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Incident Management usually involves many parties 
having to cooperate, it has a distributed multi-agent 
character.

Specific type of errors is likely to occur in the 
interaction and coordination between these parties. 
Causes:

Procedures have low accessibility.

People involved often lack experience.

Analysis and reconstruction difficult due to chaos. 

Create a constantly adapting system that processes 
information in an adaptive, interactive and intelligent 
fashion to support human decisions.

Knowledge is contained in communication structures 
and supporting software in the form of distributed 
agents.

Maintenance and evolution of the system by 
performing simulations and training sessions.

ProblemsProblems Proposed solutionProposed solution

Main contribution Vrije Universiteit Amsterdam:

The analysis of disaster case-studies in order to obtain traces.

Develop methods to provide automated support for analysis of cause of failure in traces.

In the future traces can also be obtained from the system itself.
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o utput(ew)|c o m m unica tio n_ f ro m _to (e w , 'A T C ', o bs erv e , c ras h)
o utp ut(ew)|c o m m unic a tio n_ f ro m _ to (ew , 'A T C ', o bse rve , he rcules)

o utput('A T C ')|c o m m unica tio n_ f ro m _to ( 'A T C ', 'A FD ', info rm , c ras h)
o utput('A T C ')|co m m unic a tio n_ f ro m _to ('A T C ', 'M H S ', info rm , c ras h)

o utput( 'A FD ')|co m m unic a tio n_ f ro m _to ('A FD ', 'A T C ', reques t, us e_runwa y)
o utput('A T C ')|c o m m unica tio n_ f ro m _to ( 'A T C ', 'A FD ', pe rm it, us e_runw ay)

o utput('A T C ')|c o m m unic a tio n_ f ro m _ to ('A T C ', 'A FD ', reques t, ca ll_0 611)
o utput('A FD ')|co m m unic a tio n_ f ro m _to ('A FD ', 'A T C ', reques t, n_o f_ peo p le _ in_ p lane)

o utput('A T C ')|c o m m unic a tio n_ f ro m _ to ('A T C ', 'A FD ', inf o rm , no thing_kno wn)
o utput( 'A FD ')|co m m unic a tio n_ f ro m _to ('A FD ', 'O 611 ', info rm , c ras h)
o utput('A FD ')|co m m unic a tio n_ f ro m _to ('A FD ', 'C P A ', info rm , c ras h)

o utput('O 611 ')|c o m m unica tio n_ f ro m _to ( 'O 61 1 ', 'M arec haus see ', info rm , c ras h)
o utput( 'A T C ')|c o m m unica tio n_ f ro m _to ( 'A T C ', 'A FD ', re que st, need_b ackup)

o utp ut('A FD ')|c o m m unic a tio n_ f ro m _ to ('A FD ', 'A T C ', inf o rm , neg ativ e)
o utput('A T C ')|c o m m unica tio n_ f ro m _to ( 'A T C ', 'R FD ', inf o rm , neg ativ e)

o utput('A FD ')|c o m m unica tio n_ f ro m _to ( 'A FD ', 'A FD ', dec la re , sc enario 2)
o utput( 'A FD ')|co m m unic a tio n_ f ro m _to ('A FD ', 'M arechaus see ', info rm , c ras h)

o utput('A FD ')|c o m m unica tio n_ f ro m _to ( 'A FD ', 'R FD ', info rm , c ras h)
o utp ut('O S C ')|co m m unica tio n_ f ro m _to ('O S C ', co m m ander_ ts 1 , req ues t, de live r_water_m ac 3)

o utp ut('O S C ')|co m m unica tio n_ f ro m _to ('O S C ', co m m ander_ ts 1 , req ues t, ext_ le f t_ eng ine_ po wder)
o utput( 'O S C ')|c o m m unic a tio n_ f ro m _ to ('O S C ', c o m m ander_ ts 1 , request, to o ls _o pening_ p lane)

