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Executive Summary 

 
 
 
 
 
 

 
This case study summarizes how a medical device manufacturer, after receiving data as part of a 

corporate acquisition, migrated a small amount of SOLIDWORKS CAD files into their Teamcenter 

PLM system. The client had been using Siemens Teamcenter and NX for some time and did not 

have any plans to start using SOLIDWORKS for design. The client chose to manage the 

SOLIDWORKS data in Teamcenter in order to control access to it. The SOLIDWORKS data was 

received in a loosely managed state on disk, often called a “data dump”. 

 

Critical aspects of this manual migration  

- There was a significant amount of manual data prep and clean up required before the 

SOLIDWORKS files could be migrated into Teamcenter. 
 

- Although a relatively small number of SOLIDWORKS files were involved, an iterative set of 

tests was required, using a development, test, and production version of Teamcenter. 
 

- Initial SOLIDWORKS structure loads were relatively simple, but as more data was loaded, 

the more duplicate files were encountered, making the subsequent loads more and more 

time consuming. 

 

Size matters 

Even though this project included a small number of files (approximately 4,400 files) it took an 

engineering consultant (with experience in CAD and Teamcenter administration) over one month, 

approximately 350 hours, to set-up, test and execute the production migration.  

 

This manual file loading approach cannot scale to support a large amount of CAD files, which instead 

requires an automated data migration approach. Similarly, implementing an automated data migration 

approach for such a small number of files is cost prohibitive. This case study is intended to 

demonstrate that when a customer has a relatively small amount of CAD data that needs to be moved 

to their PLM system, an effective and proven manual approach, along with an experienced migration 

team, for prepping and loading the data is necessary. 
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A Case Study 
 
 
 
 

 
The story of a “simple” manual migration of a medical device manufacturer’s 
SOLIDWORKS CAD data and the case for working with an experienced  
migration partner. 

 
 
The CAD data 
 
Why does CAD data need to be migrated?  
 
It is common with our customers that an acquisition or a merger will highlight the need to centralize data 

into a single, new or existing PLM system. In this case study, the customer’s configuration management 

team was eager to have the company’s CAD data controlled and integrated into their existing Teamcenter 

database, which raised several questions. Would the data continue to be modified in SOLIDWORKS or 

would it simply be left as a record for auditing purposes? The eventual downstream use of the data would 

be decided on a case-by-case basis. However the first step was to get the data under Configuration 

Management’s control. 

 
The original CAD data dump totaled 4390 objects consisting of: 

 2,695 drawing files 

 1,533 part files 

 149 assembly files 

 Part configurations: 490 files that created 2,393 configurations 

 Assembly configurations: 17 files that created 36 assembly configurations 

 Over 2,510 pdf files 

 

After removing duplicates (files that were named differently but the same geometric file), a total of 4,374 

objects were migrated. The customer was responsible for collecting all the files of interest into a common 

folder, which was then used as the master source of data. 

 

It is important to note the following parameters for this initiative.  

 There was no moving target to hit. The files were static; there were no new versions or revisions 

being created during the migration timeframe. This was an unusual situation. Most migrations 

involve the addition of new versions or file revisions during the migration. 

 Only the latest revision was being migrated (a single file of each name was present in the data). 

 Adding a Teamcenter status, such as “released”, was out of scope for this migration. 

 The CAD file name would be the source for the item ID.  
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The People 
 

The consultant doing the CAD clean up and manual migration was an advanced SOLIDWORKS CAD, 

Teamcenter Integration for SOLIDWORKS, and Teamcenter user with a background in configuration 

management, the role sometimes known as the “god of your data” or the “gatekeeper”. 

 

 

The Process 
 

 

 

Collecting the data 
It was the customer’s responsibility to collect all the data to be migrated into one staging 

folder.  This became the master input folder for the project.  

