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Cracking the Vault: Implementing Autodesk® Vault
Professional into Civil/Survey Firms

Joe Hedrick, LS, EIT — IMAGINIT Technologies

PL2381-P Do you have challenges managing data while working in project teams? Are your project
teams spread out geographically? Are you constantly emailing drawing files to project team members? If
so, then this class is for you. During this class, we dig into the tools and explore tips and techniques that
will enable you to successfully implement Vault Professional software to manage the project delivery
process. Special attention is paid to categories, lifecycles, and revision schemes as well as methods to
effectively collaborate with external partners.

Learning Objectives
At the end of this class, you will be able to:

o Define and track the workflow and lifecycle of files as they move through the design process
e Capture and save important project milestones and incremental design submittals
e Secure and control design data from unwanted access or modifications

e Collaborate with external partners

About the Speaker

As the Infrastructure Solutions Team manager for IMAGINIT Technologies, Joe provides
Autodesk civil engineering/survey implementation consulting services. Joe has over 20 years of
experience in land surveying and civil engineering encompassing field-data collection, site
design and layout, residential subdivision design, and land planning. He is an EIT and a
licensed land surveyor in Virginia, and earned his Bachelor of Science degree in Civil
Engineering Technology from Old Dominion University in Norfolk, Virginia.

jhedrick@rand.com
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Introduction

As the adoption of building information modeling grows throughout the AEC industry, it's time for
civil engineers and surveyors to take note and finally join in. The concept of BIM is fairly simple:
it's the creation and use of coordinated, internally consistent, computable information about a
building project in design and construction. Civil engineers and surveyors are being pulled by
architects and owners to be part of the integrated delivery process. This means the entire
project team including architects, civil engineers, structural engineers, MEP engineers, and
surveyors contribute components to a project model that is shared. The benefit is that the
model can be explored, evaluated and analyzed before it is built.

This is an awesome concept; however, how can we ask civil engineers and surveyors to share
data with the extended project team if they won't even share with each other? Asking civil
engineers and surveyors to share the same data is kind of like asking dogs and cats to live
together in harmony. The mindset of having individual silos of information and then emailing or
making copies of files for others to use is changing. Many organizations are seeing the benefits
of sharing the same project data as it helps to reduce errors and omissions as well as reduce
the overall timeline on the project. Civil engineers and surveyors, as well as the extended
project team, can realize benefits by sharing the same information.

What is Vault?

Technically, Vault is a data and file management system but the easiest way to conceptualize
Vault is to think about how you are storing data now. Most companies have a central file server
where company data is stored. Users typically have a mapped network drive, like a P:\ drive or
a J:\ drive, to place their data. Now, just replace that drive letter with Vault. It is a central
location where data gets stored. Vault allows all disciplines working on the project to store their
data under a common folder structure. Everything relating to a project is together (where it
should be) and easily backed up and archived. | realize the idea of surveyors and civil
engineers placing their files and project data together is a very scary thought to many people.
Some organizations have very extensive network drive and folder level permissions to make
sure data is protected and only accessed by the correct group. Through the power of lifecycles,
categories, and permissions inside of Vault, this same data can be equally protected and
secured while still being stored together and shared across disciplines.
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Vault Professional

The first thing to understand is that Vault is not a new product. Originally introduced to the
civil/survey community with Civil 3D 2007, Vault has been around for civil/survey products in
one form or another for about the last 7 years. As with any program, Vault has been enhanced
over the years to the point where there are multiple Vault products. The version best suited for
the civil/survey industry is Vault Professional.

Vault Professional includes the following high level features:

e Versioning

e Lifecycles & Revisions

e Civil 3D Toolspace integration

e MS Office integration

e Active Directory integration

¢ Centralized data repositories

e Replication

e Simplified searching

o Buzzsaw licenses for collaborating with external partners

I.T. and Installation

I chose to focus this class on the features and functions that can benefit civil engineering and
surveying firms instead of getting into the weeds regarding installation, 11S, and server/network
configurations. These topics alone could be another class, but | do want to discuss a few
concepts that are relevant to this class.

