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As part of the implementation of Siemens Teamcenter in the curriculum at
Lapland UAS, instructions for students were written. The instructions include how
to use the Teamcenter Integration for Autodesk Inventor and SolidWorks and how

to work with Siemens Teamcenter Active Workspace.

First, the most important basics of PLM, digital manufacturing, MES, and CAD
are described. Scientific reports, books and internet sources found during the
literature research served as a basis. The practical part deals with the
implementation of the individual Teamcenter integrations at Lapland UAS and the

instructions themselves.

The computers in the CAD computer room at Lapland UAS are equipped with the
necessary Siemens Teamcenter integrations for Autodesk Inventor and
SolidWorks to enable students to work flawlessly with these programs. There are
currently no integrations for the Festo MES4 software, but there is a Python script
that allows importing images from Teamcenter. The Siemens Teamcenter Active
Workspace can be accessed from any computer at Lapland UAS, giving students
the opportunity to work with it outside of class. The instructions written during this
work are designed so that students who have never worked with the integrations

or Active Workspace before can understand and apply the basic functions.

Key words Siemens Teamcenter, Inventor, SolidWorks, PLM, MES
Other information The thesis includes written instructions.
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Enterprise Resource Planning

Industrial Internet of Things

Internet of Things
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Supervisory Control and Data Acquisition
Service Oriented Architecture
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1 INTRODUCTION

Manufacturing execution systems (MES) and product lifecycle management
(PLM) software are crucial components in Industry 4.0, which is a promising
employer for Mechanical Engineering graduates. With the automatization line and
the Festo MES4 software in the Smart Lab the Lapland UAS has the perfect
conditions for the students to understand MES systems. To provide students with
insight and knowledge about PLM, Siemens Teamcenter is now also integrated
into the Lapland UAS curriculum. Siemens Teamcenter is a product lifecycle
management software and accompanies a product from planning to production.
The software functions as a connecting element between different programmes,

but also between different employees, students, and lecturers.

To use the software in a general and interdisciplinary way, clear instructions on
how to import CAD drawings to Siemens Teamcenter and use the Information in

the Teamcenter are needed.

1.1 Scope and objective

The purpose of this thesis is to create instructions on how to store CAD-drawings
and other information from CAD-environment in Siemens Teamcenter.
Furthermore, it will also be explained how to use and manage this data in the
Teamcenter. As a result, a full set of instructions for these purposes will be

provided.

This work will only contain the instructions for the different software. There will be

no work on the Festo smart factory itself.

1.2 Motivation

The integration of Siemens Teamcenter into the Lapland UAS curriculum marks
an important step forward in teaching how to streamline and optimize engineering
workflows. However, as with any new technology, there is a learning curve that

can pose a challenge for both instructors and students.

To address this challenge, this thesis aims to provide a comprehensive set of

instructions and guidelines for using Teamcenter in conjunction with popular



design software, such as Inventor and SolidWorks. By focusing on the most
important functions of Siemens Teamcenter Active Workspace, the thesis seeks

to equip instructors with good first instructions to provide for students.



2 PRODUCT LIFECYCLE MANAGEMENT

Product Lifecycle Management (PLM) has the purpose to manage a products
lifecycle in the most efficient way. (John Stark 2022). Initially, PLM solutions were
cad-centric and focused mainly on file and document management. To meet the
challenges of globalisation and outsourcing, the programmes expanded
regularly. Today's PLM software is strongly oriented towards the Software-as-a-
Service (SaaS) model, allowing management without a full IT department.
(ORACLE Deutschland 2023)

With bi-directional access to all information stored in the cloud from anywhere at
any time, the former barriers of data silos can be removed, the complexity of data
collection across supply networks can be addressed, and formerly separate
business processes can be connected. All of this results in shorter time to market,
and reduced costs. (ORACLE

better product quality, faster innovation,

Deutschland 2023.)

A product development has five phases, which are not standardised in the

industry, but are always very similar in principle. The following is SAP's approach.
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Figure 1. Product Lifecycle Management (SAP 2023)




1. Concept and design: This is the ideation phase, where the requirements
for a product are defined based on the analysis of several factors such as

market gaps, customer needs or competitors.

2. Development: Together with the necessary tool designs, the detailed
design of the product is created. In this phase, the product is validated and
analysed, prototypes are developed and tested in practice. This provides
the necessary feedback on how the product is being used and what

improvements are needed.

3. Production and launch: To further develop the product and create a
market-ready version, feedback from the pilot project will be used. The
production of the new product is scaled up, followed by the market launch,

and distribution of the product.

4. Service and support: Service and support are offered after the introduction
of the new product.

5. Retirement: The withdrawal of the product from the market or the possible
reintroduction or adoption in a new concept at the end of its life cycle must
be regulated. (SAP 2023.)

2.1 Digital twin

A digital twin is a digital representation of a physical asset that reflects the
behaviour of the object and can be modelled as it is formed, designed,
manipulated, and maintained. The virtual copy of the object is created for each
step of the product lifecycle. All changes made to the object can be made in real
time using PLM software and tracked by all involved. (ORACLE Deutschland
2023.)

2.2 Siemens Teamcenter

Siemens Teamcenter is a versatile and contemporary PLM software suite that
has three deployment options (on-premise, cloud, SaaS) for a fast time-to-value
and lower cost of ownership. (Siemens Digital Industries Software 2023a). As all

parties involved in a project can access the entire documentation and CAD
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models at any time and from anywhere and thus always have access to the
current design, quality is improved, and downstream errors are eliminated.
Furthermore, the project can be tracked by stakeholders without the need for
multiple applications and databases through a simplified user interface. All
information is stored in a central repository, which reduces the IT burden and
eliminates the need to search for documents. (Siemens Digital Industries
Software 2023b.)

Teamcenter can be based on the two-tier or the four-tier architecture model. As
shown in Figure 2 the four-tier architecture model has a client tier, a web-tier, an
enterprise-tier, and a resource tier. The two-tier architecture only uses the client-
tier and the resource-tier and has therefore less features than the four-tier

architecture model. (Siemens 2021.)

Client Tier
Rich Client Rich Client Rich Client
Web Tier
Web App Server

Enterprise Tier

TcServer
Manager

Resource Tier

Database Server Volume Server Volume Server

Figure 2. Four-tier architecture (PLM Coach 2022)
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Client-tier:

The client-tier is responsible for the front-end components or user interface (Ul)
for the end-user to interact with. It provides the graphical user interface to allow
users to perform various tasks such as viewing, creating, modifying, and
managing product data and related information within the Teamcenter system.
The Client Tier can be accessed through different types of clients, such as
desktop applications, web browsers, or mobile devices, depending on the

deployment and configuration of Teamcenter in an organization. (Siemens 2021.)
Web-tier:

The Teamcenter web-tier serves as a web application that enables
communication between the client tier and enterprise tier, facilitating user access
and interaction with Teamcenter through web browsers. It is responsible for
providing the user interface and functionalities for accessing and managing
product data and related information through web browsers. The web-tier
includes features such as web-based search and navigation, data visualization,
data input and modification, workflow management, and collaboration tools.
(Siemens 2021.)

Enterprise-tier:

The enterprise-tier provides the core functionalities such as data management,
security, and integration with other enterprise systems. Additionally it is
responsible for collaboration between users and manages user access and

permissions. (Siemens 2021.)
Resource-tier:

The resource-tier includes the database, volumes and file servers and is
responsible for that the system has the necessary computing resources, storage,

and network capabilities. (Siemens 2021.)
Active workspace

The Active Workspace is a web-based user interface provided by Siemens

Teamcenter. It is designed to provide users with a modern and intuitive interface
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for accessing and managing product data and related processes. The Active
Workspace allows users to collaborate, view, and interact with product
information, documents, and workflows through a web browser, making it
accessible from different devices and locations. It provides features such as
search, visualization, document management, workflow management, and
reporting, among others, to help users efficiently navigate and manage product
information within the Teamcenter PLM environment. (Siemens Product Lifecycle

Management Software, Inc. 2019.)

As shown in Figure 3 it has a clear structure and is therefore a good introduction
to PLM.

bt b

—

6@?0

(Ll

Figure 3. Teamcenter active workspace
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3 DIGITAL MANUFACTURING

Digital manufacturing uses digital technology to improve and optimise the entire
manufacturing process, from product design to marketing and distribution. To
improve productivity, fasten the time to market, reduce the cost for manufacturing,
various data analytics, software automation and other advanced technologies are
used. (Paritala, Manchikatla & Yarlagadda 2017.)

To correspond to each part of the manufacturing process, digital manufacturing

can be divided into three types:

Product life cycle: The life cycle of a product starts with the design phase,
followed by sourcing, production, and customer service management. At each
stage, the use of data analytics can help in monitoring and making necessary

changes that can have an impact on the overall life cycle. (Coursera 2022.)

Smart factory: Real-time data about machine functions is communicated to
workers through smart machines and sensors. This feedback connects the
operations teams responsible for machine monitoring to the IT teams responsible
for back-end systems. Both teams use business intelligence tools to analyse,

track, and enhance performance. (Coursera 2022.)

Value chain management: To satisfy customer demands, let inventories stay lean
and to let processes be integrated, chain management minimizes resources and

continuously assesses value at every stage of the chain. (Coursera 2022.)

