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Architecture Considerations

Software / Server Tiers (What is running where)

Network Latency (speed of network)

Network Bandwidth (size of pipe)

Client / Server Chattiness (# of calls between)

Horizontal Scalability (fail-over)

Vertical Scalability (right size servers)

Scaling Up / Scaling Down (don’t forget the small guy)
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TcEng V9.1 Deployment Architecture

Business LogicBusiness Logic
ServerServer

Client Desktop

Data Center

RichRich
Client (2Client (2--tier)tier)

RichRich
Client (2Client (2--tier)tier)

(Browser)(Browser)
Thin ClientThin Client

Authoring 
Applications

EmbeddedEmbedded
CAD MgrCAD MgrVisMockupVisMockup

Teamcenter Clients

DatabaseDatabase
ServerServer

Web / Web / 
Business LogicBusiness Logic

Server(s)Server(s)

TcPLMTcPLM

File Server(s)File Server(s)

Latency support between Client & Data Center

2-tier:

20-40 ms

3-tier rich client:

80ms

Not supported by CAD Mgrs

Not widely deployed
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Federation to cross high latency boundaries
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Architecture Considerations

Software / Server Tiers (What is running where)

Network Latency (speed of network)

Network Bandwidth (size of pipe)

Client / Server Chattiness (# of calls between)

Horizontal Scalability (fail-over)

Vertical Scalability (right size servers)

Scaling Up / Scaling Down (appropriate for all size customers)
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Latency – V9.1

As latency increases, performance seriously degrades

2-tier Rich Client & CAD Mgrs
20-40ms is the typical max

3-tier Rich Client 
80ms is the typical max, but not supported for CAD Mgrs

3-tier Thin Client
200-300ms is supported today, but the thin client only 
supports a subset of PDM use cases

Business logic must be executed on the web server

Unattractive UI
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Typical Industry File Delivery
Client Desktop

Data Center 1

File Server(s)File Server(s)

Web Server(s)Web Server(s)

DatabaseDatabase
ServerServer

Business LogicBusiness Logic
Server(s)Server(s)

Files typically flow through the Functional / Web server 

Files are transferred multiple times

No file caching infrastructure

Inefficient use of network bandwidth

Significant deployment limitations
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Supporting High Latency Clients

Meta-data
Goal is 1 round trip from client to server per gesture

File Delivery
Keep the file “close” the user
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Why do 3270 applications tend to scale?

Minimize trips between client and data center
1 enter key 1 send / 1 screen returned

Usually meta-data only

Dedicated low-latency proprietary network

When running 3270 emulation over a TCP/IP 
connection only the screen scraping is being sent
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Why does Yahoo scale?

Minimize trips between client and data center

Browser Cache
Files cached on the user’s desktop

Distributed File Cache (via “akamai”)
Files cached throughout the internet, not just San Jose

HTML, DHTML, Javascript, 
Applets, Images, Movies, …
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UGS Enterprise Architecture

Resource Tier
Database File Vaults

.Net

J2EE

CORBA

Enterprise Tier

PLM UI Framework PLM XML Framework

PLM Business Logic

PLM Data Model
Product Plant ProcessResource

Service
Exposure

Business Modeler Extension Framework

Client Tier
Web Browser Rich Client Visualization Tecnomatix NX

Application
Integration

WS
Integration

Web Tier
PLM SOAP Services Knowledge Fusion Services PLM Web Services

Validation Services

Supplier & 
Partner 

Applications

ERP

CRM

SCM

CAx

PDM

Office



12© UGS Corp. 2006. All rights reserved. UGS Confidential

Teamcenter Evolution to PLM 
Direction – 4 Tier Functional Architecture

DBMS File Stores

Client Tier

Resource Tier

Enterprise Tier

Web Tier

Rich
Client

Thin
Client

Transaction Engine

Services

Web Container

Web Services

Rich Client
J2SE, PLM Vis, HTTP/S

Web Client
PLM Vis, Java Applets, HTTP/S
Tc Core: DHTML, JavaScript
TcC: ActiveX, Sharepoint

Web Technologies
XML / XSLT, CSS, Web 
Services, SOAP
Tc Core: IIS, Apache, Tomcat
TcC: ASP.net, IIS

Leading J2EE Application Servers
BEA, IBM, Sun, Oracle, JBoss

Security/LDAP
Sun, Oracle, Active Directory, 
IBM

Resource Tier
Oracle, SQL*Server
3rd party – Adobe, FTS

Platforms
Unix, Win, Linux
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Teamcenter Evolution to PLM 
Continued Support for 2-tier clients (low latency)