Replication

Vault Professional is built to fit the size of any
business. From a single office company with

only a few people, to global enterprises on

multiple continents, Vault Professional can scale
to meet the needs of the organization. One way in
which this is accomplished is the ability to replicate
the filestore and SQL database across multiple
offices. This is beneficial in that when users check out
files, they are being pulled from a server in the local office
instead of being pulled across the company wide area
network. This translates into increased performance and faster check in/check out times.
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Active Directory Integration

Back in the early days of Vault with Civil 3D 2007 & 2008, one of the common complaints from
users was having to remember a separate set of credentials to log into Vault. Let's face it... we
all have entirely too many user names and passwords as it is. If you are like me, | am
constantly trying to minimize the number of passwords | have to remember. Vault Professional
can integrate directly into active directory and users can use their domain credentials to sign
into Vault.

Inside of Vault's global settings, individual users or groups can be imported:

AUTODESK" VAULT

Authentication: "u’auItAccount E||e Yiew | Actions ﬂelp

User Name: 15D-DEVINIMAGIMIT g Mew Use Edit Cirl+E

Password:

User M
Server: localhost
4

Vault: AEC - Infrastructure g Ed

Prom

Demote Domain User
[[] Automatically log in next session g Elizab ETTZIEEth

0K ] [ Cancel ] [ Help [l O | Goect

Permissions

Just like in a Microsoft environment, permissions exist inside of Vault. One way permissions are
applied is by assigning a user or a group as particular role. There are several roles inside of
Vault but the main ones are listed below:

Administrator Full administrative access to
Vault Select Role:
Administratar -
Doc. Consumer Read only access to files and Administrator
Change Order Editor (Level1)
folder Change Order Editor (Level 2)
Content Center Administrator
Doc Editor 1 Basic read/write but can’t delete Content Center Editor

Custorn Object Consumer
Customn Object Editor (Level 1)
Doc Editor 2 Full read/write/delete privileges Custom Object Editor (Level 2)
Custom Object Manager (Level 1)
Custom Object Manager (Level 2)

Doc Manager 1  Can change categories, Document Consumer
H Tl Document Editor (Level 1)
lifecycles, and revisions Docurment Editor (Level 2)
. . . Document Manager (Level 1)
Doc Manager 2  Can edit categories, lifecycles, Document Manager (Level 2)
.. ERP Manager
and revisions Item Editor (Level 1)

Item Editor (Level 2)

Itern Reviewer
| Fhamnz Drdar Darficinata
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The Lifecycle of a Drawing

As | travel across North America working with different consulting firms, | am always surprised
at the number of people that have trouble describing the lifecycle of a file. | think this is because
it is something that just kind of happens in the background that people don’t give a lot of thought
to. From the time the drawing is initially created from a blank DWT file, to the point that it is
approved as the 100% submittal, what are the steps it goes through? Who works on it? Who
approves it? How does it move from 30% Complete to 60% Complete to 90 Complete, to 100%
Complete? When beginning to think about implementing Vault Professional, the concept of
lifecycles should dominate much of the time spent.

Work in . For

Progress Review . Approved

This is one of the simplest examples | can define however it should begin to explain the lifecycle
concept. In addition to the steps the drawing progresses, spend time thinking about some
additional items as well:

¢ What groups should be able to see the file at each step in the process?

¢ Who should be able to move the file from one lifecycle to another?

e Does one progress through the lifecycles sequentially or are the choices? Can some
lifecycles be skipped? Can a file move backwards in the process?

These are all things that need to be considered prior to launching the software and beginning to
click buttons. The best tip | can impart is to diagram this out. | tend to start on a whiteboard
with dry erase markers and then move the finished product into Visio.




Cracking the Vault: Implementing Autodesk® Vault Professional into Civil/Survey Firms

A few examples of my finished products look like this:

|

|

1" . | Mon-Releazed

v Archive
l'_
P‘rellm.lnan,r — - . Obsolete
Dresign
r
Rel d -
> to - 1T

¥ ease
T | Drafting :
|1 U] |
Il o |
|l - = ] |
! |
! |
' |
o 1

> - & Issued for » . - . - i
Conceptual i Preliminary i LTy R Final Revisions =T
Design - Revisions Review
— — — — — | Review e — | i

There really isn’t a right or wrong answer on this. It's more about what works for the individual
to organize their thoughts.



