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Obijectives PSimio

u Impart a sense of what is possible

u Show how Simio is extended by the API
u Introduce some software concepts

u Demonstrate the workflow
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Topics PSimio

u Why API? A Brief Overview
u How the Simio API Is organized and used
u What is installed with Simio

u What is needed to build an API
AThe Work Flow. Visual Studio and .NET
AReferences, Tools, and Tips

u The Future: Plans for the next year
u Questions, Answers, Feedback

6/5/2018 Copyright 2018 Simio LLC 3



.
Application Programming Interface PSimio

u A set of clearly defined methods of communications
between software components.

u Particularly useful to Simio which is data-driven

u Allows Simio to extend to more solutions
A Incorporate existing or complex logic

u Allows Simio to communicate with other Software
A Use for building large / complex / variable models

u Examples of APIl Usage:
A Import or Export Data
A Interface with existing logic
A Modify the behavior of Simio objects
A Interface with other Systems/Packages/Legacy Logic
A Build and modify models from external data
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API| Uses Discussed PSimio

u User Extensions
A Design Time Add-Ins
A User Defined Steps (Run-Time)

uUnNnHeadl ess&namn ®Badclo Engi
AControlling the fdAblack boxo
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Simio Installation: What You Get  »Simio

u Users > {you} > Documents

u SimioModels
A SimioUserExtensions

u Users > Public Documents > Documents
A Simio
A Examples

o User Extensions (A folder for each, E.g. TextFileReadWrite)
A Reports, Skins, é

u Program Files (x86)
A Simio Executable

u Visual Studio Templates
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Simio API: What you Need PSimio

u General Programming Knowledge

u Modern Programming Concepts:
A Obijects
A Interfaces

u Knowledge of .NET Concepts
u Familiarity with C#

u Familiarity with Visual Studio
u General Fearlessness
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e
Resources PSimio

ward Thinking

u Simio APl Forum (for examples, community help)
u Simio APl Overview (referenced on Forum)

u StackOverflow (for .NET programming advice)

u Simio Examples (from Simio installation)

u Simio APIl Reference Guide
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Simio Installation: Examples PSimio

u Examples Under Public Documents:

| = | C\Users\Public\Documents\Simio\Examples\UserExtensions
Home Share View
| & v » This PC > Windows (C:) » Users » Public > Public Documents » Simio > Examples * UserExtensions
Hyper-V ~ Mame Date modified Type

f > @ MyMusic MsmgReadWrite 12/12/2017 2:32 PM File folder

» = My Pictures TestMsmgReadWrite 12/15/2017 7:58 AM File folder
‘ > @ My Videos DbReadWrite 12/20/2017 8:48 AM File folder ,
» Open Labs Library GoodSelectionProcedure 12/20/2017 848 AM File folder (
v Simio BinaryGate 12/20/2017 8:48 AM File folder \
SelectBestScenario 12/20/2017 8:48 AM File folder /
DiscretePartProductionFiles CSVGridDataProvider 12/20/2017 848 AM File folder
o SimioScheduling 12/20/2017 848 AM File folder (
ProcessimprovementPrinciples

SourceServerSink 12/20/2017 848 AM File folder

> UserExtensions o i ) .

SimioTravelSteeringBehaviors 3/12/2018 433 PM File folder
» |1 ClaudesPizzazip SimioSelectionRules 3/12/2018 433 PM File folder |

PathDecorators TextFileReadWrite 5/4/2018 4:14 PM File folder

> Reports
SimBits
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P»Simio

Simio Installation: Example

u TextFileReadWrite
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Forward

lows (C) » Users > Public » Public Documents > Simio > Examples > UserExtensions > TextFileReadWrite

e5

Ciples

]

Name
Vs
bin
HTML JS

obj
Properties
| FileElement.cs
ReadStep.cs -~
=
-} SimioAPLAIT

& SimioAPI.Extensions.dll

[, [

i} TextFiIeReadWrite.cspro]“%___f

E WriteStep.cs

open with (for

example) DotPeek

Date modified

12/7/2017 12:51 PM
12/7/2017 12:51 PM
5/2/2018 1:59 PM
12/7/2017 12:51 PM
12/20/2017 8:48 AM
12/7/2017 5:05 PM
12/7/2017 5:05 PM
12/7/2017 7:59 PM
12/7/2017 7:59 PM

Studio

A2L28017 5:05 PM

"HLopen with Visual |, .50

Type

File folder

File folder

File folder

File folder

File folder

Visual C# Source file
Visual G Source file
DLL File

DLL File

Visual C# Project file

Visual C# Source file
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Design Time Add-Ins PSimio

u Where they appear on the Ul:

