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Agenda

= Large Assembly basics

= Settings to improve graphics performance

= Settings to work efficiently with Large Assemblies
= Other Operational tips

= Hardware and O/S considerations
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Large Assembly Basics

What characterizes a “Large Assembly”?
High number of small parts (fasteners, clips, std parts)
Collection of very complex (“heavy”) parts

Assembly that is dimensionally large

Wb e

Assembly that is very dense

Aerospace assemblies are often some combination of all.

All present challenges to working efficiently and can frustrate users
If performance is not adequate.
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Large Assembly Basics ()

How do | maximize my productivity when working
with Large Assemblies?

1. Use the appropriate settings to “tune” your system for best
performance

2. Employ working practices and techniques that contribute
to system efficiency

. Load and visualize only what you need

. Structure you data properly
. Learn (and use) the tools and techniques

3. Utilize the latest hardware platforms
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Use Settings to “tune” your system

= Settings to optimize graphics performance
— Time do display the geometry

— Responsiveness and Smoothness when moving geometry on
screen

— Time to select or highlight geometry

= Settings to improve interactive performance
— Minimize the amount of data loaded into memory

— Improve loading time
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Settings to enhance graphics performance

Tools

L Options

L General

L Display — Visualization tab

yer Filter |T}1bcjmee; 4|»

[] Graduated color backgrou
Uncheck - Graduated color mmp——
background (checked by ¥ Parameters ?%Zw%mWﬁ
defau It) | I fDewtice: and :.ﬁf::e‘?d"d
Anti-aliasing
[] Edges/Lines Offset IU Z —
Uncheck - Anti-aliasing CJFull Scene  Super Sampling| '« |24l
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Settings to enhance graphics performance

Tools
L Options
L General
L Display — Navigation tab '
o . | Layer Fiter |Thicknes [ |
U h k P I t G t f 5E|E‘:tlﬂn ......................................................................... E
[IEIYSELS = PSEIEE tEe ey [1iPreselect in geometry view |
. . h k d b d f It P N | Errtam s e e e
in view (checked by default) e —
= il [ Display manipulation bounding box
w0 Compatibility display of manipulstors to| 50 [2]element(s)
L P2 Parameters = Display immersive st for preselection navigator
o [ Display auxiliary viewer for praselection navigator =
—% Devices and [ prhighiight faces for preselection navigator
‘_. irifre shreictiire ) D{Splay immersive viewer for preselection navigator
Mechanical De IJZIGTa»ﬂationaI affacts during navigation (0 ¢ QY @ 7
I Fallcw ground at altitude (in fmim) |'J
1 Shape @ Animation during viewpoint modification
‘ Analysis & Sirr [[] Disable the rotation sphere display ar
Fly/Walk
i AEC Plant [ Callision detection enabled
i @ Fointisoens collision
'@: Machlnlng D Spherefscene collision. Sphieta radios (in fm): | 1000
EI % Mouse Sensitivity T[]u-ﬂ %

* Note: This may disable the “Other Selection...” option from the contextual menu (R18)
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Settings to enhance graphics performance

Tools

L Options

L General

L Display — Performance tab

Check - Occlusion culling enabled
(default is unchecked)®

Occlusion culling

‘4 Occlusion culling enabled

byer Filter |T§=u:)me$ 4 | >
)

8% Parameters ¢ © Fixed: [2= =i U
- PZ Devices and Curves’ accuracy ratio 108 x 3D accuracy.
Infrastructure 20 Accuracy T
Mechanical Dee P JI—
. Shape S [z B
‘ Analysis & Slml el i et
| AEC Plant . T
V Machining =i :u“mg =
= - ﬁl . S V\n;t:iieMuwg

or multi-core systems

* QOcclusion culling is multi-threaded so will take advantage of multi-processor
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What is “Occlusion Culling”?

