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Overview

ÅBackground
ïtype of project

ïuse of formality

ÅWhy formality is not enough
ïwe need to read requirements documents

ïwe need to understand what we are talking about

ïwe need to express a wide range of concepts

ïwe need to analyse our descriptions

ÅConclusions
ïimplications for methodology

ïimplications for tools
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My background: so you know how much to believe

ÅType of project
ïoperational systems in ATC, rail, financial

ï100 ï1000 KLOC

ïsafety related, business critical

ïdata intensive

ÅRole of formality
ïemphasis on construction rather than verification

ïacross whole project rather than critical parts

ïlimited analysis

ÅFormal methods
ïrich semantics ïnot just finite state machines

ïaccessible and scalable notation
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Who reads requirements documents?

ÅCustomers

ïdonôt usually know mathematics

ïcan usually read natural language

ïoften have their own language and notations

ÅDevelopers

ïusually familiar with semi-formal notations

ïmust learn the formal notation

ÅTesters

ÅAssessors (safety, security...)
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Natural language

ÅEvery formal statement has to have a 

natural language counterpart

ÅNatural language must stand alone

ÅThere is no ñpriorityò

ïthe two descriptions have different roles

ïany discrepancy is a defect
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Integrating into natural language

1.1 Issue Clearance 

Issuing a clearance updates the known clearances. 

Inputs are 

controller?:  the controller who is issuing the clearance 

flight?: the flight for which the clearance is being issued 

clearance? the new clearance. 

The operation is only allowed if the conditions described in IssueClearanceAvailable are 

met. In that case, the clearance is recorded as issued by the controller. 

 IssueClearance  

ȹ Clearances 

controller? : CONTROLLER 

flight? : FLIGHT 

clearance? : CLEARANCE 
 

IssueClearanceAvailable m 

 clearanceIssuedByǋ = clearanceIssuedBy { {clearance? j controller?} 
 

i The new clearance is guaranteed to be unique so clearanceIssuedBy is 

guaranteed to remain functional under this update. 
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Domain descriptions

Fix

Position

Airway<<ordered>>
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Domain-specific notations

Field 10: EGLL.A2..UA1.EGPH
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Continuous mathematics

ÅThe real world is 

continuous.

ïSometimes it can be 

approximated by 

discrete quantities

ïbut not always...
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Formality and meaning

ÅThe meaning of formal terms

ÅFacts and desires

ÅWhat is true and what we know
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The meaning of terms
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The danger of invariants

ÅWhat is the role of this fragment?



Integrating Formality 19th September 2007 15© 2007 ANTHONY HALL

What does the specification describe?

Are you sure

someone told the 

system about the 

inComm?
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Expressiveness of Formal Specifications

Abstract 

state

Rules

Atomic 

state 

changes
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Concurrency and Timing

ÅConcurrent activity

ÅTime bounds

ÅNot integrated into model-based methods
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User interfaces

ÅLexical

ïformality irrelevant

ÅSyntactic

ïfinite state machines

ÅSemantic

ïlink to abstract 

specification