As shown in Figure 4, in digital manufacturing the suppliers, logistics, and
production site are all connected with the help of a cloud-based system. This
connection helps to make the whole process faster and more efficient. (Industrie
2025 2023.)
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Figure 4. Digital Manufacturing (Karavan Advisory Enterprises 2023)

The goal is for the system to be able to control itself. To achieve this, every
element in the production chain must be connected to each other, all components
must be digitally recorded, and sufficient sensors must be installed in machines.

this is referred to as the internet of things. (Jann Raveling 2020.)
Internet of Things

The Internet of Things (loT) consists of individual physical devices that are
connected in a network and can thus exchange information and data. To make
this possible, the devices are equipped with certain software, technology, and
sensors. The range of these devices starts by ordinary household objects and

ends by sophisticated industrial tools.

In the industrial sector the technology, instrumentation and control of sensors and
devices which include cloud technologies are referred to Industrial loT (lloT).
(ORACLE 2023.)
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4 MANUFACTURING EXECUTION SYSTEM

A manufacturing execution system is a dynamic and comprehensive software
system, which documents, controls, tracks and monitors the process of
manufacturing goods. It starts with the raw product and accompanies it until the
finished product. Furthermore, MES acts as an intermediary between different
sites, vendors and plants and it can be linked in with the controllers, equipment
and enterprise applications. (SAP 2020; Siemens Digital Industries Software
2022)

MES started out as a connection between the shop floor and the Enterprise
Resource Planning (ERP). ERP contains modules for inventory control, cost
accounting, production planning and demand forecasting. It collects and
integrates the information of these modules on a daily, weekly, or monthly basis
from the shop floor and other sectors and this is too inaccurate to respond to
every transaction on the shop floor. As a solution MES was developed to connect
the shop floor with the ERP. By combining real time information on materials,
operations and processes from the controls, machines and individuals on the
shop floor with provisionally production plans from the ERP, MES creates a

detailed operating plan. (Shojaeinasab et al. 2022.)

Enterprise management Time frame Information

~ Busi lanning & logistics
Tactical decisions Business planning & ogistics y Manths SCODE

: : (ERP) s Weeks
Order status ) Days
: Planned orders :

Production management T ——

I = Manufacturing operations management Lty
Operational decisions 3 (MES) Hours

F— - : Minutes
Shop floar state — e
S-hnp floar control ,|f - == === D'-L'd"!.l.i %I.'f‘-l'.;dtli.‘ F

automation 3 o Minutes
Supervisory control and data acquisition system Pty

Information
Operatianal decisions = (DCS, PLC) | Milliseconds ey

detail

Figure 5. Manufacturing execution system (Shojaeinasab et al. 2022)

In Figure 5 you can see that the MES system is the main production management
tool that provides the bidirectional link between the shop floor control/automation
layer and the enterprise planning layer. From a bottom-top view, the MES
receives data from actuators and sensors on the status of the shop floor which

are monitored by supervisory control and data acquisition (SCADA) systems such
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as distributed control systems (DCSs), programmable logical controllers (PLCs)
and other smart devices. To meet the decision-making needs of the ERP system
at the enterprise planning layer, the granular information with a limited scope
generated by the SCADA system is abstracted to the required level. The
abstracted information such as statuses of orders is used by the ERP system to
decide on the release of upcoming planned orders. In a top to down view of the
management pyramid, data on the planned orders for the MES is provided by the
ERP system. Then the MES creates a detailed schedule for the execution in the

shop floor. (Shojaeinasab et al. 2022.)
Festo MES4

To familiarise the Lapland UAS students with MES, there is a Festo teaching
assembly system with several individual modules in the smart lab. This is

controlled with the Festo MES4 software.

Festo's MES4 software is designed for smart factories and utilizes an ACCESS
database. This system was specifically created for use in learning factories and
meets all Industry 4.0 requirements. With transparent interfaces and open
databases, it offers a strong foundation for learning and experimentation. The
Service Oriented Architecture (SOA) of the MES4 is not rigidly structured
hierarchically, enabling production cells to retrieve information independently if
required. (Festo Didactic SE 2015.)
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5 COMPUTER AIDED DESIGN

Computer aided design (CAD) helps the user to realise complex models in the
field of metalworking, woodworking and 3D printing. It can handle a lot of
calculations and helps to visualise single parts or whole assemblies. Another
advantage of CAD programs is, that a design can be changed at any time
afterwards without having to redraw the whole part or assembly. (Shivegowda,
Boonyasopon, Rangappa & Siengchin 2022.)

CAD software focus on the representation of geometric models with all the
necessary background information, such as the structural organisation processes
and geometry modelling operations. To be able to present complex surfaces,
solids and curves in the virtual environment, different technologies like geometry
definition, interpolation, transformations, and approximation are needed.
Furthermore, CAD provides the necessary base to perform model preparation
and engineering tasks, like meshing operations. Design rules provide specific
strategies and methods to be followed in the design process depending on the
type of product and the desired characteristics of the model. CAD also provides
the maintenance and preparation of geometrical data for simulation processes
and subsequent calculation. For the generation of derivation of geometrically
simplified simulation modes or approximated geometry models by triangulation
CAD serves as a base. (Hirz, Dietrich, Gfrerrer & Lang 2013.)

5.1 Autodesk Inventor

Autodesk Inventor is a CAD software and part of the Autodesk solution for Digital
Prototyping. It provides engineering and design solutions for 3D mechanical
simulation, documentation, visualization, and design. 2D and 3D data can be
integrated in one design environment to simulate a product and its form, function
and fit before it is built. (Autodesk 2023; IMAGINIT 2023.)

With its freeform, direct, and parametric modelling tools, Inventor allows users to
design products in a variety of ways that suit their preferences and workflows.
The software's digital prototyping capabilities help to reduce development costs,
shorten time-to-market, and ensure that high-quality products are created. By

simulating and testing products digitally, users can identify and resolve potential
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issues early in the design process, minimizing the need for physical prototypes

and reducing the overall cost of product development. (Farnell 2016.)

k\«: ’ Part ,// & Assembly

N )
I Ii Drawing j\&ifq Presentation

AR

Figure 7. Autodesk Inventor

5.2 SolidWorks

SolidWorks is a professional 2D and 3D computer-aided design software
package that allows engineers, designers, and architects to create and modify
designs of various mechanical components, assemblies, and systems. It utilizes
a solid modelling approach that involves the creation of three-dimensional models
by combining basic geometrical shapes such as cubes, cylinders, spheres, and
cones, among others. These basic shapes can be further modified, stretched,
and transformed to create more complex models that accurately represent real-
world objects. (Formlabs 2023.)

The software provides a user-friendly interface with a variety of powerful tools for
creating and manipulating designs. These tools include sketching, surfacing,
sheet metal design, weldments, simulation, and animation. SolidWorks also
offers a range of features for collaboration and data management, including the

ability to create and manage bills of materials, track design changes, and share
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designs with team members and clients. (Formlabs 2023; Kai Inge Midtgard
Rokstad 2022.)
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6 SIEMENS TEAMCENTER IMPLEMENTATION AT THE LAPLAND UAS

To be able to use Siemens Teamcenter in SolidWorks and Inventor, there are
software integrations for the respective programmes which must be installed on
each computer with the CAD programmes. These are currently installed on the
computers in the machine and electrical CAD room (1136) and on the Computer
in the SmartLab (1171).

There is no such integration for the Festo MES4 software yet, but a python script
to import pictures from Teamcenter to MES4 was written as a part of a bachelor

thesis. The script was written with the local version of Siemens Teamcenter.

Teamcenter can be accessed via the Active Workspace. This is supported in all
browsers and can be accessed from all computers on campus. Teamcenter is
cloud-based and can therefore also be accessed from external computers with
the right VPN connection. However, this VPN connection is only accessible to

teaching staff.

6.1 Teamcenter Integration for Autodesk Inventor (TCAI)

6.1.1 User interface

With the Teamcenter Integration for Inventor, it is possible to access the
Teamcenter in Inventor. This allows the user to access data in Teamcenter and

save drawings, assemblies, and parts directly in Teamcenter.

In Figure 9 the user interface is shown. Number 1 is the new Teamcenter menu,
which is added to the Inventor ribbon, number 2 is the TCAI - Home Browser and

number 3 marks the TCAI - File Status Browser.
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Figure 9. Teamcenter Integration in Inventor

6.1.2 Active Workspace

With the integration of Active Workspace, parts can also be added directly to a
workflow, or the Active Workspace browser can be opened. To use the Active
Workspace integration with TCAI proper configurations are required, which were
not yet installed at the Lapland UAS. But this is only an extension and not

necessary to use Teamcenter in inventor.

6.1.3 File management

The data stored in Teamcenter can be accessed from the TCAI Home Browser,
as shown in Figure 10. From there, all parts, assemblies, and drawings saved in
the Inventor file format can be opened. In the data master tree, all versions of a
part are displayed, and each can be opened and edited. In addition, this interface
offers a preview of the selected part or assembly, allowing for quick and easy
access to visual information of the component. To save the assembly or part
being worked on in Teamcenter, the Save/Create button in the Teamcenter menu

located in the ribbon bar can be used. This feature enables users to store their
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work in Teamcenter regardless of whether the part was initiated before or after

logging into Teamcenter.
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Figure 10. TCAI-Home

6.2 Teamcenter Integration for SolidWorks

6.2.1 User interface

With the Teamcenter Integration for SolidWorks, users can seamlessly access
Teamcenter directly from within the SolidWorks environment. Figure 11 shows
the Teamcenter user interfaces in SolidWorks. Number 1 is the Teamcenter
Ribbon Bar, which is only displayed when a model is open, and number 2 shows

the Teamcenter task pane.
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Figure 11. Teamcenter integration for SolidWorks

6.2.2 Active workspace

Once the Active Workspace integration is installed a third tab in the Teamcenter
task pane will show and the user can work directly on an Active Workspace
interface. However, to fully utilize the Active Workspace integration with TCAI,
proper configurations must be installed, which are not yet available at Lapland
UAS. It is important to note that the Active Workspace integration is an optional

extension and is not required for using Teamcenter with SolidWorks.

