
8 Decision Table
8.1 Introduction

One of the ways to express the decision logic corresponding to the DRD decision artifact is a decision table. A decision table is a tabular representation of a set of related input and output expressions, organized into rules indicating which output entry applies to a specific set of input entries. The decision table contains all (and only) the inputs required to determine the output. Moreover, a complete table contains all possible combinations of input values (all the rules).

Decision tables and decision table hierarchies have a proven track record in decision logic representation. It is one of the purposes of DMN to standardize different forms and types of decision tables.
A decision table consists of
:

· a name

· a set of inputs, each input optionally associated with a list of input values. In this text the optional cells with lists of input values are indicated in inverse.
· a set of outputs, each output optionally associated with a list of output values. In this text the optional lists of output values are indicated in inverse.
· a list of rules in rows or columns of the table (depending on orientation), where each rule is composed of the specific input entries and output entries of the table row (or column).
The decision table shows the rules in a shorthand notation by arranging the entries in table cells:

	input expression 1
	input expression 2
	result

	x
	y
	z


The three highlighted cells in the decision table fragment above represent the following rule:

IF input expression 1 satisfies x AND input expression 2 satisfies y THEN a result (a "match") is z.

An input expression satisfies
 x if it is equal to the value x, or belongs to the list of values indicated by x (using a union, a list, or a range), or if x is ‘-‘, meaning that the input is irrelevant. See 10.3.4.5.
A rule matches a list of input expressions if every input expression satisfies the corresponding input entry.

This shorthand notation shows all inputs in the same order in every rule and therefore has a number of readability and verification advantages.

The list of rules expresses the logic of the decision. 
If two input entries of an input expression (two cells in the same column) share no values, they are called disjunct. If there is an intersection, they are called overlapping (might include equal). ‘Irrelevant’ (‘-‘) overlaps with any input entry of an input expression.
Two rules are disjunct (non-overlapping) if at least one the input expressions is disjunct. If two or more rules can be matched with the same input data, then those rules are said to overlap. Overlapping rules imply that all of the input entries are overlapping (overlapping including equal).
If tables are allowed to contain overlapping rules, the table hit policy indicates how overlapping rules have to be interpreted, in order to avoid inconsistency.

The list of rules may contain all expected combinations of input values, in which case the table is called complete.

8.2 Notation

This section builds on the generic notation for decision logic and boxed expressions defined in section 7.2. 

A decision table representation standardizes:

· the orientation (rules as rows, columns or crosstab), as shown by the table

· placement of inputs, outputs and (optional) list of values in standard locations on a grid of cells

· line style and optional use of color

· the contents of specific rule input and output entry cells

· the hit policy, indicating how to interpret overlapping input combinations

· the aggregation (optional), indicating how multiple hits are aggregated. The aggregation default is collect.

· placement of table name, hit policy (H), completeness indicator (C), aggregation and rule numbers as indicated in fig. 27-29. Rule numbers are consecutive positive natural numbers starting with 1. Rule numbering is mandatory except for default (unique) tables where they are optional. Crosstab tables have no rule numbers.

8.2.1 Line style and color
Line style is normative. There is a double line between the inputs section and the outputs section, and there is a double line between inputs/outputs and the rule entry cells. Other cells are separated by a single line.

Color is suggested, but does not influence the meaning. It is considered good practice to use different colors for inputs, outputs and rule entries.

8.2.2 Table orientation
Depending on size, a decision table can be presented horizontally (rules as rows), vertically (rules as columns), or crosstab (rules composed from two input dimensions). Crosstab tables can only have the default hit policy (see later).

The table must be arranged in one of the following ways (see Figure 27, Figure 28, Figure 29). Cells indicated in inverse are optional
. 