= A computing technigue to pre-process a scene so
as to not render objects completely obscured from
view by other objects

A, B, and D are
rendered, C is not
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Settings to enhance graphics performance

Tools

L Options

L General

L Display — Performance tab

3D Accuracy
Set 3D Accuracy to “Proportional” @ Proportional: D‘ﬁﬂ
Suggested value = 0.5 '
(default is “Fixed” with a 0.20 value) ) Eisced- | 320 H

Especially significant for
dimensionally large surfaces

.. Shape Ofed:  [102 U

/. Analysis & Simt | __

| of detail

: : . . | AEC Plant g WS Mg
Can use triangle visualization & et % 5
or triangle count command to o Cswe  Whenoms

quantify 295 | 2w

I
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Demonstration of 3D accuracy setting for dimensionally large surfaces

Proportional

Triangles'number for entire scene
Total triangles’ number = k B £ & DEpand AlLewls 1K
Simple triangles' number =
Triangle strips’ number 3 Triangle strips’ number 983
Maximum triangles’ number in triangle - Maximum triangles’ number in triangle st

Average triangles’ number in triangle strips i Average triangles number in triangle strips
Triangle fans’ num 431 Triangle fans’ number = 150

Maximum triangles’ number in triangle fan Maximum triangles' number in triangle fan
Average triangles” number in triangle fans 5 Average triangles' number in triangle fans

Hard to “see”
difference with
shading

8,435

222,626 .
Triangles

Triangles U

Using su esgted

Total triangles' number = 4 j [ defaUIt ; ; 4 gg .
o - ) 23 ¢ Accuracy:

Accuracy: .
Fixed=0.2 Proz%rtéonal

Maximum triangles’ number in triang 53 ' : in triangle fan
Average triangles’ number in triang! ] umber in triangle fans

Difference is
obvious with
triangles display
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Settings to enhance graphics performance

Tools

L Options

L General

L Display — Performance tab

T Options ipulation | Navigation | Performance | Visuslization | Layer Filter |Thicknes 4| » |
Occlusion culling I~
General i Ocelusion culling enabled 1
Set Curves’ accuracy ratio to 1.00 WO DEEEY 0 Accusy
(this is the default value) D8 compatibility 7=
D% Pa O Fixed: | I == :
l Curves’ accuracy ratio: r—ﬂili x 3D accuracy. |
Value of 1.00 means surface Infra _ 1
Mechanical Des  © Fopertonat ‘“— ’ ;
boundary curves hav_e same ’_’Shape o TEEE
accuracy as surface interior A
o | AEC Plant e g
Smaller value = greater precision Machining o -
. - = - f L . Static W;&:iie Mawrd 2
Reducing the value tightens . g T

mesh at surface boundaries
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Demonstration of curves’ accuracy ratio setting

Curves’ accuracy ratio =1.00 Curves’ accuracy ratio = 0.10

Greater
accuracy
along
surface
boundary
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Settings to enhance graphics performance

Tools
L Options
L General

L Display — Performance tab

ance | Visuslization | Layer Filter |Thicknes [ »

o T
Set 2D Accuracy to “Proportional” N -

@ Proportional:

Suggested value = 0.1

L

o

(default is “Fixed” with a 0.20 value)

Same concept as 3D Accuracy

except for 2D applications like
drafting, sketcher, 2D Layout

for 3D Design

I

@ oK | @cancel |

© 2007 IBM Corporation




Product Lifecycle Management

Settings to enhance graphics performance

Tools
L Options
L General
L Display — Performance tab E‘Optlons Tree Manipulation | Navigation | Performance | Visualization | Leyer Fiter [Thicknes 4| |
e =
General 2D Accuracy ~
Set Level of Detall Level of detail
\?\:ﬁttllg :/Ig (Crllefaui:.toz(gé?; It = 3) e i
| VI = uit =
g 5J_ln 1|:jin
Valid only in visualization mode : 1
i—‘ Analysis & Simt @ Low {Screen Door) O High (Alpha Blending)
Need to check “Save level of : e R
. H ” ‘Q” achining Frames per second for 3Dx Devices
gct)eotglls in cgr” under Bl e o
L Options -
L Infrastructure Cache Managem ,ér'ﬁ| Cgr Management
L Product Structure — Cgr Management tab Infrastructure el
5 Save level of details in cgr
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Demonstration of Level of Detail Settings

