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Jason Grant

= BIM Specialist at Payette in Boston, MA.

= Responsible for all aspects of BIM Implementation:
Training

Day to Day Support
Planning

= User Group

= Standards

. Anything they throw at me!
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Michael Coviello

= BIM Specialist with TRO Jung|Brannen in Boston, MA

= Responsible for :

= Support with BIM standards
Project Setup
Training
Day to day support of Revit/CAD
Network deployments
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What i1s the Revit API?
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BOSTOMN

Avatech Solutions - www.avatech.com

= Avatech’s Utilities for Revit is probably one of the first APl examples
many Revit users have seen. These utilities include room renumber, grid
select, change case, door mark update, Revit City content browser,
space update, earth connection and room phase copy.

Revit Tools - www.revittools.info

= Dr. Angela German created the following tools: to/from room tags, door
swing, count elements, manage cad within Revit, update sheet
properties, dwg export, excel export, room/area import, renumber
elements and room parameters to doors.

Tools 4 Revit - www.tools4revit.com

= Tools for Revit has many tools for the structural side of Revit
(Architecture and Structural) as well as a sort & mark tool for elements
and a tool that creates legends from different elements. If framing is
something that you use frequently, these tools would definitely help
increase productivity.

Ideate Explorer - www.ideatexplorer.com

= |deate Explorer provides an easy way to search, quantify and select the
elements within your model or view.

Revit TV - www.revittv.com

= Revit TV has two utilities: Drawing Manager which allows you to update
sheet information, various exports, drawing issues/revisions and
parameter mapping. Shared Parameter Manager, currently in beta,
allows you to update, manage and rename shared parameters.

StrucSoft Solutions - www.strucsoftsolutions.com

= Wall panelize tool for wood and light gauge metal construction that
recognizes openings and generates stud arrangements within walls.

CADWERX - www.cadwerx.net

= RevPac 1.0 is a set of productivity tools with the initial focus on user
interface enhancements.

CDV Systems, Inc. - www.cdvsystems.com

= CDV Systems put together CodeBook V9 that links a project program
and equipment requirements into Revit which is extremely beneficial for
healthcare projects.

Emc2 Architects -
www.emc2architects.com/revit_tools.html

= Emc2 Architects created Keynote Manager which allows your keynotes
to be edited through an interface instead of through the text file.

Trelligence - www.trelligence.com

= Trelligence created Affinity for Revit which brings additional control and
abilities to architectural programming in the early phases of a project and
the ability to analyze changes to the program in later phases of the
project.

BIM jet - www.bimjet.com

=  BIM jetis a plug-in tool which allows for the transfer of BIM information
into Microsoft Project.

Zach Kron - http://buildz.blogspot.com

= Zach (Autodesk Employee) on his blog shared API created by Harry (API
Guru at Autodesk) for use in conceptual massing where there is a direct
relationship between an object and the panels. Zach also built a batch
rendering utility which utilizes the Revit journaling and VB scripts.

hitp:/fwww.meetup.com/Boston-Revit-Users-Group/



AVATECH UTILITIES
“LIVE DEMOQO”
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Software Development Kit (SDK)

» Getting Started with the Revit APl.doc
= Revit 2010 API Developer Guide.pdf
» Revit API Class Diagram.png

» ReVvitAPl.chm

= Ribbon design guidelines.pdf

» Autodesk Icon Guidelines.pdf

« Add-In Manager



Install the Software Development Kit (SDK)

Architecture

Install Products

Perform a standard installation on this
workstation,

Create Deployments

reate pre-configured deployments to install
products on client workstations,

Install Tools and Utilities

Install network license utilities, administrative |
and reporting tools, ]

‘ ! Explanation of Toals and Utikties
i ’ (FOE)
4 s

Pead the Documentation

Read and print the Readme, Installakion
Guide, and other impartant documentation,

Autodesk

Documentation | Support

1 " | £ i B | B e |
| "' ' £l F [ LT = | | i
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Select the Products to Install

[]#utodesk Metwark License Manager

[] utodesk CAD Manager Tools

[ 5aMreport-Lite

Cbtain 3 icense (Required to install SoMreport-Like)

elopmenk Kit

rro

Cancel




PRC MMING
LA AGE

hLL(

BOSTOMN



PROGRAMMING REQUIREMENTS

= Created in a language compatible with Microsoft .NET
framework 3.5.

= VB.net (Visual Basic) or C# language (Visual C#).

= The decision between these languages is mostly a personal
oreference. Most of the samples from the SDK are in C#.

= If you have someone you work with, a friend or a colleague that may
e able to help you with a particular programming language, | would
select that one.