The input cell entry ‘-‘ means ‘irrelevant’. HC is a placeholder for hit policy indicator (e.g. U, A, F, any, ..) and completeness indicator (see later).

	table name

	HC


	input expression 1
	input expression 2
	Output name

	
	Input value 1a, 1b
	Input value 2a, 2b
	Output value 1a, 1b

	1
	input entry 1.1

	input entry 2.1
	output entry 1.1

	2
	
	input entry 2.2
	output entry 1.2

	3
	input entry 1.2
	-
	output entry 1.3

	aggregation


Figure 27a:  Rules as rows: schematic layout
	Discount

	UC
	Customer
	OrderSize
	Delivery
	Discount

	
	Business, Private, Government
	<10, >=10
	sameday, slow
	0, 0.05, 0.10, 0.15

	1
	Business
	<10
	-
	0.05

	2
	
	>=10
	-
	0.10

	3
	Private
	-
	sameday
	0

	4
	
	
	slow
	0.05

	5
	Government
	-
	-
	0.15


Figure 27b:  Rules as rows: example
	table name

	input expression 1
	Input value 1a, 1b
	input entry 1.1
	input entry 1.2

	input expression 2
	Input value 2a, 2b
	input entry 2.1
	input entry 2.2
	-

	Output name
	Output value 1a, 1b
	output entry 1.1
	output entry 1.2
	output entry 1.3

	HC
	
	1
	2
	3

	aggregation


Figure 28a:  Rules as columns: schematic layout
	Discount

	Customer
	Business, Private, Government
	Business
	Private
	Government

	Ordersize
	<10, >=10
	<10
	>=10
	-
	-

	Delivery
	sameday, slow
	-
	-
	sameday
	slow
	-

	Discount
	0, 0.05, 0.10, 0.15
	0.05
	0.10
	0
	0.05
	0.15

	UC
	
	1
	2
	3
	4
	5


Figure 28b:  Rules as columns: example
	table name

	Output name
	input expression 1

	
	input entry 1.1
	input entry 1.2

	input expression 2
	input entry 2.1
	output entry 1.1
	output entry 1.3

	
	input entry 2.2
	output entry 1.2
	output entry 1.4


Figure 29a:  Rules as crosstab: schematic layout (optional input and output values not shown)
	Discount

	Discount
	Customer

	
	Business
	Private
	Government

	Ordersize
	<10
	0.05
	0
	0.15

	
	>=10
	0.10
	0
	0.15


Figure 29b:  Rules as crosstab: simple example with only two inputs

	Discount

	Discount
	Customer, Delivery

	
	Business
	Private
	Government

	
	-
	sameday
	slow
	-

	Ordersize
	<10
	0.05
	0
	0.05
	0.15

	
	>=10
	0.10
	0
	0.05
	0.15


Figure 29c:  Rules as crosstab: example with three 
inputs

�Response to issue 55: Also, we should not use italics to represent an optional cell because italics are used to represent a typographical string literal.





�I will change the 10.3.4.5 proposal to use "satisfies"


�Response to issue 67: The word "matches" is a bit vague - I think "satisfies" would be better


�Response toissue 74: explain overlapping





�Response to issue 77: Specify how aggregation is specified in the written�decision table (I only found out from the example on p84).





�Response to issue 69: Specify exactly how rules are numbered (integers? Natural numbers? Any�sequence with a total ordering? Is numbering mandatory?


�Response to issue 55: Also, we should not use italics to represent an optional cell because italics are used to represent a typographical string literal.





�Response to issue 70: The meaning of the letters�"HC" in these tables is not introduced until p109. It's a long wait.�


�Response to issue 70: The meaning of the letters "HC" in these tables is not introduced for another 30 pages. It's a long wait.  


�Response to issue 77: Specify how aggregation is specified in the written�decision table (I only found out from the example on p84).





�Response to issue 68: In several of these figures the�"value 1a", "output entry 1a" etc labels are the same or different across�rows and columns for no apparent reason. If there's no reason for them to�match, please make them all different








�Response to issue 66: Almost all the decision�table examples and explanations have two input expressions
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