Low “Static” value Higher “While moving”
displays good shape value displays

fidelity when view is simplified shapes
stationary when moving the view
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Settings to enhance graphics performance

Tools

L Options

L General

L Display — Performance tab

Set Pixel Culling
Static = 5 (default = 0.5)"
While Moving = 10 (default = 3)

* Values of 5 and above will not
display points. If you need to see
points, set value at 4 (or below).
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f‘ Options
General

) Display

Tree Manipulati

20 Accuracy

| !

Peiformance | Visualization | Layer Fifter [Thicknes 4 [ »
" 2 L

; 010
@ Proportional: - [p——

[a]

22 Compatibility  © Fixed: T .
Pixel Culling
Static While Maoving
] 10
I-Jl J.l

—  Machining

Frames per second for 3Dx Devices

[ Enabled

20
——

@ oK | @Cancel|
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Demonstration of Pixel Culling

Small “Static” value
displays small
objects when view
is stationary.
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Settings to enhance graphics performance

Use Shading without edges (SHD)
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Settings to enhance graphics performance

Tools
L Options -
. . . ons 1ee Appearance | Tree Manipulation — Navigation | Performance | Visualization |Lal 4|
L Display — Navigation tab B e = | ]
81 islei CIPraselect in geometry view | '
22 compatiilly TPty ki aked [Z0 Esecond(s)
'%& Parameters and Meazure DH{@ﬁgm m m edges
-fﬁ Dievices and Virtusl Reslity [ Display manipulation bounding box:
".Infrashuclwa Limit display of manipulators iﬂlSU—Ee@em&nt(sj
. . . M Prosue: structurs. & Display immersive list for preselection navigator
Uncheck — Animation during v e iy e o o g
. . . e . [ Catalog Ecitor [ Prehighlight faces for preselection navigator
viewpoint modification - B o il sl o
—EReal Time Rendering
[] Animation during viewpoint modification

. . . _hap T FlyfWalk -
For g raph ICal Iy heavy Scenes’ jI.Il'pmalvsisas:smmaﬁon gt:ﬂﬁim demd::” N
i nte rm ed Iate VI S u al Izatl O nS m ay l R . O Spherefstene collision. Sphete radius (in rmm) lWUﬂi
EI ﬁl Mouse Sensitivity m...u o

help orient the viewer, but can
be annoying for the user familiar
with the data.
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Settings to improve interactive performance
- Minimize what is loaded to memory

Tools
L Options ek A eaian
L Infrastructure o .
L Product Structure — Cache Management tab 4 Work with the cache system
Check - Work with the cache Cache Location
Path to the released cache
i Catalog Editor mh:ck S
. i . . i —EPhoto Studio [ GMT timestamp format

Enables working in visualization | PR 0 i Ronde
mode Wlth Cgr’s — {5 Part Infrastructur

% DELMIA Infrastru
Exploit selective loading =
technology - 9 ok | Sl

If you're confident of cache
content, uncheck “Check
timestamps” for even faster
loading.

© 2007 IBM Corporation



Product Lifecycle Management

What is “selective loading”?

Overview of V5 Part structure (simplified)

Several levels of information - corresponding to sev eral levels of semantics

)
Reference
— Part
g Visu
= (PartNumber,
s%_ ) Publications,
= Contextual
links, etc.)
. J
Less semantics More semantics
Visualisation, BOM, Update Referencing geometry Feature creation/editing
Clash analysis, diagnostic, creating constraints
Approximate constraint update,
drawing etc.

Different activities require different levels of information

Note: The size of the boxes are not representative of their actual size in memory.
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Demonstration of Selective Loading

Open
CATProduct
with cache
activated

Define
assembly
constraints

“NROW OF BLOCKS

Visualization mode

"rﬁ YELLOW BLOCK.1 [YELLOW BLOCK.CATPart]
“ﬁﬁ BLUE BLOCK.1 [BLUE BLOCK.CATPart]

“ﬁﬁ GREEN BLOCK.1 [GREEN BLOCK.CATPart]

+3 MAGENTA BLOCK.1 [MAGENTA BLOCK.CATPart]
<M VIOLET BLOCK.1 [VIOLET BLOCK.CATPart]
-Applications

.

