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HDR

A&E firm
225+ offices in the world

10,000 employees



Our Portfolio

Manhattan Beach Health Hub Clinic (US)
Beijing University of Traditional Chinese Medicine (China)

Liverpool Hospital (Australia)
Dortmund Hospital (Germany)
Mubadala Healthcare (Abu Dhabi)
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Our Tools

= DISCRETE EVENT SIMULATION (DES)
= 2P/3P (full-scale mockups)

Value Stream Mapping

Process Mapping

Interactive Data Visualization

Root Cause Analysis

Personas/Scenario Modeling
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Architectural Environment
Typical Design Process

Design Construction
Pre Design Schematic Design Development Document

Team Structure Massing Detail Design Intent
Orientation Character Phasing Quiality
Detailed Programming Design Delivery Process
Cost Management Room Layout Finishes Verification

Land-use Development ~ Cost Models Cost Models Cost Models

Construction

Design Intent
Quiality
Process
Verification
Cost Models



Architectural Environment
Typical Design Process

: Design Construction

Pre Design Schematic Design : Development Document Construction
I :

: Team Structure Massing

: Orientation Character

: Detailed Programming Design

: Cost Management Room Layout

: Land-use Development ~ Cost Models



Architectural Environment
Common Challenges & Implications

Multiple Layout Options

Tight Design Timeline Modeling efficiency is very important in
order to:

Large-Scale Project Scope » « provide time for investigating multiple

design options and,
Heavy competition for

planning services  remain competitive on the market

Dynamic client priorities
and strategy

> > >



Architectural Environment
Design vs. Operational Applications

Building and Space Efficiency

= Sunlight Exposure

Noise Exposure
Facade/Envelope Development
Energy Consumption

Site and Building Layout
Building Material Selection
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Operational Efficiency

= Staff and patient travel distance
Room utilization

Patient throughput

Patient value added time

Staff Utilization




Architectural Environment
Design vs. Operational Applications

BUILDING AND SPACE OPERATIONAL
EFFICIENCY EFFICIENCY



Problem Statement

How can we improve simulation development efficiency in order to
achieve a more effective design process?

In other words, how can we automate the interaction between Design &
DES applications in order to expedite the modeling phase and provide a
comprehensive analysis to our client?
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Example v N

Pre- 9
- Registration (
= Environment Check-Out Check-In
o Large Outpatient Ambulatory / \
Healthcare Facility
@ "oy
) Space Coordinated lR_ —I
o ~30 Functional Departments over 6 Levels Care ooming

* Clinical Space
 Support Space
« Administrative v /\/\—O

Handoffs ‘“~——_ — Vitals




Design Application Example:
Optlmal Layout Based On DeS|red AdjacenC|es
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GridSnap | Orho | Planar | Osnap | SmartTrack | Gumball | RecordHistory | Filter |Available physical memory: 24021 MB




Our solution

BUILDING EFFICIENCY/SITE LAYOUT

DESIGN N | 0ES
APPLICATIONS APPLICATIONS

OPERATION EFFICIENCY




Our solution

BUILDING EFFICIENCY/SITE LAYOUT

DESIGN N | 0ES
APPLICATIONS APPLICATIONS

OPERATION EFFICIENCY

Four focused points:

Place Fixed Place Nodes Connect Objects
Objects & Nodes with
according to layout according to layout Paths

Link Simio to
Database



Customized Solution For Each Focused Point

Link Simio to Place_ Fixed Place Nodes Connect Objgcts
Database Objects & Nodes with
according to layout according to layout Paths

Simio
Scheduling
Functionality

DB Binding Excel import

add-in

Functionality
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Customized Solution For Each Focused Point
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Link Simio to Place_ Fixed Place Nodes Connect Objgcts
Database Objects & Nodes with
according to layout according to layout Paths