6.2.3 File management

To open a part or assembly from Teamcenter in SolidWorks, the Open button in
either the Teamcenter ribbon bar or the Teamcenter Task pane can be used. This
will cause an additional window to appear, as shown in Figure 12, where the
desired part or assembly can be selected for opening. Unlike in Inventor, where
the entire Teamcenter data is always displayed in the Teamcenter task pane,

only the files of the current workspace are displayed in the sidebar in SolidWorks.



25

&
Search Summary
ter the It B v |adwenced search...| | **

Object Revision Document | Checked Out? | Release Status
- |i Search Results |
=] Inventor
4 cubel.1-Partl
Py cube1.1/A; 1-Part1 |a
-] Mailbox
(] Newstuff
=)-(_] SolidWorks

Smileyl-smileyl

-] active workspace

Item ID |Smiley1
Model Name Smileyl
Item Type Item
Revision ]
Item Name smileyl
Dataset Type |SolidWorks part
Document [SolidwWorks model Smiley1
Checked Out?
Release Status
Configure
Filters () Required
Revision Configuration |Latest Working v < >
Workspace Options
New | Workspace  Default Workspace v Open Mode: Default

Open Open Preview Cancel

Figure 12. Teamcenter open in SolidWorks

When saving a part or assembly in Teamcenter, two scenarios may occur:

1. If the user was already logged in to Teamcenter and in the appropriate
workspace when working on the part, the part can simply be saved by

clicking the Save button in the Teamcenter ribbon bar.

2. If the user started working on the part before logging in to Teamcenter,
the data must be imported to the current workspace before it can be
saved in Teamcenter. Once this step is completed, the saving process is

the same as in the first scenario.

6.2.4 Frequent Error

When the user creates a new model, the Teamcenter Alert in Figure 13 may show
up. It says the creation failed because an input was not recognized as a valid
DateTime. This error is caused by the Teamcenter when it cannot read the Time
format of the computer. This is a common error and therefore there are several

solutions in the Teamcenter Support Center.
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Teamcenter Alert X

Q Creation of new model and Item ID failed String was not recognized as a valid DateTime.

Details...

Figure 13. Teamcenter Alert invalid DateTime

Solution 1: Change time format of the computer to Spanish (Mexican)

The first solution suggested to change the time format of the computer to Spanish
(Mexican). The time format can be changed in the Computer Settings in the menu
Time and Language -> Date, time & regional formatting. There, the Current
format can be chosen out of a drop-down list. After changing the format

SolidWorks needs to be closed and opened again.

This not only changes the time format, and language in the date of the computer,
but also the language in SolidWorks to Spanish. As shown in Figure 14 this did
not solve the problem, however the Alert was more specific by stating, that

Teamcenter cannot recognise the word starting at index 20.

Teamcen! ter Alert X

8 Save Modified to Teamcenter may have been unsuccessful. The string was not recognized as a valid DateTime. There is an unknown word starting at index 20.

" | Details...

Figure 14. Teamcenter Alert invalid DateTime, time format Spanish (Mexican)

Solution 2: Disable all Add-Ins

After changing the Time format back to English (Finland) another solutions
suggestion was tried. The idea was to disable all Add-Ins from SolidWorks itself.
To disable the Add-Ins the user clicks on the Options button, as marked in Figure

15 and selects Add-Ins from the drop-down menu.
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Figure 15. SolidWorks Options drop-down menu

In the Add-Ins menu, as shown in Figure 16, all Add-Ins are being disabled by
removing the ticks in the boxes on the left side. Afterwards SolidWorks is being
closed and started again. This solution also did not work and the original error

(Figure 13) was shown again.
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Figure 16. SolidWorks Add-Ins
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Solution 3: Change time format to German or Russian

This solution was suggested for a different error, but it was tried as it closely
resembled the first proposed solution. The idea was to change the time format to
German or Russian. Due to the language skills in German, it was tried with the
German date format, and it worked. This was not a good solution for the finish
students since the SolidWorks interface was now also in German. So afterwards

the time format was changed to Finnish (Finland) and it also worked with that.

In conclusion, to solve the problem, the time format must be changed in one of
the formats mentioned above, then a component must be saved in SolidWorks
Teamcenter, and afterwards the time format can be changed again to the desired
format. This is not an optimal solution, Teamcenter itself says, but until now there

is no other solution for this problem.

6.3 Festo MES4

A python script is used to export pictures from Teamcenter to the MES4 software.
In the program, the Teamcenter directory is accessed, and a csv file stored in it
is read out. In this csv file, short descriptions, and the names of the images to be
imported are stored. The images are stored in the same directory as the csv file
and can thus be found and imported into the MES4 directory. The images can
then be accessed in the MES4 software. The exact python script can be found in
the bachelor thesis from Henri Valta. (Valta 2022.)

The program was tested, and basically worked, except for the correct storage
location, because for the python script a local version of Siemens Teamcenter
was used. For this work the browser version of Siemens Teamcenter is used and

therefore the program cannot be used.
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6.4 Active Workspace

In the Active Workspace the user can either search for files with the search
function or directly find them in the Folders. There, all Folders the user has access
to are listed. When opening a folder first the contents will be listed on the right

side, shown in Figure 17.

Home (6 Objects) > nventor O  SIEMENS

Overview  Audit Logs

~ PROPERTIES

Own:
Group ID:

o

~ CONTENTS

Checked-Out & Ouner & GowpiD ¢ Date Modified Relesse Status & ®

,,,,,,

Figure 17. Active Workspace Folder overview

Now each part can be copied, downloaded, or opened directly in Inventor, or
SolidWorks with the right integration. This integration needs to be installed
separately for Inventor and SolidWorks and is not yet integrated in the Lapland
UAS.

The parts can also be opened in the Active Workspace to get more detailed
information. In Figure 18 the Overview section of a part is shown with some basic

information on the part and a preview.
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Overview ~ Changes Where Used  Attachments  History  Participants  Audit Logs

~ PROPERTIES ~ GLOBAL ALTERNATES ~ PREVIEW

Object = e & & \ :
\ e

» PROJECTS

» LICENSES

Figure 18. Active Workspace Part overview

The user can also see if and in which assembly a part is used, as shown in Figure

19 in the Where Used section. In the Attachment section, the part itself is
deposited.

Overview ~Changes Where Used  Attachments  History  Participants  Audit Logs

~ USED IN STRUCTURES

Configured by Global Revision Rule : Latest Working

;;;;;; v Release St o &
8 p
m
~ CONTEXTS s
S
Object Type & Release Status Date Relessed Ouner & &
~ REFERENCES
S
Obje Typ Relesse Status Dote Released ¢ Owner & &
m2 Sol

Figure 19. Active Workspace Part Where Used

If there were several versions or revisions made from a part these can be seen
in the History section shown in Figure 20, where the user can also download the
older version of a part or an assembly.
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Figure 20. Active Workspace Part History
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7 RESULTS

7.1 Teamcenter integration for Autodesk Inventor instructions

The instructions are a step-by-step guide for students, who have not used the
Teamcenter integration for Autodesk Inventor before. The instructions start by
explaining how to log into Teamcenter, followed by the file management and
closing with how to save files to Teamcenter. Following the detailed structure is

listed:

1. Login

2. File Management
2.1.0pen Files
2.2.Place parts in assembly

3. Save Files
3.1.Save/Create
3.2.Save As New Revision
3.3.Save As New Revision

Since file management and opening files requires a different approach than
saving data, the instructions have been further divided into these two main
headings next to the log in section. The integration is already very well adapted
to the Inventor environment and can therefore be used easily with a basic
knowledge of Autodesk Inventor. The complete instructions can be found in

Appendix 0.
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7.2 Teamcenter integration for SolidWorks

The guide is written in such a way that students who have not worked with the
Teamcenter integration for SolidWorks before are guided step by step from
logging in to saving data and are introduced to the integration. The manual is
divided into a short explanation of the log in, followed by a description of file
management and the opening of files, then the saving of files, which differs from
the approach to file management, and finally how to solve a frequently occurring
error is explained. The exact table of contents is listed below, and the complete

manual can be found in Appendix 0.

1. Login

2. File Management
2.1.0pen from Teamcenter
2.2.0pen files not saved in Teamcenter
2.3.Make/save new part
2.4.Place parts in assembly

3. Save Files

4. Frequent Error
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7.3 Siemens Teamcenter Active Workspace

The instructions serve as an introduction to the use of Siemens Teamcenter
Active Workspace and explains the most important functions for students step by
step. The instructions have been divided into three chapters: Log in, user
interface and file management. The user interface of Active Workspace has been
explained, with the use of direct screenshots to demonstrate it clearly. As Active
workspace relies on clearly described and graphically represented commands,
for the file management, also a lot of screenshots were used to give a good

overview of the topic. The hole Instruction can be found in Appendix 0.
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8 DISCUSSION

In summary, it can be said that the development of the instructions for the
Teamcenter integration for Autodesk Inventor worked very well, as there was
already prior knowledge of how to use Autodesk Inventor. For the development
of the instructions for the Teamcenter integration for SolidWorks, it was first
necessary to learn how to use SolidWorks itself to be able to work with the
extension in the programme and to prepare the instructions accordingly.
Furthermore, an error with the time format occurs regularly with this extension,

the cause and solution of which had to be worked out.