 

The customer used the SOLIDWORKS Task Scheduler running the Update Files utility to 

refile the SOLIDWORKS data prior to any migration work so that all files would be in the 

same SOLIDWORKS 2015 format. 
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Manual Analysis 
The next step was to review a good sampling of the CAD drawings, parts, and assemblies into 

SOLIDWORKS to get a feel for how models had been put together. This sampling revealed the following 

characteristics.  

 

 Typically, one CAD model was referenced and driving 3 or more drawings. 

 There were few external references, mostly “left hand/right hand” parts that were mirrored. 

 Many parts were “save-as” copies and the configuration names were not updated after the copy 

creating shared configurations. Shared Configurations are not considered a best practice within 

SOLIDWORKS and will cause configuration naming collisions within Teamcenter. 

 There were only a few assemblies, which were not particularly complex or more than two levels 

deep. The models in the assemblies were representational. Many of the models were created 

from exported IGES or STEP files and not in any way referenced back to the models that were 

driving the drawings. 

The sampled CAD data was consistent in its methodology.  

 

 

 

ITI Tools Analysis  
The next step was to run an analysis on the original data with ITI migration 

tools. This provided reports that documented an overview of all CAD data, 

which provided, among other things: 

 

 A list of missing files that the customer could find and then add to the staging folder. 

 File naming problems, for example spaces, file name duplication, special characters. 

 Configuration naming collisions. 

During the data cleanup and save to Teamcenter, the most valuable ITI tool in the arsenal was the 

navigator tool. ITI’s navigator tool provides a visual documentation of how the CAD files are related to one 

another. This was incredibly valuable when the CAD files had been renamed. 

 

NOTE: These tools are not available for general use outside of a migration project, but are an element of 

the ITI managed migration process. They were applied here to improve and simplify this process and to 

add an overall view of the data. All information found with these reports can be done by other means, but 

would have extended the length, and would have likely increased the cost, of this project. 

 

 

  

ITI’s navigator tool provides a visual 

documentation of how the CAD files are 

related to one another. This was incredibly 

valuable when the CAD files had been 

renamed. 
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Migration Approach 
When using the SWIM bulk import tool, the CAD data must be perfect.  

Any errors, such as missing files, naming issues, configurations, or collisions, 

would stop the bulk import load process and force the user to cancel the 

import, fix the offending part and restart the bulk import load.  

 

Preparation and Validation 

After reviewing the sample data and the summary reports, a process and checklist were developed to 

prepare all the data for migration. Using a “preparation virtual machine” (VM) that replicated the 

customer’s environment, each CAD file was opened in SOLIDWORKS, any issues were resolved, and 

then each CAD file was saved (sometimes more than once) to Teamcenter using the Teamcenter 

Integration for SOLIDWORKS (SWIM). This process eventually resolved all issues with the data and 

created a record in this preparation environment.  

 

The local cache was both the source for the bulk import testing into the customer’s target test 

environment, and the source for the final load into their live environment once validation had been 

concluded in their test environment. 

 

Bulk Load testing 

Using a second testing virtual machine, and the local cache from the 

preparation virtual machine, the SWIM bulk import utility was run to ensure 

success. This VM was easily reset and the bulk import iterated  

as many times as was needed. 

3D product data changes  

CAD Cleanup – Data Audit 
The consultant approached the data clean up by working from the bottom-up. She first reviewed all 

drawings and their parts, then sub-assemblies and their drawings, and finally, the top-level assemblies 

and their drawings. 

 

1. Before opening the CAD file in SOLIDWORKS, she checked the file name in the Windows 

directory to determine if it needed to be renamed.  

a. Teamcenter doesn’t allow trailing spaces at the end of the Item ID. 

488 CAD files had a trailing space in the file name, requiring it to be renamed.  

b. The CAD dataset had the revision or a description in the file name that was renamed to 

match what would be the Item ID. This renaming step was only possible because of the 

very small number of files.  

