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Mobility Simulation

Thousands of professionals around the
world rely on Bentley's mobility
simulation software to understand the
urban, metropolitan, regional, and
national movement of people

Prepared exclusively tor O
attendees not for re-distribution.

2 | WWW.BENTLEY.COM | © 2022 Bentley Systems, Incorporated

sy CUBE

J Predictive modeling and
simulation of transportation

¢

SW LEGION
@ ;gpgggiglge infrastructure
CityPhi

Mobility animation
studio

L

=A EMME

Multimodal transport
planning

oJ DYNAMEQ
(' Traffic simulation and

dynamic traffic assignment

LN AGENT

' ' ' Advanced travel demand
S

modeling

Bentley



Disclaimer Statement

Release plans and timelines are forward-looking estimates
and projections only. There can be no assurance that
Bentley will be able to meet such estimates or projections by
the dates specified, or at all. Do not make purchase
decisions based on forward looking roadmaps.
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What is CUBE 2023 (formerly 7)?

« CUBE 2023

— is a significant re-engineering of CUBE 6

— takes the best ideas from CUBE 6 and built it on modern technology
* Application flowchart
 Scenario management

— 1s built for handling larger data with better performance
— uses modern data formats
— 1s not an upgrade to CUBE 6

— does not include updates to the modeling engine
* Voyager*, Avenue, Land, Cargo, Analyst Drive
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Database/Network

— Cube 2023 uses a new database B base.ind
format . . cubetown.NTL
— Synchronized network components | e
gnway.
— Supports all network data B Tolls.csv

— Supports point/polyline/polygon B transitin
feature classes

— Supports data tables

. turnpen.pen
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GIS

* Not dependent on ArcGlIS

* Built to handle large
datasets

* Bing base maps by default
* Runs on GPU

* Supports powerful
expressions

— E.g. __transitLineCountByNetwork[AM_Bus_Lines] > 0
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CubePy

* Python API which provides powerful methods for network
and matrix processing.

» GIS Network editor is based off CUBE API, any
workflows/tasks you can achieve in the GIS editor, can be
scripted using CubePy.

« Can easily integrate CubePy into their existing model
applications (Voyager) through the built in CubePy program
box.

Gravity Model for five trip purposes plus External Trips

DISTRIBUTION | Distribution Report  fg

Unbuild data for use Cube Reports

Update person trips Serptfle
rint rie
cuery TR
-| output File 1 > S Output File 1

ﬁi
&

Prepared exclusively for Ohio DOT and Ohio MUG meeting
attendees not for re-distribution. Bentleg

7 | WWW.BENTLEY.COM | © 2022 Bentley Systems, Incorporated



Click and Run tools

* Cube toolbox provides Click
and Run tools to accomplish
tasks without scripting

» Users can create their own
tools to share with other
users

CubePy Toolbox
LY

Data Conversion
£ Convert GDB to SQLite
Matrix Analysis
['i] Generate Matrix Statistics
(4 Generate Trip Ends
Matrix Conversion

7 Convert Matrix from CUBE 6 MAT to CUBE 7
[J Convert Matrix from CUBE 7 to CUBE 6 MAT
(] Convert Matrix from CUBE 7 to OMX
(4 Convert Matrix from OMX to CUBE 7
Network Analysis
{2 Generate Centroids
(2 Generate Centroid Connectors
{2 Generate Network Statistics
{2 Identify and Remove Disconnected Links
{2 1dentify and Remove Disconnected Nodes
{2 Remove Centroid Connectors
Network Conversion
2 Build CUBE Network From Shape Files
{2 Convert Network from CUBE 6 GDB to CUBE 7
{2 Convert Network from CUBE 6 NET to CUBE 7
{2 Convert Network from CUBE 7 to CUBE 6 NET
PT Conversion

# Convert NTL from CUBE 6 to CUBE 7

% Convert PT Lines from CUBE 6 lin to CUBE 7
Custom
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Table Editor

* New table/matrix editor to
handle large data

* Supports csv editing

 New matrix format based
on the hdf5 format

Support for SQL queries
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Application Editor (Flow Chart)

» Application Manager has a new look and have more
powerful visual capabilities such as:

Networks Trip O;ntnl
1

Network

— Zooming / scaling, Scope
— Application navigation view

— Ability to view the entire application group tree
hierarchy and navigation

Assignment c
Scope -

* Edit history and undo / redo

* Users will have more control over model design e.g., how
far up a group hierarchy that an input file may be
"public” g o

* Model run mode; AM will allow running of an application
and all of its subgroups in a read-only view that
highlights the currently running program and various
statistics about the current run (similar to Task Monitor
but more detailed)
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Cube Cluster

Cluster Pool Management X

« Much greater usability and manageability

- Based on a robust client-server protocol
system rather than file based inter-process
communication

 Consolidated and centralized cluster node
m a n age m e nt Add Machine

« Automatic determination of nodes to assign
for a particular Multistep or Intrastep

127.0.01

* Ability to manage multiple CUBE Cluster
compute pools from one interface /
client (i.e., multiple model runs could be
started and monitored from one user
interface even

Prepared exclusively for Ohio DOT and Ohio MUG meeting
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Other improvements

* Multi version support

* Windows/tab management

* Relative file references to better support version control like Git
 JSON format application and project files (catalog files)
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Things to know

* CUBE 6 models must be converted to CUBE 2023

— Catalogs/Applications

— Network data

— Cluster scripts

— Pre/Post-Processing steps

* Built in tools available
* Junction/turn penalty GUI editor available for future release
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Scenarios

* A flat folder structure with scenario code to identify scenarios

l Inputs
B 1edia
B odel
l Tutoral

%= Discover Cube.Cat
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CUBE 2023

l Applications
l Inputs

l Logs

B tedia

B Model

I Scenarios

B Cubetown700.cube- project

B Build Road
l Land Use
B oo

B :BM_HOUSEHOLDS.DEF

# README.md
. Base-0001

l Build Road-0064
. Increase Transit-0065
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[ J [ J
Applications/Groups
%5 AB ASSIGNMEMNT.APP
Xs ACCESSIBILITY.APP
Xa ACTIVITY & TRAVEL SIMULATOR.APP
£ ANALYSD0.APP

* Groups are entities inside  CESTImEAE

%5 Cube Activity Model Demonstration,

applications and not a el

. . X% Cube Cargo Demonstration.app . l Assignment
Sta n C a | O n e a p p | I Ca t I O n %5 Cube Demonstration Model.app B Assignment B Distribution
%5 CUBE_ABM_HIGHWAYSKIMOD.APP B Distribution B Generation

s 7 25 CUBE_ABM_PTSKIMOOD.APP l Generation . Images
 Individual folders for each |t B B Vs st

B nETWORK

T T 5 CUBECADD.APP o -
Mode Split
a p :) | I Cat I O n % Cubelal0.app . g B CUBE Demonstration Model.cube-app
l Destination Choice R
25 Cubetown_RefSheetD0.app W GOGENCRIS

e Individual folders to save T DRTREUTONAT? B

%% GDBOUTOD.APP

group files (script/print)

%5 GISOUTDD.APP

u nd er eaCh a p p | ication 2 INITIAL PT COSTS.APP
% LANDMODEL.APP
fo I d e r 25 LU-T Demonstration.app

= MODE SPLIT.APP

%5 POST-PROCESS.APP
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