”

\

: “Would you tell me, please,
k& which way | ought to go from

“That depends a good deal
on where you want to get to,”
said the Cat.

“I  dont much care
. where=" said Alice.

“Then it doesn't matter which
 way you go,” said the Cat.

“—so long as | get somewhere,”
Alice added as an explanation.

“Oh, you're sure to do that,”
e said the Cat, “if you only walk long

enough.”
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This final project is twofold, first described the use and capabilities of two families. These families are

an elaboration of standard functionality in Revit. Otherwise, the process is described for data beyond

the basic capabilities that are already within Revit, linking them to objects within the Revit model.
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Preface

First let me start with a motivation for the choice of the front page, an image from Alice in
Wonderland by Lewis Carroll.

The text of the cover page translating for this assignment means that Revit, and similar software are
almost infinite in their possibilities, and there is often more than one way to reach a solution. Finding
and then exploiting these opportunities and converting them into a practical application appear to be
two different issues thereof.

Initially I chose an elaboration that at that moment | did not even know if this was possible within
Revit. Determine the end point where you want to go, the solutions, the route to the destination, it
must be said also that one solution does not have to be better or worse than the other, as long as it
works towards the endpoint and actually functional working up the chosen project is not always
proven to be a simple way.

The image itself represents a certain graphic feature | do not posses and I'm well aware of that.
Decorating images through rendering is therefore not discussed in this project.

The emphasis is as much on exploiting and, where necessary adding functionality. Sometimes,
several methods have been developed which will achieve the same goal, then at that time it was a
choice to discover as much as possible of the software. Then again, some parts are not further
elaborated, read finished, because this further elaboration only would be a repetition of the
operations already made and nothing more would be added to the deepening of the software.

This final project is the result of the courses AutoCAD & VB.NET, Revit Base and Revit Advanced as
part of the HBO program ACE Architectural Designer at the TEC / CAD College in Nijmegen.

Martin Plasschaert
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1 Introduction

In the current working methods are within AutoCAD Architecture projects modelled in 3D. To these
AutoCAD objects data objects can be assigned, whereupon the data can be exported to a database.
Once exported to the database, the data can be processed to obtain efficient data-handling.

This implies among other things that the numbers in the model of the unique elements traced out is
multiplied by the total number of needed elements, including all the underlying data associated with
that particular element. Also, from the 3D objects in the model, the supplier is located and grouped
orders are created per product type. The exported quantities are analysed by type and are then
scheduled in a linked planning.

The results of this far-reaching automation of administrative operations are allow us to spend more
time on the model so that the model intrinsically is raised to a qualitatively higher level. Of course,
the above-mentioned process can then continue to exist only if the reliability of that process is
complete.

Because of the marked increase in BIM projects, it makes sense to realize, in addition to existing
capabilities, data handling within Revit.

Under data-handling is defined here as awarding free entries to objects and then export them to a
database.

Basically this are facilities within Revit already present. However, the major drawback is that there is
absolutely no guarantee the integrity of the data.

For guaranteed performance of such processes requires a secure environment is an absolute
necessity. Both for the operation of the process as well as the data itself.

1.1 Used software and programming languages
The used software packages: Autodesk Revit 2015, Visual Studio 2015, SQL Server and SQL
Management Studio 2012.

The languages used are VB.NET (Visual Basic) in the Revit Ul.

SQL (Structured Query Language) for addressing the database.
ASP.NET (Active Server Page) for dynamic Web pages.
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2. Problem

2.1 Problem family wall plate

The absence of a family which makes it possible to vary in profile, and the variable length dimension
divided in to choose wall plate brackets.

2.2 Problem family roof element

The absence of a family that is so flexible and yet has the ability to generate the desired level of
detail in itself. In such a way that to a 'board-level' fast for a base housing a roof element can be
generated.

2.3 Problem data tool

The inability to realize within the basic amenities that are a guarantee of allocated data.

3. Purpose

3.1 Purpose family wall plate
The aim is to develop a family that:
o can have a variable width, height and length.
o can have a variable roof pitch where a plane perpendicular to the slope with a fixed length of
44 mm arises
o achoice of optimally distributed nested families residing on variable length with a mutual
centre-to-centre distance. It should also display a count of individual numbers of the nested
family in a schedule.

