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Session Description

RAM structural analysis 3D models are a part of most structural engineering office's workflows. There is a wealth of rich building information
In the 3D analysis models that could be used for design, quality control and many other tasks. The reality is most of the 'data’ that is
extracted from these structural analysis models is done using a 'manual’ process. This process is tedious and time consuming that takes up
the engineer's time and the company's budget. What if you could show the structural engineers how to extract all that rich data using

automation techniques such as Dynamo and the RAM API? Would you be their hero?
This class will NOT discuss any links between Revit and RAM because this class WILL focus on how to 'extract' EXISTING data from

EXISTING RAM models.

Learning Objectives

At the end of this session, participants will be able to:
1. Understand how the RAM API works from looking up the correct function to

navigating the exposed database
2. Learn how to create dynamo custom nodes using zero touch C#
3. Learn how to create, modify, and extract data from existing RAM SS Models

using the API with C# dynamo custom nodes
4. Learn how to share your Tekla APl knowledge with contractors and become

thelr hero
THIS CLASS WILL NOT FOCUS ON HOW TO PASS MODELS BETWEEN REVIT AND RAM SS
WILL SHOW C# PROGRAMMING BUT NOT FOR EVERY EXAMPLE



This Is You
AT YOUR OFFICE
After this Class

“The RAM
Superhero”




This CLASS uses the following versions

RAM 15*

ETABS 17

Dynamo 1.3.3 OR Dynamo 2.X OK
Revit 2019 OR Revit 2020 OK

Dynamo Simplex Package 2019.X
Note: RAM 16 out next month on SIMPLEX



GET NUMBER OF STORIES IN RAM USING DYNAMO
USING RAM API AND ZERO TOUCH C#

using System;
using System.Collections.Generic;

using System.Ling; g
UsTaR vatem Tty RAM_GEOMETRY.GET_STORY_COUNT (@)
using System.Threading.Tasks; z
using RAMDATAACCESSLib; FileName o
using Autodesk.DesignScript.Runtime;
using Autodesk.DesignScript.Geometry; > 5
namespace DYNAMO_FOR_RAM_SIMPLE 2 E
; public class RAM_GEOMETRY FYEE BEING SENT el
{ = TO OUTPUT PORT
private RAM_GEOMETRY() INPUT PORT
{ NAME OF
} " NobE /
public static int GET_STORY_COUNT(string FileName) VARIABLES THAT LU
{ . ACCESSES THE "IMODEL' o
RamDataAccessl RAMDataAccess = new RAMDATAACCESSLib.RamDataAccess1(); OBJECT-THAT HAS ' o
RAMDATAACCESSLib.IDBIO1 IDBI = (RAMDATAACCESSLib.IDBIO1) ALL THE DATA NEEDED O
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IDBIO1 INT); . E
RAMDATAACCESSLib.IModel IModel = (RAMDATAACCESSLib.IModel) <
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IModel INT); E
OPENS DATADASE
=== VIA FILE é
IDBI.lLoadDataBase2(FileName, "1");% GETS "ISTORY" +
IStories My stories = IModel.GetStories(); | OBJECT (&)
| int My_story_count = Myistor‘ies.GetCount();l \ T
IDBI.CloseDatabase(); GETS NUMBER OF (&)
return My_story_count; \STORIES FROM "ISTORY" 8
CLOSES DATADASE =
} o
} SENDS NUMBER OF %
} STORIES TO DYNAMO N
OUTPUT PORT

IDBIO1
Philosophy: This interface is for performina functions on the database as a whole.

This includes Loading and Saving. It also includes changing
the database name. It does not include inquiries or specific data manipulation.

IModel

The |Model interface is the highest level in the hierarchy of interfaces.

It represents the RAM Structural System model. Entities such

as section definitions and floor types that are global to the model can be
accessed through this interface. Other entities, such as

decks or beams, which belong to a specific floor type, can

be accessed through this interface using the entity’s unique ID.

GetStories ([out, retval] IStories** pplStories)

Gets the collection of all stories in the model.

Parameters Pointer to an IStories collection interface
pplStories  that represents all stories in the model

RAM API MANUAL

GetCount ([out, retval] long* pICount)
Gets the number of stories in the collection.
Parameters
plCount Number of stories in the collectior

STEP 1: OPEN VISUAL STUDIO FOLDER “GET_NUM_STORIES” OPEN SLN FILE - BUILD SLN
STEP 2: OPEN DYNAMO AND LOAD DLL AND PLACE NODE

STEP 3: SELECT THE RAM FILE VIA FILE PATH NODE AND WATCH THE RESULTS

NOTE: RAM DOES NOT NEED TO BE OPEN, AND NOTE RELATIONSHIP WITH APl DOC AND CODE

CHEATSHEET FORMAT!