EUG.
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PROGRAMMING SOFTWARE

Autodesk
Revit |

Architecture 2010

Mlicrorioft

Visual C¥2008

Express Edition

lic#code)

www.icsharpcode.net — Select #develop (SharpDevelop) VSTA within Revit

U Visual Studio

www.microsoft.com/visualstudio/en-us/default.mspx

jugnm__a PN APl How-To & Examples
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REVIT MANAGED DEBUG
( RvtMgdDbg )
“LIVE DEMOQO”

b APl How-To & Examples
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Start API work

and go from y
STRUGGLE "
to
SUCCESS

AU Autodesk University 2009



PLAN

your project

AU Autodesk University 2009 Architecture, Engineering & Construction



WHAT TYPE OF
PROGRAM?

APPLICATION
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Predictability and Efficiency

» BeENEFICIAL

Not just to you —
but to the project team

Courtesy of Phil Read - HNTB

AU Autodesk University 2009 Architecture, Engineering & Construction



Predictability and Efficiency

» BeENEFICIAL

s EFFIcCIENT

Implementation and changes
are fast and predictable

Courtesy of Phil Read - HNTB

AU Autodesk University 2009 Architecture, Engineering & Construction



Predictability and Efficiency

» BeENEFICIAL
s EFFIcCIENT

s ELEGANT

Understood by the team and
any last minutes new members

Courtesy of Phil Read - HNTB

AU Autodesk University 2009 Architecture, Engineering & Construction



Predictability and Efficiency

» BENEFICIAL
s EFFICIENT
s ELEGANT

» RepeTITIVE

Can be used on
many projects

Courtesy of Phil Read - HNTB

AU Autodesk University 2009 Architecture, Engineering & Construction



Predictability and Efficiency

» BENEFICIAL
s EFFICIENT
s ELEGANT

» RePETITIVE

Courtesy of Phil Read - HNTB

AU Autodesk University 2009 Architecture, Engineering & Construction



REVIT INI FILE EDIT
“LIVE DEMOQO”

jugnm__a PN APl How-To & Examples
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External Commands

ECCount=(#Total Commands)

This line should equal the total number of commands

ECClassName(# sequentially listed 1,2,3...)=AssemblyName.ClassName

= This is used to provide the name of your command object that supports the IExternalCommand interface.

ECAssembly(# sequentially listed 1,2,3...)= C:\(Tool Location)\Project.dll

= This is the location of the compiled .dll for use by Revit to run the command. The name of the .dll will match
the name of your project which is the AssemblyName as shown above in the ECClassName. The location can
be anywhere (local or network) as long as Revit can reconcile the location. Performance and access speed

should be considered when deciding on a location.

ECName(# sequentially listed 1,2,3...)= “ProjectName”

= This name is what appears in the Revit Add-In Panel, External Tools menu.

ECDescription(# sequentially listed 1,2,3...)= “Extended Project Tool Name”

= This description is displayed in the status bar when you mouse over the menu item.

EUGL s
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External Applications

» EACount=(#Total Commands)

= This line should equal the total number of commands

= EAClassName(# sequentially listed 1,2,3...)=AssemblyName.ClassName

= This is used to provide the name of your command object that supports the IExternalCommand

Interface.

= EAAssembly(# sequentially listed 1,2,3...)= C:\(Tool Location)\Project.dll

= This is the location of the compiled .dll for use by Revit to run the command. The name of the .dlI
will match the name of your project which is the AssemblyName as shown above in the
ECClassName. The location can be anywhere (local or network) as long as Revit can reconcile the

location. Performance and access speed should be considered when deciding on a location.

EUG.
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Example 1 — Family Naming Convention

Control family names when multiple people are
generating content.

= Organization by CSI Major Division

Bl

BOSTOMN

DIVISION 01
DIVISION 02
DIVISION 03
DIVISION 04
DIVISION 05
DIVISION 06
DIVISION 07
DIVISION 08
DIVISION 09
DIVISION 10
DIVISION 11
DIVISION 12
DIVISION 13
DIVISION 14
DIVISION 15
DIVISION 16

GENERAL REQUIREMENTS/GENERAL DATA
SITE CONSTRUCTION

CONCRETE

MASONRY

METALS

WOOD AND PLASTICS

THERMAL AND MOISTURE PROTECTION
DOORS AND WINDOWS

FINISHES

SPECIALTIES

EQUIPMENT

FURNISHINGS

SPECIAL CONSTRUCTION

CONVEYING SYSTEMS

MECHANICAL

ELECTRICAL

[8-DOOR-CAFE
08-DOCR-HORTON-BIPARTING SLIDING DOOR

ambulance entry - 12'%7-8"

mﬂ (8-DO0OR-HORTON-BIPARTING SLIDING DOOR-TRANSOM

1210
H] 08-DOCR-HORTON-SLIDING DOOR-TRANSOM
8w 10

8-DOCR-MARVIN-TERRACE

[!