Simio
Scheduling
Functionality

DB Binding Excel import

add-in

Functionality




Focused Points
DB Binding & Simio Scheduling Functions

| Project Home | Table | States Targets Support
Mo [ [ ) P
K)\< 4 .' Element Reference o LAEmEE x $ - B o
- | — | =) Move Right | | $ Remove Binding | :
AddData Add Sequence Add Qutput | Remove  Convert to Standard ¥ Object Reference Foreign Set Column 3~ Remove Insert Remove | g Import Export
Table « Table Table Table Repeat Group Property Key As Key <= Change Type Column Row R * Binding Options ~
Tables | Add Column Edit Column ‘ Data

@ ° @ *

()
Add Scheduling  Cenfigure Scheduling Add Wonderware MES ~ Configure
Lists and Tables Resources Lists and Tables MES Entities
| Scheduling | Wonderware

| @, Faciity | < Processes | = Definitions

TiData | ¥ Results | GHplanning |

Views <

Lookup Tables

Rate Tables

Work Schedules

&

Changeover
Matrices

A

Input
Parameters

To add a new table, dick the "Add Data Table” button. To add a sequence table, to specify destinations for & route, dick the "Add Sequence Table” button




Focused Points
DB Binding & Simio Scheduling Functions

| Project Home | Table | States Targets Suppart

9

. . 4= Move Left B 5ind To

.' Element Reference x ¥ 'K}F{
| | =) Move Right | PN | & RemoveBinding | :
AddData Add Sequence Add Output | Remove  Convertto Standard ¥ Object Reference Fareign Set Column 3o y Remove Insert Remove | & Import Export
Table « Table Table Table  Repeat Group Property Key Az Key <= Change Type Column Row Row * Binding Options ~

Tables | Add Column Edit Column | Data

Add Wonderware MES ~ Configure
Lists and Tables MES Entities

Wonderware

| 2, Fadiity | i Processes | i Definitions

77 Data ‘ § Results | R Planning |

Views <

Lookup Tables

Rate Tables

Work Schedules

&

Changeover
Matrices

Al

. I”D‘-‘Ee To add a new table, dick the "Add Data Table™ button. To add a sequence table, to specify destinations for a route, dick the "Add Sequence Table" button
arameters




Focused Points
DB Binding & Simio Scheduling Functions

,_.u Element Reference

et it o "

I l
ﬁ Project Home Table | States  Targets
| " oo X ME . % @ s B
= Move Right | % Remove Binding | |

AddData Add Sequence Add Output | Remove  Convert to Standard 3 g Ohbject Reference Foreign Set Column 2 Remaove Insert Remove Impart Export Add Scheduling  Configure Scheduling Add Wonderware MES ~ Configure
Table = Table Table Table RepeatGroup | Froperty Key Askey  “g= Change Type Column Row Row * Binding Options ~ Lists and Tables Resources Lists and Tables MES Entities
Tables Add Column Edit Column Data Scheduling Wonderware
Manufacturing Orders Output |

Parameters




Focused Points
DB Binding & Simio Scheduling Functions

Project Home

Table States Targets Support

..... [ [ = Moy =
W NS o R RN X L @ 9 @l 9
7 ‘ d ) =) Move Right | & Remove Binding

AddData Add Sequence Add Output | Remove  Convert to Standard g Object Reference Foreign Set Column 2 Insert Remove mport Export Add Scheduling  Configure Scheduling Add Wonderware MES ~ Configure
Table Table Table Table  Repeat Group Froperty Key As Key g% Change T Column Row Row & Binding Options > Lists and Tables Resources Lists and Tables MES Entities