While gathering information for the MES4 extension, it was discovered that there
is still no official Teamcenter extension for this software. For the MES4 software,
during a bachelor thesis carried out at Lapland UAS in 2022, a python script was
written with which images can be imported from Teamcenter into the MES4
software. In this work, however, the student did not work with the browser
application of Siemens Teamcenter, Active Workspace, with which the future
students will work, but with the locally installed Teamcenter version. Therefore,
this solution is not applicable for future teaching and no instructions for the

process were written.

For the siemens Teamcenter active workspace development, the difficulty at first
was to find suitable supporting material for me to understand the basic principle,
because at first, | had no access to the data of the official Siemens Teamcenter
support center, and the publicly available information was all out of date. Once
this problem was solved, the programme was quickly learned, and the manual

written.

In summary, the Teamcenter integrations for Autodesk Inventor and SolidWorks
already work well, but small enhancements, as mentioned in chapters 6.1 and

6.2, should be installed for both to make the process even more user-friendly.

For Teamcenter Active Workspace, it would be beneficial for the students if it
were possible to access the browser application from outside the university to be

able to access the data stored in it at any time.
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10 APPENDICES

Appendix 1

Instructions for Siemens Teamcenter integration for
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1. Login

In Figure 21 the Inventor interface with the Teamcenter ribbon menu is shown.

To sign in to Teamcenter and get access to the data, the user clicks the Login

button in the upper left corner, as marked in Figure 21.
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o 8 W
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Figure 21. Inventor interface not signed in

By clicking on the Login Button, the Teamcenter TCCS Login window will pop up

as shown in Figure 22. The user can log in by filling in the User ID and Password,

the Group and Role field stay empty, and then click login.
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Teamcenter TCCS Login X
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Figure 22. Teamcenter TCCS Login

It can occur that the warning shown in Figure 23 appears, however this should

not affect the work and the user can click OK to continue.

One or more Inventor search folders are pointing to TCAI cache folder or any subfolder of it.
If unmanaged design data is stored in any part of the defined TCAI cache folder, then data
integrity will be at risk.

Please, change the Inventor project settings or the TCAI cache folder.

TCAI cache folder:
- C:\Users\nhagenau\Documents\Inventor

Conflicting Inventor search folder(s):
- Content Center Files = C:\Users\nhagenau\Documents\Inventor\Content Center
Files\R2021

OK Prompts >>

Figure 23. Folder conflict warning

In Figure 24 the logged in user interface is shown. Number 1 is the Teamcenter
menu, number 2 is the Home Browser and number 3 marks the File Status

Browser.
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Figure 24. Inventor Teamcenter logged in
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2. File Management

In the Teamcenter Home interface parts, assemblies, drawings, or presentations
can be opened. This can be seen in Figure 25 and is opened by clicking the Home

button marked in Figure 25.

I D-BH r >} Autodesk Inventor Professional 2021 » Search Help & Commands..  Q Signin W ®- SRl
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G x E—
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Figure 25. Inventor Teamcenter Home how to open

2.1. Open Files

In Teamcenter Home all folders on which the user has access to, are listed and
files can be shown in the preview by clicking on them once and opened by clicking

on them twice.
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Figure 26. Inventor Teamcenter Home

If there are more versions (revisions) of one part or assembly, these will be listed
in the data tree as shown in Figure 27.
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Figure 27. Part revision
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When a file is open, the user can open the File Status browser by clicking the
plus in the Model browser as marked in Figure 28 and selecting the Teamcenter
— File Status.
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& Preferences

o=

8" User Settings %, Save As New Revision (%) Check Out All »  (§if Get Latest Version All ~ [ Clear @ Hep

& Logout 3, Save As New Item 2 CacheManager @ About
Login/Lggeut Browsers Save Check-In/Out Synchronize Local Cache Options
= = [H'X Teamcenter -Home X +
Electrical Catalog Browser nhagenau (nhagenau) - dba/DBA - Latest Working
Representations (;:v*\ Home  Search

iLogic Log
iLogic

@ @ I active workspace
=3 L Inventor
@@ 2 cubel.1-Patl
@ @ ) 000059stoppell

@) vzPlane
[E)xz Plane
[E)xY Plane

Jx mois

£} 000061iam X

For Help, press F1

© @ %, 000061-buttoncube 1
&3 B 000061/ATbutoncube | A

Name

Maibox
Newstuff
SoldWorks
active workspace
nvertor
Part1
stoppell
butoncube
buttoncube
000061/A
000061/AView
cube2
cubed
CubeZassembly
dateien

saved as new|

Figure 28. Open Teamcenter - File Status

In the File Status browser, the information of the currently opened component is

displayed. (Figure 29)

Teamcenter -File Status X Model + =
Fies  Search
File Name Name R Description Owner
=3 % 000061iam 000061/A A 1. assembly nhagenau (nhagenau)
% J 000059-stoppel... 000059/A A | |stoppel and part of assembly buttoncube bnau)
% cubel_lipt cube1.1/B B | tyforinstuctions | nhagenau (rhagenau)
< >

Figure 29. Teamcenter File Status browser

2.2. Place parts in assembly
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To place a part from Teamcenter in the current assembly the user has to right-
click on the part to be placed to open a drop-down menu. In this Place from

Teamcenter as marked in Figure 10 can be clicked to place the part in the

assembly.

E ‘Autodesk Inventor Profesional 2021000061 jam » SeachHep&Commands.. D Sgnin = W @+ _ox
te lmspet Took Manage View Emironments GetStaed Colabonte Electiomechanica @
4 CheckinAl - £ Cancel CheckoutAll = ) Synchronize 1@ Refresh o Preferences

(8 CheckOutAll » | §3 Get Ltest Version All -

Check-In/Out Synchronize

VX reancente -Home X+

g Nare Descpten e Nare
3 bome Home hgenss
@ L Mabox Maibox. nhagenau
3 0 Newst Newst agenss
3 [ SokdWorks ‘SobdWorks forimpod and export
@ [ active workspace ‘active workspace were i wil create doc.
3 J lnventor Inventor import and expon f.
32, abetipmt Patt om Sadotks
@8 D cbelVAIcwe 11 A cube 1.1 From Inventor
] cube.1/B:Tcube 1.1 8 cube 1.1 try for instructions.
& 2 cubel. /B cubel 18 ryfocinstnuctions el Tt
3 000059-stoppel 1 stoppell stoppel and pat of
3 %, G0 1eutoncibe1 ot Yawourly
=8 % 000061/Albuttoncubel | A ‘buttoncube 1 1. assembly
4 % 000061/A 000061/A 1. assembly 000061 3am
918 o 000061 /Avew 000 AV
3, o0SIabe2 abez
3% secated [ P —
3 %, 00006 Cubeziementy Cubezimsently
©8 2, 0000Somme2 Scrpet2 SR
218 3 000071put ot
32 dorAtee A rout
Y
@@ doeen Open
L« I—— L |
OpenithOptions..
AddtoDefau Folder

. Composed of /Where Referenced/Where Used.
View Mapped Atrbutes...
Goto Defaut Folder
Find..

’-l,,x
Expand
\ ‘ cotapse

Refresh

For Help, press FI

Figure 30. Paste from Teamcenter
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3. Save Files

There are four different saving commands in the Teamcenter Save group in the

menu bar as marked in Figure 31.

ID-BHS - | @ @00 e  ~@ @t - Q@+ Autodesk Inventor Profesional 2021 _cubel_Tipt } SearchHelp & Commands.. | D Sgnln - ¢
Bl soModel Steth Angga G Enionments GetStaed  Colbbote | Teamcenter | (e

4 Home CheckinAll = Cancel Checkout All = ) Synchronize  ig

£/ Check Out All ~  (§2d Get Latest Version All ~

%

8 User settings

® Logout
Login/logout  Browsers

1odel X

9 abe1_tiot

-+ [ old Bodies(1)

+ TaeView: Mester

Check-In/Out Synchronize

1]

DR reamcenter -Home X+

| nhagenau (nhagenau) - dba/DBA - Latest Wodking

e
@f Otject R Neme.
Wy, =@ J Home Home
AN S8 s o

@@ O Newsdt Newstuff
@8 O SoidWorks SoldWorks
@8 1 actve workspace active workspace
&3 O inventor vertor
B0 % cubel 1Pat] Patt
S8 % abelVAlabell | A cube 11
3 2 cubel /A cubel VA
S8 % cubel VB1cube 11 8 cube 1.1
& 2 cubel.1/B cubel. /B
(3 % 00005Sstoppel] stoppell
@3 2 00006 buttoncube butoncube
5@ % 000063abe2 ez
S8 2 00006/A1cube2 A abez
3 2 000063/A 000063/A
5@ % 00006YB:1cube2 ) cube2
% 2 000063/8 000063/8
@8 3 00006bcbe3 ae3
@ 3 2 000065 Cube2isssembly Cube3assently
@@ daeen dateen

+ @l extrusion2
+ @lextrusion3
Oendofpart

For Help, press F1

Figure 31. Teamcenter Save group

Save/Create: To save new Inventor Parts, assemblies, drawings, or presentation
files to Teamcenter, the save window will open to set the properties and settings.
Save silent: This option will save modified components to Teamcenter without
opening the save window, so if no property changes are made this command can
be used. It is also useful to save work periodically during an ongoing CAD
session.

Save As Revision: With this option a new revision of the selected component
will be saved. In the save window the properties and settings can be set.