DBMS File Stores

Client Tier

Resource Tier

Enterprise Tier

Web Tier

Rich
Client

Thin
Client

Transaction Engine

Services

Web Container

Web Services

Rich Client
J2SE, PLM Vis, HTTP/S

Web Client
PLM Vis, Java Applets, HTTP/S
Tc Core: DHTML, JavaScript
TcC: ActiveX, Sharepoint

Web Technologies
XML / XSLT, CSS, Web 
Services, SOAP
Tc Core: IIS, Apache, Tomcat
TcC: ASP.net, IIS

Leading J2EE Application Servers
BEA, IBM, Sun, Oracle, JBoss

Security/LDAP
Sun, Oracle, Active Directory, 
IBM

Resource Tier
Oracle, SQL*Server
3rd party – Adobe, FTS

Platforms
Unix, Win, Linux
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Outlook 2003 Clients

Browser Based Client

Near Full Functionality

Rich Application Client

Full Functionality

Consistent Look-n-Feel
Consistent Usability
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Teamcenter Client Strategy

Thin Client Rich Client

Application ClientsApplication Clients

Make IT characteristics Make IT characteristics 
as as ““thinthin”” as possibleas possible

Community ClientCommunity ClientNetwork FolderNetwork Folder

Make functionality Make functionality 
as as ““richrich”” as possibleas possible
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Tc 2005 Deployment Architecture

Business LogicBusiness Logic
ServerServer

Client Desktop

Data Center

RichRich
Client (2Client (2--tier)tier)

RichRich
Client (4Client (4--tier)tier)

(Browser)(Browser)
Thin ClientThin Client

Authoring 
Applications

WindowsWindows
Tc NetworkTc Network

FolderFolder

EmbeddedEmbedded
mCADmCAD MgrMgrVisMockupVisMockup

Teamcenter Clients

File Server(s)File Server(s)

CacheCache
File Server(s)File Server(s)

ClientClient
File CacheFile Cache

Web Server(s)Web Server(s)

DatabaseDatabase
ServerServer

Business LogicBusiness Logic
Server(s)Server(s)

TcPLMTcPLM

Latency support between Client & Data Center

2-tier:

20-40 ms

4-tier goals: (not yet validated for all CAD integrations)

Tc 2005: 120ms (validated for rich client; not yet CAD)

Tc 2007: 200ms

Tc 2008: 300ms

EmbeddedEmbedded
eCADeCAD MgrMgr
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Tc 2005 File Caching Infrastructure
Client Desktop

Data Center 1

File Server(s)File Server(s)

CacheCache
File Server(s)File Server(s)

RichRich
Client (4Client (4--tier)tier)

EmbeddedEmbedded
xCADxCAD MgrMgr

ClientClient
File CacheFile Cache

Web Server(s)Web Server(s)

DatabaseDatabase
ServerServer

Business LogicBusiness Logic
Server(s)Server(s)

TcPLMTcPLM

File Server(s)File Server(s)

RichRich
Client (4Client (4--tier)tier)

EmbeddedEmbedded
xCADxCAD MgrMgr

ClientClient
File CacheFile Cache

RichRich
Client (4Client (4--tier)tier)

EmbeddedEmbedded
xCADxCAD MgrMgr

ClientClient
File CacheFile Cache

RichRich
Client (4Client (4--tier)tier)

EmbeddedEmbedded
xCADxCAD MgrMgr

ClientClient
File CacheFile Cache

CacheCache
File Server(s)File Server(s)

Data Center 2
Enabling High Performance Cache 
and File Transfer Technologies
Secure Cache and File Streaming with 
Best Access Routing 
On-Demand and Pre-Population of 
Server Cache

Dynamic, Scalable Deployment 
Topology Supporting Multiple Client 
and Server Caches 
Lowers Operation and Administrative 
Costs
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File Caching Infrastructure

Concentrated File Access
Clients directly access files via 
tickets (eliminate multiple hops)
Fast FMS Server
Lower Cost PLM File Servers

Common caching infrastructure
User based Local File Cache 
(FCC)
Shared server cache (FSC)

Each FMS Server Cache May Span 
Multiple PLM File Servers

FMS Caches Recently Accessed 
Files & File Fragments
Supports Smart Clients with 
Random File Access