o utput( 'O S C ')|c o m m unic a tio n_ f ro m _to ('O S C ', c o m m a nde r_ ts1 , reques t, e xt_ f ires _w ith_high_pre s)
o utput('O S C ')|c o m m unica tio n_ f ro m _to ( 'O S C ', 'O v D ', info rm , am o unt(peo p le , 4 ))

o utput('A T C ')|c o m m unic a tio n_ f ro m _ to ('A T C ', 'A FD ', info rm , am o unt(p eo p le , 40))
o utp ut('A FD ')|c o m m unic a tio n_ f ro m _ to ('A FD ', a ll_units , info rm , am o unt(p eo p le , 40))

o utput( 'A FD ')|co m m unica tio n_ f ro m _to ('A FD ', f f _sp ec ia lis t, info rm , f o ur_z ero )
o utput('O S C ')|co m m unic a tio n_ f ro m _to ('O S C ', f f_s pec ia lis t, req ue st, de live r_water_m ac 1)
o utput('O S C ')|co m m unic a tio n_ f ro m _to ('O S C ', f f_s pec ia lis t, req ue st, de live r_water_m ac 3)

o utput( 'C vD ')|c o m m unic a tio n_ f ro m _ to ('C v D ', 'R FD ', info rm , fully_o n_s cene)
o utput('C v D ')|c o m m unic a tio n_ f ro m _ to ('C v D ', 'R FD ', info rm , c o nd itio n_o f_ p lane)

o utput( 'C vD ') |c o m m unic a tio n_ f ro m _to ('C v D ', 'R FD ', info rm , w ill_s ta rt_ m o re _deta iled_ inve stiga tio n)
o utp ut('A FD ') |c o m m unic a tio n_ f ro m _to ('A FD ', o f f_d uty_ f irem en, req ues t, re liev e_c o llea gue s)

o utput('C v D ')|c o m m unica tio n_ f ro m _to ( 'C vD ', 'R FD ', info rm , a m o unt(wo unde d_s ev ere ly_b urnt, 5 ))
o uput('C v D ')|co m m unic a tio n_ f ro m _to ('C v D ', 'R FD ', req ues t, us e_ truc k_ ts 4_ f o r_co o ling)
o utput('O S C ')|c o m m unica tio n_ f ro m _to ( 'O S C ', head _afd , info rm , fax_w ith_ pas senge rs)

o utput('C v D ')|co m m unic a tio n_ f ro m _to ('C v D ', 'R FD ', info rm , am o unt(wo unded_ tra ns _a live , 10))
o utput( 'C vD ')|c o m m unic a tio n_ f ro m _ to ('C v D ', 'R FD ', info rm , am o unt(c asua lties , a t_ leas t(2 6)))
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Why formalise a trace?

The properties that should hold within a 
trace can be formally verified.

The cause why a property isn’t satisfied 
can be given, also when caused by a chain 
of events.

It is possible to develop/verify a 
protocol:

The trace of the Hercules disaster:

formalised  
protocol

revise
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traces                     of protocol                     
formal                    validation                     

protocol

(P2) At any points in time t1 and t2, t2 ≥ t1,                     
if ATC generates information to AFD about   

the plane crash at t1,
and the number of passengers is more 

than 10 at t2
then at a later point in time t3 AFD declares 

scenario 3.  
not satisfied

(P4) At any point in time t1,                                      
if AFD receives information from ATC about 

the plane crash,                                                
then at a later point in time t2, a MAC will 

join AFD,
and at a still later point in time t3 will come 

to the disaster area in less than 3 
minutes upon the plane crash 
information reception

satisfied

∀t1, t2, x  [  t2≥t1  ⇒ [  state(γ, t1, input(‘AFD’)) |= communication_from_to (‘ATC’,‘AFD’, inform, crash) &   x>10   
&  state(γ, t2, input(‘AFD’))|=  communication_from_to(‘ATC, ‘AFD’, inform, amount(people, x)) ]  ⇒ ∃t3>t2 &   
state(γ, t3, output(‘AFD’))|= communication_from_to(‘AFD’,‘AFD’, declare, scenario3) ]
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