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IMMS Vision

A capability for linking together “best-in-class”
modeling and simulation tools to enable
analysts, emergency planners, and incident
managers more effectively, economically, and
rapidly prepare, analyze, train, and respond to
real or potential incidents.
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Capstone IPT Representative
High Priority Technology Areas

Incident Management:
Representative Technology Needs

« Integrated Modeling, Mapping and Simulation capability

(IP/Geophysical Division)
March 2007 a Personnel Monitoring (Emergency Responder Locator

System) capability (/P/Geophysical Division)

= Personnel Monitoring (Physiological Monitoring of
Firefighters) capability (IP/Geophysical Division)

— @2 Home_land « Incident Management Enterprise System (/P/Geophysical
o 8 Security Division)

* Logistics management tool
(IP/Geophysical Division)
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IMMS Drivers

°* Modeling & simulation tools, along with vetted datasets, are an
underutilized resource in the emergency preparedness &
response community
— Wide variety of existing tools which capture specialized subject matter
expertise

— Can be used to bring realism, increase understanding, and develop
common assumptions about infrequent events
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& ° Homeland Security Presidential Directive (HSPD) 8 call for

O continuous improvement of our Nation’s preparedness to

= respond to catastrophic events
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IMMS Drivers (cont’d)

°* Need for widespread, affordable, and sustained use of analysis
and exercise tools across DHS emergency response mission.
Key enabling capabilities include:

— an integrating framework which links best-in-class models and “validated”
data sources to address end-to-end emergency response scenarios

— scalable delivery paths (e.g., distributed simulation-based exercises,
serious games, virtual worlds and environments, web-based)
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& ° National Exercise Simulation Center (NESC) at FEMA

) Headquarters

2 — Broker access to national modeling and simulation tools through IMMS
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IMMS Project Approach

R&D project: Explore and demonstrate tools and frameworks for rapidly
linking together models and data, and supporting collaboration across
user communities.

Project Elements:

* User Engagement: work with user community, all-hazard domain experts,
and model/data owners to develop technology requirements and concepts of
operation.
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* SUMMIT (Standard Unified Modeling and Mapping Integration Toolkit)

— Distributed framework bringing together users and modeling resources from many
locations; access to data/models controlled by resource owners

— Discover models, simulations, data, and archived analyses that are relevant to a
specific scenario
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s — Provide “glue” for automatically linking together disparate modeling tools

Z — Save and manage analysis results (including model configuration parameters)

<

&8 ° Capability Demonstrations: Prototype these concepts in all-hazards

= analysis, planning, and training realms to demonstrate feasibility, gain

e feedback from end-user communities, and drive SUMMIT development.
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SUMMIT Architecture Overview

SUMMIT Client ‘\*

® ¥
|I| -f B Distributed
_ gl clients
= SUMMIT User SI:J::TT SIIJ::::IT SUMMIT User
_;' Environment Environment
45 SUMMIT Architecture
i ( Controller / Session Manager ) CO re S U M M IT
0O architecture
] Discovery | Configuration Engines Federation Engine services and
== Model Federation Results/Display
Discovery Engine Configuration Runtime Queue Manag?ment m eta d ata
iy Engine Builder Manager Engine . .
— repositories
__’ Ontology
= > Data and
U Template || Contea Results models can be
fia Repository Repository Repository Archive
v hosted by
A distributed
er ® Remote Host 1 Remote Host n ® provide rs;
{::: Federation Runtime gl::::‘;: ;:?::-:‘taion g::::‘c:: Ie g a cy m o d e I S
= i Model - must be
> summIT — | | ™ suMmIT wrapped for
= Resource Model Resource e ana
Q Owner / % Owner / compatibility
T « Provider Provideri AL
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Simulation Template Concept

i

o
Incident time
 — Population
Incident location
f—
Vehicle data

—
=)
0
p%?!fb
Chlorine Railcar e
Plume Slot

/ )
— effects contours
— D ——
e

Infrastructure
counts

Infrastructure
Effects Slot

—

Generic pattern for
linking together models
and data.

Each “slot” includes
type and format of data
inputs and outputs.

Model and data
owners will use the
SUMMIT Software
Development Kit to
wrap their tools so

Incident time

Incident location
— -

Vehicledata

Chlorine Railcar

Population Infrastructure
| effects contours - . counts ~S_.
— — —

they flt Wlthln a Plume Slot Clg :H,\ Irg;faeittr:glll;e

“slot”. -
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Discovery Mechanism

The SUMMIT Discovery engine

- walks users through a number of i

- questions, and uses those answers i§© e

e to discover relevant simulation

b templates.

| o -

5 Multiple templates may be relevant. — - D S

Infrastructure
Effects Slot
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The Discovery engine also
finds models and data that
can fit into the template slots.
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SUMMIT Prototype - Discovery

I SUMMIT -0

He

] Discover - ldentfy Hozard [ sty |
= Hazard or Incident...