Tables Add Column dit Column Data Scheduling Wonderware
ety | e | # e | Ggriomea| /
Views < | | Resources | Materiaks | Material Lots | Manufacturing Geers T Routings | Bl OF Materials | Wiork In Process | Manufacturing Orders Output | /

b BindTo 4— CAYR Y [ 2 =

* -
Database

Work Schedules

Changeover
Matrices

A,

Input
Parameters

X
V|
A

Databaze
Reads data from a database

CSV File
Reads data from a CSV file

Excel
Reads data from an Excel
spreadsheet

Wonderware MES
Reads data from Wonderware MES

XML Transformation

Reads and tranforms data from an
¥ML file

a Reads data from a database

e

*h @& 2

Matrix Secondary Resource Name

RM

tandardWeek i

Import‘ Export Add Scheduling  Configure Scheduling
hd

ad =

Add Wonderware MES  Configure
Lists and Tables  MES Entities |

Lists and Tables Resources
: Import
Import this table's data from its data
SOUrCe.
Import All

Import

e

Import the current table's data from the external data
SQUrCe.

Import each bound table's data from
its data source,

edule | CostRate (Default Currency per Hour) | Changeover Matrix | Secondary Resource Name | Changeover Effig




Focused Points
DB Binding & Simio Scheduling Functions

Project Home

Table States Targets

Suppart

.I Element Reference o S ML X ﬁ; -ﬁ " BndTo m ‘ % @ .%{ .:1'3{
- - e | =) Move Right | - | §&* Remove Binding | M = =]
%I_dEiI[elavia Add_ls_:glléenoe Adt_:lrg;ilgjut R_?;"I;T:E Rgggfg:m Standard u Object Reference Folé'eejg|1 Se;sc'?'lg\u?m ‘* Change Type RceoT:E;;qe Rirg-mle “ EriToETE S Impvort Export Add Scheduling Conﬁg:r:osg:sduling Ad?_i\s.ﬂg:r;:zr_u;:gi:'lES M(.“éosnggggzs
¥ ¥ v w i
Tables Add Column Edit Column Data Wonderware
|?.Facity|%ﬁocesses|_:‘nDeﬁiﬁons [ Data | iﬁmmlgﬁaﬁg‘
Views < || Resources | Materiels | Material Lots | Manufacturing Orders | Routings | Bil OF Materials | Work In Process | Manufacturing Orders Output | Routing Destinations |
Bound to Database: SQL Server, Data Object: RESOURCES
"i'\ Resource Name | Description | Update Location ‘ Update Properties | XLocation (Meters) | ZLocation (Meters) | Parent Resource Mame | Object Type | Mode List | Work Schedule ‘ CostRate (Default Currency per Hour) ‘ Changeover Matrix | Secondary Resource Name
F1 MaterialsMgmt MaterialsMgmt "4 W 1240.8  603.911764705882 Resourcel Server null StandardWeek a
2 EnvironmentalSvcs EnvironmentalSves v =l 1293.8 594.236842105263 Resourcel Server null StandardWeek 0 RN
3 Engineering Engineering 4 4 1719.25 614.5 Resourcel Server rull Standardiesk i
Lookup Tables 4 Dietary Dietary W = 642,38 623.111111111112 Resourcel Server null StandardWeek 1]
— 5 StaffSpaceOne StaffSpaceOne "4 W 692.8 592.357142857143 Resourcel Server null StandardWeek a
6 Lab Lab "4 | 864.8 604.672413793104 Resourcel Server null StandardWeek 0
Rate Tables 7 Volunteer Volunteer "4 T 1613.8  582.833333333333 Resourcel Server null StandardWeek a
— 8 Fharmacy Fharmacy W W 854.376923076923  660.844827586207 Resourcel Server null StandardWeek 1] RM
@ -1 Counseling Counseling "4 W 1631.8 621, 165666656667 Resourcel Server null StandardWeek a RM
\Work Schedules || 10 LobbyOne LobbyOne W W 878.000000000001  710.833333333333 Resourcel Server null StandardWeek a
11 Research Research " W 1316.46666666667  661.973684210526 Resourcel Server null Standardweek 1}
@ 12 Administrative Administrative v T 735.966666666667 634.5 Resourcel Server null StandardWeek ]
e 13 StaffSpaceTwo StaffSpaceTwo "4 W 1020. 19285714286 802.5 Resourcel Server null StandardWeek a RN
Matrices 14 LobbyTwo LobbyTwo 74 W 1083 613.392857142857 Resourcel Server rull StandardWeek a RN
15 Bistro Bistro v T 934.8  595,333333333333 Resourcel Server null StandardWeek ] RN
_,Hﬂh“ 16 I m 7 W 1228.3 656.050802139037 Resourcel Server null Standardweek 1}
Input 17 Imaging Imaging "4 W 654.8 695,159722222223 Resourcel Server null StandardWeek a
Parameters 18 ProcedureUnit ProcedureUnit W W 1654.8  706.583333333333 Resourcel Server null StandardWeek a
19 StaffSpaceThres StaffSpaceThree W W 1336.8 587 Resourcel Server null StandardWeek a
20 LobbyThree LobbyThree "4 W 1258 720 Resourcel Server rll StandardWeek a
21 QutpatientClinicOne | DutpatientClinic... "4 W 1091,58571428571 661,268472906404 Resourcel Server null StandardWeek a RM
22 QOutpatientClinicTwo | OutpatientClinic... 74 W 1510 632.833333333333 Resourcel Server null StandardWeek a RN
23 Library Library W = 930.731623931625 652.844827586207 Resourcel Server null StandardWeek 1] RN
24 LobbyFour LobbyFour "4 W 1470 630 Resourcel Server null StandardWeek a RN
25 StaffSpaceFour StaffSpaceFour 74 W 1422.5 593,25 Resourcel Server rull StandardWeek a
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Focused Points

