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Arden Syntax

• Knowledge representation standard 
capable of the computerized representation 
of medical knowledge

• Medical rule encoding in a syntax 
resembling natural language
• Code better understandable 
• Code easier verifiable 

• Units of knowledge are called
medical logic modules (MLMs)

• Specification freely available under
http://www.hl7.org/implement/standards/
product_brief.cfm?product_id=372

http://www.hl7.org/implement/standards/product_brief.cfm?product_id=372
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History

Version Year Important changes

2.1 2002 new string operators; reserved word “currenttime” returns the system 
time

2.5 2005 object capabilities: create and edit objects; XML representation of MLMs 
(except logic, action and data slot)

2.6 2007 UNICODE encoding; additional resources category to define text 
resources for specific languages; time-of-day and day-of-week data 
types; “localized” operator to access texts in specific languages

2.7 2008 enhanced assignment statement; extended “new” operator to allow 
easy and flexible object instantiation

2.8 2012 additional operators for list manipulation; operators to manipulate parts 
of given date and time values; switch statements; keyword “breakloop” 
for aborting a loop; number of editorial corrections 

2.9 2013 Fuzzy: fuzzy data types, fuzzy sets, and fuzzy logic; adjustment of all 
available operators to be able to handle fuzzy data types

2.10 2014 XML representation of MLMs (including logic, action and data slot)



From: Dupré, B. The sorites paradox. In Dupré B. (2007) 50 philosophy ideas you really need to know. Quercus
Publishing PLc, London, p. 122.
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Fuzzy Arden Syntax: Modelling uncertainty in medicine

• linguistic uncertainty

‒ due to the unsharpness (fuzziness) of boundaries in linguistic concepts; 
gradual transition from one concept to another

‒ modeled by fuzzy sets (e.g., fever, increased glucose level, hypoxemia)

• propositional uncertainty

‒ due to the incompleteness of medical conclusions; uncertainty in 
definitional, causal, statistical, and heuristic relationships

‒ here: modeled by truth values between zero and one (e.g., 0.6, 0.9)
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Medical concepts and guidelines

• Medical concepts are expressed in natural language
• Often uncertain with respect to its meaning / range / boundaries
• Subjective to individual interpretation, especially with comparative 

or subjective criteria

• Use case: ECDC definition of bloodstream infection

• Chills, ICD-10
• A sensation of cold that often marks the start of an infection and the development of a fever.
• The sudden sensation of being cold. It may be accompanied by shivering.
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Fuzzy sets

• Formalism to model classes with linguistic uncertainty, e.g., medical concepts

• Mathematical sets, whose elements have a truth value, expressed as a number 

between (and including) 0 and 1 (c.f., “normal”, or “crisp” sets, have a truth value of 

either 0 or 1)

• Each set has a membership function that determines the truth value of an element in 

the problem space with that set.

Linguistic
medical concept

Membership function

Patient Temp. Comp.

Katharina 37.3 °C 0

Julia 37.8 °C 0.6

Alexander 38.2 °C 1

Fuzzy set
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Fuzzy logic

• Algebra used to evaluate logical combinations of concepts that are assigned a truth 

value, possibly with a truth value as result

• Redefinition / extension of well-known logical operators
• Negation

• Conjunction

• Disjunction

• …

• Example: ECDC clinical

signs of blood stream

infection

Fever Hypotension Chills

Disjunction
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Arden Syntax vs. Java …
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… and more Java.



medexter
clinical decision support

Fuzzy Arden Syntax

• Fuzzy constructs inherently supported 
by Arden Syntax version 2.9 and later

• Changes that facilitate fuzziness, e.g., for
fuzzy sets
• Incorporation of truth value data type and 

extension of the crisp truth value model to 
a fuzzy model

• Incorporation of the fuzzy set data type

• Extended syntax for automatic truth value 
calculation based on fuzzy sets (is in)