3.2 Purpose family roof element
The aim is to develop a family who:
o may have a variable width wherein the number of rafters with each other centre to centre
610 mm are distributed.
o can have a variable rafter height wherein the position of bottom tile lath 171mm above the
top of the rafters remains .
can have a variable rafter width.
can have a variable starting upper tile lath position.
can have a variable mutual tile lath Centre to Centre distance .
can have a variable tile lath starting position at the location of the gutter.
can have a variable roof pitch.
can have a variable base.
can have a variable board with at the location of the gutter.

O O O O O O O

3.1 Purpose data tool
The aim is to create a possibility, beyond the standard features within Revit, that enables datain a
reliable manner, attributable to Revit objects.

4. Approach

For the families especially first was the definition of the functional requirements needed.
After the conclusion of that description a start was made creating the family and adding the desired
functionality.
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With regard to the data tool it quickly showed that none or few examples could serve as a guideline.
Certainly within vb.net there are no examples. The plan here was to dissect the goal in many small

steps. Those small steps soon became goals in themselves. Each step was achieved through trial and
error result.

5. Elaboration family wall plate

5.1 Variable dimensions

The width, height and length of the wall plate are variable by filling in a parameter which is locked to
the extrusion.

5.2 Variable roof pitch

The break points of the wall plate extrusion are mathematically calculated values.

The break points are kinks of an extrusion that are locked in position by reference planes. The

position of the surfaces is determined by the calculated parameter value.
Such that a surface formed with a fixed length of 44 mm that is at right angles to the roof surface.

Name:

Parameter

[ value

[ Formula

Lock

Family Types

New...
Dimensions B
startmaat beugel (default) 5500 = if((muurplaatiengte - (hoh beugel * ar [ Rename...
(default) 1200 E v
(default 700 A v peete
maatvrb (default) 342 “ddmm* v
maatvib (default) 33 = maathib / tan(30° - dakheliing) v
maathrb (default) 27 “ddmm* v it
maathib (defauit) 23 - maathrb, v [ . |
hoh beugel (defaut) 12000 v
dakhelling (defauit) 39.000° Vv od.e
muurplaatiengte (defaut) 23000 v [ Remove ]
Other B
type muurpleatbeugel<Generic Models> | mrpltbgl 70 =
armaycount (default) 3 = roundup(muurpleatiengte / hoh beu [ Lookup Tables
Identity Data v Manage...
( concel [ my [ nen

5.3 Pull down list nested families

|
muurplaatbreedte = 70

[
= 34

maatvib

| \
|
| maathrb = 28

- o
1] _SAv_ _
2 1]
2 ]
5 5
« 0
£ o
£
s
©
8
<%
—
_____ S — — —
£
[T 11 I

The wall plate itself is composed of an extrusion in which the holes in the bracket are made by voids.

Because we want his bracket in a schedule view any further flexibility in this family is excluded.

7

g

178.0
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order to include the nested family in a schedule separately this family has to be "Shared". If this is
not the case, only the host family will be shown in the schedule.

Family Parameters
Parameter i R <muurplaatbeugels=

Part Type Normal A B

Round Connector Dime [N S] j £ muurplaatbeugel aantal

Shared i‘

OmniClass Number mrpltbgl_70x103 4

OmniClass Title - mrpltbgl_70x150 16
mrpltbgl_95x150S 8

To the host family to have the nested families appearing in a pull-down menu, the families which will
be nested must be loaded into the host family, but not installed. The parameter that fills the list box
is a 'family parameter'. The parameter is filled with all the 'Generic models' families (in this case) that
are loaded in the host. Finally, the parameter is linked to the placement position by means of the
label of a seeded family.