Save As New Item: To make a copy of the selected item with a new item ID. The

save window will open to configure the properties and settings.

Note: The part must be saved as a New Revision or New Item before

changes are made, because otherwise the original part will also be

changed.
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3.1. Save/Create

If a component is still being created and has not yet been saved in Teamcenter,
all Check-In/Out and Save options are greyed out except for Save/Create, as the
part must first be saved in Teamcenter to be able to execute these options.
(Figure 32)

3DModel  Sketch Annotate Inspect Tools Manage View Environments GetStarted Collaborate  Teamcenter D~
% Home [ Save/Create - -~ &) Synchronize (@ Refresh &5 Preferences
8 User Settings - - & Clear @ Help
& Logout 2 CacheManager @ About
Login/Logout Browsers Save Check-In/Out Synchronize Local Cache Options

Figure 32. Teamcenter ribbon, part not saved in Teamcenter

By clicking on the Save/Create button, the Save Documents in Teamcenter
window, as shown in Figure 33, will appear. In this window the item properties
can be set. In Figure 33 on the left side the data involved in the saving session
and their status is listed, in this case it is just one part. The Save Status is a red
minus (@1), that means the part is not ready to be saved. By hovering the mouse
over the icon, a small window, as marked in Figure 33, will appear and displays

what the problems are.

Save Documents in Teamcenter [m] X
[ \A', & || Newstuff o4k SENE- S
.| Action| Check In [Status|D.. tem D R..|tem Name | General  Addtional
1 @& Sa
%
Item type: Item -
Null item revision name.
Null item ID. o ¥ I e
Null revision. = = 4
Revision:” Assign
Name: *
Description:

Filename™  [Pat2ipt

Preview not available.
Folder:

*
Action Save >

Check In: O

Part number:

Is library: O

Library name:

Library folder

Reset
< >

One or more documents have not been validated.
Move the cursor over the status icon to get more information.

Figure 33. Save Documents in Teamcenter
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Once these problems are fixed the Status will turn to a green plus (#) and the
component can be saved.
The third column is the Status column which has three different statuses as

shown in Table 1.

Table 1. Status icons

Icon Status Description
2 Not in Teamcenter Item has not been added to Teamcenter yet
3 Checked in Item is saved in Teamcenter
) Checked out by the current user | Item is being used by the current user

Dataset Type is the fourth column and indicates the kind of Inventor file. In Table

2 the basic types are shown.

Table 2. Inventor basic file types

Icon Description File Extension

“ .

- Inventor Part itp

‘4

= Inventor Assembly am

ow Inventor Drawing .idw/.dwg

(w . .

Inventor Presentation .ipn

On the right side of the save window the properties can be set. This can be done
either by assigning them automatically by clicking one of the Assign buttons

marked in Figure 34 or by filling it out manually.
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s [ s [r &|a (s

S.|Action| Check n | Status|D.

R..| rem Name| tem Rev. Name| File Name|New | General  Addtional

temtype: ™ [Item

0:*

Name: *

Description J

* [Pat2ipt
\

Action:* save

[
Revision® [ Assign
\

File name:

Folder.

Preview not available.
Check In: [m]

Part number: |
istbary: [

Library name:

Ubraryfolger: |

Apply Cancel Reset

< >

One or more documents have not been validated.
Move the cursor over the status icon to get more information.

Save Cancel

Figure 34. Save Documents in Teamcenter, Assign automatically

By clicking on the three dots next to the Folder field, possible folders to save the

file in will appear to select from, as marked in Figure 35.

«
Folders nl L
R [tem Rev. Name] Fie Name[ New. | General  Addtional
Object Name Par2ipt Por -
3 2 Home Home Item type: Item -
@@ O Maibox Maibox - [
1 000068 As:
@@ Newstuff Newstuff = IEsse
. T
@@ L SokdWorks SolidWorks Revision; [l assion
@ @ J active workspace active workspac| Name: * \ooooss

# 3 J Inventor Inventor
o - o |:

Filename™  [000068ipt

Folder [Jmventor ! I

*
Action: Save -

Preview not available.
Check In: [m}

Partnumber: 000068

Is library a

Library name:

Library folder: |

| ’ -

Cancel

Figure 35. Save Documents Teamcenter properties, Folder

If the part does not show up in the folder after it was saved, the folder can be
refreshed by right-click on the folder and clicking Refresh in the drop-down menu,

as marked in Figure 36. After that all files should be listed in the file tree again.
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ID-BHS = @ h-@- % ® ceneic @ Wodout - @ @ fr 7 Autodesk Inventor Professional 2021 cubel_Lipt » SearchHelp & Commands... Q. Signin W ®- ErX
I 0Model Sketch Annotate Inspect Took  Mansge View Envionments GetStarted  Collborte  Teamcenter | @+
2 Login /4 Home [l Seve/Create. [ SoveSilent (%) CheckinAll = ) Cancel Checkout All »  [g) Synchronize i@ Refresh & Preferences
8 UserSettings % Teamcenter %, Save As New Revision (£ Check Out All = (§if Get Latest Version All - I Clear @ Hep
® Logout B, Save As New ltem £ Cache Manager | @ About
Login/Logout Browsers. Save Check-In/Out Synchronize Local Cache Options
Model X 4 Qs Teamcenter -Home X 4 =
9 aber_tpt rhagenau (thagena) - dba/DBA - Latest Working
+ 3] Sokd Bodes(1) Home  Search
+ To- View: Master Object R Name.
+ Eongn S8 i Home Home.
+ @l extrusion1 @8 L Maibox Maibox
+ Blexuson2 @0 D Newsudf Newstuf
+ Blextusions. o SoldWorks SaldWorks
©endofpart @@ O active wokspace active workspace.
s ";. Set s Default Folder
8 Create New Folder AT
Get cubel. VA
T 3 Get ith Options... soppelt
®@ 3 GotoDefauttFolder | butoncubel
=1 3 cube2
=89 cube2
0000634
=8 cwbe2
000063/8
283 cuwed
3% Cube23assembly
3 dateien T dateien
< >
Object inventor
Name iventor
Description to import and export files from inventor
£} _cubel_lipt X TR
For Help, press F1 1l ja

Figure 36. Refresh folder

3.2. Save As New Revision

To save a new revision of a part, drawing, presentation or assembly, the Save As

New Revision command as marked in Figure 37 is executed.

ID-BHS = G- W40 cneic -@UWocet - @& Sfr kT ‘Autodesk Inventor Professionsl 2021 cubel_Lipt » SearchHelp & Commands.. D Signn < W @+ _ox

BT 0Model Sketch Annotate Inspect Tools  Mansge View Envionments GetStarted  Collbomte  Teamcenter (D=

& Login » Home Rlsacrceat [ savesient (4 CheckinAll = #) Cancel Checkout All - ) Synchronize | i Refresh £ Preferences
8 User Settings vummw (8) Check Out All ~  (§if Get Latest Version All + i Clear @ Help
® Logout T £ Cache Manager | @ About
Login/logout  Browsers Save Check-in/Out Synchronize Local Cache Options
Hodel X+ = Teamcenter -Home X =
9 aber_tipt rhagenau (nhagenau) - dba/DBA - Latest Working
+ [l old Bodes(1) Home  Search
+ T2 View: Master Oject R. Name
+ Eoign S@ I Home Home.
+ @lexusont @@ 1 Madbox Maibox
+ Blexvusonz 3 Newstut Newstff
+ Blextrusion3. @@ I SoldWorks SolidWorks
Oendofpart @@ I active wokspace active workspace.
©1 I laventor ventor
B8 % cuellPatl Patl
E8 % cbelVAlabell | A cube 11
% 2 cubelVA cubel. VA
@ 3 3 00005Sstoppell soppell
@@ 3, 000061 bustoncubel buttoncube
S0 2 000063cbe2 ae2
53 % 00006ATcube2
@ el tipt x
Ready

Figure 37. Save As New Revision
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In the Create New Revision on Teamcenter window (Figure 38) the name can be
changed, as well as the Revision number, which will be automatically prefilled. If
changes are made there, they must be confirmed with the Apply button before
the part can be saved. A Description can also be written. The folder does not
need to be selected, as the revision is saved in the same folder as the original

part.

Create New Revision in Teamcenter o x

% & |[inventor > AL YE N

J General  Additional

ttem type: *

o: * cube .1 | Ession

Revision™®  [B Assign

Name: cube 1.1 I

Description: |From Inventor

File name™  [cubel_Tipt <
Folder.

*
Action: New Revision Y o
Check In O >

Part number. cube1.1

Is library:

Library name:

Library folder

Reset

Figure 38. Create New Revision on Teamcenter

If the revision was made on a part of an assembly, next time the assembly is
opened the question shown in Figure 39 will appear. This can be answered

whether the assembly should also be updated or not.

Autodesk Inventor Professional X
N Changes have been made to some bly ts since this bly was last saved which may affect
{ | component size and position.

To witness these changes during Save, adjust p ing options for Rec ble Updates, found in
Application Options.

Would you like to update the assembly now?

E Yes il No H Prompts >> I

Figure 39. Assembly update
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3.3. Save As New Item

To copy a part and make a new item the Save As New ltem button marked in

Figure 40 is used.