Cracking the Vault: Implementing Autodesk® Vault Professional into Civil/Survey Firms

Inside of Vault administration options, the lifecycle definitions appear slightly different:

Filter: <Al Lifecycle Definitions> = | & Mew... [ Copy... 2] Edit.. | 3£ Delete | [T Assign..

Mame Description

<MNone> Mull ifecycle definition for opt-out scenario

AEC - Civil Lifecycles These are typical lifecycle states for companies that are infrastructure oriented.

AEC - Electrical Lifecycles These are typical lifecycle states for companies that are infrastructure oriented.

AEC - Navisworks Lifecycles These are typical lifecycle states for companies that are infrastructure orniented.

AEC - Survey Lifecycle

s N

Basic Release Process Basic manufacturing lifecycle process for release control

Flexible Release Process Flexible manufacturing lifecycle process for release control

Long Lead Time Release Process A process for releasing long lead time manufacturing projects

Lifecycle Details

Lifecycle States: General | Transitions I Security I Control I Comments

=] Add... =] Remove () Set Default State Mame:

¥ MName Description wip
¥ | WiP Work in Progress

Submitted for Review State Description:

Approved

Work in Progress

This is the interface to create or edit lifecycles. Once the overall definition is created from
utilizing the New command at the top of the dialog box. During the creation or by selecting Edit,
the individual lifecycle states can be added:
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Definition Mame: Description:

Category:

|Sur|.re'_|,r - Model Drawings | v|

Lifecycle Details

Lifecycle States: General | Transitions I Security | Control | Comments
Li‘jﬁ\dd... =] Remove (¥) Set Default State Mame:
v MName Description Wip
' | WiP Work in Progress
Submitted for Review State Description:
Approved Work in Progress

The right side of the dialog box is where all of the magic happens. Transitions control the
sequence and flow through the lifecycle. This is where we can allow or deny the move from one
state to another as well as who is allowed to move the file. For example, an intern may do a be
able to move a file from WiP to For Review however only a manager can move it from For
Review to Approved.

Definition Mame: Description:

AlU-Survey

Category:

Survey - Model Drawings | v|

Lifecycle Details

Lifecycle States: General | Transitions |5ecuri.ty I Control | Comments
=} Add... =] Remove (&) Set Default =] Edit...
v  Mame Description
- - State State
W WiP Work in Progress : . :
- - Wip =" | Submitted for Review
Submitted for Review -
A 4 WiP =" | Approved
PRIEYE wiP 4| Submitted for Review
WiP | Approved
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The Security tab is where we can assign the permissions to the file at the given lifecycle state.
For example, surveyors may not want anyone outside of the survey group to have access to a
file while it is still WiP; however, once it is approved, the engineering group is allowed read-only
access to the file.

Definition Name:

Al-Survey

Category:

Description:

Survey - Model Drawings

|v|

Lifecycle Details

Lifecycle States:

l‘_a‘ﬂ'ﬁ\.dd... =| Remove () et Default

| General | Transiticrns| Security | Contrel | Comments

I‘_e‘ﬂ'hdd... I‘_éj Remowve

v
W

MName

WiP

Description

Work in Progress

Mame

Submitted for Review

28
2

Approved

Elizabeth

Permissicn
Read
Modify
Delete

[[] Mo state-based security

0k || Cancel || Apply

Finally, the Control tab is where we can define if a state is “released” or how any versions of
files in that given state are retained during a purge command.
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Revision Schemes

Revisions are a significant milestone or a set of changes to a file and its related files. As
drawings progress through the design cycle, certain milestones are achieved that are typically
stored. The most common example of revision use inside of Vault Professional is tracking
30/60/90/100% approvals.