EOCHEHOO

Project Home Run Drawing Animation View Visibility Support

Q st O sewome[mmsooom 1] & B3 serconw | OF

w Fast-Forward |
Run Sto| Breakpoint i - .00: - | Model Advanced : o () ] | — (F Units
P (@ Reset D Ending Type: | 5/8/2018 12:00:00 AM |~ | Adjust Speed: (=) ®

e Gl iy N o1s | SUnnOrE MySimioProject - Simio Internal Edition - Register

41

Trace Options - Settings ~
Run Run Setup I Animation Speed I Display ‘
J Q'.Facility | %Pr | l::‘lﬂDE"-I'I'IiEI'IS | Egnala | ¥ijls | @Pla’lmg | -

Libraries <

»  Standard Library

8= 5ource
= sink
- Server

¥ wiorkstation

- Combiner

o Separator
@ resource

¥ Vehicle

B worker

€ Basichiode

@ Transfertiode

= Connector
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Design-Time Add-Ins PSimio

u Usages: Anything that should be done during design
A Building Models Dynamically
A Read/Write Model Data Dynamically
A Setting up context for Run-Time

Suppa © {,
- = — — —
w| E i) e &
Sgct Documen tation Trace Errors Breakpoints Watch S
Adh ™ Report

Al Source, Sen.rer, Sink Wi
1 Creates a Source, Server, and Sink set of ohjects, i
?l DesignCo tex‘tM del

This addin glt refere
IDesignCon t t I I n be acc sedlnl'un-time.

Export Import Model

This addin permit exporting and importing models via
character delimited text files

(o), GIS Interface }

This addin demonstates an interface to GIS data

-E Load objects and links from an external spreadsheet \
This addin loads objects and links into a model from an
external spreadsheet
UserAddin
Description text for the ‘UserAddIn’ add-in.

?l Visio Interfac

S e addn demonstates an nterface to V.

e T
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Add-In: Real-Time Model Building

u Create Routes Interactively with GIS Web interface (GIF)
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Forward

EOOEHO0O0

| Faaility Tools:

| Project Home

.
1 & cut

Paste 5= Copy

Clipboard ‘

Drawing Animation View Visibility Support

® E O

MNew Model

New Experiment | New Symbaol

Create

A

MySimioProject - Simio Internal Edition - Registered to Simio LLC

o R

New Texture Load LibraryI Chedk For

Updates
Library

| Report |

Libraries <

.'D Source

=@ sink

] server

¥l workstation
’. Combiner
‘ Separator
. Resource
B9 Vehide

: Worker
Q Basichode

‘ TransferNode
== Connector
= Path

(L TimePath

M Conveyor

~ Standard Library

J g Faciity | i processes | o Definitons | T Data | ¢ Results | GHplanning |

Source, Server, Sink
Creates a Source, Server, and Sink set of objects.

DesignContext Model

This addin creates a singleton referencing
IDesignContext which can be accessed in run-time.
Export Import Model

This addin permit exporting and importing models via
character delimited text files

GIS Interface

This addin demonstates an interface to GIS data

Load chjects and links from an external spreadsheet
This addin loads objects and links into a model from an
external spreadsheet

UserAddin

Description text for the 'UserAddIn’ add-in.

Visio Interface
This addin demonstates an interface to Visio.

-

Copyright 2018 Simio LLC

= =@ ol &lFl el

Documentation Trace Errors Breakpoints Watch Search Profile Pr

Windows

Browse: Mod

Mavigation: Mc

v 11 MySimiol

b Modh

:J Modh

Properties: Mo

Show Comime

E Model Pro

Model Name

Author

Description
Advanced
General
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Add-In Fully Built Model »Simio

a I )
— ¥ - - - _ ) . . -

2attle WA

) portland_m

Zip89001

sandiego_ca

houston_tx

KeyWest_FL
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User Steps (Run-Time) PSimio

u Usages: When Special Run-Time Logic is Required
A Special 1/0
A Creating Simio Events
A Custom Logic (e.g. Routing)
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User Step

PSlmlo

Forward Thi n g
P A — . 5 b G Iy 001 4] fouls|  Supuart MySimioProject - Simio Internal Edition - Registere... & o 1=l 8
Project Home Run Drawing Animation View Visibility Symbols Support Help U
. StatusLabel @D StatusPie - [j ‘ v |1 color -
B - -
= | Eﬁl Floor Label ;ﬂ" Circular Gauge } \‘ @ Texture -
Draw Queue | — Button Import Download Add Additional Active Symbol Remaove ) Flow
- . Status Plot :ﬂ" Linear Gauge Bar Syrnbol Symbal  Symbol Symbal (1ofg) = Symbal , Erase Decoration -
Attached Animation ‘ Project Symbals ‘ Additional Symbuols ‘ Decoration @
J 8. Fadiity | “: Processes | o Definitions | T Data | ¥ Results | (5 Planning | ~ | Browse: Model: Serverl >
Libraries < ! Mavigation: Madel
: v [ MySimioProject
# Standard Library b ModelEntity
8= source Y Model
=& sink -
¥ server
- Workstation Properties: Server1 (Server)
’Combiner [ Show Commaonly Used Properties Only
-(Separator El' Process Logic ~
Capacity Type Fixed
.Resource Initial Capacity 1
. \‘ Ranking Rule First In First Out
g vehide Dynamic Selectio... Mone
:Wcrker Transfer-In Time 0.0
Process Type Specific Time
QBasid‘dode Processing Time  Random. Triangular(. 1,....
ferNod : Off Shift Rule Suspend Processing
QTrans rMode - Buffer Logic
= Connector ] Reliability Logic
Table Row Referencing
g=PPath State Assignments
Secondary Resources
1O
TimePath Financials
A Conveyor £ Add-On Process Triggers
Run Initialized
Run Ending
Entered Serverl_Entered
| ~  Flow Library | Before Pracessing
Processing %
[Project Library] | After Processing
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Buil |l di ng: Usi ng tlf,éa'm!ﬂwl?g