13 TFAT :

101 '-'.;'-F.=1_||_ _

htions (Exterior)
btions (Interior)
ons {Building Section)

A 'J_El'h'lln."E';Tr

W AR
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Example 2 - STC & OpenSavePage
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Example 2 - STC & OpenSavePage

This example utilizes C#

using System;

using System.Collections.Generic;
using System.Linq;

using System.Text;

using System.Windows.Forms;
using Autodesk.Reuvit;

using Autodesk.Revit.Events;

namespace Payette.Revit.SDK

EUCG N APl How-To & Examples
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Example 2 - STC & OpenSavePage

{

public class OpenSaveCheck : IExternalApplication

{

public IExternalApplication.Result
OnShutdown(ControlledApplication application)

{

return IExternalApplication.Result.Succeeded,;

}

L) shesmsin . API How-To & Examples
BOSTOMN hitp:/fwww.meetup.com/Boston-Revit-Users-Group/



Example 2 - STC & OpenSavePage

public IExternalApplication.Result OnStartup(ControlledApplication application)

{
try

{
// Registering Events

application.DocumentSynchronizingWithCentral += new EventHandler

<Autodesk.Revit.Events.DocumentSynchronizingWithCentralEventArgs>
(app_SWC);

}

catch (Exception)

{

return IExternalApplication.Result.Failed,;

}

return |ExternalApplication.Result.Succeeded,;

L) shesmsin . API How-To & Examples
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Example 2 - STC & OpenSavePage

public void app SWC(object sender,
DocumentSynchronizingWithCentralEventArgs swcArgs)

{

Document doc = swcArgs.Document;
Autodesk.Revit.Elements.View m_view = doc.ActiveView;

{

T (m_view.Name =" )

{

//cancel the Synchronize With Central process
swcArgs.Cancel = true;
MessageBox.Show("

5
]
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Example — KR+H Cabinet Makers

www.cabinetmakers.com

VIDEO

L) shesmsin . API How-To & Examples
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Example 3 — Door/Wall Fire Rating

- Set a doors fire rating based on the hosting walls Fire Rating

= Rule of Thumb for a doors fire rating applies to ~95% of instances
= Based on 2006 International Building Code®

[TABLE 715.4
FIRE DOOR AND FIRE SHUTTER FIRE PROTECTION RATINGS

REQUIRED ASSEMBLY MINIMUM FIRE DOOR AND FIRE
RATING SHUTTER ASSEMELY RATING
TWPE OF ASSEMBLY {hours) (hours)

3 Hour 120 Minute

2 Hour 90 Minute
1 Hour 45 Minute

Smoke 20 Minute
Partition

Fire walls and fire barriers having a required fire-resistance
rating greater than 1 hour

10 & reguired fire rating of 1 hour:
ure and exit pas alls

Fire partitions:
Corridor walls

Other fire partitions

Exteriorwalls

Smake barriers

EUG.
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= Sheets (01 By View Type Group)
= 01 GEMERAL
COVER - COVER SHEET
+-- G0.00 - ABEREVIATIONS, SYMBOLS, GEMERAL NOTES & DRAWING LIST
+-- G1.00 - CODE PLANS - BASEMENT 1 AND 2
4+ 31.01 - CODE PLANS - LEVEL 1 AND 2
+-- 31,02 - CODE PLANS - LEVEL 3 AND &
4+ G1.03 - CODE PLAMS - LEVEL 5 AND &
G1.04 - CODE PLAMNS - LEVEL 7
02 CIWIL
C.00 - NOTES, LEGENDS & ABBREVIATIONS
C.01 - DEMOLITION PLAM
C.02 - SEDIMENTATION & EROSION CONTROL PLAN
o5 e PLAN Exambple 4
C.05 - UTILITY PLAN
C.06 - SITE DETAILS

C.07 - SEDIMENTATION & EROSION CONTROL DETAILS
C.08 - STORMWATER MANAGEMENT PLAN re a e e e S

- STORMWATER MANAGEMENT PLA
.09 - UTILITY PROFILES
C.09B - UTILITY PROFILES
C.10 - DC/WASA DETAILS
C.11 - STREETLIGHT DETAILS .
=l 03 LANDSCAPE & SITE PLANNIMG TO re d u Ce th e tl m e y
L0.00 - TREE SURVEY, REMOWVAL AND PROTECTION PLAN