Parameter Properties = s
Other A
Parameter Type Label [type muurplaatbeugel 1 @]
(©) Family parameter l

(Cannot appear in schedules or tags)

(7) Shared parameter

(Can be shared by multiple projects and families, exported to ODBC, and
appear in schedules and tags) O

m

Parameter Data

Name:

type muurplaatbeuge! ) Type 1
Discipline:

Common © Instance

Type of Parameter: Reporting Parameter
Family type: Generic Models £

Group parameter under:

Other v]

[ OK ] [ Cancel ] [ Help. ]

The result: the list.
Comments
Mark
Phasing
Phase Created NL_nieuw

m

Phase Demolished None
Other

K
type muurplaatbeugel... : [l WORE]) ﬂ

arraycount mrpltbgl_70x103

mrpltbgl_70x150S &

Properties help mrpltbgl 95x103 j
mrpltbgl_95x150 =

Project Browser - prj_muurp mrpltbgl 951505 X E

Isometrie rechts achter
Isometrie rechts voor
Perspectief links achter
Perspectief links voor

Darcnartisf rachte arhtar |18

In order to distribute the brackets there are 2 parameters necessary to fill in: the wall plate length
and the centre-to-centre spacing of the brackets. And two calculated parameters: the number of
brackets (array count) and the start position of the first bracket (starting point bracket).

[[araycount (default) 3 - 7 hoh beugel)

The number of braces is in such a way from the centre of the wall plate distributed so that the rest of
the size at the ends is always smaller than half the centre-to-centre distance.

| startmaat beugel (default) 5500 i= if((mu - (hoh beugel * arraycount)) / 2 > 0 mm, (v gte - (hoh beugel * arraycount)) / 2, (v ngte - (hoh beugel * arraycount)) / 2 + (hoh beugel / 2))
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6. Elaboration family roof element

6.1 Base family roof element

Because the roof element rests on the wall plate also in the model is chosen to relate the roof
element on a face of the wall plate. If the roof inclination of the wall plate is changed, also the slope
of the roof element changes.

6.2 Variable dimensions

‘. Properties X
||
,, dakelement A
Generic Models (1) ~ | B Edit Type
Constraints A
Host muurplaat : muurplaat
Elevation 1303
Dimensions A
onderkantpanlat 275.0
spoorhoogte 220.0
spoordoorsteeknokbuiten 7236.5
spoordoorsteeknokbinnen 6974.3
spoordoorsteekgoot 500.0
spoorbreedte 300
positiescharnierregel 6948.3
panlatstartmaatnokcalculated 72629
panlatstartmaatnok 0.0
panlathohafstand 310.0
panlateindmaatgoot 200.0
elementbreedte 2440.0
diktevoetplank 19,0
dakhelling 50.000°
basis 4500.0
Volume 0339 m’
Identity Data A
Image
Comments
Mark
Phasing A
Phase Created NL_nieuw
Phase Demolished None
Other A
panlatzichtbaar
spoorarraycount 4
panlatarraycount 24
Schedule Level Zolder

The family comprises a number of parameters which
increase the flexibility of the family. A number of
parameters is self-explanatory, such as 'rafter width’,
will adjust the width of the rafters. A number is more
fully discussed below.
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6.2.1 Variable tile lath distance

The position of the tile lath is coupled to the rafter height. Wherein also the starting point of the
upper tile batten is determined by the parameter 'tile lath starting point ridge'. This distance is the
point of intersection of the upper side of battens. The distribution of the tile laths themselves is done
by an array. The dividing plane is determined by the formula below.

I panlatarraycount (default) 23 i= rounddown((panlatstartmaatnokcalculated + spoordoorsteekgoot - panlateindmaatgoot) / panlathohafstand)

The following two images with different 'tile lath starting point ridge' and 'various tile lath centre-to-
centre distance'.

.

QO
Y

6.3 Variable roof pitch

The variable roof pitch ensures that the point of intersection bottom hinge rules on the ridge line
comes to lie.

And that the rafter vertically bevelled such that the vertical bevel 17 mm set back in respect to the
ridge line.

ZINS

scharnierregel
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6.4 Parameters nested families

The nesting of families occurs as already described in section 5.3.

However in addition to this, we want the parameters of the nested family to change in the host
family. To realize this, we combine the parameter of the nested family on the parameter of the host.
Condition is that both parameters are of the same type, thus linking text parameters to text
parameters. Create in the nesting family and the host family the desired parameters. Load the
nesting family into the host and select an instance.