STEPS &
NOTES




int marcelloAge = Friends.Marcello.Age; 2 ZERO TOUCH NODE NO INPUT
return marcelloAge; @)
} E THE NAME OF THE ZERO THE NAME OF THE ZERO THE NAME OF THE ZERO THE NAME OF THE ZERO
TOUCH LIBRARY OR TOUCH LIBRARY SUB-FOLD- TOUCH LIBRARY TOUCH NODE IS THE NAME m
N HIGHESET LEVEL ER IS THE NAME OF THE SUB-SUB-FOLDER IS THE OF THE METHOD IN THE Z
FOLDER NAME (SHOWN  NAMESPACE IN THE ZERO NAME OF THE CLASS IN THE ZERO TOUCH CODE o
. . . - IN THE DYNAMO BROS- TOUCH CODE ZERO TOUCH CODE
public static int marcelloAgeNodeInput(int fudgefactor = 0) WER) IS THE NAME OF =
THE DLL
{ _ el NUL e .. %
int marcelloAge = Friends.Marcello.Age - fudgefactor; - e 5 5 O
. .{£NAME OF THE ZERO  THE NAME OF THE ZERO  THE NAME OF THE .. THE NAME OF THE INPUT THE NAME OF THE OUTPUT 2]
PSR DT RIS u
} JWN  NAMESPACE IN THE ZERO ~ NAME OF THE CLASS IN THE ZERO TOUCH CODE :@}.ﬁ“&?%ﬁ;‘:;ﬁmls TEI?NOEHT;ZE(EI\EI-PFEENED
3ROS-  TOUCH CODE ZERO TOUCH CODE ( ( )
} ME OF EXAMPLE) ALSO SEE NOTES BELOW.
1 MY_ZEROTHOUCH_LIBRARY » MY_ZEROTHOUCH_LIBRARY > bin » Debug » .
6: DYNAMO BROWSER o
ME OF THE INPUT  THE NAME OF THE OUTPUT (e)
IS THE NAME OF THE  PORT IS THE NAME OF THE _ —
METER.ALSO IF PA-  METHOD TYPE RETURNED ; i —_
GETSIMPLElNFO.marce"OAgeNOdeNolnpu JI.\ETERIN METHOD IS “="  (INT IN THIS EXAMPLE) LL Mame Date modfied Type size |
"AVALUE. THAT VALUE IS ALSO SEE NOTES BELOW. |12] MY_ZEROTHOUCH_LIBRARY.dII ] 10/8/2018 9:51 PM  Application extens... =
4E DEFAULT VALUE IN THE — — ——— o
NPUT PORT. FriendsExample.dll 8/10/2018 8:28PM  Application extens... N
\ MY_ZEROTHOUCH_LIBRARY > MY_ZEROTHOUCH LIBRARY > bin > Debug > ) DynamoRevitDS.dI 2/28/201710:13PM - Application extens... [ve
DYNAMO BROWSER ($) DynamoRevitVersionSelector.dll 2/28/2017 10:13PM  Application extens... §
| 9 RevitNodes.dll 2/28/2017 10:13 PM  Application extens... )
Name Date modified Type Size - RevitServices.dll 2/28/201710:13PM  Application extens... :
T J[] Mv_ZEROTHOUCH_LIBRARY.dIl | 10/2/20189:51PM  Application extens... a' ] DynamoRevitAdditions.dIl 2/28/201710:12PM  Application extens...
FriendsBxample.dll 8/10/2018 8:28 PM  Application extens... -
<] DynamoRevitDS.dIl 2/28/2017 10:13 PM  Application extens... E namespace MY_LIBRARY_FOLDER |
B DynamoRevitVersionSelector.dll 2/28/201710:13PM  Application extens... § {
RevitNDd.es.dII 2/28/2017 10:13 PM r:applicat‘\cm extens... ) _I public class GETSIMPLEINEO |
Z E RO TO U C h RevitServices.dll 2/28/201710:13 PM  Application extens... i {
-~ u DynameoRevitAdditions.dll 2/28/201710:12PM  Application extens...
A VISUAL STU b pr‘ivate GETSIMPLEINFO() L
"~ namespace MY_LIBRARY_FOLDER | { 5 8
}
STEP 1 . STEP 2 STEt public class GETSIMPLEINFO | 8
- - { - —
OPEN VISUAL SELECT THE CLASS LIBRARY. TYPE THE . private GETSIMPLEINFO() —————{public static int marcelloAgeNodeNoInput()| =
STUDIO AND START THE CLASS LIBRARY IS WHAT ECT. THE PRL { 5 { _ 6 =)
ANEW PROJECT WILL “HOLD" THE DYNAMO THE NAME OF 1. } / e oge o e arce 0. fees k=
SELECT C# NODES ALSO KNOWN IN 2+ . _ return marce--onees |
YOUR “LIBRARY". THI: _I public static int marcelloAgeNodeNoInput(int fudgefactor = @° 1 EI
. A
. {
BE THE FILE THAT CON\. int marcelloAge = Friends.Marcello.Age - fudgef~ -
THE NODES. return marcelloAge; »
STEP 4: ¥
SAVE THE PROJECT “DLL" TO A . }
FOLDER. THIS FOLDER WILL BE
THE LOCATION WHERE ALL THE
SOLUTION FILES WILL BE STORED
SO CHOOSE THIS CAREFULLY.
etV I N REME v
STEP 1:
New Project 7 x NAVIGATE TO THE
zZ FOLDER THAT THE
b Recent NET Framework 452 -~ Sortby: Default - # = Search Installed Templates (Ctrl+E) P~ Lu PROJECT IS STORED
AND CLICK ON THE
4 |nstalled s .
Ec] Windows Forms Application Visuasl G2 Type: Visual G L SOLUTION FILE “.SLN
4 Templates 1 e A project for creating a C# class library m
4 Visual C# r_] WPF Application Visual C# (i) o
b Windows - w ]
Android ac. Console Application Visual C# Solution Explorer -+ STEP 2: ‘n’_)
Cloud . - E— co@E-o-5¢ 8B A RIGHT CLICK OVER THE w
Extensibility gj Shared Project Visual C# m Search Solution Explorer (Ctrl+;) # REFERENCES IN THE h
i0S < — =8 DynamoPython SOLUTION EXPLORER (7))
. . # =8 DynamoRaaS.customization
:'l"eﬂ'ght Egc! Class Library (Portable for iOS, Android and Windows) Visual C# 2 . gngquaQSHglpgr /lf-I\\ID\l:l)li:éLF’SRTCl)JFI’DEIg AND -
est - =8 DynamoRevitAdditions
WeE RS coml e (7p) - *2 DynamoRevtDS REFERENCES THAT ARE L
Workflow & ! lass Library Visual iR :: gyy:::?::vi:::siansdedar “ DLL” FORMAT. REFERENCES L
b Other Languages e _ _ O Add Service Reference.. +3 DynamoShapehanager ARE ANY PRESET LIBRARY 14
b Other Project Types aJf  Class Library (Portable) Visual C= — 28 | Add Connected Seven + DynamoUnits THAT THE CURRENT PRO- (&)
Sampl cx o Add Analyzer.. e L — GRAM NEEDS TO USE TO RUN 7]
ples " - L . 4 o0 Interop.RAMDATAACCESSLib
@ Sitverlight Application Visual C - #  Manage NuGet Packages... *B Microsoft CSharp PROPERLY. KNOWING WHICH -
P Online - I— Scope to This =8 ProtoGeometry REFERENCES TO ADD IS NOT m
&Ny silverlight Class Library Visual C# 7)) - New Solution Explorer View RS ALWAYS EASY. IN THIS CASE <
o0 RAMCONCRETEBEAMLiD GO TO THE RAM INSTALL DI- [
d. WCF Service Application Visual C= — $ zﬁm;‘i’f’fiﬂoﬁw"*“b RECTORY TO GET THESE DLLS (7))
< pr OR YOU COULD GET THEM o
S Get Microsoft Azure SDK for NET VisualC# 7 - +u System.Core PER NOTES SHOWN BELOW ot
=8 System.Data D
lick here to go online and find templates. (" =B System.Data.DataSetExtensions
3 =B System.Net.Htt :
: =B System.Xml ’ h
| Name: MY_ZEROTHOUCH_LIBRARY [ > h
I],ocation: D:\working_revit_organics\dynamo\ZERO_TOUCH\ [ | d STEP 3: _|
[ solution name: MY_ZEROTHOUCH_LIBRARY | Create girectory for solution DD USING STATENENTS BY <
3 [] Add to Source Control Elusing System; SIMPLY TYPING THEM IN AT THE =
| using System.Collections.Generic; TOP OF THE SCREEN. TYPETHE | ¢f)
| o I | St using System.Ling; ONES SHOWN. S
<3 - . NOTE:

. using System.Text; USING STATMENTS ARE NOT RE-
NOTES: using System.Threading.Tasks; QUIRED TO CREATE A DYNAMO
UNDERSTANDING THE STRUCTURE OF THE ZERO TOUCH PROJECT IS IMPORTANT AS IT WILL using RAMDATAACCESSLib; NODE HOWEVER THEY ARE VERY
NCTEDRINE TLE ADAARNIZATIAN A TLE RVRAARMA MARE | IDDADV Al IDDADV IC A ~Ad T EATIAN e e S |
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FROM BEING USED WITH DYNAMO Code Block operation failed. | CONVERT BEAMS AND COLUNINS FRONM RAM
ode Bloci
"NEWFLOORTYPE"; | > RAM_GEOMETRY_WRITE.SET_FLOOR_TYPE TO DYNAMO LINES USING RAM API AND C#
FloorTypeName
FileName public static List<Autode try.Line> GET_RAM_COL_CL(string FileName, int In_Story_Count)
THE SAME NAME WAS WRIT- < e,
TED TWICE INTO THE RAM :;“Dl;;:;ata;\ccess GetInterfacePointersyEnum(Ex EE?EEE;)IDBIOI INT);
null i :;'D-'L.;::zzf,:f..» e = (RAMDATA s -\--\“C ;1 -
MODEL WHICH CAUSED THE RANDataAccessfe‘zctlnl-t:tfo:\e:;oistersysnm Ea=icez.n)1odel_lm); FileName > Line[]
ERROR ;l;g:ToadDatasasez(FileName, "2");
Istories My_stories = IModel.GetStories(); In_Story_Count >
i2%ﬁ'{’iﬁ?ﬁ;ﬁ%’"ﬁﬂ&_’!ﬁ;ﬁ%Zféié‘igi?iﬁik_cwm>; |
IColumns Columns = My_Story.GetColumns();
STEP 2 09_WRITE_TO_ETABS_FLOORTYPE 3 RAM APl ORGANIZATION (.. int ol Cowt = . Cobimnc.GetComt (27
Scoordinate P1 = new SCoordinate();
QE M OVE TH E U S R F I L E e S;corcinate P2 = new Scoordinateg; ) . 3 , .
. Name ;}z::;t;:iéop;;r;i;;r;‘;;l:;;u;;v .Line> ListLine = new List<Autodesk.DesignScript.Geometry.Line>();
//start..end..step
\NY ERROR THAT OCCURS WILL CREATE A DYNAMO_FOR_RAM_SIMPLE f S— for (int 1 =93 i < Colum_count; 5 = 5 + 1)
\ME NAME AS RAM FlLE)USR AND IT IS E] Int RAMDATAACCESSLib.dll RAmataAccess.GetInterfac:;o;ntergxgnum!E!!EERFACES.IModel INT); ) z;:::l‘iix&t(:il::iéz:GCtAt(i).GetEndCOOrdinates(ref P1, ref P2); CODE EXTRACTS ALL COLUMNS PER
‘ATED NEXT TO THE ORIGINAL RAM FILE =] INterop. o — S——— ————— dowle 1y - P1.0Vi0c) STORY AND CONVERTS RAM GEO TO
'S CASE LOOK FOR B RAM DataAccess Developers Guide.pdf . el s [l roseneiiilatiagpr s DYNAMO LINES
E “WRITE_TO_RAM_FLOORTYPE.URS ] WRITE_TO_RAM_FLOORTYPE.backup R dauble 2t - pa.dioc G ¥iEiRes ON VERTIGAL COLLIMNS
PLY DELETE IT! # WRITE_TO_RAM_FLOORTYPE.dyn — — ey : ) pot.eyCaordinates P1x, P1y, P1D);
5 N \ u oint PD2 = )
&) WRITE_TO_RAM_FLOORTYPE.png e -Foint ycoorsinates(F2x, P2y, P22);

