


Who?Who?



We develop tools for

Homeland Security...Homeland Security...



We develop tools for

Business Continuity...Business Continuity...



We develop tools for

Resilience...Resilience...



MET PoliceMET Police



SO15

Counter Terrorism Counter Terrorism 

Command



Letter BombsLetter Bombs



Polonium Cleanup 

OperationOperation



European UnionEuropean Union



Critical National 

InfrastructureInfrastructure



What do we 

use Ruby for?use Ruby for?



IRISIRIS



2 years old2 years old



MonolithicMonolithic



116,000 lines of PHP*116,000 lines of PHP*

* ouch



Enter Rails...Enter Rails...



4 months later4 months later



Asset Management 

for the EUfor the EU



Incident Management 

and Trainingand Training



Exercising System 

for the G8for the G8



Geo-messagingGeo-messaging



Possible in PHP?Possible in PHP?



Gas PlumesGas Plumes



Chlorine Gas Tanker 

Crashed in LeedsCrashed in Leeds



Us <3 SimuCorp*Us <3 SimuCorp*

* not real name



Us </3 SimuCorp*Us </3 SimuCorp*

* not real name





Two main ways

to model plumesto model plumes



Gaussian Plume ModelGaussian Plume Model



http://www.rpi.edu/dept/chem-eng/Biotech-Environ/SYSTEMS/plume/gaussian.html



http://www.rpi.edu/dept/chem-eng/Biotech-Environ/SYSTEMS/plume/gaussian.html



However...However...



Gaussian = staticGaussian = static



Wind speed, direction 

& emission rate& emission rate



Puff dispersion modelPuff dispersion model



Particle systemParticle system



ParticleParticle
• posit ion

• velocity

• volume



EmitterEmitter
• posit ion

• volume

• rate

• part icles



WorldWorld
• wind velocity

• emitters



#  l e t  t h e r e  b e  l i g h t !

w o r l d  =  W o r l d . i n s t a n c e

w o r l d . w i n d =  V e c t o r 2 D . n e w ( 0 ,  1 5 )

#  a d d  a n  e m i t t e r

e m i t t e r  =  E m i t t e r . n e w ( : p o s i t i o n  = >  P o s i t i o n . n e w ( 1 0 ,  2 0 ) ,

: v o l u m e    = >  1 0 0 ,

: r a t e      = >  1 )

w o r l d . e m i t t e r s < <  e m i t t e r

1 0 . t i m e s  {  w o r l d . t i c k }

#  c h a n g e  t h e  w i n d

w o r l d . w i n d . r o t a t e !  M a t h . d e g 2 r a d ( 2 5 )

1 0 . t i m e s  {  w o r l d . t i c k }





ChangesChanges



e m i t t e r  =  E m i t t e r . n e w ( : p o s i t i o n  = >  P o s i t i o n . n e w ( 1 0 ,  2 0 ) ,

: v o l u m e    = >  1 0 0 ,

: r a t e      = >  1 )

#  s e t u p  r a t e  c h a n g e s

e m i t t e r . c h a n g e s < <  E m i t t e r C h a n g e . n e w ( : a f t e r  = >  5 . h o u r s ,

: r a t e   = >  5 )

e m i t t e r . c h a n g e s < <  E m i t t e r C h a n g e . n e w ( : a f t e r  = >  8 . h o u r s ,e m i t t e r . c h a n g e s < <  E m i t t e r C h a n g e . n e w ( : a f t e r  = >  8 . h o u r s ,

: r a t e   = >  3 0 )

#  s e t u p  w i n d  c h a n g e s

w o r l d . c h a n g e s < <  W i n d C h a n g e . n e w ( : a f t e r  = >  6 . h o u r s ,  

: v e l o c i t y  = >

V e c t o r 2 D . n e w ( 1 0 ,  2 0 ) )



Making it real*Making it real*

* ish



Ficks LawFicks Law



Combined Gas LawsCombined Gas Laws



Molecular Weight 

Cl2 = 70.906Cl2 = 70.906



Temperature and 

pressure gradientspressure gradients



“Screw it”“Screw it”
me,  Jan  2007 ,  a f t e r  wo rk i ng  
abou t  36  hou r s  s t ra igh t  and  
end ing  up  back  whe re  I  s ta r t ed !



Credible RealityCredible Reality



Ruby is slow*Ruby is slow*

* /me makes run for the door...





Don’t need real-time

so why bother?so why bother?



Ballistic trajectoryBallistic trajectory



srand(xxx)srand(xxx)



Final modelFinal model





MappingMapping



Pretend to be 

a map-servera map-server



Convert CoordinatesConvert Coordinates



Output imageOutput image





pluginsplugins



acts_as_branchacts_as_branch



exercise_timeexercise_time



function sit_reps_url(incident_id, params){

return '/incidents/'+incident_id+'/sit_reps/'+route_params(params);

}

function new_sit_rep_url(incident_id, params){

return '/incidents/'+incident_id+'/sit_reps/new/'+route_params(params);

}

function new_inject_url(incident_id, params){

return '/incidents/'+incident_id+'/injects/new/'+route_params(params);

}

function sort_audiences_url(params){

return '/admin/audiences;sort/'+route_params(params);

}

function asset_types_url(params){

return '/admin/asset_types/'+route_params(params);

} js_routes
function attachments_url(incident_id, params){

return '/incidents/'+incident_id+'/attachments/'+route_params(params);

}

function new_incident_url(params){

return '/incidents/new/'+route_params(params);

}

function edit_expected_outcome_url(incident_id, inject_id, id, params){

return '/incidents/'+incident_id+'/injects/'+inject_id+'/expected_outcomes/'+id+';edit/'+route_params(params);

}

function account_audit_trails_url(params){

return '/admin/audit_trails/'+route_params(params);

}

js_routes



richard@livsey.org

richard@citysafe.org

http://livsey.orghttp://livsey.org

http://code.livsey.org

http://code.citysafe.org

p h o t o g r a p h y  c o u r t e s y  o f  F l i c k r C r e a t i v e  C o m m o n s  s e a r c h :

• h t t p : / / w w w . f l i c k r . c o m / p h o t o s / w a l l y g / 1 5 9 4 5 5 1 0 0 /

• h t t p : / / w w w . f l i c k r . c o m / p h o t o s / h u g o v k / 1 2 6 5 8 6 5 6 6 /

• h t t p : / / w w w . f l i c k r . c o m / p h o t o s / s o n y a s o n y a / 1 2 8 9 1 2 0 0 0 /

• h t t p : / / w w w . f l i c k r . c o m / p h o t o s / d a m c l e a n / 2 2 0 6 9 5 1 7 8 /