Now click on 'Edit type. Click the '=' - button of the parameter and select the parameter to be linked.
Do this for all parameters to link.

o
Type Properties L= ] Associate Family Parameter g
Family: [m’-hm '] Load... Family parameter: spoordoorsteekgoot
Type: (spoor_haaks v [ ouicate... | Parameter type: Length
Existing family parameters of compatible type:
Type Parameters <none>
{ Default Elevation
Parameter Value |=| - diktevoetplank
Dimensions 2 | |spoorbreedte
spoorhoogt 2200 g Sl
spoornooge : &l spoordoorsteeknokbinnen
spoordoorsteekgoot 500.0 El spoordoorsteeknokbuiten
spoordoorsteeknokbuiten 5100.0 El spoorhoogte
spoordoorsteeknokbinnen 5000.0 E]
spoorbreedte 30.0 £ \ |
Identity Data 2 ]
Keynote H B L
1 Model : L}
Add parameter...
L
[ o« ][ cancel
= —9

6.5 Visibility family components
There are a number of options to change the visibility / display of family components. We choose
two to work out.

6.5.1 Visibility control by yes/no parameter

The host family has a yes / no parameter with the name Other (1) v 68 Edit
'visibilitytilelath'. i -
We link this parameter to select the tile lath by the tile lath Extrusion Start -300.0

. . . .. Work Plane <not associated>

in the family and at properties- visible select the Graphics

'visibilitytilelath' parameter. This method works globally in Jisible : ,
Visibility/Graphics Overrides | Edit...

the project, i.e. for all views. Materials and Finishes :

Material <By Category>

Identity Data

Subcategory : None

59659 > b

-

» i »

i

Associate Family Parameter

Family parameter: Visible
Parameter type: Yes/No

Existing family parameters of compatible type:

<none>
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6.5.2 Visibility control by subcategory

At 'Manage' - 'object styles' it is possible to create

a new subcategory. Where also the line colour or

stuikregel (1) » | O Ed e
line type, material can be set. Here the colour is Constraints A
b f h ' k II Extrusion End 2440.0
rown set for the ‘stuikregel'. Extrusion Start 0.0 0
Work Plane Reference Plane : Center (Left/...
Graphics
Visible
By selecting the object in the family, the Visibility/Graphics Overrides | Edit..
Materials and Finishes
subcategory can be changed. e By Category>
Identity Data
Subcategory stuikregel
Solid/Void Solid

By 'View'- 'Visibility / Graphics' or by selecting an element within a view, the visibility of the
subcategory can be defined. This method is view dependent. Per view, it is possible to set in different

settings.

{@ Visibility/ Graphics

S
O

| = Filters

Modify View

Templates " [=/= Thin Lines

Select v |

N
I visibili .
qVv 3%

phic Overrides for El Rechter zijgevel

Model Categories |

Cancel

Repest [Visibility/ Graphics]
Recent Commands

Hide in View

Qverride Graphics in View By Element. |
By Category...

By Filter...

Create Similar

Edit Family

Select Previous
Select All Instances
Delete

Find Refenring Views

Zoom In Region
Zoom Out (24
Zoom To Fit

Previous Pan/Zoom
Nest PanyZoom

Properties

on Categories | Analytical Model Categories | Imported Categories | Filters |

Show model categories in this view

Filter list:  <show all>

-

If a category is unchecked, it will not be visible.

Projection/Surface ‘
Patterns | Transparency

Visibility Halftone

Lines Patterns

&8 Generic Models
Hidden Lines
NL_00_X_as
NL_00_Y_as
NL_00_Z_as
sporen

| 0K K| & &

7. Elaboration Data Tool

7.1 Integrated Revit menu structure
General information:
During startup Revit the 'Data Tool' menu is being loaded.

The location of the DLL Dynamic Link Library: the program file with

the actual collection of software

routines, which is loaded and the images shown are not encrypted fixed. In other words, there is no
predefined folder where the DLL should be, this can be any directory.
Because assigning data should always work from a document, the push buttons are activated only

when an open document is active.
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Language: To prevent a mixture of Dutch and English words chosen is to do the dialogues in Revit in
English, this is the native language of Revit. The naming of the data fields is in Dutch, because this
increases the clarity and the naming right here is expressly free to fill in.

7.1.1 Tab

Times launching Revit is a tab added to the menu.
The tab is divided into 4 Ribbon Panels: Get Set Date, Select Show, Database and Parameters.

7.1.2 Ribbon Panel

Ribbon Panels grouping the commands that belong together.