ry.Line.ByStartPointendPoint(PD1, PD2);

g |
‘B WRITE_TO_RAM_FLOORTYPE.psd | —
| ] WRITE_TO_RAM_FLOORTYPE.rss Bl

SvEdgs ListLine.Add(D

™ SE

C# RAM APl CODE AND DYNAMO NODE

D . _Lm'_ e = ‘oseDatabase();
Y list
; write_to_ram_floortype.usr I S ] METHOC o) séiine;
[sl| WRITE_TO_RAM_FLOORTYP~ ) =
Ei B THAT § <Autodesk metry.Line> GET_RAM_BM_CL(string FileName, int In_Story_Count)
v " ACCESSES < “DataAccess = new R SLib.RamDataAccess1();
—tﬁw—‘ N IDBI = (RAMC CCESSLib.
ORI RORR AL L MOD E L 8 Bicl):\terfacept()interByEn:m(EIHEIE.‘I{SZZCE);?IDBIOl_INT);
g — H o 1 IModel = (RAMDATAACCESSLib.IModel) RAM_GEOMETRY_READ_WRITE.GET_RAM_BM_CL
RYPIAIENRE e, DATA 1 ‘erfacePointerByEnum(EINTERFACES.IModel _INT);
GET NUMBER OF COLuUw.. P Mo m - FileName > Linel
N “etStories();
USING RAM APl ANL - — 8 oy, oy Coe >
B 1 = “In_Story_Count);
- R H 1
using System; " B J ,4

4

-‘m » 'Sm'y
using System.Collections.Generic; —
using System.Ling; =T
using System.Text;
using System.Threading.Tasks;
using RAMDATAACCESSLib;
using Autodesk.DesignScript.Runtime;

—l—lé props z . = i <
Cotumn fne = new List<Autodesk.DesignScript.Geometry.Line>();

Wail
ANGUratons PllaConfguration

1

'F!-'F_luuc. et ron. ConcEuchrop
Wc Tops. OthersactProp

VericalBrace

4s, ref P1, ref P2);

CODE EXTRACTS ALL BEAMS PER
STORY AND CONVERTS RAM GEO TO

HorizBrace

using Autodesk.DesignScript.Geometry; r
GETS STORY|_—> —t - DYNAMO LINES
namespace DYNAMO_FOR_RAM_SIMPLE COUNT — E “ \WORKS ON VERTICAL COLUMNS
{ MAKE LIST OF ) e T S S—
?Jblic class RAGEORETRY STORIES \ Code Block FileName STemReTe  I—
GETS ALL COL [E1 = e -
ivate RAM_GEOMETRY In_Story_Count 4 TN
priverte RAIL O ER STORY :
}
public static int GET_STORY_COUNT(string FileName) VARIABLES THAI ,
£ ACCESSES THE "IMODEL

RamDataAccessl RAMDataAccess = new RAMDATAACCESSLib.RamDataAccessl
RAMDATAACCESSLib.IDBIO1 IDBI = (RAMDATAACCESSLib.IDBIO1)
RAMDataAccess. GetInter"FacePointer'BxEnum(EINTE RFACES.IDBIO1 I_NT) H

RAMDATAACCESSLib.IModel IModel = (RAMDATAACCESSLib.IModel)
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES. IModel _INT);

OBJECT-THAT HAS
ALL THE DATA NEEDED

|\ CODE AND DYNAMO NODE

OPENS DATADASE
VIA FILE
. L — ) e
~—IDBI.LoadDataBase2(FileName, "17); GETS "ISTORY" L RAM_GEOMETRY.GET STORY COUNT o
. . . #—‘
i[Stor1es My stories = IModel:GetStorles(); OBJECT 3 FileName > int g
int My_story_count = My_stories.GetCount() j=—=——""""GETS NUMBER OF o - S
L =Ty : = _Count); _ STORIES FROM "ISTORY" ‘:5 aetry; , E
IColumns My_Columns = My_Story.GetColumns(); GETS "ISTORY" OBJECT ) IMPLE 5 >
/int Column_Count = My_Columns.GetCount(); FROM ISTORIES AT INDEX (@) Com TRy TYPE BEING SENT o
= - TO OUTPUT PORT
} ¥ I IDBI.CloseDatabase(); == CLOSES DATADASE 8 AM_GEOMETRY() AME OF INPUT PORT
GETS ICOLUMNS OBJECT AT / /
NODE
} EACH ISTORY OBJECT return Column_Count; e SENDS DYNAMO H ic static int GET_STORY_COUNT(string FileName) VARIABLES THAI ,
OUTPUT PORT o . ACCESSES THE "IMODEL
A /\ RamDataAccess1l RAMDataAccess = new RAMDATAACCESSLib.RamDataAccess1();: OBJECT-THAT HAS '

RAMDATAACCESSLib.IDBIO1 IDBI = (RAMDATAACCESSLib.IDBIO1)

RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES. IDBIOL INT);

ALL THE DATA NEEDED

RAMDATAACCESSLib.IModel IModel = (RAMDATAACCESSLib.IModel) *
IDBIO1 RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IModel INT);!
Philosophy: This interface is for performing functions on the database as a whole. OPENS DATADASE
This includes Loading and Saving. It also includes changing = \ITA FILE
the database name. It does not include inquiries or specific dala manipulation. IDBI. LoadDataBase2 (FileName, "1"): ™= GETS "ISTORY®
I IStories My stories = IModel.GetStories(); l OBJECT
IModel | int My_story_count = My_stories.GetCount();]

IDBI.CloseDatabase(); \GETS NUMBER OF
return My_story_count; \STORIES FROM "ISTORY"

CLOSES DATADASE

The IModel interface is the highest level in the hierarchy of interfaces.