L1.00 - SITE MATERIALS PLAN frustration and clicks required to

L2.00 - 5ITE LAYOUT PLAMN
3.00 - SITE GRADING PLANK 7
o erre ol AN PLa create numerous View Sheets.
L5.00 - SITE DETAILS PAVING PATTERMS
L5.10 - SITE DETAILS
L5.20 - SITE DETAILS
04 ARCHITECTURAL
11 - FLOOR PLAMN - BASEMENT 2 LEVEL
? - FLOOR PLAN - BASEMENT 1 LEWEL
13 - FLOOR PLAM - LEVEL 1
)4 - FLOOR PLAN - LEVEL 2
05 - FLOOR PLAN - LEVEL 3
- FLOOR PLAN - LEVEL 4
17 - FLOOR PLAM - LEVEL 5
- FLOOR PLAMN - LEVEL 6
3 - FLOOR PLAMN - LEVEL 7
- PLAMN - PENTHOUSE AND MAIN ROOF LEVEL
- ROOF PLAN
- BUILDING ELEVATIONS WEST
? - BUILDING ELEVATIONS SOUTH
)3 - BUILDING ELEVATIONS NORTH
A3.04 - BUILDING ELEVATIONS EAST-SOUTHEAST

+
I=

ol SR

] O oy O Oy O O o Oy Y oy O [ A

- I R I T R e Ll T
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Additional API Ideas

= Add Fire Rating Line

= EXport Settings

 Room Data Sheets (RDBLINKk)
= All Elements in a Room

= Room/Area Creation

= TiImer

= Write Errors to Journal

= Straighten lines off Axis
= Get Room Dimensions

= Reset Mark Values

= Center Room Object Tag

EUG. sanee .
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AUGI Wish List 2009

= Advanced Text Editor
= Non-Vertical Walls
= Select All Instances In View

= Custom Elevation Tags
= Print Window Options
= Adjust Material Layer

« Hide Element in All Views

= Tagging Elements in Revit Link

= Photo Backgrounds in Rendering
= Automatic Consultant Sheets

EUG. sanin .
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AUGI Wish List 2009

= Advanced Text Editor
= Non-Vertical Walls
» Select All Instances In View

= Custom Elevation Tags

= Print Window Options

= Adjust Material Layer

= Hide Element in All Views

= Tagging Elements in Revit Link

= Photo Backgrounds in Rendering

= Automatic Consultant Sheets

| {1 r ] | A= bl ™\ A ™M A FYAaAMnBlac
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BOSTON hitp:/fwww.meetup.com/Boston-Revit-Users-Group/




Additional Ideas

= Graphic Revision Schedule

-
DRAWING INDEX

Cescription ¢ i Schedule
Family: Syskemn Family: Sheet

€ MNEW ISSUE Twpe: Sheet
® REVISED ISSUE

O NON=REVISED ISSUE

EET—JUKE D1

Instance Parameters - Control selected or &

SIGH DEV.

ISSUE & DATE ISSUED

50X

ADDEWDUN 23

Identity Data

I
VOLUME TWO
FREPROTECTON |

FP—001  LEGEMD AND DETELS FRE PROTECTION

FP—1.01 _ BASENENT LEVEL 2 FLOOR PLAN FIRE PROTECTION
FP—1.03 _ GROUND FLOCR PLAN FIRE PROTECTION

FP—1.04 SECOND FLOOR PLAN FIRE PROTECTION

FP—1.05 THRD FLOGR PLaN (GUEST ROGRWS) FIRE PROTECTION
FP—1.06__ 4TH THROUGH BTH FLOOR PLAN FIRE_PROTECTION

=]

Approve d B W
o

[

AFAr R aE
b i ik ke
T

—_

i
]
|
1]
s
G0 |6
D
0
D
0
0

o o

Authar

==HE

==

FP—1.14 ROOF FLODR FIRE PROTECTION

=Nl

FP—201 FIFE FPROTECTION SYSTEM RISER, SCHEOULE AMD PART PLAM
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Additional Resources

= Blogs
= The Building Coder by Jeremy Tammik
http://thebuildingcoder.typepad.com

= Bolt out of the Red by Guy Robinson
http://redbolts.com/blog/

= CAD Application Development by Matt Mason
http://cadappdev.blogspot.com/

= Revit Programming by Ed Pitt

http://revit-programmer.blogspot.com

= Forum

= Autodesk Users Group International — Revit APl Forum
http://forums.augi.com/forumdisplay.php?f=218

| will also be posting information and downloads on the AU site and at
http://[asongrant.squarespace.com/

BOSTON hitp:/fwww.meetup.com/Boston-Revit-Users-Group/




APl FUN
HARRY MATTISON
EXAMPLES
“LIVE DEMOQO”

b APl How-To & Examples
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Announcements

= Next Meeting
= Mid March

= Topics being Discussed

= Revit 101

 \What’s New in 2011

» Revit Templates

« Revit In the Construction Process

» Sharing Models among Consultants

BOSTON hitp:/fwww.meetup.com/Boston-Revit-Users-Group/
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