 

2. Any renamed files were added to the rename spreadsheet for future reference. 

 

3. SOLIDWORKS CAD drawing was opened. 

 

4. Renamed CAD models were rerouted within all the assemblies and drawings to hook everything 

back together. This was possible due to the very small number of files AND because there were 

very few external references to impact the integrity of the data. It is important to note that CAD 

data has numerous internal and external relationships that make it complex. Changing one 

relationship in one dataset can impact the shape of another dataset. 
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CAD Cleanup – Data Audit, continued 
 

5. The supplied pdf was quickly referenced to ensure the CAD drawing was correct. If not, the save 

to Teamcenter was cancelled, concerns were documented, and the consultant waited for a 

decision from the customer. 

 

6. The next step was to find and open the other drawings referencing the model. These were 

indicated in a table on the main drawing. 

 

7. The two new SOLIDWORKS properties for description and revision were created and populated. 

When possible, a macro that concatenated two existing description values into one was used.  

 

8. Using the pdfs provided as the single source of truth, the revision values were checked to ensure 

they matched the drawing revisions. This was tricky as there were multiple revision values stored 

in each model for the different drawings. 

 

9. Title block overwrites, specifically for revision and description, were checked. Occasionally a 

“rogue designer” altered the regular title block, for example, “$PRPSHEET:”Drawing Rev” was 

changed to “$PRP:”Revision”, and if there was an alternate revision value this changed the 

drawing value.  

 

10. Check each CAD file for the presence of configurations. If there were configurations, identify what 

needed cleaning up/repairing. For each configuration check:  

a. Did the configurations need to be renamed to REF_* to ensure they are skipped during 

the bulk load and not managed in Teamcenter?  

b. Did the configurations need to be renamed to something else because they were a 

duplicate configuration and did they need to be managed in Teamcenter? 

c. Were the applicable descriptions set up correctly for the configurations? 

This took a lot of time, conferring with and crosschecking other sources like the pdfs or the 

original save-as CAD file. Some issues were difficult to resolve.   

 

11. All files were saved to Teamcenter using ITI’s SWIM integration. 

a. Saving to Teamcenter also saved the local copy. The time-date stamp 

was used to keep track of what was reviewed, cleaned up and saved 

to Teamcenter. 

b. During the save to Teamcenter, in the save dependencies dialogue, the 

consultant watched for CAD files saving to existing Item IDs. This 

indicated a possible orphan. (See section on orphans.) If there was an 

orphan, the save was cancelled and fixed by renaming and rerouting.  

 

12. Retain files option was checked by default so all files were in the local cache. The local cache 

would be the source for the bulk load.  

 

 

 
 

 

This was repeated 4,374 times and the consultant 

reworked some of the files 522 more times when 

decisions regarding revision scheme changed. 
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Timeframe 
 

In six weeks, 4,390 CAD objects needed to be cleaned up – an average of 146 files per day. In addition, multiple 

test bulk imports were performed with the virtual machine before the customer site visit. The results follow.   
 

Date started 

(may go 

into next 

day) 