DB Binding & Simio Scheduling Functions

Project Home Table States Targets Support
!:: g . .I Element Reference v [ S ML x $ 'ﬁ T HE] ‘ % @ % %
= = =) Move Right | | §&* Remove Binding | = | =
Nt dseps pdOUm | e Omyte | Saried comineiens - | P | SO g e | B0 | U S0 |y argcoe - | 2 S0 | Sy Toiarssoni | sindevzies Cnfore
¥ y Y e v W if
Tables Add Column Edit Column Data Scheduling Wonderware
|?.Fadty|%ﬁncasa|l:‘nDefliﬁors [ Data | ‘stjmlgﬁaﬂ»g‘
Views < || Resources | Materials | Material Lots | Manufacturing Orders | Routings | Bil OF Materiaks | Work In Process | Manufacturing Orders Output | Routing Desth
Bound to Database: SQL Server, Data Object: RESOURCES
"',’\ Resource Name | Description | Update Location ‘ Update Properties | XLocation (Meters) | ZLocation MEErWource Mame | Object Type | Mode List | Work Schedule ‘ CostRate (Default Currency per Hour) ‘ Changeover Matrix | Secondary Resource Name
F1 MaterialsMgmt MaterialsMgmt W W rll StandardWeek a
2 EnvironmentalSvcs EnvironmentalSves v =l o null StandardWeek 0 RN
3 Engineering Engineering v d t null StandardWeek 0
Lookup Tabies || 4 Dietary Dietary 7 7 Configure Scheduling | Add _Wonderware MES Conﬁgl.llr‘e nul Standardwesk 0
— 5 StaffSpaceOne StaffSpaceOne 7 4 Resources Lists and Tables MES Entities null Standardeek a
6 Lab Lab v =4 'IEduling ‘ Wonderware null StandardWeek 0
Rate Tables 7 Volunteer Volunteer 7 T Conﬁgure Schedul'mg R cources null StandardWeek a
; 8 Fharmacy Fharmacy W W null StandardWeek 1] RM
@ -1 Counseling Counseling "4 W Create and Updahe SChedUImQ Resources in Simio. rll StandardWeek a RM
\Work Schedules || 10 LobbyOne LobbyOne W W null StandardWeek a
11 Research Research " W null Standardweek 1}
@ 12 Administrative Administrative v T 735.966666666667 634.5 Resourcel Server null StandardWeek ]
e 13 StaffSpaceTwo StaffSpaceTwo "4 W 1020. 19285714286 802.5 Resourcel Server null StandardWeek a RN
Matrices 14 LobbyTwo LobbyTwo 74 W 1083 613.392857142857 Resourcel Server rull StandardWeek a RN
15 Bistro Bistro v T 934.8  595,333333333333 Resourcel Server null StandardWeek ] RN
_,Hﬂh“ 16 I m 7 W 1228.3 656.050802139037 Resourcel Server null Standardweek 1}
Input 17 Imaging Imaging "4 W 654.8 695,159722222223 Resourcel Server null StandardWeek a
Parameters 18 ProcedureUnit ProcedureUnit 7 W 1654.8  706.583333333333 Resourcel Server null StandardWeek a
19 StaffSpaceThres StaffSpaceThree W W 1336.8 587 Resourcel Server null StandardWeek a
20 LobbyThree LobbyThree "4 W 1258 720 Resourcel Server rll StandardWeek a
21 QutpatientClinicOne | DutpatientClinic... "4 W 1091,58571428571 661,268472906404 Resourcel Server null StandardWeek a RM
22 QOutpatientClinicTwo | OutpatientClinic... 74 W 1510 632.833333333333 Resourcel Server null StandardWeek a RN
23 Library Library W = 930.731623931625 652.844827586207 Resourcel Server null StandardWeek 1] RN
24 LobbyFour LobbyFour "4 W 1470 630 Resourcel Server null StandardWeek a RN
25 StaffSpaceFour StaffSpaceFour 74 W 1422.5 593,25 Resourcel Server rull StandardWeek a
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Focused Points
DB Binding & S|m|o Schedullng Functions