It represents the RAM Structural System model. Entities such

as section definitions and floor types that are global to the model can be
accessed through this interface. Other entities, such as

decks or beams, which belong to a specific floor type, can

be accessed through this interface using the entity’s unique ID.

SENDS NUMBER OF
) STORIES TO DYNAMO
OUTPUT PORT

GetStories ([out, retval] IStories** pplSteries)

ZERO TOUCH C# RAM APl CODE

~AM API MANUAL

Gets the collection of all stories in the medel.
Parameters Pointer to an IStories collection interface [Ei
+ g IDBIO1
pplsm"es that represents all stories in the model Philosophy: This interface is for performina functions on the database as a whole.
This includes Loading and Saving. It also includes changing
GetCoun«t (loul, relval] |0ng* p|00un1) the database name. It does not include inquiries or specific data manipulation.
Gets the number of stories in the collection,
Parameters IModel
plCount Number of stories in the collectior The IModel interface is the highest level in the hierarchy of interfaces.
It represents the RAM Structural System model. Entities such

as section definitions and floor types that are global to the model can be
accessed through this interface. Other entities, such as

decks or beams, which belong to a specific floor type, can

be accessed through this interface using the entity’s unique ID.

STEP 1: OPEN VISUAL STUDIO FOLDER “GET_NUM_COLUMNS” OPEN SLN FILE - BUILD SLN T —
STEP 2: OPEN DYNAMO AND LOAD DLL AND PLACE NODES s th cllecton o i sorie nthe model.
|l STEP 2 SFIECTTHE RAM EIl E VIA Ell E PATH NODE AND WATCH THE RESLIITS Paramaters. Pointer to an (Stories coleotion Interface

AM API MANUAL



VIEWING BEAM AND COLUMN
CENTERLINES IN DYNAMO
ALLOWS FOR QUALITY CONTROL
OF JOINTS BECAUSE

RAM DOES NOT SHOWN

CENTERLINE GEOMETRY IN 3D VIEW

IN RAM /‘

J /\/9" N
TS
s

el e I B e

USING DYNA...

Browse...

D:\..\CHEATSHEETS\11_GET_BEAM_COLUMNS_SIZES_CODE\GET_BEAM_COLUMNS_SIZES_CODE.rss

SELECTS THE RAM MODEL

RAM_GEOMETRY_READ_WRITE.GET_STORY_COUNT

Code Block

FileName

GETS STORY COUNT CREATES A
IN MODEL LIST OF STORIE

RAM_GEOMETRY_READ_WRITE.GET_RAM_COL \

In_Story_Count >

FileName > string,

o woni: . GETS THE

COLUMN SIZES

=i PER STORY

E—
pdvii, =

Ir

STEP 1: OPEN VISUAL STUDIO FOLDER “GET_BEAM_COLUMN_SIZES” OPEN SLN FILE
STEP 2: OPEN DYNAMO AND LOAD DLL AND PLACE NODE ADD STORIES AS ALIST

STEP 3: SELECT THE RAM FILE VIA FILE PATH NODE AND WATCH THE RESULTS

NOTE: RAM DOES NOT NEED TO BE OPEN. SEE SIMPLEX PACKAGE AND RAM APl MANUAL
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GET NUMBER OF STORIES IN RAM USING DYNAMO
USING RAM API AND ZERO TOUCH C#

RAM_GEOMETRY.GET_STORY_COUNT

g RAMDATAACCESSLib; =g FileName > int

space DYNAMO_FOR_RAM_SIMPLE

TYPE BEING SENT
TO OUTPUT PORT

public class RAM_GEOMETRY

{

private RAM_GEOMETRY()

S INPUT PORT
{
} " NoDE /

public static int GET_STORY_COUNT(string FileName)
{

VARIABLES THAT
ACCESSES THE "IMODEL'

RamDataAccessl RAMDataAccess = new .RamDataAccess OBJECT-THAT HAS '
.IDBIO1 IDBI = ( .IDBIO1) ALL THE DATA NEEDED
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IDBIO1 INT); .
[Model IModel = ( .IModel)
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IModel INT);
OPENS DATADASE
== VIA FILE
IDBI.LoadDataBase2(FileName, "1"):" GETS "ISTORY"
l [Stories My stories = IModel.GetStories(); I OBJECT
I int My_story_count = My_stor‘ies.GetCount();l \
IDBI.CloseDatabase(); GETS NUMBER OF
return My_story_count; \STORIES FROM "ISTORY"
CLOSES DATADASE
} } SENDS NUMBER OF
STORIES TO DYNAMO
OUTPUT PORT
IDBIO1
Philosophy: This interface is for performing functions on the database as a whole.
This includes Loading and Saving. It also includes changing
the database name. It does not include inquiries or specific data manipulation.

IModel

The |IModel interface is the highest level in the hierarchy of interfaces.

