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I. The Merged Parties
A,  MSC.Software Corporation
1. Rackgrnand
1. Respondent MSC.Software Corporation, formerty MacNeal-Schwendler Corporalion,
i a Delaware cotporation traded on the New York Stock Exchange. Its 2001 revenues were

%2536 millhon. It employees approximately 1350 persons in offices around the world.

2. Inthe late 19605, MSC becamie a contractor to National Acronaatics and Space
Administration (“NASA"), developing a linear structural analysis seftware product called

Nastran, whichds an acronym for “N_uSA Struetural Analysis System.”

3. MSC claims to be the leading supplier of mechanical computer-aided engincering
products. It otfers a wide range of different finite element analysis {“FEA™) products designed to

meet different types of simulation needs and levels of user sophistication.

CX-1839; CX-921; (MSC)
IH at 272 (CX-1526), CX-13; CX-14; CX-1654); } I at 76-77 (CX-1418); CX-

1623 at M5-0005861 to 67; CX-1568 at MS-0002440.



MSC also offers an e-commeree marketplace to scrve the engincenng mdustry at

www, Engineering-e.com.

CX-1623 at M5-0005856 to 59; IH at 147-48 (CX-2515).

CX-2260.

2. MSC’s Nastrans Pro.uct Line
6.  MSC offers several levels of Nasman solvers with differing features and capabilities.

“MEC Nastran" 15 M5{’s full-featured, advanced version of Nastran.

It is the most powerfirl and
fastest version of Nastran with the ability to analyze the largest models. This advanced version
of Nastran also offers the broadest range of FEA features and capabilitics and interfaces with
many additional speciafity modules and applications. It also is the most flexible in allowing user
1o akter the analysis and cutput sequence. MSC’s limited-featured versions of Nastran offer
abridged features and capabilitiss and are available at markedly lower prices than the price for
MSC Nastran. Additionally, MSC’s imited-featured Nastran provides only standard or “rigd”
analyses and output data sequences without the user being able to customize the analysis or

output. MSC also offers two desktop versions of Nastran with even less capabilities and



features. CX-1915; CX-1914; IH at 185-87, 251, 256 (I°X-1505); CX-1857 at MS-
0002352, CX-914; CX-1025; CX-1641 at 8635;  Dcp. al 106:13 10 108:2 (CX-1416%  Dep.

at ¥8:12 to 99:14 {CX-1520).

3. MBS Licencing Revenue

CX-2750; CX-1521; CX-1522.

CX-2379; CX-13; CX-14;

CX-1054; CX-1621; CX-1521; CX-1522,

CX-2751; CX-152]; CX-1522,



4. MBSC’s Nastran Customer Base
10. The tollowing table sets forth MSC’s ten larcest TS, accounts ranked in order of

purchases of MSC Nastran over the period 1996 through 1998 (CX-1521; CX-1522):

—_— o
Rank Customer MSC Nastran Percent of Cumulative
Revenue for 1996- | MSC®S Total | Total percent of
1998 for Each 1996-1998 MSCS 1906
Customer Unit Nastran 1008 Nastran
Revenue Revenue |
1 5
3
I
3 |




Rank Customer MSC Nasiran Percent of Comulative
Revenue for 1996- | MSC®S Total | Total percent of
1998 for Each 1995-1098 MSC®S 19946
Customer Unit Nastran 1998 Nastran
Hevenue Revenue
“ d
I [
5
K |
7 |
3 |




Rank Customer MSC Nastran Percent of Cumnlative
Revenue for 1996- | MSC*S Total | Total percent of
1998 for Each 1996-1998 MSC'S 1004-
Custaomer Unit Nastran 1998 Nasiran
) Hevenue Revenue
]
9
10
TOTAL EEVENUE k)
FROM LISTED
CUSTOMERS
TOTAL MSC §
WORILDWIDE
NASTRAN REVENUE
5. MSC Has Grown Substantially Through Acquisition
11, In 159%4, MSC acquired PDA, a producer of pre and posi processing software, namely

Patran. CX-2513

12,

of 2D

In 1998, MSC acqured Knowledge Revolution, the leading developer and distributor



and 3D motion stmulation sofiware for design enginsers and analysts.