| _Fie | Project Home | Run | Drawing  Animation  view

— N
o O QD s 0 Starting Type: | 3/26/2018 12:00:00 AM g‘.ﬂﬂi ;=  speedfactonsoo0 | I"‘L'E

0 Fast-Forward |

Run  Stop Breakpoint | Ending Type: Model ‘ Advanced | adjust Speed: Units
() Reset Trace  Options Settings
Run | Run Setup [ Animation Speed [ Display |

|“|ﬂDEﬁ'l'unns|E.|§Data| fmml@m@‘

g Fadiity | 35 Processes

Libraries <
A Standard Library
@ Source
=@ sink
[ server
(¥ viorkstation
P combiner
-‘Saparabcr
.Resource
PMYvehide
B worker
Qﬂas@lode
@ rransfeniode

=== Connector

ewPath
s TmePath

AW Conveyor

obbyFour

altySvcsTwo SpecialtySvcsOne

w  Flow Library



Customized Solution For Each Focused Point

----------------------------------

Link Simio to Place Fixed Place Nodes Connect Objects
Database Objects & Nodes with
according to layout according to layout Paths

Simio
Scheduling

DB Binding
Functionality

Excel import

Functionality add-in

-



Focused Points

Place & Connect Nodes and Objects

Haome Share View
* u & Cut . x I I Mew item - v’-| id Open HH select all

.| Copy path - ﬂEasyaccess' Edit - Select none
Pin to Quick Copy Paste Move Copy Delete Rename Mew Properties

access [#] Paste shorteut to to - folder - & History :,'-' Invert selection
Clipboard Crganize Mew Open Select
- v P » ThisPC » OSDisk (C) » Users » opewzer » Documents » SimioUserExtensions
Marme Date modified Type Size
# Quick access )
LB Ll el 3172016 %11 PM Application extens... 28 KB
m Desktop E . . ) .
1) ImportObjectsAndLinksFromSpreadsheetAddin.dll 1/23/2018 1:34 PM Application extens... 39 KB
% Downloads s T Simio.resources.an 12/14/2016 5:35 PM  Application extens... 1411 KE
1% Docurnents -
= Pictures -
» Links -