=2 0OA @0 5 B

g2 X ¥ ¥ & &2 &8 & © 7

Set Read Remove  Hide Highlight | Exportto Read from Update from Show real Add Fill
Data  Data  Data | Elements Elements | Database Database  Database status | parameter_parameter
Get Set Data ‘ Select Show ‘ Database ’ Parameters

7.1.3 Pushbuttons

Push Buttons realize the execution of a command.
The text corresponding to the button, has the property 'multiline' assigned.

= - OA G- 05 B8+

EEX ¥ ¢+ & & S & © 7/

Set Read Remove  Hide Highlight | Exportto Read from Update from Show real Add Fill
Data Data Data | Elements Elements Database Database Database status | parameter parameter
Get Set Data | SelectShow | Database | Parameters

7.1.4 Images
To the push button and the corresponding commands recognizable / appealing to make, they can be
provided with an image. If the push button is dragged to the shortcut menu, another image is used.

7.1.5 Tooltips

By moving the mouse pointer over the pushbutton the tooltip is activated. By now even linger with
the mouse pointer over the push button an extended tooltip is displayed.

2O A @S- 5 b

EEX v v & & S @& © 7/

Set Read Remove  Hide [Highlight| Exportto Read from Update from Show real Add Fill
Data Data Data | Elements|Elements| Database Database Database status | parameter parameter
Get Set Data ’ Select Show ‘ Dok ‘ Parameters

LHighlight Elements
LHighlight elements with assigned data. |
V.
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EHE- Q- 2- S OA -5 b B~

EEX ¥v|v & & © & © 7

Set Read Remove Hide |Highlight| Exportto Read from Update from Show real Add Fill
Data Data Data | Elements|Elements| Database Database Database status | parameter parameter
Get Set Data \ Select Show I Database I Parameters

‘ ‘ Highlight Elements

Highlight elements with assigned data.

Elements with assigned data will be highlighted in the model. I

7.1.6 Quick access toolbar

The push buttons have the ability to be added to the quick access toolbar. In that case, the push
button gets an alternative image. The other properties remain unchanged. The advantage is that
when choosing a different tab, the pushbutton directly can be used.

EHG- -~ =2l OA B O o
Architecture : -

G0E g (| FPED

Modify| Wall Door Window Component Column  Roof Ceiling Floor Curtain Curtain
v M M v v System  Grid

Select = | Build

7.2 Data handling

General information:
Assigning data to Revit (roof) objects by extensible storage programmed in vb.net.

There are possibilities available within Revit to assign data to objects. This may be within clearly
defined frameworks such as the identity data parameters.

In addition to that there are options that offer more freedom to realize this, for example parameters.
However, should any or all objects are already equipped with these parameters.

What we want now is to realize various kinds of data with complete freedom, string, numeric,
Boolean, etc. to assign to the objects.

The elaborated method has been to achieve this via extensible storage. This solution was chosen
because it is the most direct form of data storage. And also offers the flexibility to achieve the target
efficiently.

Because the possibilities are almost infinite, it is especially important to first make a clear
demarcation that achieves the desired objective, yet not get bogged down in an extended
functionality.

The data to assign can be information about lot numbers, building blocks, dwelling types, routing,
component codes, part numbers etc.

The fields of type string that we will assign to the objects are: project id, building number, block,
house type and element coding. Type numeric: routing number.

And the type of date: element ready date.
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The data can be assigned to objects that are selected by the user interface.
Once data is assigned to objects we realize the ability to retrieve and display this data.

Based on a selection filter of the allocated data objects can edit, e.g. pin, hide, unhide, show only etc.
all objects with the element number EO3.

It then exports this data into a database environment, such as SQL Server.

The processing of the data in the database environment and assigning back on the original objects.
This creates a one-to-one situation between the data in the database and model.

/

Schematic process / Data tool

- <& - ' 1 - exists regardless of type or instance

o=-e-8 - eRLLL

¢

7.2.1 Assigning data
IZ, If the number of selected elements is greater than 0, the data input screen opens, when there
is no selection a message is shown that first there must be a selection. After completing the
Ds:tta data input screen, the entered data is as extensible storage schemas assigned to the selected
objects.

Successively the scenes if no elements are selected, the data input screen and the notification to the
successful placement of data on the objects.

s 3 s S
Revit Data Tool M a5 Data input. E@lﬂ Revit Data Tool ﬂ

oK l [ Cancel ] 5 elementen in selectie, data geplaatst op 5 elementen.