CAD files 

reviewed, 

first pass 

Total CAD 

files 

reviewed, 

first pass 

Start  

Time 

End  

Time 

Hours 

spent 

Total 

Hours 

CAD files 

reviewed, 

second pass 

2016-05-18 

Files 

reworked 

2016/03/11 175 175 10:56 22:56 12:00 12:00 170 5 

2016/03/12 0 175 0:00 0:00 0:00 12:00 0 0 

2016/03/13 0 175 0:00 0:00 0:00 12:00 0 0 

2016/03/14 0 175 0:00 0:00 0:00 12:00 0 0 

2016/03/15 3 178 15:27 18:41 3:14 15:14 3 0 

2016/03/16 176 354 10:06 24:25 14:19 29:33 176 0 

2016/03/17 43 397 8:10 16:46 8:36 38:09 43 0 

2016/03/18 1 398 8:10 13:05 4:55 43:04 1 0 

2016/03/19 0 398 0:00 0:00 0:00 43:04 0 0 

2016/03/20 0 398 0:00 0:00 0:00 43:04 0 0 

2016/03/21 121 519 12:21 19:14 6:53 49:57 121 0 

2016/03/22 189 708 8:15 17:47 9:32 59:29 189 0 

2016/03/23 228 936 9:23 21:19 11:56 71:25 228 0 

2016/03/24 265 1201 8:52 22:11 13:19 84:44 251 14 

2016/03/25 0 1201 0:00 0:00 0:00 84:44 0 0 

2016/03/26 0 1201 0:00 0:00 0:00 84:44 0 0 

2016/03/27 0 1201 0:00 0:00 0:00 84:44 0 0 

2016/03/28 346 1547 8:38 23:58 15:20 100:04 334 12 

2016/03/29 206 1753 11:17 19:35 8:18 108:22 206 0 

2016/03/30 281 2034 8:32 21:28 12:56 121:18 273 8 

2016/03/31 193 2227 8:18 22:30 14:12 135:30 188 5 

2016/04/01 83 2310 8:56 15:53 6:57 142:27 80 3 

2016/04/02 204 2514 14:15 21:44 7:29 149:56 197 7 

2016/04/03 203 2717 9:29 21:59 12:30 162:26 201 2 

2016/04/04 129 2846 10:16 17:49 7:33 169:59 116 13 

2016/04/05 243 3089 9:16 20:55 11:39 181:38 192 51 

2016/04/06 206 3295 9:15 26:36 17:21 198:59 195 11 

2016/04/07 233 3528 8:19 17:55 9:36 208:35 204 29 

2016/04/08 179 3707 8:33 19:18 10:45 219:20 156 23 

2016/04/09 0 3707 0:00 0:00 0:00 219:20 0 0 

2016/04/10 180 3887 7:42 24:36 16:54 236:14 171 9 

2016/04/11 98 3985 9:28 13:37 4:09 240:23 96 2 

2016/04/12 22 4007 14:07 24:03 9:56 250:19 21 1 

2016/04/13 35 4042 11:07 20:18 9:11 259:30 33 2 

2016/04/14 41 4083 9:27 13:11 3:44 263:14 36 5 

2016/04/15 85 4168 14:18 20:44 6:26 269:40 77 8 

2016/04/16 14 4182 8:44 17:40 8:56 278:36 14 0 

2016/04/17 147 4329 9:02 24:08 15:06 293:42 103 44 

2016/04/18 0 4329 0:00 0:00 0:00 293:42 0 0 

2016/04/19 20 4349 10:06 15:54 5:48 299:30 9 11 

2016/04/20 26 4375 12:13 16:54 4:41 304:11 24 2 

2016/04/21 13 4388 9:42 12:49 3:07 307:18 12 1 

2016/04/22 0 4388 11:01 14:17 3:16 310:34 52 52 

2016/04/23 0 4388 0:00 0:00 0:00 310:34 0 0 

2016/04/24 0 4388 11:43 26:44 15:01 325:35 142 142 

2016/04/25 0 4388 8:07 10:37 2:30 328:05 60 60 

TOTALS 4388    328:05  4374 522 
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Hours per day 
 

While there was a target number of files to review and complete each day, working for 8 hours straight was 

just not feasible. Instead the working day was broken into shorter work sessions. In order to optimize shorter, 

concentrated work sessions, the work was often completed in the evenings and into the early morning, or on 

the weekends when there were no emails, phone calls or meetings to attend. 
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What stands out in these reports is that the number of files being reviewed 

decreased as the time to review them increased. This held true to the adage, 

“the first save is easiest”. The hardest aspects, such as reconciling and reviewing 

complicated or problematic files took longer to address. 
 

In total there were 4,388 CAD files reviewed, of which 522 had to be reviewed a second time. The total 

number of files CAD files reviewed was 4,910. The total hours spent, excluding any set up or trial bulk 

saves, was 328 hours (1 person, 8 hours a day, for 41 days). Each bulk load test ran ~12 hours.  

 

Testing the Bulk Load in VM#2 
 

Bulk load import test #1 
The bulk load was run and completed successfully overnight. The first run did not include configurations. 
 