13, In 1998, M3C acquired Silverade Software & Consulting, Inc. (88C), a provider of
engineerng services and custom soliware solutions. Drep. at 94:3 through 11 (CX-1497);

IH at 47:3 through 25 {CX-1520)

14, Tn 1999, MSC acquired MARC Analysis Research Corporation, a developer and

distributor of simulatton software for non-linear analysis. CX-1507; CX-1852..

15, In 1999, MSC acquired Universal Anaiyiles, Inc., a competing supplier of Nastran

solvers, CX-15307; CX-1832.

16, In 1999, M5C asquired Computerized Structural Analysis and Research Corporation,

a competing supplier of Nastran solvers, CX-1507; CX-1852.

17, In 2001, MSC acquired Advanced Enterprise Solutions, Inc., a rescller of computer

hardware and engineering sofbwarewars, CX-2755; CX-2756

15.  In 2002, MSC acquired Mechanical Dynamics Corporation, a supplicr of engineering

software for testing., Perna Dep. at 263:12 through 264:4 (CX-1497),

E. MSC’s Acquisition of Universal Analyties, Inc.

~1



1. UAl
2. Background
19 UJAT has supplied engineering seftware since the early 1970s, Its primary s::;ftivare
product was UAT Nastran, During the period 1972-80, UAT succesded MSC as a developer of
Nastran for NASA and thercafter began offering a commcreial version of Nastran.
H (CX-1527); Dep. (CX-

1496).

20.
I { ) IH at 21 {(CX-1527);

CX-1; CX-1613 at MS-0004166 10 79.

b. Product Line
21, At the time of its aequisition by MSC, UAI was offering Nastran for supercomputers,

multi-user server computers, Unix workstations, and PC Windows platforms. H

at 87, 112-13; CX-1527.

22. UAI also offered several complementary Nastran products for data base management

and visnalization. CX-1544, TH at 163-64 (CX-1527).



23, UAldeveloped a commereial version of Astros, a government-funded acrospace
solver derived from Nastran under a U.S. Air Force contract.  Astros, a 13-vear, $6 million
development program, provided siruciural oplimization for light aircraft wings. Ha
86-97, 137 (CX-1327, , CX-1613 at MS-0004166 to 79,

IH Ex. 8 at 4197 (CX-1616), CX-1914 at 16; CX-1512

C. Customer Base

24. The following table sets forth UAI'S six largest licensors of UAJ Mastran based upon

sales over the three-year pertod 1996 through 1998 (C. -1321; CX-1522)%

Rank | Cusiomer UAT's Percent of Cuinulative Source
Revenoe Total UAIL Taotal Percent
for 1996- 1996-1998 of UATs 1996-
_ 1993 Revenae 1998 Revenoe
1 CX-2346 at MS-
22003703 1o
3204
2 Dep. at
130,148-149
(CX-2514)
3
CX-352 at




Rank | Customcer TADs Percent of Cumulative
Revenue Toial UAI Total Percent
for 1546- 1996-190Y4 of UAI"s 19046~
1998 Revenue 1998 Revenue
4 CX-1100at
3 Dep.
at 92-93 (CX-
14144; CX-2346
at MSC-22
003203 to 3204
6 CX-117 at
; CX-146 at
s OX-23446 at
MEC-22 003203
to 3204
2.  The Acquisition Transaction
25. MSC acquired the stock of TFAT on June 24, 1999, for approximately $8.4 million in

cash. CX-2771 MSCI10K (for years ending Dec. 31, 2000).

26,

Drep. at 323;14 to 320:4 (CX-1490).

3.