Maak eerst een selectie. [

Projectnummer

B eupmUmmeEt .
=
—

= Bouwblok

‘Woningtype
Routingnummer 0

Elementcodering

7.2.2 Reading of data

Within the selection is determined or elements contain valid data, it is read out and displayed. During
the presentation of the data read zooms in on the element. The Cancel button allows you to
interrupt the reading.

Method code:

First, a collection is defined by the current selection in the active document.
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If the number is greater than zero is examined for each element within the collection or the element
contains a (valid) data schema. If this is the case, then the value of each field is read out and
displayed. The element from which the data is displayed is zoomed in to. If interim during showing
the dates of the selection should be interrupted can be pressed cancel. If no (valid) scheme in the
object is found a message is shown: 'no data on the element is found'.

Successively, the screens if there are no elements are selected, data is read out from an element
having a valid schedule, and if the element does not have a valid schedule.

7 N S
Revit Data Tool I\é Toon data. &J Revit Data Tool I&l
Maak eerst een selectie. Data voor geselecteerde dakelementwerkt zijn: Geen Data gevonden
projectnummer: 15701-01 9 '
bouwnummer: 01

bouwb]ok: A
woningtype: C
I routingnummer: 01
elementcodering:  E01
elementgereed:

[ OK l [ Annuleren

7.2.3 Erasing data

Within the selection is determined whether the elements contain valid data, if yes then it is
remove removed from the element. After the action follows a message with the number of selected
' alements and the number of elements whose data has been removed.

Method code:

The content of equal to 7.2.2, with the difference that instead of reading out the (valid) schedule, the
schedule is deleted. After completion of all elements in the selection screen is displayed with the
number of selected elements, and the number of elements whose data schema has been removed.

r Y
Revit Data Tool LJ-ZE

4 elementen in selectie, data verwijderd van 2 elementen.

- —

7.3 Selection based on data

To select objects exist a number of possibilities, each with its own advantages and disadvantages. .
For the specific filtering of data within a storage schema the data within the selection is run through.
Does the data meet the criteria set in the filter, then the data is added to a collection. Next, an
operation can be done with this collection.

Because this is actually a variation of the combination of which is described in chapter 7.3.2 and
chapter 7.5 this is not further elaborated.

7.3.1 Hide based on data

Hide elements does the opposite of Highlight elements, namely elements within the
Hlide selection that do not contain valid data schema are hided.
Elements
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7.3.2 Highlight based on data

Highlight elements shows a selection of elements containing a valid data schema. In other
High’[ight words, the elements that are provided with data.
eements  Method code: cycles through all elements within the current selection. If a valid schedule
data is found the element containing the data is added to a new element set. The initial selection set
is replaced by the new selection set and the screen is being updated.

7.4 Database operations
Database operations can include: read, add, delete and edit data in the database.
First we create a connection to the database, we create a connection object.
If we want to read data from the database, we need something to store this data. We use a dataset
object. This data set exists in the computer memory and can be compared to a table. The connection
and the data set be created, but now have no interconnection with each other. We use the data
adapter object.
The data adapter communicates via the connection to the database, it executes a SQL statement and
stores the result of that instruction in the dataset. Below fill the data adapter 'da’ dataset 'ds'. The
addition, 'Project Overview' serves as an identifier. Example to retrieve data from dataset: Tables
(‘Project Overview') Rows (0).Item (1) shows the value from the 2nd column in the first row.

Dim Con = New 5ql
Dim ds As New da
Dim da As New SqlDataAdapter

Dim SQL As String = "SELECT * from TableProject”
Con.Open()

da = New SqlDataAdapter(sql, Connection)
da.Fill(ds, "Projectoverzicht")

Con.Close()

onnection(GlobalVar.connectionString)

7.4.1 Export to database

& Export to Database export the data of valid schedules within the selection.
EXPT;H, Each element is checked whether this element contains a schedule. Then, the data in the
batabase  schedule are read out and added to the database.
Because we want to add records to the database, we use the Data Adapter object. Through a SQL
statement, the records are added to the database. Then the connection is closed by the database. A
data set is not applicable here, we do not read anything from the database.