Files identified via Ticket using a file 
GUID
No Client Mounts

File Server(s)File Server(s)

CacheCache
File Server(s)File Server(s)

ClientClient

EmbeddedEmbedded
xCADxCAD MgrMgr

ClientClient
File CacheFile Cache

Web Server(s)Web Server(s)

DatabaseDatabase
ServerServer

Business LogicBusiness Logic
Server(s)Server(s)

TcPLMTcPLM

File TicketFile Ticket

File TicketFile Ticket
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File Caching Infrastructure

Ideal for Large Number of 
Remote Rich Clients

Whole File Transfer
Whole File Caching

Partial File Transfer Smart 
Clients (JT, NX)

Partial File Caching

Substantial Reduction in 
WAN Volume

Streaming Protocol

Stream Through to Client

Transfer Files Across WAN Just 
Once

Accelerated WAN Transmission
File Server(s)File Server(s)

CacheCache
File Server(s)File Server(s)

ClientClient

EmbeddedEmbedded
xCADxCAD MgrMgr

ClientClient
File CacheFile Cache

Web Server(s)Web Server(s)

DatabaseDatabase
ServerServer

Business LogicBusiness Logic
Server(s)Server(s)

TcPLMTcPLM

High latency
boundary

RemoteRemote
File Server(s)File Server(s)
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Latency – Tc 2005

2-tier Tc 2005
Basically the same as V9.1

20-40ms for acceptable performance

4-tier Tc 2005
As latency increases, performance is affected linearly

Not yet supported for CAD Mgrs

4-tier Tc 2005 SR1
Most CAD Mgrs now supported w/ 4-tier:

NX, I-deas, CATIA, ProE, Inventor

Mentor, Cadence
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Value of 4-tier Clients

Lower end desktops can run the rich client

Less impact on desktop to run integrated CAD mgr
More memory available for the CAD application

Higher latency desktops can now run:
Rich client

Integrated CAD mgr

Unified Server Management
Rich Client; Thin Client; Network Folder
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Tc 2005 Deployment Architecture

Business LogicBusiness Logic
ServerServer

Client Desktop

Data Center

RichRich
Client (2Client (2--tier)tier)

RichRich
Client (4Client (4--tier)tier)

(Browser)(Browser)
Thin ClientThin Client

Authoring 
Applications

WindowsWindows
Tc NetworkTc Network

FolderFolder

EmbeddedEmbedded
mCADmCAD MgrMgrVisMockupVisMockup

Teamcenter Clients

File Server(s)File Server(s)

CacheCache
File Server(s)File Server(s)

ClientClient
File CacheFile Cache

Web Server(s)Web Server(s)

DatabaseDatabase
ServerServer

Business LogicBusiness Logic
Server(s)Server(s)

TcPLMTcPLM

Latency support between Client & Data Center

2-tier:

20-40 ms

4-tier goals: (not yet validated for all CAD integrations)

Tc 2005: 120ms (validated for rich client; not yet CAD)

Tc 2007: 200ms

Tc 2008: 300ms

EmbeddedEmbedded
eCADeCAD MgrMgr
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Value of continued 2-tier Client Support

Inexpensive computing platform
The desktop is the usually the most inexpensive 
computer a company purchases

Moving the business logic server from the desktop to the 
data center means moving computing from an 
“inexpensive” desktop to an “expensive” server

Still appropriate for low latency clients
Though still inappropriate for high latency clients

2-tier clients can be used in conjunction w/ 4-tier clients 
in the same deployment
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Deployment Architecture Evolution

Teamcenter 2004 (V9.x)
2-tier deployments (PLM & CAD)

3-tier deployments (PLM only)

Teamcenter 2005
2-tier & 4-tier deployments (PLM & CAD)

Teamcenter 2007
2-tier & 4-tier deployments (PLM & CAD)
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Architecture Evolution

Supporting 2-tier isn’t wrong
Forcing 2-tier is wrong

Cannot require an HTTP listener on every desktop

Supporting multi-site isn’t wrong
Forcing multi-site is wrong

Multi-site is still great technology for:
High latency or unreliable networks

Semi-Autonomous Installations
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Collaboration Spectrum

Managed
Collaboration

Ad Hoc
Collaboration
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Collaboration Spectrum

Change Request/
Change Order/

Change Notification

Issue Mgt
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Deployment with TcC

Business LogicBusiness Logic
ServerServer

Client Desktop

Data Center

RichRich
Client (2Client (2--tier)tier)