It represents the RAM Structural System model. Entities such

as section definitions and floor types that are global to the model can be
accessed through this interface. Other entities, such as

decks or beams, which belong to a specific floor type, can

be accessed through this interface using the entity’s unique ID.

GetStories ([out, retval] IStories** pplStories)

Gets the collection of all stories in the model.

Parameters Pointer to an IStories collection interface
pplStories  that represents all stories in the model

GetCount ([out, retval] long* pICount)
Gets the number of stories in the collection.
Parameters
plCount Number of stories in the collectior

—_—

EP 1: OPEN VISUAL STUDIO FOLDER “GET_NUM_STORIES” OPEN SLN FILE - BUILD SLN

EP 2: OPEN DYNAMO AND LOAD DLL AND PLACE NODE

EP 3: SELECT THE RAM FILE VIA FILE PATH NODE AND WATCH THE RESULTS

JTE: RAM DOES NOT NEED TO BE OPEN, AND NOTE RELATIONSHIP WITH API DOC AND CODE




GET NUMBER OF COLUMNS/STORY IN RAM VIA DYNAM
USING RAM API AND ZERO TOUCH C#

D:\..\CHEATSHEETS\08_GET_NUM_COLUMNS\GET_NUM_COLUMNS.rss

Browse...

g RAMDATAACCESSLib;

=

GETS STORY
space DYNAMO_FOR_RAM_SIMPLE COUNT
MAKE LIST OF
public class RAM_GEOMETRY STORIES \
{
private RAM_GEOMETRY() GETSALL COL In_Story_Count
{ PER STORY
}
public static int GET_STORY_COUNT(string FileName) nggQSBESESTIISAIIMODEL'
RamDataAccessl RAMDataAccess = new .RamDataAccess1(); OBJECT-THAT HAS '
-IDBIO1 IDBI = ( -IDBI01) ALL THE DATA NEEDED
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IDBIO1 INT); .
IModel IModel = ( .IModel)
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IModel INT);
OPENS DATADASE
== VIA FILE
me. Ll GETS "ISTORY"
IStories My stories = IModel.GetStories();l" OBJECT
int My_story_count = My_stories.GetCount() GETS NUMBER OF
ory my_ ry = My Stories.oe —Story_Count); _ STORIES FROM "ISTORY"
IColumns My_Columns = My Story.GetColumns(); GETS "ISTORY" OBJECT
/int Column_Count = My Columns.GetCount(); FROM ISTORIES AT INDEX
¥ I IDBI.CloseDatabase(); ™ CLOSES DATADASE
} GETS ICOLUMNS OBJECT AT
EACH ISTORY OBJECT return Column_Count; e SENDS DYNAMO
m i OUTPUT PORT

IDBIO1

Philosophy: This interface is for performina functions on the database as a whole.
This includes Loading and Saving. It also includes changing

the database name. It does not include inquiries or specific data manipulation.

IModel

The |Model interface is the highest level in the hierarchy of interfaces.

It represents the RAM Structural System model. Entities such

as section definitions and floor types that are global to the model can be
accessed through this interface. Other entities, such as

decks or beams, which belong to a specific floor type, can

be accessed through this interface using the entity's unique ID.

GetStories ([out, retval] IStories** pplStories)

Gets the collection of all stories in the model.

Parameters Pointer to an IStories collection interface
ppiStories  that represents all stories in the model

GetCount ([out, retval] long* plCount)
Gets the number of stories in the collection.
Parameters

plCount Number of stories in the collectior

"EP 1: OPEN VISUAL STUDIO FOLDER “GET_NUM_COLUMNS” OPEN SL
"EP 2: OPEN DYNAMO AND LOAD DLL AND PLACE NODES

N FILE - BUILD SLN

"EP 3: SELECT THE RAM FILE VIA FILE PATH NODE AND WATCH THE RESULTS
OTE: RAM DOES NOT NEED TO BE OPEN, AND NOTE RELATIONSHIP WITH APl DOC AND CODE




AND CONVERT TO DYNAMO LINES

File Path
FileName

Browse... >
In_Story_Count

D:\..\CHEATSHEETS\14_GET_BEAM_COL_GEOMETRY_N_QA_QC\GET_BEAM_COL_GEOMETRY.rss

RAM_GEOMETRY_READ_WRITE.GET_RAM_BM_CL

GET COLUMN AND BEAM CENTERLINES FROM RAM

SELECTS THE RAM MODEL

RAM_GEOMETRY_READ_WRITE.GET_STORY_COUNT

Code Block

FileName > int

PER STORY

GETS STORY COUNT
IN MODEL

CREATES A
LIST OF STORIES

FileName

In_Story_Count

GETS COL LINE
GETS BM LINE AND CONVERTS
AND CONVERTS TO DYNAMO LINE

TO DYNAMO LINE PER STORY

RAM_GEOMETRY_READ_WRITE.GET_RAM_COL_CL

VIEWING BEAM AND COLUMN
CENTERLINES IN DYNAMO
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STEP 1: OPEN VISUAL STUDIO FOLDER “GET_BEAM_COL_GEOMETRY” OPEN SLN FILE
STEP 2: OPEN DYNAMO AND LOAD DLL AND PLACE NODE ADD STORIES AS ALIST

STEP 3: SELECT THE RAM FILE VIA FILE PATH NODE AND WATCH THE RESULTS

NOTE: RAM DOES NOT NEED TO BE OPEN. SEE SIMPLEX PACKAGE AND RAM APl MANUAL
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RAM MODEL