Revision scheme definition is very similar to lifecycles with a similar interface:

Filter: < All Revision Schemes> - @New FDCopy... gEdit... 5 Delete | 5 Import... | [ Assign..,

Scherme Mame Description

Standard Alphabetic Format Only characters are permitted within the primary format

5 Sequential numbering starting from 1
his is a typical revision process for Infrastrcture
Default ASME ¥14.35M Format Only ASME ¥14.35M characters are permitted within the primary format

<Mones= Mull revision scheme for opt-out scenario

Scheme Details

Scheme Values: Preview | Scheme Format | Comments

Type Valus Revision primary sequence values:

Conceptual

30% Approval

p Delimiter .
Prirnary Scheme Format Infrastructure 60% Approval

Secondary Scheme Format Alphabetic 90% Approval
100% Approval
Archived

Tertiary Scheme Format MNumeric

Example Revision Formats
Delimiter Character:

Primary: Conceptual

Secondary: Conceptual A
Tertiary: Conceptual. Al

Vault Professional allows for primary, secondary, and tertiary revisions. Each revision format is
highly customizable and supports numeric, alphabetic, or completely user defined schemes.

10
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Categories

Categories are containers that associate a lifecycle, revision, and user defined properties
together. It is important to note that a given vault can contain several different lifecycles and
revision schemes depending on the type of files it contains. For example, survey drawings may
have their own lifecycle (approval process) while the civil drawings go through an entirely
different lifecycle with different approvals. There may be some file types (like office documents),
that don’t go through any approval processes. Categories are a way we can start to delineate
the different types of files that will go into Vault and associate any applicable lifecycles and
revision schemes.

| | Category Name Description

B Electrical - Model Drawings Electrical data created for design purposes
[ Electrical - Sheet Drawings Electrical Submittals

) Office General Documents

[ Standard Standardized design data

@ Survey - Model Drawings Survey drawings for topos

B Title Sheet Architectural Submittals

@ Visualization Files Mainly Mavisworks

Behaviors

Lifecycles | Re'.ri.si.u-nsl Pmpe:tifs|

_ﬁ Edit... Eili Assign... |

Mame Description

w' | AU-Survey

11
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Rules

Assignment rules pull everything together and automatically assign categories, which in turn
assign lifecycles (including permissions) and revision schemes, to files as they are checked into
the vault. Rules can be based on a multitude of criteria like who checked the file in, subject, or
keywords; however, they are most typically assigned by criteria in the file name.

File Rules

Rule [ | Category Assignment
Electrical Sheet File Electrical - Sheet Drawings

Civil Model Civil - Model Drawings

Electrical Data Electrical - Model Drawings

Yizualization Files

nwd Visualization Files

Yizualization Files

Survey - Model Drawings

Rule Condition Builder

Property: Condition:

Replace Remove

Rule Criteria:

File Mame starts with V-
File Mame ends with .dwg

Apply rules on object creation

12
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Interacting with Vault

To interact with Vault, the Vault Professional client needs to be installed on the computer.
Depending on the installation parameters, Vault will integrate itself automatically with various
programs installed on the system.

Autodesk Products

Most all of the main Autodesk design products can now interface with Vault. The primary way in
which they do so is by adding a Vault ribbon tab to the design application:

e MR R 15 Drafting & Annotation  ~Jl T Autodesk AutoCAD 2014 - NOT FOR RESALE

Home Insert Annotate Layout Parametric  View Manage Output  Plug-ins  Autodesk 360  Raster Tools

l [@. 7 What's New

Autodesk | Logln Open [?] Help

Vault
Access = File Status Help

Autodesk Civil 3D

There is added integration with Civil 3D. In addition to the ribbon tab, the Vault client also
integrates into the Prospector tab of Toolspace by adding a Projects node.

@ o B 3 2]

Master Wiew v]

Prospector

=-[ Open Drawings
D Drawingl1
s
B 2012
- @18 20120001
- @18 20120002
B 2013
w18 20130001
w18 20130002
-1 20130003
[ [ouar] Drawing Templates

Settings

Survey

13
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This allows for direct interaction with drawings inside of vault as well as the ability to directly
reference design data from one drawing of the project into another. The Vault environment
replaces data shortcuts inside of Civil 3D although Autodesk has done a lot of work to make the
basic processes and the user interface look similar.