RichRich
Client (4Client (4--tier)tier)

(Browser)(Browser)
Thin ClientThin Client

Authoring 
Applications

(Browser) (Browser) 
CommunityCommunity

ClientClient

WindowsWindows
Tc NetworkTc Network

FolderFolder

EmbeddedEmbedded
CAD MgrCAD MgrVisMockupVisMockup

Teamcenter Clients

File Server(s)File Server(s)

CacheCache
File Server(s)File Server(s)

ClientClient
File CacheFile Cache

ActiveActive
DirectoryDirectory Web Server(s)Web Server(s)

DatabaseDatabase
ServerServer

SQLSQL
ServerServer

TcCTcC

Business LogicBusiness Logic
Server(s)Server(s)

.NET.NET
SharepointSharepoint

Server(s)Server(s)

TcPLMTcPLM

AppshareAppshare
ServerServer

EmbeddedEmbedded
eCADeCAD MgrMgr
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Teamcenter Deployment Architecture

CAD 
Translators

CAD 
TranslatorsServer

Manager

Presentation
Tier

Enterprise
Tier

Resource
Tier

File 
Management 

Server File Servers

NFS Access CIFS Access

                  Browser

Rich
Browser 

Client

Client
Tier

Directory Svc

Rich Java 
Client

LDAP

VisMockup

Directory Svc

SQL Server or 
Oracle 

Load Balancer

MCADNX4Solid
EdgeI-deasECAD

Distributed 
Services Mgr

FSC

FCC

FSC

FSC

FSC

FSC

FSC

HQ Data Center

HTTP over  TCP/IP 
socket

HTTP over  TCP/IP 
socket

HTTP over  TCP/IP 
socket

HTTP over  TCP/IP 
socket

HTTP over  TCP/IP 
socket

HTTP over  TCP/IP 
socket

Local Data Center Local Data Center

(LAN / WAN)

(LAN / WAN)

J2EE App Server

HTTPD Listener

J2EE App Server

HTTPD Listener

Rich Java 
Client

From remote site

LAN only

WebDAV
Client

MS Office
FrameMaker

Rich 
Client
SSO

From all sites

File Servers
NFS CIFS

File 
Management 

Server

Master Volumes

Cached Files Cached Files

Enterprise tier 
On client

SQL Server or Oracle

Teamcenter
Business Logic

Server

Teamcenter
Business Logic

Server

Server
Manager

PDM
Business Logic

Server

JCA 
Adapter

Server
Manager

CAD 
TranslatorsServer

Manager

PDM
Business Logic

Server

Server
Assigner

HTTP over  
TCP/IP socket

HTTP over  
TCP/IP socket

Tc plug-in Tc plug-in Tc plug-in Tc plug-in Tc plug-in Tc plug-in

Blue frame 
denotes  

client side 
install

Teamcenter
Business Logic

Server

tcfs

JCA 
Adapter
Server

Assigner
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Teamcenter Deployment Architecture

CAD 
Translators

CAD 
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Local Data Center Local Data Center
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(LAN / WAN)

J2EE App Server

HTTPD Listener

J2EE App Server

HTTPD Listener

Rich Java 
Client

From remote site

LAN only

WebDAV
Client

MS Office
FrameMaker

Rich 
Client
SSO

From all sites

File Servers
NFS CIFS

File 
Management 

Server

Master Volumes

Cached Files Cached Files

Enterprise tier 
On client

SQL Server or Oracle

Teamcenter
Business Logic

Server

Teamcenter
Business Logic

Server

Server
Manager

PDM
Business Logic

Server

JCA 
Adapter

Server
Manager

CAD 
TranslatorsServer

Manager

PDM
Business Logic

Server

Server
Assigner

HTTP over  
TCP/IP socket

HTTP over  
TCP/IP socket

Tc plug-in Tc plug-in Tc plug-in Tc plug-in Tc plug-in Tc plug-in

Blue frame 
denotes  

client side 
install

Teamcenter
Business Logic

Server

tcfs

JCA 
Adapter
Server

Assigner

““Most ExpensiveMost Expensive”” HardwareHardware
High AvailabilityHigh Availability

RAID 10 / RAID 5 disksRAID 10 / RAID 5 disks
Requires BackupRequires Backup

““Medium CommodityMedium Commodity”” HardwareHardware
(e.g., 4 CPU; 32 GB RAM)(e.g., 4 CPU; 32 GB RAM)

