
Decision Tables



© Prof. Dr. Knut Hinkelmann, Prof. Dr. Holger Wache

rules
human
experts

text

KIT

KIT

decision model

Pr
oc

es
s 

Lo
gi

c
B

us
in

es
s 

Lo
gi

c

Decision Tables 2



© Prof. Dr. Knut Hinkelmann, Prof. Dr. Holger Wache

DECISION MODEL AND
NOTATION (DMN)
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Decision Logic and Decision Task

(Ross 2011, p. 152f)
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Decision Model and Notation (DMN)

 The Decision Model and Notation is a 
new standard from the OMG

 It is currently published in its version 
1.2

 Purpose of DMN: provide the 
constructs that are needed to model 
decision, so that organizational 
decision-making can be

 readily depicted in diagrams
 accurately defined by 

business analysts
 (optionaly) automated
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Main Concepts of DMN

Decision Logic

Decision Requirements

Business Process

M
or

e 
de

ta
ils

(Coenen 2013)

Decision Tables 6



© Prof. Dr. Knut Hinkelmann, Prof. Dr. Holger Wache

Decision Aware Representation of Booking Process with
Price Calculation
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Main concepts – Decision Requirements Level
 Business decisions

 Business knowledge

 Sources of business knowledge

 Input Data
Decision Requirements

(Coenen 2013)
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Constructs of a Decision Requirements Model
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Decision

 A decision determines an output from a number of inputs by applying some 
decision logic. 

 Two properties should be captured for every decision:
 Question: A specific and detailednatural language statement that represents 

the decision in the form of a question. 
 Allowed Answers: A natural language description of the potential outcomes. 

 Decisions can have reference to Decision Logic

 Decisions can be decomposed into sub-decisions. 
 Top level decisions can be thought of as selecting an answer from a 

range of possible answers. 
 Lower level decisions provide input to higher-level decisions. 
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Business Knowledge Models

 Business knowledge models represent reusable decision 
logic. 

 The decision logic might be 
 a decision table, 
 a decision tree, 
 a set of business rules, 
 an analytic model.
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Input Data

 Decisions require are input data. 

 Input data elements typically represent business entities that 
are being used in the decision making, such as Application 
Form or Customer Data. 

Decision Tables 12



© Prof. Dr. Knut Hinkelmann, Prof. Dr. Holger Wache

Knowledge Source

 Knowledge sources represent the source of know-how for 
making a decision. This could be regulations or policies, best 
practices or expertise on how a decision should be made.

 Knowledge sources are the authorities for a decision and 
typically refer to some external document or source that 
contains detailed guidance
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DRD Requirements
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Main concepts – Decision Logic
Detailed criteria  for decision making

 Business rules

 Calculations

 Decision Tables

 Scripts

Decision Logic

(Coenen 2013)
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Linking Requirements Diagram with Decision Logic
• The notation for decision logic in DMN is a

• Decision Table
• Invocation
• Literal expression (business rule)

• Decision logic can be assigned to Decision or Business Knowledge elements

Literal Expression 
(here: SBVR)
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Structure of a Decision Table in DMN
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Decision Tables
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Decision Tables – Reducing Combinations
 If effects for several combinations are the same, the

combinations can be combined, reducing the number of rules

 Example:
 If Cause 1 is „yes“, the effect does not depend on the value of 

Cause 2
 In this case, the value of Cause 2 does not need to be taken

into account

Decision Tables 20



© Prof. Dr. Knut Hinkelmann, Prof. Dr. Holger Wache

Exercise: Reduce decision table
 The following decision table represents rules for reimbursing expenses by 

health insurance

 Reimbursement depends on three conditions: 
 whether decuctible is already met, 
 whether the patient visited the doctor‘s office (D), a hospital (H) or a lab (L) and 
 whether – in case of a visit at the doctor’s office – the physician is present

 The decision table is 
complete showing all 
combinations of 
decisions. Reduce the 
table to only the really 
needed number of rules
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Input Data and Decision Table
 The data types of the decision must match the input data

 This decision table fits for the input data: appropriate data types
 Enumeration
 Number
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Input Data and Decision Table
 These decision tables do not fits for the input data

 Input for Number of People is a number
 In decision tables the types for Number of People are different

Enumeration (text)
‘<=30’ ‘>30’

Boolean
But: Who made the
check whether the
number is >30  or not?
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Hit Policies (1)
 The hit policy specifies what the result of the decision table is, if 

there are multiple matches for a given set of inputs. 

 The hit policy indication is mandatory and is summarized using a 
single character in a particular decision table cell.

Single Hit Policies:
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Subdecisions: 
Result of one decision is input to another decision

Decision Requirements Diagram Decision Tables
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Hit Policies (2)

Aggregation for Multiple Hits Policy

Multiple Hits Policies for Single Output
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Example for Multiple Hit Policy
Collect – Sum
Apply all possible rules and sum
up the values. This gives the
overall price of room and extras
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Orientation of Rules in a DMN Decision Table
Rules as Rows:

Rules as Columns: Rules as Crosstabs:
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FEEL = Friendly Enough Expression Language 

FEEL is a script language for decision tables
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