Bulk load import test #2 
The VM was reset. The bulk load was run and included configurations this time. This did not complete 

overnight because there was not enough disk space to accommodate the number of files. 
 

Bulk load import test #3 
The VM was reset and disk space was added. Some duplicate configuration names were missed, e.g. 

“No Threads”, “2”, and models with the same Item ID having different revisions. These were missed even 

with the detailed analysis reports. Also, while renaming representational configurations that were to be 

skipped with “Ref_”, some were erroneously renamed “Rep_” which caused the bulk loader to stop. 

These were human errors. 
 

Bulk load import in VM #4 
The VM was reset. The bulk load was run – this time including configurations and pdf documents. This 

run completed overnight. However, PDFs were not uploaded as expected on this import, as they didn’t 

conform to the consistent naming convention. This was fixed.   
 

Bulk load import in VM #5 

The VM was reset. The bulk load was run and included configurations and pdf documents this time. This 

run completed successfully overnight. 

“The first save is the easiest.” 
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Testing the Bulk Load in Customer’s Test Environment Identified Issues 
 

Collisions with existing data  
The customer’s test environment had been set up to test the bulk load data. However, it had no 

existing Teamcenter data in it. A test run was conducted despite this omission. Before proceeding 

with the bulk load test, we took an educated guess at some possible CAD names, such as pin.sldprt 

and spring.sldprt, and confirmed there were existing item IDs in the customer’s production 

Teamcenter. These CAD models were renamed. Existing references to the renamed CAD files were 

replaced and rerouted, where they were used and added to the renamed spreadsheet. 

 

Special characters 
One CAD file name contained a  ° symbol. This wasn’t an issue when testing the bulk load in the VM. 

However, when the files were copied and pasted from one server to another, the symbol changed. The 

bulk loader didn’t like the change and would not proceed. 

 

Rework 
The revision attribute value on 522 CAD files needed to be changed after the first bulk load to the 

customer’s test site. The customer’s Teamcenter system did not accept the existing values, which led to 

two choices.  

 

1. Open the rules in Teamcenter to allow all revision values without changing the CAD models 

2. Change the revision values 

The customer chose to rename the revisions. 

 

Human Errors 
The team was logged in as infodba. During the bulk load the team was not prompted to change the login 

name, so all data was saved as infodba. After the migration was complete, the administrator moved the 

ownership of all the data to the migration user. 

 

Orphaned parts 
For the purposes of this study, an orphaned part is a part that does not drive a drawing of the same 

name. This is best explained with an example.  

 

There are two CAD files: 

MXL-2A.slddrw 

MXL-2A.sldprt 

 

In Teamcenter, these two CAD objects would be datasets in the Item ID “MXL-2A”.  
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However, after opening the drawing MXL-2A in SOLIDWORKS, the CAD model referenced in the drawing 

was pMXL-2A.sldprt, which also has a drawing. The pMXL-2A.sldprt CAD model is referenced in a CAD 

drawing of the same name: MXL-2A.sldprt is referenced in another drawing, OV-2A.slddrw. The orphan 

is MXL-2A.sldprt. 

 

 
 
While managing orphaned parts is not an issue for Teamcenter, for the SOLIDWORKS integration to 
Teamcenter, or for migration, orphaned part files do present a problem with respect to design and data 
integrity and should be remedied before migration for several important reasons. 

 
 It is confusing for non-CAD users. Unless the non-CAD user looks at the Where Used or impact 

analysis in Teamcenter it will not be evident that the two CAD files in the same Teamcenter Item 

ID are not related. 

 

 Referencing an orphaned CAD model in a CAD assembly, when that CAD model is not driving 

the drawing specification, will lead to discrepancies in the design of its’ mating parts or during 

manufacturing. 