27, MBS(’s management stated that the acquisition of JAI would

10

CX-1409 (MSC’s Response to CC's Interrogatory No. 12};

MSC?s Understanding of the Effect of the Aequisition of UAI




28,

CX-1lat MS-

OOO0659,

29

CX-2363 at MSC-22 004827,

C. MSC's Acquisilion f Computerized Structural Analysis & Research Corp.
i. CSAR
a. Background

30, CSAR was a privately-held, worldwide sapplier of enginecring software

CX-1939, IH at 233 {CX-2764).

bh. Product Line

3. CSAR’s primary product was CSAR Nastran which it offered on all computer

plationms. CSAR

11



also engaged in customer-funded Nastran development, CX-1914 at 45; IHm

201-02 (CX-2764).

32. CSAR’s product line alse included GENSA, a non-linear structurat analysis tool.

Dep. at 94:6-8 (CX-1498).

33.

34. UBAR began business m the early 1980s. It unde. iock development work for MSC
and provided Nastrap consultation and training services. It released its first commercial version

of Nastran in 1985,

IH at 12-16.
202-04; 405 (CX-2764); CX-B35 al 0863, CX-1788;

CX-E34,
¢. Customer Base

35. The following table sets forth CSAR’S six largest licensors of CSAR Nastran based

upon revenue for the period 19%6 through 1998,

12



Rank Customer

Total CSAR's
1996-1998
Revenuc

Percent of
Total CSAR
1996-1 998
Revenue

Cumulative

Taotal Percent of

CS5AR s 1996-
1998 Revenue

Source

Dep. at
191-192
{CX-1457)

CX-111 at

CX-427 at

CX-1925at
MSC-74
0152210
23; CX-2439

4t MSC-74

Q017032 to
05;

Dep. ar 189
199, 255
258 {CX-

1415)

PR

2. The Acquisition Transaction

I

36. MSC acquired CSAR on November 4, 1999, for approximately $10 million in cash

and warrants. CX-2750;

IH at 251 {CX-2764);

13

IH at 234, 23R



(CX-1505).

¥,
IH at
206-07 (CX-1505Y, IH at 168 (CX-1418);, MSC’s Response to OC's

Interrogatory No. 12 (CX-1409),

3. MSC’s Understanding of the Effect of 1ts Acquisition of the CSAR

38, MSC’s management stated

-2
3%,
CX-2at
ME-O000741.
See CX-2;
CX-2278 at MSC-164 Q00261 ; CX-3 at MS-008634 ( )2
40.
CX-2365 at MSC-22
004827,

14



II. Commerce

41, MSC, AL and CSAR were engaged in commerce as that term 15 used in the FTC

Act and in the Clayton Aet.

I[1. The Relevant Product Market Is Comprised of MSC Nastran, UAT Nastran, and
CSAR Nasfran

A. The Three Advanced Nastrans Share Unigoe Market Characteristics

1. The Three Nastran Solvers Derived from the Same NASA Development
Program

1. In 1966, NASA mhated development of a digital computer program for large scale
linzar structural analysis nsing the finite elertrent method of analys! . NABA’s project team
completed the first version by 1969, na;ming it “NASA Struetural Analysis System” or “Nastran.”

CX-1403 (R, H. MacNeal, The
MacNeal-Schwendler Corporation . The First Twenty Years at 37-58 (1988),

s CX-165 at JCX-166 at

: CX-16T7 al

2. Indeveloping Nastran, NASA sought to unify computerized structural analvsis for
NASA and users thronghout the aerospace industry. By adopting a cornmon solver standard for
its centers, contraclom, and subcontractors, NASA believed that its projects coutd proceed more
easily and cfficiently, saving time and money. Nastran achieved that goal because it consolidated

2 series of

15



structural mechameal analysis toels inte a single, flexibie general purpose compuler program.

Anticipated testimony of

3.  Following WASA's initial development of Nastran in the early 1970z, NASA released
the Nastran source code into the public domain, To facilitate the release, NASA contracted with
an atfiliate of the University of Georgia known as Computer Sofiware Management and
Information Center (“COSMIC™) to distribute and maintain the code.  While Cosmic
maintained the code, it added few new leatures or capabilities. COSMIC ceased maintaining the
code in 1954, Today, copies of NASA s Nastran source code are available directly from NASA.