/ Data tool
- database operations

-export to database

-8

Successively the scenes if no elements are selected, data element and get exported when an element
has no valid schedule.

pag. 16



p
Revit Data Tool @3 | [ Revit DataToo! S | [ RevitDataTool (S

Maak eerst een selectie. Data exported. Geen Data gevonden.

I I

7.4.2 Show data from database

After the data is exported to the database, it is possible to display and edit these through different
channels. These channels may include: an external stand-alone application, a web browser or within
Revit.

7.4.2.1 Show data extern application

One possibility is to make a connection via an external application using the database and within that
display the data. This option is only illustrative mentioned here and is not further elaborated.

7.4.2.2 Show data in browser

Another possibility is to provide the data through a browser. The advantage of this is that one is not
tied to a particular location or to a particular network in order to view the data. This kind of web
pages that interact with the user, dynamic pages are called, in contrast to static pages showing just
their predefined layout.

Actually react dynamic pages with an answer to a particular question. For example: show all
elements building number 04, etc.

£~ ¢ || ® prefabhoutskeletbouw.nl X ,—.‘1 L — Tk
Postbus 17
4587 2G
KLOOSTERZANDE

0114-683099

Home Details Projecten SV Standhoek BIM BIM-data Hout% Revit data

Onderstaand kan uit de keuzelijst een projectnummer worden geselecteerd
Na selectie van een projectnummer wordt alle rechtstreeks uit het Revit model geéxporteerde data getoond

Selecteer een project: | 15701-01 v

Overzicht Revit elementdata per project
projectnr bouwnr bouwblok woningtype routingnummer elementcodering elementgereeddatum rvtelementname rvtelementid

15701-01 01 A C 01 EO1 dakelement 435426
15701-01 01 A C 01 EO1 dakelement 435426
15701-01 01 A C 01 EO1 dakelement 435426
15701-01 01 A C 01 E02 dakelement 435426
15701-01 01 A C 01 E02 dakelement 435426
15701-01 01 A C 01 E02 dakelement 435426
15701-01 01 A C 01 E02 dakelement 923664
15701-01 01 A C 01 EO03 dakelement 965940
15701-01 01 A C 01 EO03 dakelement 965940
15701-01 01 A C 01 EO03 dakelement 435480

7.4.2.1 Show data in Revit Ul

4 The'Read from database' button opens a screen. While the screen is being opened, on the
background the pull-down is filled with project numbers contained in the database.

—
Read from
Database
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4 Show data. @ﬂﬁ‘

1570101 | sae [ deete || Cess |

15701-02
} g%g; routingnummer  elementcodering  elementgereeddatum rvielementname  rvielementid
15702-03
15703-01
15703-02
15703-04
15704-01
15704-04
15705-01

After selecting a project, the associated data in this project, exported from the Revit model, is
displayed.

v] [ Save ] [ delete ] [ Close ]
projectnummer bouwnummer bouwblok  woningtype routingnummer  elementcodering  elementgereeddatum rvielementname  rvtelementid
01-0 0 0 0 da 3
1570101 01 A = 01 EO1 dakelement 435426
15701-01 01 A c 01 EO1 dakelement 435426
1570101 01 A C 01 E02 dakelement 435426
15701-01 01 A c 01 E02 dakelement 435426
15701-01 01 A S 01 E02 dakelement 435426
15701-01 01 A C 01 E02 dakelement 923664
1570101 01 A G 01 E03 dakelement 965940
15701-01 01 A c 01 E03 dakelement 965940
1570101 01 A G 01 E03 dakelement 435480
15701-01 01 A c 01 E03 dakelement 435729

7.4.3 Edit data in database

Data is displayed in a data grid view. By default, when you open the form, the Save button is not
activated. When changing data, the button is activated. By saving the data in the database is updated
and the 'save' button to put not active. This is to indicate that there are no unsaved changes have
been made yet. After saving the changed data, the button is inactive again, until there are changes in
the data provided, etc.
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1570101 v [ Save ] [ delete ] ’ Close

projectnummer bouwnummer bouwblok  woningtype routingnummer  elementcodering elementgereeddatum rvielementname  rvtelementid