B-Rep geometry is loaded from part
Em document but no feature history

13,
M YELLOW BLOCK (YELL
+M BLUE BLOCK (BLUE BLOCK.1)
+M GREEN BLOCK (GREEN BLOCZ
wE MAGENTA BLOCK (MAGEZ OLOCK 1)
J 4N MAGENTA BLOCK
ﬁf VIOLET BLOCK (VIOLET BLOCK.1)
J M VIOLET BLOCK
-] Constraints
L 9 Offset.3 (VIOLET BLOCK.1,MAGENTA BLOCK.1)

-Applications '

B-Rep mode (for the
constrained components)

Run Bill of

Tree shows instance name and
document name with square brackets [ ]

Edit a part

Product mode
[ROW OF BLOCKS

M YELLOW BLOCK (YELLOW BLOCK.1)
“.ﬁ BLUE BLOCK {BLUE BLOCK.1)

+M GREEN BLOCK (GREEN BLOCK.1)

<M MAGENTA BLOCK (MAGENTA BLOCK.1)
*ﬁVIOLET BLOCK (VIOLET BLOCK.1)
-Applications

Bill Of Material : ROW OF BLOCKS

Bill Of Material | Listing Report |
N{l of Material: ROW OF BLOCKS

YELLOW BLOCK
BLUE BLOCK

Tree shows part number and instance
name with parenthesis ()

Full part specification is loaded

M ROW OF BLOCK

ELLOW BLO

YELLOW BLOCK

Axis Systems
PartBody
-1
0 geE
<M BLUE BLOCK (BLUE BLOCK.1)
REEN BLOCK (GREEN BLOCK.1) e |

-:% MAGENTA BLOCK (MAGENTA BLOCK. 1 [ |

Ea&ﬁ MAGENTA BLOCK Rt ) 00 B4

2 Depth-  |2.000in =] !!Il
-‘E VIOLET BLOCK (VIOLET BLOCK.1}) —_—

i - Positioning Sketch -
000 A
Bottom

Flat

T00deg

Hole Definition

$1VIOLET BLOCK
onstraints
Offset.3 (VIOLET BLOCK. 1, MAGENTA

n
Reverse

& Normal to surface

Design mode (for the
edited component)
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Settings to improve interactive performance
- Improve loading performance

Tools
L Options
L General — Document tab - Options Help | Shareable Products | Licsnsing | Document | Macros | PCS | Prntrs |S 4|
Document Envi nts
- Dacument Enviranment | State | Gurrent
Linked Document Localization Linked Document Localizatian
Remove unnecessary locations E‘Tz“m‘i"t;Lﬁiﬂ” ﬂﬂt“‘e SCivate
i older ot the lin &3 [Deactivate
from list Folder of the pointing document  Yes .LJ_I
Relative folder Yes —F—I
y ” Other folders _ID':'W”
Default has all values set to “Yes Catalog & startup documents Configure._|
_ _ Entreprise Process-libraries
Need to adjust list based on your IPD
: EMOVIA LCA
environment ENOVIA VPM database
. . SmarTeam
Can dramatically affect load times

if linked documents are not found ==
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Settings to improve interactive performance

Tools

L Options
L General — General tab Data Save
ﬁ @ Mo automatic backup

Set - Data Save to No automatic O Automatic backup every | 30 [ minutes

baCkUp O Incremental backup

Have users save regularly

Tools
L Options
L General — PCS tab

Set — Undo Stack size to Undo _
minimum value (default = 10) )y edcem[s (4
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Operational Suggestions:

*Use F3 to Toggle off spec tree

*Use Sub-Trees contextual command (right mouse button)
*Unaffected by F3 (can have main tree hidden with sub-trees active)

