained withiDefinitions and that have a
graphical representation in a DRBII the elementof aDMN decisionmodel that are not containéitectlyin a

Definitions element(specifically: all three kinds of requirement, bindings, clausedawision rules, imporand
objectivg SHALL be contained in an instance@RGElement, or in a model element that is contained in an instance of
DRGElement, recursively.

The concrete specializationsDRGElement areDecision , InputData , BusinessknowledgeM odel and
KnowledgeSource

DRGElement is a specialization ddMNElement, from which it inherits théd andoptionalname anddescription
attributes. Theé d of aDRGElement elementSHALL be unique within the containing instanceDsfinitions

A Decision Rejuirements Diagram (DRD) is the diagrammatic representatiorook or morénstances oDRGElement
and theirinformation, knowledge and authority requirement relations. The instan@R®@Element are represented as
the vertices inhediagram the edgesapresent instances bifformationRequirement ,

KnowledgeRequirement  or AuthorityRequirement (seeclauses 6.3.11,6.3.12and6.3.13. The connection
rules are specified iolause6.2.3.

DRGEIlement inherits all the attributes and model associatiolBMNElement. It does not definadditional attributes
and model associations of tbd&RGElement element.
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6.3.6 Decision metamodel

Figure 17: Deci sion Class Diagram

In DMN 1.0, the clasPecision is used to model a decision.

Decision is a concrete specialization DRGElement and itinherits the mandatorg and optionahame and
description from DMNElement

In addition, it mayhave aquestion andallowedAnswers , which are all Strings. The optior@gscription

attribute is meant to contain a brief description of the decisiaking embodied in thBecision . The optional
guestion attribute is meant to contain a natural languagestion that characterizes thecision such that the output
of theDecision is an answer to the question. The opticalldwedAnswers  attribute is meant to contain a natural
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