15701-01 01 A c 0 EO1 18-12-2015 dakelement 435426
15701-01 01 A C 0 EO1 18-12-2015 dakelement 435426 l
[ 01-0 0 . 0 0 dakeleme
15701-01 01 A = 01 E02 dakelement 435426
15701-01 0 A c 01 E02 dakelement 435426
15701-01 01 A c 0 E02 dakelement 435426
15701-01 0 A c 01 E02 dakelement 923664
15701-01 01 A C 0 E03 dakelement 965940
15701-01 0 A C 0 E03 dakelement 965940
15701-01 01 A & 01 EO3 dakelement 435480

7.4.4 Update model data from database
= Changes made to the database can be synchronized from the database with the data in the
s model. This means that the added dates in the 'element ready date' field are updated in

Update from . . .
Database  the respective extensible storage schemes in the model.

—

Data tool
-update model data from database

@

Method code: After opening the database connection is a SQL statement executed that retrieves all
the records from the table associated with the selected project number and have a completed
element date. The captured data set is completed with the schedule of every element ID from the
model contained in the dataset is updated. After going through the entire dataset is a message with
the number of updated features shown.

-
sl Update from gatabase. a lglﬁu RevitDataTool u
Selecteer een project: 2 objecten bijgewerkt
15701-01 v II
(o [ oo ] '
]
|
[\ == — = =
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7.5 Display of production progress in virtual model
A After synchronizing with the external database within the model the appropriate
i B elements have a completed 'element ready date'. Herein, it is possible to make a
Show real selection. Now we can the selection in a view.
status Thus we can in almost real-time virtual model of the current state of the
to display production. In other words, what is now visible in the model is ready been reported in the
production.

Image of the representation of the complete model.

Image of the appearance of the model reported finished.

7.6 Add parameters to family via API

The data thus far allocated to the elements is only at the relevant element display by

means of the function 'Read data'. To now display the data to third parties who do not
Add have the application to display the data and to export the extensible storage data to IFC

parameter  models, the

data is assigned to the corresponding elements. To this end, the required parameters are first

assigned to the respective family. If the current selection contains more than one object, a message

is displayed that only one object can be selected. This is because the change is done per family. The

family is in the background in the family-editor opened. If the family already has a parameter with

.
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the same name the making of the parameter would generate an error message, this is therefore
checked first. Then, the parameter with the property 'instance' is added to the family. This is done for
all the necessary parameters to create. The family document is now closed and then loaded into the
current project.

Properties

Data tool

dakelement -add parameters

Constraints

type parameters
Text
Bouwblok

Bouwnummer

Elementcodering instantie parameters
Elementgereed

Projectnummer
Routingnummer
Woningtype

» «

7.7 Parameters filling with extensible storage data

s After the necessary parameters have been added to the relevant family, the parameters

e can be provided with the relevant data. In the model the relevant instance of the family
Fill for the project has to be selected. The data then is placed in the appropriate parameter.
parameter
Properties
Data tool
galsicment -parameters filling with data

Constraints v
Text A
Bouwblok A
Bouwnummer 01
Elementcodering EO1

instance parameters

Elementgereed

Projectnummer 15701-01
Routingnummer 01
Woningtype C

The now filled with data parameters are exported along with the corresponding element.

Display of the IFC model contains the exported data.
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@ 1nfo < -5 -@

9 Object.1.16

IdentityData | _Other | Other | Phasing |
Hyperiinks | Constraints | Constraints. | Dimensions | Dimensions
Identification | Location | Quantities | Relations | Classificati

Pset_BuildingElementProxyCommon | Text

Property Value
Bounblok A
Bounnummer o1
[Elementcodering £01
Elementgereed
Projectnummer 15701-01
Routingnummer o1
\Woningtype C

8. Afterword

All facets as described in my first draft for this project are actually developed. Aforementioned
is not completely finished, it is only a beginning to exploit the functional capabilities within Revit.

As for many years being an AutoCAD user it is obvious to make a comparison between the two
applications. Revit offers more in extending from the BIM-concept in a more accessible way, while
AutoCAD seems to be more 'consistent' and more structured with respect to the drawing itself.

To control a production environment directly from Revit, based on data from the model, extensible

storage is a necessity. Although Revit in base offers the possibility to perhaps achieve the same,
these capabilities provide sufficient collateral for a secured process.
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