*Can have multiple sub-trees displayed and active
*Use Tree Overview

oIf doing purely tree-related activities, turn off geometry display
(View/Geometry)

eUse Look-at command &

*Use Trap over geometry &
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Operational Suggestions

= Minimize what is loaded in your session

— Uncheck — load referenced documents s o i e s |

Representation I

— Check — Do not load default shapes on open| come T

— Utilize loading commandes:

» Load L:'E (will load everything under selected node)
Selective Load 'El (user sets how many levels to load)
Activate/Deactivate Node

Activate/Deactivate Terminal Node E"

Define and use Selection Sets for frequent selections
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Adhere to data structure guidelines:

=  Keep parts at terminal nodes
= Upper levels of the product structure should contain sub-products or reference parts:

— Itis better to structure with several small sub-as  semblies (200 or 300 parts)

. Minimize depth of product structure
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Adhere to data structure guidelines:

= Always create 3D constraints between
parts of the same CATProduct or
between parts of two CATProducts of the
same level.

= Minimize constraints creation and parts
impacted by constraints

= Establish a driver part (skeleton part)
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Adhere to data structure guidelines:

Use publications to facilitate replace operations and to
reinforce the design links between different levels of the
Product Structure.

% o 55 (85155.2)

- 55155 41 deksel (55155_41_deksel, 1)

L -
=B 35155 41 deksel
l 'L ﬂ s

'¢ﬁ Conkainer 240 (Conkainer 240,1)

=Publications

-.ﬁ'ﬂ _onktainer 240

=Publications

=y Conskraints
Fix.1 {(Conkainer 240,1)
iCoincidence. 2 (Container 240.1,85155 41 deksel.1)

Coincidence, 3 (Conkainer 240,1,85155 41 deksel, 1)

angle.4 (Conktainer 240.1,85155 41 deksel, 1)
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Hardware and OS Considerations

= Use Dassault Certified (or derived) Platform Configurations

Windows workstations vendors including Lenovo, Dell, Fujitsu-Siemens,
Hewlett-Packard and IBM since the launch of V5, natively developed on
windows NT Platform.

» Certified Workstations List

e + More about certified and derived workstations

|  CERTIFIED WORKSTATIONS MICROSOFT OS BASED

l.u Daszault Systemes has set up a certification program with the majority of

CERTIFIED WORKSTATIONS UNIX BASED WORKSTATIONS

For the last several years, Dassault Systémes has actively pursued
partnerships with the leading suppliers of UNIX-bazed workstations.

» Unix based workstations list

— Derived platforms are not specifically tested by Dassault.
They differ from certified platforms by clock speed, disk,
network subsystem, and texture memory, but retain
equivalent processor model, chipset, and graphics card.
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Hardware and OS Considerations

32-bit OS

= Addressable Memory is the main limiting factor when working with large
assemblies

— Addressable Memory is Real Memory (RAM) + Virtual Memory (swap or paging
space on disk)

= 32 bit Windows is limited to a maximum of 4 Gb total, split between user
applications and operating system kernel needs. By default, user applications are
limited to 2Gb total. The OS can be adjusted to allow up to 3Gb total for
applications. See “Accessing more than 2.0 GB of memory on Windows XP” in
the CATIA Program Directory

= With CATIA on Windows XP, demands exceeding the Addressable Memory size
can cause lockups and possible data loss. The memory warning setting can be
activated under Tools/Options/General — General tab to alert users to this
condition.
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Hardware and OS Considerations

64-bit OS

= 64-bit Operating Systems have practically unlimited addressable memory (16
Terabytes)

— Can typically get up to 8Gb RAM per processor today
— Virtual memory is limited by hard disk capacity (but is slower than RAM)

= Can run 32-bit CATIA on Windows XP Professional x64 Edition with up to 4Gb
per process. Compare this with a maximum of 3Gb TOTAL for ALL applications
on 32-bit Windows.

= Generally, operations that are not memory constrained on 32-bit may not see
significant performance boosts by simply switching to 64-bit.