CX-1914 at 6; CX-1403 {R. H. MacNeal, supra, at 37-58); Anticipa. d testimony of

CX-1914 at 6; CX-1403 (R. H. MacNeal, supra, at 37-58); Anticipated

testimony

5. Nastran performs computer-aided simulation through the finite element analysis

methed (“FEA”). The finite element method is particularly useful for analyses of structures and

16



mechanical components, including anajysis of siress and deflection, vibration, and buckling
responsc. The finite element method takes its name from the “clements”™ or blocks formed by a
computcrized electronic mesh or pnd applied to a 2-D or 3-D CAD drawing of the design
structure. The electronic grid applied to the CAD drawing is generated using a “pre-processor,”
also known as a modeler. The pre-processor further generates a text fils that describes =ach
element in the grid and the composition and physical properties of the stcture. The text file
becomes the input file that is subject to the finite element analysis. The software performing the
analysis is knmown as the “solver.” The solver is comprised of engineering algorithms that reflert
the laws of physics. The solver supplies the results of the analysis in a text output file. The iser
then empleys a “post-processor’” to convert the text output file into 2-L or 3-D drawing for
visualization of the affects of the load on the structure. CX-1191; White Paper at 19-20), 38, 45

(CX-1914); IH at 67, 119-21, 241 (CX-1418).

& While Nastran was one of the first FEA solvers developed, it is now one among many
FEA solvers. FEA solvers vary widely according to the type or range of problems that can be
solved, the size of the problem, the speed of the analvsis, and the computer plaiform on which
the solver operates. General purpose solvers like Nastran offor capabilitics to solve a wide range
of problems while special-use or application-specific solvers ofier specialized capabilities, There
is no solver capable of solving all engineering problems. Thus, an analyst may need 1o use

several different solvers if a broad range of analyses is needed. CX-1914 at 29-31; CX-1904.

17



7. Nasiran became a widely-used, powerful solver for advanced linesr siructural analysis
for larpe systems analysts as well as component analysis. Fts abibity to analyze a wide range of
engineering problems reduces the number of different solvers a user may need. CX-1845 at MS-
000964E to 9677; ) IH at 63-64 {CX-1527), IH at 33-39 (CX-

2764).

8. Having been developed by NASA with features and capabilities needed and used for
aerospace work, Nastran was well suited for the aerospace industry. Nastran was developed to
undertake analysis of large scale structures found in the space program. These sume

charactenstics arc also found in the acrospace industry.

9. Nastran’s other strengths were also well suited for the acrospace industry, including
static, dynarmic, hingar, stress, vibration, deformation, deflection, asroelasticity, motion, and
bucldipg respoilse analvsss, These capabilities make Mastran the standard solver in the aerospace
and defense industries. Nastran was developed as a linear analysis tool and nearly 2ll design
criteria in those industnes are based upon lingar analysis end the vast majorily of all strengih and
vibration analyses arc hnear. Moreover, Nastran 1s a tool that enables the user to casly modify
or “alter” the sequence of analysis and ouiput data. Such flexibility 15 often important in the
aerospace and awomobile industries. CX-1895 at MS-0009648 1o 9677,

IH at 63-64 (CX-1527); IH at 33-38 {CX-2764); CX-1365 al M5-(002535;

18



10. Nastran also was well suited for the auto industry because antomobiles, like acrospace
structares, are large scale structures. Nastran enabled the auto makers to design lighter
automebiles that would be more fuel efficient while maintainimg a quiet sutomobile that could

withstand real-world conditions.

11. Nastran users have increasing appetite for greater Nastran features and capabilities.
Usets are seclang to analyze ever larger problems and to conduct new and more precise analyses
that requires added development and enhancements and faster and more efficient software.