[ Discovery - dentfy Hazard Actions. 3 History

Chemical Incident Biological Incident Radiclogical Nuclear Incident
Incident Identify Hazard Actions
= Hazard or Incident
=-Nuclear Incident
Nuclear Detonation
Option Include| Exclude| No preference
[ ‘
@ I {@f'\ o ‘ Causes Nuclear Effects © “ e Identify Hazard Actions
L Damages Critical Infrastructure o] o @
Explosives Incident Critical Cyber Security Ecosystem Hazard Disperses in Air Outdoors @ fel o
Infras_iruciure Incident Harms Economy o o ®
Incident
Uses Emergency Response Resources o] o @
I :
o | :
a ®) >
Environmental Fire Incident Other GDM Incident Other Natural SN
Incident Hazard Causes Nuclear Effects - The hazard produces radioactive fallout, explosive damage, acute |

radiation, EMP, or other nuclear effects.

Damages Critical Infrastructure - The hazard damages critical infrastructure (e.g., factories,
— - = ealthcare resources. Models will

Seismic Hazard Volcano Hazard Wi

Hstoy \_

t of the hazard through the atmosphere,

= Hazard or Incident
= Nuclear Incident
Nuclear Detonation

g will assess and/or

cy responder
#ill include emergency

e Option Include|  Exclude| No preference
Incident involving a nuclear weapon, facility, or compon Air Dispersion Source @ c o Causes Nuclear Effects
Weather Input e e e Damages Critical Infrastructure =

Disperses in Air Outdoors
Harms Economy
Uses Emergency Response Resources

ﬁ SS | Follow-on Questions / Set Scenario \

Air Dispersion Source - Models compute hazard dispersion through air, and are specifically &
interested in the source of the hazard (e.g., is the source a stationary point, an evaporating pool,

Scope (e.q., critical
Ch O OSe We:lher Input - The hazard is influenced by weather conditions. Models are specifically interested = p ( g
o enrts G weaker icraton infrastructure,

Hazard economic, population

\_ effects) Y,
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SUMMIT Prototype - Select Template and
Models

(& 8]
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% Incident time Fallout plume contours
};‘ |::;~ &- Affected

- Incident location Effect circles T Ty
Lig |:}- I suMMIT [=[Ofx]

Detonation yield > : -
Bk 1 Discovery - Falaw-on Questions | I Nuclear Detenation with Pepuiation and rfrssiucture Bffects 53
Lij Models |
— Nuclear Detonation with Population and Infrastructure Effects il
|- Nuclear Detonation Infr
Slot Ef{

,
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o
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models that are not
SUMMIT-compliant
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K Incident time. — , Fallout plume. contours e
B Incident location — | | Effectcircles r. _infrastructure —
Detonation yield W ey
P — e Qup) Sy
= of T e S
dased on the selecte 8 e
951, 0%{
Lo, Infrastructure
) - Effects Slot
= hazard and other scenario ;
=
o Configure
S parameters, SUMMIT corgr]
Nuclear Detonation | Infrastructure Effects
L] u gum
= identifies and ranks A :
C: DoD Hazard Prediction and Assessment Capability (HPAC) simplified version of nuclear weapon incident model that computes the so...
L
relevant simulation
O E
templates =
? p - 7 Informtion | ] Tempisies
Score Name | Slolsl Slot Name(s) li
< 4/5 Nuclear Detonation with Population Effects 1 Nuclear Detonation
477 Nuclear Detonation with Population and Infrastructure Effects 2 Nuclear Detonation, Infrastructure Effects
— - - 3/5 Nuclear Detonation with Population Effects and Structural Damage 1 Nuclear Detonation with Structural Damage
orine Release from Railcar Tanker with Population Effects orine Railcar Plume
3/6 Chilorine Rel from Railcar Tanker with Population Eff 1 Chlorine Railcar Pl
I e a a a I S p rovl e o r 3/8 Chlorine Release from Railcar Tanker with Population and Infrastructure Effects 2 Chlorine Railcar Plume, Infrastructure Effects Jl
erial Dispersion of Agent with Population Effects erial Dispersion
2/5 Aerial Dispersion of Ag ith Population Eff 1 Aerial Dispersi
—_— 27 Barial Nisnarsinn nf Anant with Damulatinn and Infrastrintirs Effants 9 Aarial Nisnarsinn_ Infrastrintire Effants =
Fa
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SUMMIT Prototype - Configure & Execute
Scenario

If S U M M IT- Medels Conﬁgurationl
compliant models ok oo e Lo O

are Chosen ) the Type [ -Select- Latitude [36.194768 [10 [10 [2008 [12]o0 [oo’

g

City |- Selsct- ElpE e |- 11522206 Local Time Zone
=
E]

system pstl| Alitude (m) [ [USPaciicNow )

automatically )
integrates the 5 | el -y

L s avaes A. g . 3 ‘.g:',' ' B
models and S TRl SRR basveqa
seamlessly g |
executes them.