The project creation dialog box looks almost identical to the one displayed for data shortcuts
with an additional option for the folder path.

i = = = = )

Description:

[ Use project template

Project templates folder:
C:\Civil 3D Project Templates),

Project template:

Created by: Date created:
jhedrick 11/14/2013 4:27PM

[ 0K ][ Cancel ][ Help ]

The next step is to get drawings and data into the project. It is important to note that inside of
Vault as well as most other document management systems, works like “open” and “close” get
replaced with terms like “check out” and “check in”.

Once signed into Vault, you will notice a few extra icons that didn’t exist otherwise. To get a
drawing inside of Vault, simply check it in:

14
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[=1Topll2D Wi

Master View

=Y Open Drawings

B o o
E"#‘ Point{
[@‘] Point ‘ Check in... ,
@ Point Export LandXML...
@ Surfag S
.."::3. Alignt Refresh
@ Sites
@ Catchments
ﬂnﬂ Pipe Netwarks

That will launch a series of dialog boxes very similar to the “create shortcuts” command..

First step is to select a project and then a location for the file:

Select a project. Select a drawing location.
Select a project to add the drawing to. Optionally select a location for the drawing. You can dick an existing folder or
use the button on the right to create a new one.

Select a location folder:
= 2012
S 2013 =& 2013
.19 20130001 - 18 20130001
.09 20130002 -8 20130002
el ] =10 20130003
g oevings |

Next> | [ Cancel | | <Back [ mext> | [ cencel | [ Hep |

=

15
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Next is to select whether or not to keep the file checked out or open for editing as well as adding
some comments about this version. Comments are handy as they can become searchable
fields down the line:

Drawing file dependencies.
Confirm fle dependendies and DWF creation. Selected files will be added to
the project. Deselect 3 file to keep it out of the project.

[ keep files checked out DWF publishing options:

Send to Job Server

Project Files

= & [7] 20130002
[ [#] V-TOPO.dwg

Enter version comments:

Initial Topo

< Back ][ Next > ][ Cancel ] [

Finally, just as with data shortcuts, we select the bits of data to make avaialble (referenceable)
to the rest of the project:

Share data.
Selected objects will be accessible to other users within the project.

Object Status Description
=3 @ Surfaces
< Back ][ Finish ][ Cancel ] [ Help

16
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Once this process is complete, the drawing and any shared data will show up in prospector and
be avaialble to the rest of the project members (assuming they have the appropriate
permissions to use it).

4 = B
Master View

518 20130001
518 20130002
ey
EID Drawings
[0 V-TOPO.dwg
[0 C-ROAD-ALGN.dwg
48 ) Points
-2 Alignments
--j Centerline Alignments
EI@ Offset Alignments
H_::'} ) Alignment - (1)-Left-12.000
@ ] Alignment - (1)-Right-12.000
ﬁl Curk Return Alignments
:,:;E} Rail Alignments

=773 Miscellaneous Alignments

EI@ Surfaces
@ O XGND

Elﬂ"ﬂ Pipe Metworks
~FHO sam
~Fio st
LT O sTM2

% (] Survey Database
[] View Frame Groups
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Microsoft Office

The Vault client also integrates directly into Microsoft Office. Word, Excel, Powerpoint, and
Outlook receive Autodesk Vault ribbon tabs.

Send / Receive Folder View Autodesk Vault Adobe PDF

Mailings Review View Acrobat Autodesk Vault

Formulas Data Review Autodesk Vault Acrobat Team

Home Insert Design Transitions Animations S oW e e Acrobat

@ =P |57 Undo Check Out
'~
L .2} © i=| Options

Autodesk  Log Log Open Refresh  Check Check

Autodesk Vault

vault  In out Fromvaut In  out [d Help
Access Status
™ R sl Bookl - Microsoft Excel
File Home Insert Page Layout Formulas Data Review View Autodesk Vault
v EE e o .
Autodesk Log  Log  Open (BT e I
Vault n Out
Access .
s - Lookin: R §
A B D O Name Revision Checked In Comment
1
2 0 dar
Gl
2 £7 [ 2013
5
6
7 3 (O 2014
8
9
10
11
12
13
14
= FileName:  |2012
16
17 Files of Type: [AII Excel Files(™xls, "xlsx, “adsm, "xlsh, *.dt, *xlte, “xtm, *.csv)
138 Revision: |
19
20
21
22

This allows direct Vault interaction from within the Office suite of products. Review letters,
spreadsheet calculations, and even email correspondence (including attachments) can be
placed inside of Vault with the rest of the project data.