 

 As data comes under configuration management control, or once any of the three Teamcenter 

item revisions has a status indication, it begs the question, “How can you change one CAD object 

without having to change the others, in effect revising more Items than you intend to?” 
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The best way to mitigate future problems associated with orphaned parts is to rename the file so the 

dataset is saved with its related drawing Item ID or it is saved in a separate Item ID. In this case  

MXL-2A.sldprt is renamed to OV-2A.sldprt and the single drawing now points to the newly named CAD 

model and will be stored in the same item ID as its’ related drawing. 
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Conclusion 

 

 

 
 

The temptation to quickly shove a lot of CAD data into Teamcenter to get into production is very tempting. 

However, improper or incomplete data preparation, and improper or incomplete testing is a recipe for 

confusion and frustration. 

 

The process and tools used by the application expert in this situation provided a quality set of data ready 

for any needs within Teamcenter.  

 

For small amounts of data, this manual process is feasible, but not an effective use of talent or resources 

especially for an experienced engineer or senior user. The issues that are typically uncovered will require 

a level of understanding that exceeds the experience or knowledge of the outsourcing team without 

significant supervision. 

 

Manual migration quickly becomes very difficult as the quantity of data increases, whereby a more 

substantial migration process is recommended. It is important to note that the import tools available with 

the various CAD systems are just one part of the issue. The keys to any data migration initiative are: 

 Having a realistic understanding of your data,  

 Knowing the quality of the data,  

 And planning the way it will map into your next generation PLM system.  

 

A migration vendor can guide you through these and other unforeseen issues to make sure the results 

are a complete representation of your desired data. 

  



 © 2017 International TechneGroup Incorporated. All Rights Reserved.  16 

Glossary 

 
 
 

 
 
 
manual migration – Interactive loading of customer data requiring skilled human resource(s) to be  
dedicated to the activity of migration rather than the activity of creating new products.  
 
managed migration – The ITI process of migrating data in an iterative, complete manner based on 
business rules. This process helps the company focus on business issues, rather than obscure technical 
details. Managed migration is scalable. 
  
CAD clean up – Work done by a CAD user to ensure that the complete representation of the CAD data 
(models through to drawings) meets the design standards and data standards of the company. 
 
SOLIDWORKS – 3D CAD application 
 
SWIM – Another name for ITI’s Teamcenter integration for SOLIDWORKS. 
 
shared configuration – A SOLIDWORKS configuration for which the same name  is contained in two 
different master files. This is a special case of duplication of data. 
 

 
 
collision – When an existing Teamcenter item ID exists for data to be migrated. 
 
orphan – a CAD model referenced in a differently named drawing and where there also exists a  
non-related drawing of the same name. See section on Orphans. 
 
dataset – An abstraction of a file stored in Teamcenter that contains a named reference stored on the 
volume server. Examples of datasets include SOLIDWORKS CAD models, Word document, PDF. 
 
refile – An automated process to open an old CAD file and update it to the current data schema and file 
format. This typically implies some changes to the file. 
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About ITI  

 

 

 

International TechneGroup Incorporated (ITI) was founded in 1983 by the late Dr. Jason "Jack" Lemon, 

with a mission to help manufacturers drive innovation and time to market by applying computer-aided 

product development to engineering problems. Since then, the increased use of product-development 

software and engineering systems across the enterprise has created complex integration and 

interoperability obstacles, which our clients are often not able to overcome on their own. Today, ITI is the 

global leader providing reliable interoperability, validation and migration solutions for product data and 

related systems. 

 

 

For more information 

To remain competitive, manufacturers are implementing model-based enterprise, advanced simulation, 

and PLM initiatives supported by best-in-class engineering systems. When product data interoperability 

issues threaten to impede the progress of these initiatives, you need a partner with proven experience. 

We are product data interoperability experts specializing in conversion, integration, validation and 

migration solutions. Our customers recognize the value of having a trusted solution partner that provides 

more than just software. ITI solves complex product data interoperability problems so that the world’s 

leading manufacturers can focus on making great products.  

 

 

Contact us: 

5303 DuPont Circle  

Milford, OH, 45150 

Phone: 513-576-3900  

 

To learn more about ITI, visit www.iti-global.com.  
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