= Additional registers with 64-bit can benefit operations with intensive floating point
operations such as finite element analysis and NC tool path computations.

= 64-bit CATIA will require recompiling custom (CAA) code
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Hardware and OS Considerations

Multi-core, Multi-CPU
= In general, CATIA V5 is not a multi-threaded application
= Multi-threaded CATIA V5 operations include

— Render (shading)

— QOcclusion culling

— DMU Clash Analysis

— Cgr generation

— Finite Element Analysis
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Hardware and OS Considerations

IBM-specific tuning and setup instructions for Inte lliStation workstations and
ThinkPad laptops

= Developed by dedicated IBM workstation specialist on-site at Dassault Systemes
in France

= Collaborative work between CATIA software developers, IBM hardware
engineers, and graphics card vendors

= Intended to ensure optimized graphics and system performance when running
CATIA applications on IBM hardware

= Available from a link on the IBM PLM Technical Support web page
http://www.ibm.com/software/applications/plm/support
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Hardware and OS Considerations
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Intellistation M-Pro MT6218 Refresh2 with Quadro FX 1600 graphics setup for
CATIAVD

Jerry Blackshaw Version 1.00 18-Oct-2006

This is the setup procedure for the Intellistation M-Pro (Shadowcat Refresh2) MTB218 with dual-core
Intel Presler processor and nVIDIA Quadro FX 1500 graphics under Windows XP 64-bit Edition.

1) Verify that the BIOS build level is BIET37AUS or later. Press F1 when the 1BM logo is displayed

while the system is booting to getinto CMOS Setup. Scroll down to highlight 1System Informationl

and press Enter twice. If your systern has an eadier BIOS, the update may be downloaded from
software.ibm.co cchbs/pc serversfibm fw bios blel3?a windows intel32.exe

(|so|ma-ge)
ftp: software.ibm.co cchbs/pc serversfibm fw bios b1m037a anyos i386.bd
(readme)

2) Verify that the Intel Chipset software package is atversion 7.0.0.1025 or later. This is reguired o
support the Intel 955 (Glenwood) chipset in the M-Pro 6218.

(Right click IMy Computerl)->Properies-*Hardware->Device Manager

Click on [+] next to 1System devicesl

Double-click the icon labelled lintel® 955X PCl Express Root Port - 27 751

Click the driver tab and check the driver version which should be 7.0.0.1017 or later.

The latest Intel chipset software (package version 7.0.0.1017) for the MTE218 can be found here

ftp: software.ibm.co cchbs/pc serversfA0k8519.exe
and the installation instructions are here
ftp: software.ibm.co cchbsfpc serversf40kB519.bd

3 Download the IBM wersion of the nVIDIA 8415 B4-hit driver which can be found here
ntellistation/nvidia dd video 8415whgl winxpb4 i386.zi

ftp: .
Unzip thls flle to & new directory called NVIDIA_XPB4_8415_|BMW

Hardware and OS Considerations

How to increase maximum CATIA task size from 2GB to 3GB under Windows/>P-32
ftp:/fitp pc_ibm.comfpubfintellistation/CATIA ¥P 3GB setup.doc 2.01

Latest version of the IBM optimization files
ftp:fftp pc.ibm. com/pub/intellistationfpmem?23 153a 109 430 install.zip (new)

Latest version of the I1BM update utility CD (System BIOS. Video BIOS. Ethernet)
ftp-fftp pc.ibm. com/pubfintellistation/jerrys magic boot cd.zip (230_234)

Jerry Blackshaw, 1BM UK Ltd..

Windows Engineering Workstation Consultant
Dassault Systemes. Suresnes, France

MNotes: Jerry Blackshaw/UK/IBM@IBMGB
mailto:jerry blackshaw@uk.ibm.com
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Product Lifecycle Management

Remember:

= Be smart about CATIA settings

* Load and Display only what you need
= Establish sound work practices

= Be aware of tools and technigques

= Don’t skimp on Hardware
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Product Lifecycle Management

Thank You!
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