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PROforma technology (MIE 96)

• FO logic language for modelling decision-making 
and workflow in uncertain and time-evolving 
environments

• Integrating rule-based, object-oriented and task-
network paradigms 

• Formal notation for specifying tasks and processes
• Graphical and CASE tools for authoring task 

networks
• Language has procedural as well as declarative 

reading, permitting machine enactment of 
PROforma specifications



PROforma “tasks”

A task is an encapsulated body of 
knowledge designed to achieve a specific 
clinical objective, either in isolation or as a 
component of a more complex process. The 
knowledge encapsulated in a task typically 
includes both logical and control 
knowledge. A task can often be viewed as a 
module that may be reused across 
applications.



PROforma theory

• Brings together ideas from mathematical logic, 
psychology of reasoning and judgement, and AI 

• Clinical “agents” use an extended BDI model 
which supports task objects, decision making 
under uncertainty, plan enactment

• Formalised in terms of classical and non-classical 
logics 

Fox and Das, Safe and Sound, MIT Press 2000
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Arezzo® toolset

• Well engineered development environment
– Graphical authoring tool
– Ontology modeller
– Enactment engine 
– Syntax-directed editor and model-checker
– Integrated tester

• Arezzo 2i (2000) version supports web 
delivery and other refinements

InferMed (1998)
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PROforma language syntax

• Formal specification language for modelling the process 
component of clinical expertise

• First-order language supporting
– The concept of task (minimum ontology)
– Data and concept definitions
– Temporal expressions 
– Arithmetic and other common functions etc. etc.

• Syntax definitions available as
– BNF
– DTD



PROforma language semantics

• Support role or autonomous agents
– BDI model augmented with temporal reasoning and 

uncertainty management
• Data and knowledge representation

– Equiv to Horn clause logic (closed world negation)
– Argumentation for decision making
– Logic of obligation and time for scheduling

• Task enactment
– Sequential or parallel pathways
– Synchronous (scheduled) or asynchronous execution



Shared features with other reps

• Rules and functions encapsulated in tasks
• Tasks composed into time-oriented 

networks
• Nesting of processes (through plans)
• Support for seriality, concurrency, iteration
• Explicit support for decision making
• Interface primitives (actions, enquiries) 

through API



Distinctive features
• “Minimal” task ontology 
• Focus on process, not patient data, ontological 

tools etc. (we aim to provide APIs for these)
• Concern with formal issues:

– Clear semantics
– Verification and validation
– Explicit safety management 

• Autonomous operation as well as support modes
• Generic agent model (not necessarily clinical)



Current ICRF research:
Clinical applications



RAGs: Risk Assessment in Genetics 
Andrew Coulson, David Glasspool 
Jon Emery (CRC Fellow) and GPRG, Oxford





Primary care referrals: ERA
Jon Bury, Michael Humber



http://www.infermed.com/wap/era
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http://www.infermed.com/wap/era



Open source knowledge?



Acute Lymphocytic Leukaemia

Jon Bury with ICRF Clinical Databases group and
The London Hospital Paediatric Oncology Unit





Palliative care: Arno

InferMed



MACRO trial manager InferMed Ltd.
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Current ICRF research



New research release

• Refined language syntax and semantics
• New Java toolset

– Composer
– Tester
– Engine
– Web server

• PROforma reference engine 
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“Publet” technology
Ali Rahmanzadeh
David Sutton
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