- Infrastructure Types
¥ Select All F Fire Stations

~ Hospitals F Police, Local

1 Police, State W Stadiums, MLB
I Stadiums, MLS F Stadiums, NCAA
¥ Stadiums, NFL ™ Urgent Care

Incident Data
Yield (KT) |10

e G 1 s
£ 2 [Ty =——
bl (S é&i dm‘% Executing model and retrieving results...
L] Eia N g
[ [ [1]]]
(g Execute
T Irformation {-El Templates .
Score | Name | S|DL"S| Slot Name(s)
4/5 ' Nuclear Detonation with Population Effects 1 Nuclear Detonation
af7 Nuclear Detonation with Population and Infrastructure Effects ‘2 Nuclear Detonation, Infrastructure Effects
3/5 Nuclear Detonation with Population Effects and Structural Damage 1 Nuclear Detonation with Structural Damage
3/6 | Chlorine Release from Railcar Tanker with Population Effects 1 Chlorine Railcar Plume
3/8 Chlorine Release from Railcar Tanker with Population and Infrastructure Effects 2 Chlorine Railcar Plume, Infrastructure Effects
2/5 Aerial Dispersion of Agent with Population Effects 1 Aerial Dispersion
217 | Aerial Dispersion of Agent with Population and Infrastructure Effects 2 Aerial Dispersion, Infrastructure Effects
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SUMMIT Prototype - View Integrated
Results

I SUMMIT (Ol I

SUMMIT B
Simulation

[ 9 Blast{1.0psi)
Templates also

=) Hospitais
support result e
¥ Prompt(50.0rad)

integration. i

3 stadiums, MLB
& Stadiums, MLS

Population Effects

400,000

.8 350,000
& 300,000
2250000
£

3 200,000
5 150,000
]

& 100,000
= 50,000

a —

10 20 30 40 50 €0 70 80 o0

@ stadums, NCaa Prob Casualty (%) =
W Stadiums, NFL
O u t p ut fro m W Ther::zz‘ncalfcmz) § 150,000 '_ﬂ
- U Threat Plume 5125,000 | [l
multiple models S Frooan -l
. 20 o 3 o 11
ca n be Ove rI a I d (] = openstreetivap b= 25,000 . | . ” l| i
- - [0 F place Names § .
] i Prompt Fallout Total
within GIS Enie -

@ world Map

M Fatalities © Injuries  Casualties

systems or .

. . Infrastructure Effects
displayed in s | e | o
other ﬁwumaﬁm(ﬁTTplates . . : |

Score | Name Slots| Slot Name(s)
u . = 4/5 Nuclear Detonation with Population Effects 1 | Nuclear Detonation

v I s u a I I Zatl o n 477 Nuclear Detonation with Population and Infrastructure Effects 2 Nuclear Detonation, Infrastructure Effects
3/5 | Nuclear Detonation with Population Effects and Structural Damage 1 Nuclear Detonation with Structural Damage
3/6 Chlorine Release from Railcar Tanker with Population Effects 1 | Chlorine Railcar Plume

too I S - 3/8 | Chlorine Release from Railcar Tanker with Population and Infrastructure Effects 2 | Chlorine Railcar Plume, Infrastructure Effects
215 | Aerial Dispersion of Agent with Population Effects 1 Aerial Dispersion
217 Aerial Dispersion of Agent with Population and Infrastructure Effects 2  Aerial Dispersion, Infrastructure Effects
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SUMMIT - Current Status

* SUMMIT v1.0
— Design and reference implementation complete
— Focused on discovery and basis model federation

— Currently being used to integrate example models to support planning
and exercise applications
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* SUMMIT Development Kit
— Provide a toolkit for model and data owners to make their tools SUMMIT-

= compliant

P — Evaluation version available in 2010

~

-

]

E

s, Sandia RERE
National %@g Home;land
Laboratories & Securlty



SUMMIT Architecture V1.0

Primary foci:

Display/ .8 SUMMIT SUMMIT : Display/ . .
Collaboration Usor Usor Collaboration « Simulation template
Environments Envirenments

SUMMIT Architecture concept

_ « Simulation template
( Controller / Session Manager ) d ISCOvel’y
 Basic model

S

Discovery [ Configuration Engines Federation Engine

2 — . Resuts/Disply configuration
e ‘Buildor | | Manager “Engine - Basic “cascade-style”

federation of models
and data based on
— simulation template
LD * Results integration
and display

Ontology I
Access
Control

Repository

Model/Data

Metadata

e
'_;I
[ -..JI
—_—
A Repository

Remote Host 1

® Remote Host n ®

Federation Runtime SUMMIT

™
Z,
_,_:: Daemon «— __ Federation Runtime gg::l:ﬂal:
| i
T Model | m Data
E SUMMIT ' T SUMMIT

Resource Model Resource
BN Owner / Owner /

Provider Provider
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