18
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MicroStation

Available to subscription customers, Autodesk released a plug-in to Vault that will allow direct
vault interaction from within Bentley MicroStation V8i.

A bincton 20 -vs BT Ricriion v T

File Edit Element 3Settings Tools Utilities Workspace Window Help | Vault

& - | [Defaut JEe -0~ S0 - 8o
Tasks X

|; Tasks - ‘
oo 8 @ 9 [A P
B IPTRETEW N - CR (S G
‘! Drawing nERA
(] a + A<
82
| [=F=$>JO)

LD PO
T By 0F w09 Bx
A 'rA Al-: A:!C A;‘;C A}’\ A?;{ IA#’
AL AL AL
A AL TaZ
vl ¥ oo a0 e
R e NE-
e AL T2

F i 2 =2 A

[2 Drawing Composition sl

All Other Products

Vault Professional will accept any valid Windows file. This simply means that any file can be
placed inside of the Vault. If there isn’t an in-application plug-in similar to what'’s available in
Civil 3D or Microsoft Office, those files can be added by simply dragging and dropping them

B View 2, Default

= Viewl, Default
E-@dw-|AR K%

Bz ‘2-8-B-2-2-k-F-048

Log In...

Log Out

Open from Vault...
Attach from Vault...

Document Information...
Refresh...

CheckIn...
Check Out
Undo Check Out

Change State...
Revice...
Manage Ownership...

Options...
About...

M vault

inside of the main vault client application.
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Collaborating with External Partners

Vault Professional does an excellent job for managing data across the offices of an
organization, but what happens when a sub-consultant is introduced into the design chain?
One way to solve this problem is to open up a port in the company firewall but this introduces a
network security thread and IT staff typically won't allow it. Another possible solution is to give
the consultant VPN access to the company network. Since Vault Professional comes with
access to Autodesk Buzzsaw, the easiest solution is to place the data required to collaborate on
this externally hosted site.

Autodesk distributes a free application that will allow Vault to sync data with Buzzsaw. Once
installed, it integrates into the Vault Collaboration client:

eck ... & &l 0 ee =

["] Share to Buzzsaw [& | Update from Buzzsaw = Add from Buzzsaw {2 Sync Now || Defdult View

= Zulsuuul

=] @ AEC - Infrastructure - jhedrick

Change Order List O [ Name State
Ttem Master [= Folder

& Ef Project Explorer (5) [ Civil 30 Data
o B 2012

18 20120001

18 20120002
= 7 2013

1] 20130001

15 20130002

1E 20130003

Once some very simple user credential and folder mapping information has been setup, users
simply have to select the files they want to send to Buzzsaw and press the Share to Buzzsaw
button. Vault will replicate the same folder structure in Buzzsaw that is inside of Vault. Once
the consultant does their work and places updated files on the Buzzsaw site, those files can be
added from Buzzsaw to the Vault. Advanced implementations will build the Share to Buzzsaw
command into a project lifecycle transition to automate this process. An example would be
what once a file has been marked “Approved”, it is automatically sent to Buzzsaw for external
consumption.
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File Edit View Tools Help
P4 o= A | adv D &
Project I. imaginit_projects j J

=it A | & 15D Buzzzaw Yault Spnc Project Information Folders

=8 imaginit_projects | | Name Author
e BSD Projects 32012 jhedrick
o o . Ft Projects 2013 jhedrick
Site Administration E--g 1D Bu;jaw Vault Sync gg{)m jhedrick
.oy EG
3 2012
Project =-23 2013
Administration : f_‘| 20130001
¢ L[] 20130002
% {3 20130003
Projects l:l 2014
- 15D Data Share
= - 15D Projects
Recent - SDS Projects

Conclusion

As projects become larger and more complicated, the promise of BIM will continue to require all
firms in the design chain to communicate and share data. Vault Professional is an excellent tool
to help achieve this level of collaboration.
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