STEPS &
NOTES




WRITES HORIZONTAL b
VIA DYNAMO USING RAM A,

atic int CREATE_RAM_STEEL_BRACE(int FloorIndex, string Filen

> StartSupportX, double StartSupporty,

> StartSupportZ, double EndSupportX, double EndSupporty,
> EndSupportZ)

raAccessl RAMDataAccess
TAACCESSLib.IDBIO1 IDBI

(RAMDATAACCESSLib.IDBIO1)

new RAMDATAACCESSLib.RamDataAccess1();

AMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IDBIO1_INT);

TAACCESSLib.IModel IModel = (RAMDATAACCESSLib.IModel)

AMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IModel INT);
" & GETS IMODEL

_oadDataBase2(FileName, "1");

~Types My_floortypes = IModel.GetFloorTypes();

OBJECT FROM RAM
GETS FLOORTYPES

.0.IDBIO1 IDBI = (RAMDATAACCESSLib.IDBIO1)
.ccess.GetInterfacePointerByEnum(EINTERFACES.IDBIO1_INT);
<ESSLib.IModel IModel = (RAMDATAACCESSLib.IModel)
DataAccess.GetInterfacePointerByEnum(EINTERFACES.IModel INT);
N GETS IMODEL
L.LoadDataBase2(FileName, "1"); OBJECT FROM RAM
L{FloorTypes My_floortypes = IModel.GetFloorTypes(); / gg]gcq'gggﬁhpﬂ%sga

IFloorType My_floortype = My_-Floor‘i:ypes.Ge‘l:At(Floor‘Index)_;‘\GETS SR

~Type My_floortype = My_floortypes.GetAt(FloorIndex); OBJECT FROM IMODEL ?..
RIALTYPES My_BmMaterial = EMATERIALTYPES.ESteelMat; ~S—_GETS SINGLE 8
FLOORTYPE AT INDEX =
stHorizBrace My_LayoutBrace = My_floortype. FROM INPUT PORT 8
atLayoutHorizBraces().Add(My_BmMaterial, |
tartSupportX, StartSupporty, GETS STEEL MATERIAL N
tartSupportZ, EndSupportX, EndSupportY, EndSupportZ); OBJECT
5E GETS ILAYOUTBRACE
Save[)atabase()s OBJECT FROM SINGLE
“loseDatabase(); FLOORTYPE
/_New_Brace_ID = My_LayoutBrace.lUID; 'IT_T\Q C?URTE;I—?FE(?ESCTISEET
1 My_New_Brace_ID; &, GETS NEW BEAM THAT DEFINES A SINGLE
AND RETURNS ITS ID BRACE
File Path
Browse... > 2]
_WRITE_BRACEWWRITE_BRACE_START restrss uDJ
: — =
E %~ feenier. > x| WRITES NEW <
e BRACE TO ¢

FLOOR INDEX

Code Block
0; >

StartSupportx
StartSupportY
StartSupportZ

EndSupportX
EndSupportY
Code Block ) EndSupportZ

Code Block

VvV VYV Y Y Y Yy Yy

PEN FOLDER “WRITE_BRACE” OPEN SLN FILE

PEN DYNAMO AND LOAD DLL AND PLACE NODE ADD STOP"

ELECT THE RAM FILE IN FOLDER VIA FILE PATH NODF *
~NES NOT NEED TO BE OPEN. ALSO SEE SIM™

FLOOR (INDEXED)
AND OUTPUTS
NEW BRACE ID

-~ NOTE: CODE
SHOWN ABOVE

EMATERIALTYPES My_BmMaterial = EMATERIALTYPES.ESteelMat; FLOORTYPE AT INDEX ,C_'
FROM INPUT PORT o
ILayoutBeam My_LayoutBeam = My_-Floortype.GetLayoutBeams()\ 5
.Add(My_BmMaterial, StartSupportX, StartSupporty, GETS STEEL MATERIAL| N
StartSupportZ, EndSupportX, EndSupportY, EndSupportZ); OBJECT
//CLOSE GETS ILAYOUTBEAMS
IDBI.SaveDatabase(); OBJECT FROM SINGLE
IDBI.CloseDatabase(); ;II:J%OCRRTgAF\)TEE AEINBIE
int My_New_Beam_ID = My_LayoutBeam.1lUID; ILAYOUTBEAM OBJECT
return My_New_Beam_ID; X GETS NEW BEAM THAT DEFINES A SINGLE
AND RETURNS ITS ID BEAM
RAM_GEOMETRY_READ_WRITE.GET_RAM_COL CL GETS CENTER
OF COLUMNS 8
et AND PLACES (=)
PO|NTS AT END RAM_GEOMETRY_READ_WRITE.CREATE_RAM_STEEL_BM -C
Floorindex > int 4
SELECTS = ) WRITES NE
>AM FILE e
sz > FEOOR (INDEXED)
eosporx > AND OUTPUTS
rer NEWBEAM |
NOTE: CODE

SHOWN ABOVE

static int CREATE_RAM_STEEL_COL(int FloorIndex,string FileName,double XX,
Jable YY,double ZTop, double ZBot)

RamDataAccessl RAMDataAccess

new RAMDATAACCESSLib.RamDataAccessl1();