Commodity HardwareCommodity Hardware
(e.g., 1 CPU; 2 GB RAM)(e.g., 1 CPU; 2 GB RAM)

Desktop appropriate to specific userDesktop appropriate to specific user

Does not need to be Does not need to be ““backed upbacked up””
Lots of Lots of ““cheapcheap”” diskdisk
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Teamcenter with Community
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Sharing

Rich Java 
Client

Community 
Browser 

Client

From remote site

LAN only

WebDAV
Client

MS Office
FrameMaker

Rich 
Client
SSO

Files

From all sites

File Servers
NFS CIFS
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Minimum Deployment Requirements

CAD 
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Enterprise tier 
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Teamcenter Architecture (Detailed View)
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Teamcenter Communication Protocols

A Net8 or SQL
B Net8 or SQL
C ASP.NET SQL access
D NFS, CIFS, TCP Socket
E TCP Socket or TCP Multi-Cast
F .NET remoting
G HTTP/S
I TCP Socket (http payload)
J TCP Socket (http payload)
M HTTP/S

N HTTP/S

O JCA

R local host TCP Socket

S local file access

T IIOP

U HTTP/S

Y RPC; HTTP/S (Tc 2007)

Z RPC; HTTP/S (Tc 2007)

* Red boxes require a JRE 
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PLM Deployment Flexibility
(LAN / WAN Clients in all configurations)

TcTc

Tc Tc Tc

Tc Tc

Tc Tc

Tc

Peer-to-Peer Lead Site Central Deployment
P2P WIP collaboration

Files

Files Files

Files

Files Files

Files Files Files

Files

Files Files Files
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Global Deployment

Satellite Site

Lead Site

Supplier Site

Web ServerWeb Server

Business LogicBusiness Logic
ServerServer

DatabaseDatabase
ServerServer File ServerFile Server

Web ServerWeb Server

Business LogicBusiness Logic
ServerServer

DatabaseDatabase
ServerServer File ServerFile Server

Web ServerWeb Server

Business LogicBusiness Logic
ServerServer

DatabaseDatabase
ServerServer File ServerFile Server

LocalLocal
ClientsClients

Remote ClientsRemote Clients

Controlled LocalControlled Local
File ServerFile Server

Controlled LocalControlled Local
File ServerFile Server

Controlled DMZControlled DMZ
File ServerFile Server

Server / Server connectionServer / Server connection

Client / Server connectionClient / Server connection

Intra-Company Inter-Company

Controlled LocalControlled Local
File ServerFile Server
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PLM Deployment Flexibility
(LAN / WAN Clients in all configurations)

TcTc

Tc Tc Tc

Tc Tc

Tc Tc

Tc

Peer-to-Peer Lead Site Central Deployment
P2P WIP collaboration

Files

Files Files

Files

Files Files

Files Files Files

Files

Files Files Files
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PLM & ERP

TcTc

Tc Tc Tc

Tc Tc

Tc Tc

Tc

Peer-to-Peer Lead Site Central Deployment
P2P WIP collaboration

Files

Files Files

Files

Files Files

Files Files Files

Files

Files Files Files

ERP ERP ERP
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Global Deployment

Satellite Site

Lead Site

Supplier Site

Web ServerWeb Server

Business LogicBusiness Logic
ServerServer

DatabaseDatabase
ServerServer File ServerFile Server

Web ServerWeb Server

Business LogicBusiness Logic
ServerServer

DatabaseDatabase
ServerServer File ServerFile Server

Web ServerWeb Server

Business LogicBusiness Logic
ServerServer

DatabaseDatabase
ServerServer File ServerFile Server

LocalLocal
ClientsClients

Remote ClientsRemote Clients

Controlled LocalControlled Local
File ServerFile Server

Controlled LocalControlled Local
File ServerFile Server

Controlled DMZControlled DMZ
File ServerFile Server

Server / Server connectionServer / Server connection

Client / Server connectionClient / Server connection

Intra-Company Inter-Company

Controlled LocalControlled Local
File ServerFile Server
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Summary

Evolve to take advantage of the new deployment 
architecture

You can use it “in the old” pattern if desired
Don’t have to centralize

Don’t have to move to 4-tier

Centralize where appropriate

Federate where appropriate

Don’t swallow the elephant in one bite



41© UGS Corp. 2006. All rights reserved. UGS Confidential

Three Key Architecture Investments
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Thank You

www.ugs.com
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