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Carleton University Centre on Visualization

and Simulation (V-Sim — CFl funding)

= Interdisciplinary research
— Systems Engineering
— Mechanical & Aerospace
— Cognitive Science
— Architecture

— ARSLab
— 3 Invited Professors
— 4 Postdoctoral Fellows
— 8 Ph.D. and 4 Masters students; 5 UG

— 7 Postdocs, 16 Ph.D. and 55 Masters Students graduated since 2000
— 95 UG students supervised since 2000 (Engineering Capstone Projects)
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DIFFUSION COMPUTERIZED MODEL

NEP DIFFUSION ABSTRACT MODEL

Command Devices
Generator State
T —
People In .
Pe Person Devices
Location 3

| | [ 1

Face-to-Face Networks Network
Connector State

1
2
3
a

using namespace std;

using namespace cadmiun;

using namespace nep_structures;
using namespace nep_model_enum_types;

struct switch3out_defs{ //Port definition
struct sendout : public out_port<MsG> {};
struct answerOut : public out_port<ses {};
struct decideout : public out_port<Mses {};
struct communicationIn : public in_port<MsGs {};
struct setAnswerIn : public in_port<SET_STATE_ANS> {};
struct setDecideIn : public in_port<SET_STATE_DEC> {};
struct setsendIn : public in_port<SET_STATE_SEND> {}; Y

class switch30ut { // DEVS atomic model definition

i e C++ functions
X #Coupled (8)

//state definition
state_type state;

struct state_type{
vector <MSG> outMsg;
SwitchState state: }:

arleton
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DEVS Diffusion
Computerized Model

1 struct inp_generator : public cadmium
2 struct inp_network : public cadmium:
3 ...

:in_port<Command>{}; // SET INPUT PORTS FOR COUPLED
:in_port<Communication>{};

4 outp_myLocation : public out_port<PeopleLocation>{}; // SET OUTPUT PORTS FOR COUPLED
5 outp_network : public out_port<Communication>{};

6 ...

7 template<typename TIME> // Define atomic and coupled unit devices

8 class filterDevicesNetworkl: public filterDevicesNetwork<TIME> {

9 public: filterDevicesNetworkl(): filterDevicesNetwork<TIME>("1") {}; )
10

11 template<typename TIME>
12 class filterDevicesSetOutOrderl: public filterDevicesSetOutOrder<TIME> {

13 public: filterDevicesSetOutOrderl(): filterDevicesSetOutOrder<TIME>("1") {}; }s
14

15 templatectypename TIME>
16 class phoneMOBILEPHONEL : public phone<SetDeviceState, TIME> {
17 public: phoneMOBILEPHONE1(): phone<SetDeviceState,TIME> (DeviceId

18 (DeviceType: :MOBILEPHONE, "1"),TIME("00:00:500"),TIME("00:01:000")) {}; };
19

20 template<typename TIME>

21 class phoneLANDLINEPHONE1 : public phone<SetDeviceState, TIME> {

22 public: phoneLANDLINEPHONE1(): phone<SetDeviceState, TIME>(DeviceId(DeviceType: :LANDLINEPHONE,

23 "1"),TIME("00:00:500" ), TIME("00:01:000")) {}; };

24//DEFINE COUPLED DEVICE

25 using iports_DEVICES1 = tuple<inp_setOutOfOrder,inp_in_com,inp_network>;

26 using oports_DEVICES1 = tuple<outp_out_com, outp_network>;

27 using submodels_DEVICES1 = models_tuple<filterDevicesSetOutOrderl, filterDevicesNetworkl,

28 filterDevicesMicroKeyboard, sinkDevices_atomic,phoneMOBILEPHONEL, phoneLANDLINEPHONE1,>

29 using eics_DEVICES1 = tuple<

30 EIC<inp_setOutOfOrder,filterDevicesSetOutOrderl,filterDevicesSetOutOrder_defs::in>,
EIC<inp_in_com,filterDevicesMicroKeyboard, filterDevicesMicroKeyboard_defs::in>,

32 EIC<inp_network,filterDevicesNetworkl, filterDevicesNetwork_defs::in>

>5

Thousands of lines of code
that CDBoost understands



Bio-Medical

Heart tiSK

Clogging Arteries (CFD) Nerve Terminal modeling

Cancer Models
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Environmental Modeling

= Epidemics of mountain pine beetles in BC
= Estimation: has killed 283 million m3 of pine trees in BC
= Lodgepole Pine: important commodity

= Canadian Forestry industry issues
— Cannot compete with growing season of South American countries




Flood Modeling

= Location-dependent experiments

Granular
information
available
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Forest Fires

= Location-dependent experiments
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Control: Sensing and Actuation

» Models — Processes
» Simulation: cost reduction for development
»Direct execution on a hardware platform
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Carleton University
Advanced Laboratory for Real-time Simulation Cluster
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Distributed Simulation
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Architecture and Visualization

Real Building Floor Plans Cell-DEVs model
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Pedestrian Modeling
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