ID-BHS - Q% W8 @ Geeic ~@ Wocat -~ @ @& fr + Autodesk Inventor Professional 2021 ~ cubel_lipt ¥ Search Help & Commanc ds.. S, Signin W ® = OX
3DModel Sketch Amnotate Inspect Tools Manage View Envionments GetStated Collborte Teamcenter (D~
& Login % Home e Save/Create [ savesilent (4] CheckinAll + @ Cancel Checkout All ~  [g) Synchronize = i Refresh 8 Preferences
8§ UserSettings 1% Teamcenter 34 Save As New Revision (8 Check Out Al - 2 Get Latest Version All ~ i Clear @ Hep
R e
Login/Logout  Browsers Save Check-in/Out Synchronize Local Cache Options
Model X 4 Q= =
e Lot
+ [l Sold Bodies(1)
+ T View: Master R Name.
+ Foign Home.
+ Blextusont Mabox
+ Wl extrusion2 Newstuff
+ @l extrusion SoldWorks
Oendofpart active workspace.
nvertor
©3 % cubel 1Patt =
S8 % abelVAlabell | A ube 1.1
& ! cubelVA cubel. 1A
@3 2 000053stoppel! stoppell
® @ % 000061 buttoncube buttoncube
513 2 000063cube2 cube2
&8 % 00006VATcube2 A abe2
3 2 000063/A 0000634
S8 % 000063/8;1cube2 8 cwe2
% 2 000063/8 0000638
® 3 % 000064cube3 cubed
3 %, 000065Cube2assembly Cubezassently
3 I dateen
1€y _cubeltipt X
Ready

Figure 40. Save As New Item

In the Create New Item in Teamcenter window the properties can be set as in the

Save/Create process.
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Appendix 2

Instructions for Siemens Teamcenter integration for
SolidWorks

2,
DS SOLIDWORKS | Education Edition

2020-2021
2 DASSAULT SIEMENS
DS SUSTEMES lngenuity for life

Nathalie Hagenauer
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1. Login

In Figure 41 the SolidWorks interface is shown. To log in to Teamcenter, click on
number one to open the Teamcenter task pane and then number 2 or 3 to open

the dialog window shown in Figure 42.

25 soLIDwoRKs > abD-®- - - - . & -

2
2S SOLIDWORKS

2020

SOLIDWORKS Education Edition - Instructional Use Only.

Figure 41. SolidWorks Teamcenter Interface logged out

After filling in Username and Password the user can click Login. The Group and
the Role fields stay empty, and the Server is already chosen correctly,

AMKTETCA4-tier, as shown in Figure 42.

& Teamcenter Login X
User: &
Password:

Group:

Role:

Server: AMKTETC 4-tier v
Login Cancel

Figure 42. Teamcenter Login
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If number 3 in Figure 41 was chosen to log in the window in Figure 43 will pop

up, here nothing needs to be changed and the user can click OK.

Q .

User: nhagenau

Group: dba v

Role: DBA v

Project: v
OK Cancel

Figure 43. Teamcenter Change Group and Role

Figure 44 shows the user interface after logging in. Number 1 is the Teamcenter
Ribbon Bar, which is only displayed when a model is open, and number 2 shows

the Teamcenter task pane.

25 SOLIDWORKS ¥ o0 - - -0 m (‘] - Part2604.SLDPRT B search Commands @ ® - B 0O x
= = =
2 mom g 8¢ B o
Open **® Clone Cancel  User Refresh About
Checkout  Settings
Features | Sketch | Markup | Evaluate | MBD Dimensions | SOLIDWORKS Add-Ins | MBD | Teamcenter | 00 - & » ‘Teamcenter Integration for SolidWorks @q
PLERAPEB - U-v-OR- 0 P D8R -9

S[E[R[]®]>
\d

@ # part2604 (Default<<Defauit> Dis
History

@) sensors

Annotations

[®) Solid Bodies(1)

$5 Material <not specified>

[] Front Plane
() Top Plane
() Right Plane
L, origin

> @) Boss-Extrudel

¢

p

X > | *Trimetric
[RISIEI0 Model [ 30 Views | Motion Study1 |
[SOLIDWORKS Education Edition - Instructional Use Only Process complete_Editing Part MMGS - &

Figure 44. Teamcenter interface
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2. File Management/open files

In the Teamcenter task pane the user can choose between two different views.
The Active Model view, shown in Figure 45 in which the information of the opened
model are displayed and the Cache Manager view in which all components of the
current workspace are listed (Figure 46). In the Cache Manger a view file
management activities like checking for, and update, out of date models, deleting

or purging files, copying files into, or out of the Workspace, and creating or

deleting entire workspaces can be executed.

m=EICIEEY

Teamcenter Integration for SolidWorks {03 4]
B EHE FI DE SR E- @
o[
RN Object | Local Modi
B Q 000074/A-cubeassSolidworks
= -8 000072/A-cube
= % 000073/A-pin
Figure 45. Active Model View
mnI=EICAEET
Teamcenter Integration for SolidWorks o3 4]
2 EHN I me 83 E- @
' Default Workspace @ XG
-] 8files
1 O I Object ~ [
=1 % 000072/A-cube
= ¥ 000073/A-pin
= @ 000074/A-cubeassSolidworks
) @ Assem2/A-smileyassembly1
2 ® Part 26.4.20.
B ® part2604 26.4.20.
= Q  Smiley1/B
= % smileystand/A

Figure 46. Cache Manager View
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In the Cache manager different symbols indicate the status of the components in

the current Workspace as listed in Table 1.

Table 1. Icon Status Symbols

Icon Status Description
In-session Models are in session.
B New The model does not yet exist in Teamcenter.
= Modified The model has been modified since last fetched.
5 New Dataset A newer version of the model is available in Teamcenter.
New Item
7 Revision A newer item revision is available in Teamcenter.
r Ambiguity The model status in Teamcenter is uncertain.
= In Teamcenter The user has the latest revision of a model.
] Checked Out Current user has checked out the model.
Checkout
i3 Restricted The model is checked out by another user.
¥ Released The model has a status.
The local model was exported from a different revision than what is
a Yield being saved.
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2.1.  Open from Teamcenter

To open a file from Teamcenter in SolidWorks the Open Symbol either in the

Teamcenter menu or in the Teamcenter task pane, as marked in Figure 47 can
be used.

Fssoupworks > D - ¥ - -8 - «\E- '] @ - part2604.SLOPRT

. - ®@ ® - B O x
=4 | % 8¢ B O
Open §2® Clone Cancel  User Refresh About

Checkout  Settings

Features | Sketch | Merkup | Evaluate | MBD Dimensions | SOLIDWORKS Add-Ins | MBD | Teamcenter

g0 -5 » Teamcenter Integration for SolidWorks @ x
TR e PEAPEB-©-v - O@-0- EEREEETEE -0
;‘J BRlol&|> %A B
@) 1 part2604 (Default<<Default> Dis = Default Workspace ~|EXE &
> [ Heoy 1 Sfiles
Sensors @
> i == O O I Object ~ | Local Modi]
» ?;T::::::(\) ‘ - =@ Assem2/A-smileyassembly]
855 Material <not specified> |2 2 © .
[1] Front Plane =@ Smieyl/B
1] Top Plane = @ smileystand/A
(1] Right Plane

L, origin

» @) Boss-Extrudel

¢

o~

| 7 Reset | (5 (2702020 CF 00 B | B0 SR Q) Erer et o fiter.
S > | *Trimetric
[RIT0R000 Model [3D Views | Motion Study 1

3 3 = |
[SOLIDWORKS Education Edition - Instructional Use Only

Process complete Editing Part MMGS - &

Figure 47. Open Teamcenter files

This will open the Teamcenter Open window, where all data the user has access
to will be listed as shown in Figure 48. When the user clicks on a part or assembly

a preview and summary of the component will be shown on the right side.
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& Teamcenter Open (nhagenau (nhagenau) - dba/DBA [IMC--1252584470]]) X
Search Summary-
v |advenced Search...| || *?

Object Revision Document | ChededOut? | Release status

#)- [ Search Results
#)-(] Inventor
#- (] Mailbox
#)- () Newstuff
=] SolidWorks
7% 000072-cube
7% 000073-pin
=174, 000074-cubeassSolidworks

=By 000074/A; 1-cubeassSolidworks A
000074 A |
#- % Assem2-smileyassemblyl Item ID (000074
%%, Smiley1-smileyt IModel Name 1000074
4% smileystand :Item Type Ttem
%) (1] active workspace Revision A
%] dateien fitem Name lcubeassSolidworks
[Dataset Type iSolidWorks assembly
Pocument [SolidWorks model 000074
[checked Out?
Release Status
Configure
Filters £ Required
Revision Configuration | Latest Working V]| £ 2|
Workspace Setie
New | Workspace |Default Workspace v Open Mode:  Defauit M
Open Open Preview Cancel

Figure 48. Teamcenter Open window

2.2.  Open files not saved in Teamcenter

If the user wants to open a file which was not saved in the current workspace or

in Teamcenter, it needs to be imported to Teamcenter first. This can be done with

the Import all SolidWorks files from a folder into the current workspace (B)
symbol marked in Figure 49. Then the Teamcenter Select Import Directory
window will pop up (already open in Figure 49) and the user can choose the

folder, which should be imported.



63

A
PSsoupworks > B D - - - v - - & - BN search Commana: @ ® - B O %
[» Teamcenter Integration for SofidWorks @)
=00~ R % 83 E- @
& o]
= Default Workspace v @ X D
|EB) (7 sfies
21 o o o~ [ Locai o
=) 9
3 S
& Teamcenter Select Import Directory X b7 %
Lookin: | Recent Items v| ¥ )
®
active workspace | thesis screenshots
=L (2 Al Tasks I This PC
Reertiine anleitungen
Crash
Default Workspace
[ Desktop
Desktop & Downloads
inventor
nathis solidworks
= % nathis thesis
Documents New folder
=] Pictures
w 2 EA
2 SCHOCKI (E)
This PC solidworks
swim
W o
Network s of type: v Cancel
T Reset B B2ty S
| Getting revision rues.. | ]
[SOLIDWORKS Education Edition - Instructional Use Only ()

Figure 49. Import to current workspace

This can only be done while no file is opened in SolidWorks. Otherwise, the Alert

shown in Figure 10 will appear and the user has to close the part before importing
a folder.