u Starting Framework (VS Templates)

u Understanding some basic .NET object concepts
A Obiject, Inheritance, Collections
A What is an Interface

u Discovering how to use the Interfaces
UA good example as a refet
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Building: Two Models PSimio

u Creating a DLL (for User Extensions)
u Creating an EXE (for the Headless Simulation
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Building a DLL

'SI -
Forward Thinking

Simio Desktop Process

UserExtension (Step) \
[ IUserStepDefinition

-

4. Creates User Step Simio UserExtension Loader
- — — — —
IStep
UserStep
Execute( IStepExecutionContext)

N

[}

\
df(.-

w

w

3

(=]

\ g

V8

-

- ]
\

c.:,\({\ ~ o

A& 3

1
—-.@ft“a //
. . A s
Visual Studio

\
\
. - L Buijjy .
(Building DLL) ~~ Simig
‘ S—

—
S
I

\
(=8
o
al
&
2
,qp‘, Ty 1l =
I'Oa D,ti — N
I . - Simio DLL
F Y |
Your APl Source Code l

“Magic” Location
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Building an EXE

»Simio

Forward Thinking

[% User Program
SimioProjectFacto
/l_Jser Custom Code -\ ( : . o )
1. Import data into the Plan’s Table - \ G*‘f%
2. Run Plan .
3. Run Plan Risk Analysis (" Simio Project ™

4. Export Results

.

A
/
Visual Studio
(Building EXE)
A==
/ T~
—_ f‘ . - B e
User APl Source Code Settings
_,..-'"'_""---""'-_"""---.___——-—-—_-""—"_ -

I

Export
Data
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What is an Interface PSimio
UA defined way to Nnseeo atl

IEnginemi ght have properties ||
IManufacturermi ght have Model , Ma k ¢

/|

[ IManufacturer

e ——
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Simio API: Know Your Objects >>imio

( Intelligent Objects )

Fixed (Location) Link Node
(Dvnaﬁ’ﬁ?ltreate/ (Model, Source, (Pf:thway an.d (.I ntersection
destroy... Server, Sink ) Logl.c for moving Poi nts.. Examples

Entities. Examples are BasicNode and

are Connector, TransferNode)

Path, TimePath,
Conveyor)

Entity - / - g

(... plus follow flow,
move, and interact...)

DN R

Transporter
(-.. plus pickup, carry,
drop Entities. Park)

e et e —— O — | ————
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Simio API; Know your IDE (VS) PSimio

u How to debug (breakpoints, watch points)
u Intellisense
u Use included tools: object browser, NuGet, etc..
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Simio API: Know your Interfaces t%!ﬂ"!?

u Simio APl Reference
u External Tools to Examine the Simio DLLs
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API| Reference Guide PSimio

1.UserAd

29CEH00
r'un..-ﬂ.-l Project Home

L &

Sample SimBit Exgmples Eo[hs Vide Training Expression i
Solutions - = - Reference Guide | Expirafion: 1/19/2038 |

| %, Fadiity | Sz Procesq

Libraries <

License Type: Internal

Rapid Medeling Sclutions: Intreduction to Simulation and Simio
Learn about Simulation and Simio

1 Planning and Scheduling With Simic
W fin introduction to Risk-based Planning and Scheduling (RPS)
4 Standard Library

8+ source
= sink
- Server

¥ workstation

T ’Combiner

T -‘ Separator

. Resource

T emgvehice

rocess Improvement Principles
Mguide for using simulation to improve your business

Daliver On Your Promise
Hot Simulation-Based Scheduling Will Change Your Business

Refdrence Guide

AP| Reference Guide
API Guide for advanced users.

Online Books
Simio publications.

=i

1 QTransFerNode
== Connector
tions 7]
@=rPath I:&
T o
L& TimePath
e J-'-J#'-._f—-___H——*ﬂF—__—___-_-_—___-__f‘—H_H__f._l_.
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Examining the Interface PSimio

u Using the Simio API| Reference Guide
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