L
RAMDATAACCESSLib.IDBIO1 IDBI = (RAMDATAACCESSLib.IDBIO1) =)
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IDBIO1_INT); 8
RAMDATAACCESSLib.IModel IModel = (RAMDATAACCESSLib.IModel) o
RAMDataAccess.GetInterfacePointerByEnum(EINTERFACES.IModel INT); ;
//OPEN S GETS IMODEL <
IDBI.LoadDataBase2(FileName, "1"); OBJECT FROM RAM
T+
-— GETS FLOORTYPES o
IFloorTypes My _floortypes = IModel.GetFloorTypes(); OBJECT FROM IMODEL| =&
IFloorType My_floortype = My_floortypes.GetAt(FloorIndex !_; g
EMATERIALTYPES My_ColMaterial = EMATERIALTYPES.ESteelMat; ~CF!S SINGLE o
FLOORTYPE AT INDEX -
FROM INPUT PORT ®)
ILayoutColumn My_LayoutColumn = My_floortype.GetLayoutCélumns() E
.Add(My_ColMaterial, XX, YY, ZTop, ZBot); GETS STEEL MATERIAL| N
\ OBJECT
//CLOSE GETS ILAYOUTCOLUMNS
IDBI.SaveDatabase(); OBJECT FROM SINGLE
IDBI.CloseDatabase(); ilr_\I%OCRI;rg:TEE ASINGLE
int My_New_Col_ID = My_LayoutColumn.lUID; ILAYOUTCOLUMN OBJECT
return My_New_Col_ID; X\ GETS NEW COLUMN THAT DEFINES A SINGLE
AND RETURNS ITS ID COLUMN
FLOOR INDEX
Saskied  (FLOOR 1=0 FLOOR 2=1ETC) n
3 = L
RAM_GEOMETRY_READ_WRITE.CREATE_RAM_STEEL_COL Q
T SRR RS =
e " ’___/-—-‘ FileName > r
“\15B_WRITE_BEAM_COL\WRITE_BEAM_COL_START.rss * : g
“CTS RAM FILE o 2 <
Code Block Zop Z
9..12%30..12%10; | > £3st g E
. WRITES NEW COLUMNS TO
e
e a sl Be i) FLOOR (INDEXED)
NOTE:
CODE o
SHOWN (=)
ABOVE (o]
=
=
"N (FT) §
"SLN FILE %5 ¢p)
*~E NODE ADD STORIES AS A LIST EE
“TH NODE AND WATCH THE RESULTS wo
v BPACKAGE AND RAM APl MANUAL EZ

RAM APl WRITE

DATA




> T 1
o SETS BM LINE —> e
17 AND CONVERTS - o A > tame
s TO DYNAMO LINE t3 = poi..ntl:zg 2 >
o PER STORY NN 2 -
w R\ > %
D) GETS COL - . Prophame > 7
SECTION oo . GETS X,Y,Z UserName > s
) (SIZE) RS GETS START ORDINATES  |o= > p 5
<E: A‘TSD g? gM M /| ©
CREATES
E GameEngine.ExportDataFile GEF. STURY_COUNT FRAM ES 2
()] OutputPath Browse... > FileName > W/SIZES <
RAM TO ETABS\RAM TO ETABS.rss IN ETABS (2}
SELECTSIIHE GETS STORY USING START g
RAM MODEL COUNT AND END PTS (@]
4 (FROM SIMPLEX) 4
)
ExtnalprogramName - boo, curve > Point pointl t1 = pointl.X; ret E
Arguments > GETS COL LINE &{ FileName 1 panc :§ i Wi::i;' i > Name <
\ = : AND CONVERTS e £ = potnt2. , - s
tS = point2.Y;
5 NODE SETS e sETSTHE N\ THIS NODE 18 ey Rt t6 = point2.2; > o
(E WHERE THE Code Block 5 PARAMETER RUNS UNITY ER STORY are O ok 2
RANSFER FILE . ALWAYS “-Building +file loc” GAME ENGINE 8 GETSX,Y,Z :
S LOCATED *TS BEAM ez S ey 1S STA ATES :
STION Sty Coune > AND END OF POINTS R
o - | PTS OF BMCL
4 =
L
=
o
w
8 _
= a
WRITE ETABS BEA.... = 2
USING D». w =
: 2
BEAMS NODES FROM SIMPLEX
Enabled > ret curve > Point point1 :;E z:;:g:, : >
Numberitems ! T 1 > Stares.
zbjjecﬁwe SN t3 = pointl.Z z:dr;Supp«-nX d
Djcctiane Name > Line e ode Blo i o
L CSys > S point1 :tl = poéntl.x; > I POy O
curve > Point t2 = pointl.Y; > EndSupportZ > s
! ' {t3 = pointl.Z; | >
GETSBMLINE  GETS START g
AND CONVERTS ~AND END ORDINATES
=
TO DYNAMO LINE PTSOFBMCL = e pAnTs CREATES E_1":°:_\B=SI 7
BEAMS AND
GETS SELECTED Bowe > " COLUMNS
ELEMENTS IN SETAETO PN RS 1 IN RAM
ETABS MODEL SEILECTS THE PER
RAM MODEL FLOORTYPE
CotuM ODES FROM SIMPLEX
Enstiest 24 ; fEC Floorlnd:x : .)" S i.n(
Numberitems FileName > \
ObjectType —Obi.Conive A T s XX > fc
Objecbiame Name > Tne bed LR > Point p—q{ pointl [t1 = pointl.X; |> v >
' S Z : it ZTop :
1  GETSSTART =
GETS COLLINE AND END GETS X,Y.Z
TO DYNAMO LINE
' 5 -
(1]
(=]
@]
=
N
2
i
DYNAMO
GEOMETRY
-
L
=]
¢

STEP 1: OPEN FOLDER “ETABS_TO_RAM” OPEN SLN FILE, BUILD SOLUTION
STEP 2: OPEN ETABS FILE “ETABS_TO_RAM_START.EDB”

STEP 3: OPEN DYNAMO, LOAD RECENTLY BUILT DLL, PLACE NODES AS SHOWN (MAKE SURE TO HAVE SIMPLEX INSTAL/
STEP 4: SELECT THE RAM FILE VIA FILE PATH NODE AND WATCH THE RESULTS
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