Teamcenter Alert

X

| Some files are open in the SWIM session. Import to the current Workspace is only allowed when there are no files in the SWIM session.
Close the files from session before importing files to the Workspace.

Figure 50. Teamcenter open files Alert

Complementary to this, if a user wants to export files from the current workspace

to a folder this can be done with the Copy all SolidWorks files from the current

workspace to a folder symbol (* *) next to the import symbol.
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2.3. Make/save new part

If the user started working on a file, which was saved locally before logging in to
Teamcenter, it needs to be imported to the current workspace before it can be
saved to Teamcenter. How to do this is explained in chapter 2.2. If the user was
logged in before making the new part Teamcenter will ask you if you want to
manage the new file in Teamcenter with the window shown in Figure 51 and the

user can decide.

& Teamcenter Integration for SolidWorks X

0 Manage model Part1.sldprt in Teamcenter?

’ Yes l I No

Figure 51. Manage file in Teamcenter?

If the user clicks Yes Teamcenter New Window will open, where the user can
manage the Required Properties, the Optional Properties of the file and can
select the folder in Teamcenter where it should be saved, as shown in Figure 52.

After checking and filling out all information the user clicks Create.
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Q Teamcenter New ( nhagenau (nhagenau) - dba/DBA [IMC--1252... X

Required Properties
Item Type Item v
Item ID Part1 New
Item Revision A ]

Item Name Part1

Optional Properties
Item Item Master ItemRevision ItemRevision Master Dataset

From SolidWorks
Description

Unit of Measure ]

Folder Selection

Workspace
Current: Default Workspace

Teamcenter Folder

Teamcenter\Home \Newstuff Browse...

Create Cancel

Figure 52. Teamcenter New window

The Item ID can be auto generated by clicking New button next to it to generate
the lowest possible ID which is not taken in Teamcenter yet. In the new Item ID

is shown.
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Required Properties

Item Type |Item
Item ID 000072
Item Revision A

Item Name cube]

(2 Teamcenter New ( nhagenau (nhagenau) - dba/DBA [IMC--1252... X

Figure 53. Item ID auto generated

2.4. Place parts in assembly

There are several possibilities to place a part in an Assembly. If the parts are

open, the user can select them directly in the PropertyManager task pane on the

left side, marked in Figure 54.

(2
e Refresn About
nos

Assembly | Layout | Sketch | Markup | Evaluste | SOLIDWORKS Add-ins | MBD | Teamcenter

_ _ = PRERIEB-B- @
9 Rlo[&

£ Begin Assembly [©)

v X w

Create Layout

Part/Assembly to nsert ~
Open documents
@ oxo
@ ooors

Brows
‘Thumbnai Preview v
options ~

{7 tart command when creating new

ic Browse when creating
mbly

phics preview

ke

*Trimetric
[T Model [ 3D Views | Motion Study 1
Leit click to place the component or use Tab or the rotate menu to change ts orientation

Asseml

B sea a - ® ® - B O x
[» Teamcenter Integration for SolidWorks B
|AVH’A1:FL‘ 28R . ®
% Blo
) Default Workspace & X
] 7ies | (TE 1
.| [ 11 |%] Object Local Modi]
=
Y Y
SO
®
®
e
®
T Reset tiE | B9
Fully Defined _ Editing Assembly ©

Figure 54. place parts from PropertyManager

Or if you want to open part from the current workspace the user can click on

Browse and the storage location of the Default Workspace will open where parts

can be chosen, as shown in Figure 55.



67

& op: X
4 1> HagenauerNathalie > Siemens > swcache > Default Workspace > v o earch Default Workspace
Org: New fold m @
Name : Date modified Type Size
Admin
 0000725LOPRT 7K
4 000073.5LOPRT s

& Assem2.SLDASM
¢ Partl.SLOPRT

e @ part2604 SLDPRT
@ Smiley1.SLOPRT
 smileystand.SLOPRT

Mode
B @ Resolved | Configuration: | Default v References...
Display State: | <Default> Display State

Quick Fitter: |G| @| [T

File name: |000073.5LOPRT | [sOLIDWORKS Files (sldprt *s1 v

Figure 55. Place part from Default Workspace

Another way to place parts in an assembly is by drag and dropping them out of

the Teamcenter task pane into the assembly, shown in Figure 56.

Fssouoworks > AD-H-@-2-9-[5- 8 @ - 000074 SLOASM B search Commanas - ® ® - B O x
=4 BB % @ ® @ ' [ 5
Omponents n eatures  GEOMEltY | \yotion | Materials View: SpeedPak Snapshot  Assembly
E 5 = - stugy > Subassemblies Settings
Assembly | Layout | Sketch | Markup | Evaluate | Add-Ins | MBD | Tesmeen am » ‘Teamcenter Integration for SolidWorks Eix
p— PLRAPEB-D-v 0@ -0 B EHN P 08 g8-0
=) >
elE[B[e[® i
@ 1 000074 (Defoutt<Display State-1> = Default Workspace TEXS
1/ 8fies | (TS 1
ations ] Object ~ Local Modi]
.- =l -, 000072/A-cube
1] Front Plane Yy =
1) Top Plane B G 2642023 14199
(1] Right Plane
1., origin g
» @ B ()000073<1> (Default< <Def e t2604
D E Si /8
Jj Mates B Smiley

= ®  smileystand/A

[7 Reser || M0 (5 G| 2020 | 160 0 | BB vt o e

Under Defined _Editing Assembly MMGS - &

Figure 56. Drag and drop part in assembly

if the user wants to place a part which is not saved in Teamcenter, the user needs
to import the part first in the default workspace before being able to place it in the
assembly. The warning shown in Figure 57 will appear if the part is not imported

to the current workspace.
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w Teamcenter Workspace Monitor

Your current workspace is Default Workspace. The file you are opening

C:\Users
hagenau\Desktop
! % athis thesis
athis solidworks\star1.SLDPRT

is not in your current workspace. Use the Import to Workspace operation

[] Don't show again until the open completes

4 to add this file to the Default Workspace workspace

Figure 57. Part not in the Default Workspace warning
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3. Save Files

Once the part, assembly, etc. the user is working on is part of the default

Workspace or Teamcenter it can be saved by using one of the in fi marked

symbols either in the Teamcenter task pane or in the Teamcenter menu in the

ribbon bar.

Zs souowores > Y a8 -8 & - 000074 SLDASM [Read-only) B ses o - ® ® - B 0O x
ncel  User  Retresn About
ckout Settings
rkup | Evaluate | Add-Ins | MBD | Teamcenter = » Integration for SolidWorks [GE
PLEAPRER-0-v-OR-T 2E 8 @ I|oe s =2-0
5 -
B
e-1> "D Default Workspace X5
] 8files
1! I oo [ oot
EHw = @ 000072/A-cube
5 ] = B 000073/A-pin
Ii Pl | = =1 Q@ 000074/A-cubeassSolidworks
(] Right Plane 1 Q@ Assem2/A-smileyassemblyl
L, origin B @ ot
> @ B ()000073<1> (Default< <Def: - 5% Smil 1;3
> @ B 000072<1> (Default<<Defaull - ® ;::uzyymnam
> 0 Mates
1
|
et
| 7 reset || 015 20 20| 06 0 0 | B3 Q9 | e et o e
< >
Qi Model [ 30 Views | Motion Study 1|
[SOLIDWORKS Education Edition - Instructional Use Only Fully Defined _ Editing Assembly MMGS []

Figure 58. Save options
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4. Frequent Error

When the user creates a new model, the Teamcenter Alert in Figure 13 may show
up. It says the creation failed because an input was not recognized as a valid
DateTime. This error is caused by the Teamcenter when it cannot read the Time

format of the computer.

Teamcenter Alert X

Q Creation of new model and Item ID failed String was not recognized as a valid DateTime.

Details...

Figure 59. Teamcenter Alert invalid DateTime

To solve the problem, the time format must be changed in German, Spanish
(Mexivan) or Russian. The time format can be changed in the Computer Settings
in the menu Time and Language - Date, time & regional formatting. in here the
Current format can be chosen out of a drop down list. After changing the format
SolidWorks needs to be closed and opened again. This not only changes the time
format, and language in the date of the computer, but also the language in
SolidWorks to the chosen language. So after a component was saved, the time
format can be changed back to the desired time format and language and restart

SolidWorks to acknowledge the changes and it works normally again.
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Appendix 3

Siemens Teamcenter Active Workspace

SIEMENS

yAF|
|

"~ TEAMCENTER

‘N Active Workspace 5.1

Siemens Digital Industries Software

Nathalie Hagenauer
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1. Login

On a school computer following link can be used to open Active workspace:
http://amktetc01:3000/. The log in screen shown in Figure 60 will be loaded and

the User Name and the Password can be filled in.

/ Active Workspace 5.1
Siemens Digital Industries Software

Copyright ©2020 Siemens

N [ A

Figure 60. Active Workspace log in
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2. User interface

In Figure 61 the user interface is shown. Number 1 marks the User settings
interface, number 2 the navigation toolbar, number 3 is the work area and number
4 marks the search box.