™ 02_Presentation
™ Dashboard
™ ModelForPresentation

™ Screenshots



Focused Points

Place & Connect Nodes and Objects
E*F % W B i E S 6lielsl B e

|
NEwExper\menthewsymbo\ New Texture | Load Library ChckF Sdect  Doamentaton | Trace Erors Sredpoints Watmh Seach Profle Properties | Reset i d 3=
AddIn Report

Create | leravy ‘ Addins | Doamentaton | Window: il

s Defintons | [ 0ata | § Resuts | [Plenning |

RELURDEDIVITH
sexzzneisy (€) i




Focused Points
Place & Connect Nodes and Objects

Excel File Tab: Object

Excel File Tab: Paths

Object Class Object Name X Y Z

TransferNode | TransferNodel 617.0 8.0 677.0
TransferNode | TransferNode2 670.0 8.0 677.0
TransferNode | TransferNode3 744.0 8.0 677.0
TransferNode | TransferNode4 670.0 8.0 600.0
TransferNode | TransferNode5 670.0 8.0 620.0
TransferNode | TransferNode6 670.0 8.0 729.0
TransferNode | TransferNode7 617.0 8.0 620.0
TransferNode | TransferNode8 744.0 8.0 620.0
TransferNode | TransferNode9 817.0 8.0 620.0
TransferNode | TransferNodel0 870.0 8.0 620.0
TransferNode | TransferNodell 944.0 8.0 620.0

Link Class | Link Name From Node To Node
Path Path_1 TransferNodel TransferNode2
Path Path_2 TransferNode2 TransferNode3
Path Path_3 TransferNode4 TransferNode5
Path Path 4 TransferNode5 TransferNode2
Path Path_5 TransferNode2 TransferNode6
Path Path_6 TransferNode7 TransferNode5
Path Path_7 TransferNode5 TransferNode8
Path Path_8 TransferNode9 TransferNodel0
Path Path_9 TransferNodel0 TransferNodell
Path Path_10 TransferNodel2 TransferNodel3
Path Path 11 TransferNodel3 TransferNodel4







Outcome

Projecttiome | Dashboards | Support
Q0% @b sepowen  FMCOh o W HD
@ Fast-Forward
Run  Stop Dashboard | & Reload Edt Rename Dupicate Remove | Export Import | Units
@ Reset Report ez - Settings v
Run | create | Dashboard ‘ Display
e Dashboard ™ B
E Patient Time in System (hours) B ff i (in Miles) ) Patient Count In Faility 1]
Pivot Grid Ttem | Average (in Mies)
A TravelDistance_Patient w7 Patient Count
09 12 TravelDistance RN 4.67
06 1 32
Filter
O\ OutpatientClinicOne: |>
0.3 1.89 1.8 T — .
[ Ry ReCt) I RAE2] I RNES)
Y 2.1
Average TIS 012
Filter L
- = 0.09
‘Space Utilization ir]

Space Utilization (7AM - 5 PM)

[OFfShift: 70.40%]

Starved: 12.38%]

Frocessing: 17.22%

o
3
8

°
]

o
]

Average Waiting Time (hours)

o
3

011
0.02 -
0.01
pd——————— | E—

OutpatientClinicOne.




Qutcome

1

Reduce time of
development

Ability to align pace and
timeline with design-
oriented simulation

Minimize error

Ability to build robust
models limiting manual
manipulation and errors

Easy to change (Agile)

Ability to modify both space
and modeled processes




Next Steps

3D coordinates in
Scheduling Functions

(Future Simio Sprints?)

Work toward “process
step” free SIMIO
models

Investigate
information sharing
from Simio to Design

Application

Incorporate lighting,
sound & heat testing
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