010/

Figure 61. Active Workspace user interface

User settings interface
By clicking on the Profile button, as marked in Figure 62, the user can see her or

his role and group and can view and edit the user profile or sign out.
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SIEMENS

NEW PART

Lo

SAVED SEARCHES MY ACTIVE FOLDERS ID DISPLAY RULES

S B g

CHANGES REPORT PROBLEM

BN A Po

CREATE DOCUMENT

I

Figure 62. User Profile

Change Password
With the Profile command the user can access the profile settings. As marked in

Figure 63 the password can be changed in Manage - Change Password.

nhagenau

Jol SIEMENS

Overview  Audit Logs

~ PROPERTIES ~ PICTURE

Name: nhagenau

User ID: nhagenau

O

~ FORWARD TASKS (OUT OF OFFICE) . Iy
<o
L ot of Ofice:
Inbox Delegate: ~ DATA SHARE MANAGER
LI Unavailable From:
Unavailable To [0 Dt Share Manager s instaled on this dvice
() Use OstaShare -
~ LOCATION
Geography

User Declared Geography:

~ USER MEMBERSHIPS

Defauit Group: dba
Pl Ociouit Volume
Group Default Role
Hep dba
48
No Acive
Crange

ﬂ ~ MY SURROGATES

Figure 63. Change Password
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Navigation toolbar
The Navigation toolbar helps to navigate quickly through the workspace. In Table

3 the different commands and their descriptions are listed.

Table 3. Navigation toolbar Symbols

Icon Description

Return to previous page.

Return to homepage.

Open your home folder.

imjaioo

View and manage your active folders.
View your favourites, recently opened objects,
Favorites and projects where you are a member.

g
8
a

0 =

]

Access your inbox to view your tasks.

View or manage all changes.
Quickly access your recently viewed objects,
clipboard, content, and favourites.

4

2
3
]

Search box
With the search box, the user can search for parts, documents or other files and

filter the results. The search box is displayed in every workspace.

Right wall command bar

Once the user has opened an object or a folder the right wall command bar,
marked in Figure 64 will appear. Here the user can edit, manage, copy, etc. the
selected object or folder. The command bar will stay the same, but the individual
commands of the separate main commands differ, depending on the object the

user is working on.
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000063/8B;1-cube2

SIEMENS
Ower: hgens (hgens) odiiec: 21-Ap1.2023

&

| - Overview  Content  Changes Attachments ~ History  Participants  Audit Logs
|
& ~ USED IN STRUCTURES 2
e Configured by Global Revision Rule : <
Item Type Release Status. Owner &
= @ 000065/A1-Cub tem Revison nhsgensu (nhagenso)
Changes ~ CONTEXTS
o s [ )
Object = Type & Release Status & Date Released 3 Owner & & "’
Mansge.
~ REFERENCES
3
Object Type ¢ Release Status + Date Relessed + Owner & o —
000063-cube2 item nhagensu (nhagenss)
000064/A1 ttem Revson nhagenau (nhagensd)
@
Ses
| NoAcive

Figure 64. Right wall command bar
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3. File management

By clicking either on the Folder Symbol in the navigation toolbar or in the work

area, as marked in Figure 65, the user can show all data he/she has access to.

Figure 65. Opening Folder

In the Folders interface the folders are displayed on the left side (primary work
area), and the information of the selected folder or file is presented on the right
side (secondary work area). In Figure 66 the Inventor folder is selected and

therefore all files saved in this folder are displayed in the secondary work area.
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@ M= Home (6 Objects) > Inentor

el AL

jol SIEMENS

Overview  Audit Logs

~ PROPERTIES

Descrpion: #
Ouner
Group ID:
i
Inventor ¢
Owner: nhagenau (nhagenau) &
Date Modified: 21-4pr2023 1430 [y BE Mm@ awe
2
Checked-Out & Release Status & L
jensu (nhagensu) = e @
20-Apr-2023 1856 %
active workspace
Owner: nhagenau (nhagensu) -
Date Modified: 04-pr-2023 16:13

Figure 66. Folders Navigate

With the button marked in Figure 67 the listing of the content in the primary
working area can be changed. In Figure 66 it was set to List with Summary, in
Figure 67 to Tree with Summary, so that the content of the folders can be fold out

and listed.

@ M= Home  inventor(8Objects) 5 000061/AT-buttoncubel O  SIEMENS

) DuteModfied 20:Apr-2023  Relense Satus:

Do Overview w Changes WhereUsed Attachments History Participants Audit Logs

T [ i
5
S O, %
obiect ~ &
.
S
7

» PROJECTS

» LICENSES

Figure 67. primary work area listing format change

By clicking twice on a file its information will be displayed in the secondary work

area. In Figure 68 the Overview section of the selected part is shown, and the
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secondary navigation tab is marked. With the help of this tab the user can display

different information from the file.

O  SIEMENS

Overview Changes Where Used  Attachments  History Participants  Audit Logs =
lisg ~ PROPERTIES ~ GLOBAL ALTERNATES ~ PREVIEW ©
o B D Mo #
Nome: R ol
Desr B
i3
b)
P
Group ID: R
£

» PROJECTS

» LICENSES

Figure 68. Part Overview

For example, in the Where Used section, all other files in which this part is used

are listed, as shown in Figure 69.

O  SIEMENS

Overview Changes Where Used  Attachments  History  Participants  Audit Logs

(4  USED IN STRUCTURES
Configured by Global Revision Rule : Latest Working
o i e S = g
& Assem/AT-smieyassemblyl Item Revsion nhagensu (shagens) B
~ CoNTEXTS
=
2 = 7 = V4
Object » Type & Release Status & Date Released & Owner ¢ & =
~ REFERENCES srae
<

Release Status & Date Released

Figure 69. Part Where Used
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In the Aftachment section the part itself can be downloaded with the download
symbol marked in Figure 70. This symbol appears when the user moves the

mouse over the part.

@ B |ome  SolidWorks(6Objects) > smileystand/AT

Jo) SIEMENS

Owner: rhagensu (hagenau)  Dete Modified: 20-Apr-2023  Release Status: Type: Home Folder

Navigate ~ Overview Audit Logs

D Overview  Changes Where Used  Attachments  History  Participants  Audit Logs
@ w FILES S
L L
=8
- &
= ‘ smileystand
4 SoidWorks part
§, Owner: nhagenau (nhagenay)
4 Date Modified: 21-Apr-2023 17:54 [’E:
R
' DOCUMENTS
<
o
w DESCRIBED BY DOCUMENT
h
S0
&
seings
) starl
y
e part2604
48 & awe
No Active @ Awez
i ~ DRAWING SOURCE FOR
N @ we
a »

“ ¢ B s Eroe

Figure 70. Part Attachments section

In the History section of the file, all revisions of the file are listed as marked in

Figure 71. Here all versions can be downloaded separately.

=’.. 000063/B;1-cube2 O SIEMENS

Owner: phagenss (agensd)  Dota Modfied: 21-Apr-2023  RelemseStatu  Type: tom Revision

Overview Content Changes Where Used  Attachments History Participants  Audit Logs

~ REVISION HISTORY.

~ CHANGE HISTORY

Solution ltem & Impacted ftem Authorizing Change .. & Closure & Maturity & Disposition &

Figure 71. Part History section
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Import files
As marked in Figure 72, by clicking on the new command in the Right wall
command bar, a drop-down menu will appear, in which the Add command can be

selected.

/e SIEMENS

rview  Audit Logs

I? iz jo §®

~ PROPERTIES

g
X
H

7
2
&

;9 > fD

4
3
]

Type ¢ Checked-Out & GroupID ¢

Figure 72. Add command

In the add command the user can choose what kind of object the user wants to

create, as shown in Figure 73.

Add Close
New Palette  Search
TYPE
(s}
RECENT Copy
jic)
i Fod Paste
[ Document New
Part Vi
it
R
OTHER Mansoe
oL
@
K Active Folder View

3 ArcWeld

% CAEAnalysis

% CAEGeometry
% CAEModel
% CAEResult

5 Cable Resource

Figure 73. Add choose object type
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To make a new folder the user selects Folder from the list shown in Figure 73. As
shown in Figure 74. A Name must be assigned and a Description can be added.

The folder will be saved in the folder where the user is currently located.

R B i
G — Home (7 Objects) ©  SIEMENS
oy Ownar: nhagenau (nhagenau) Date Modified: 29-Apr-2023 Release Status: Type: Home Foider
Navigate  Overview  Audit Logs
=iy /s VS Overview  Audit Logs
{n) w PROPERTIES
n New  Palette  Search
Name:
FOLDER
Descripti
Owner
PROPERTIES Y
Group ID: |
a Name: fb
Quick Access
Descrip
] F
ST ‘
@ -
Type ¢ Checked-Out &
> [l Newswf
» [l MEs4
Wl Mailoox ,C
» [l Inventor
MailFold
» [l doteien
Folder
- [l active wor h
) Folder
3 starl
seigs : oider
5  starl
Help. ) part2604
& o
NoAcive @ Awe
Gunge
@ A P

Figure 74. Add Folder
If the user wants to create a new file, he or she chooses the correct file type and
with the Choose file button, as marked in Figure 75, or by drag and dropping, the

user can add a file from the local drive.
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New  Palette  Search

DOCUMENT

0: *
000079

Revision: *

Name: *

Document Title:

Document Subject:
Workflow
FILE ATTACHMENTS
Choose file
OWNING PROJECT

PROJECTS

Figure 75. Add Document

Note: A new file can also be added by drag and dropping it directly into the

desired folder.