Customers routinely urge their Nastran suppliers to continue the development
and enhancement of Nastran, including the speed and efficiency of Nastran to better meet their
needs. CX-1200; C3X-804; CX-843; Anticipated testimony Dep. at 167-69 (CX-1520);

Dep. at 241-43 (CX-1527), Dep. at 98 {CX-1413;

Dep. at 71 (CX-2514},

12.  Computer-aided simulation has become an mmportant part of the process of designing
ncw, better, and safer products. By simulating real world conditions on a smucture and
measuring the respanse of the structure, computer-aided simulation reduces development costs,

shortens the

19



time for new product development, and ensures public safety. CX-1914 at 7; CX-2776 (MSC

Anrual Report (1998]).

13. Nastran is alse used in critical applications. Its cost 18 small compared to the total
costs of the overall project where it 1s vsed. CX-1914 at 7; CX-2776 (MSC Annaal Report

(1998)).

14. Not only has Nastran grown by the inclusion of higher-end modules, but MSC, UAI,
and CSAR have also developed an abridged, or lower-end version of Nastr..z used by design
enginect. Design cnginecrs tend to specialize in produet design and not analysis. They have
tecently hegun to use solvers in the design process. They tend to use easy-to-learn, lower-end
solvers with fewer feanires and capabilities. They atso have less need for programming
flexibility and speed. Design engineers generally operate on 2 PC Windows 95, or NT platform

ENVITONTRENE.,

2,  MSC, UAL and CSAR Followed Similar Paths to Developing Their
Advanced Nastrans to Mest the Needs of the Same Customer Base

15. MS{C began offering its own enhancad version of Wastran for commercial use in the
carly 19705. M3C had been a contractor to NASA in the initial development of Nastran and,

thus, was already intimately familiar with Nastran. CX-1403.

20



16.  Bhorthy thereafter, UAT began offering tts own enhanced version of MNastwan for
commercial nse. UAI had been the second developer of IWasrran for NASA after MSC s Nastran

comtract work for NASA, CX-1403; IH {CX-1527

17. In the late 1980s, CSAR began offering its own enhanced version for commereial use.

Anticipated testimony of TH at 13-16 ({CX-2764).

18.

(CX-1527); IH (CX-2764)

19, The three Nastran supplicrs sought to mect these growing needs of the acrospace and

automotive industnes and other industries for Nastran analysis.

Dep. (CX-1518);  Dep. (CX-1527);

IH (CX-1527),
20. The three Nastran suppliers tracked each other’s development and competed te supply
ncw Nastran technology or to enhance Nastran with new features and capabilities at the lowest

price. CX-830 at ; CX-1569 at MS-0002536.

21.

21



CX-2083 at MSC-09

00957,

22, Tollowing is a list of new features where the three Nastran supplies were actively

seekmg to develop prior to MSC’s acquisitions of UAL and CSAR:

CX-1422 at MSC File 3065, Box 10-3; CX-839; ('X-2076,

23,

22



(CX-2387 at MSC-33 000010 to

15, CX-2517 at MS-0002546, 2551.

24,
I at [65-
TO(CK-1527), IH at 28-31 {CX-2764); IH at 53-56 (CX-
P4 RY; CX-2317 at MS-0002335, 2549, 2551,
25,
Examples of additional

analysis tools that use Nastran cutput files are MSC/AMDI's ADAMS and LMS"s Sysnoise. Both
analysis tools analyze kinematics {motion and jarring), acoustics, and durabihity.
IH at 169-70 (CX-1527); IH at 29-31 {CX-2764);

IH at 33-56 (CX-1418); CX-2517 at MS-0002535, 2549, 2551.
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26. Suppliers of engineering software that conduct such further analysis of Nastran output
[fles require access to comnputer inlerfuces with Nastran in order to perfonm their analysis.
TH at 169-70 (CX-1527); TH at 28-31 (CX-2764); TH

at $5-56 (CX-1418).

27

. CX-2304 at MSC-18 0021091,

28 These versions of Nastran, having evelved to offer the most advanced enhancements,

can appropnately be descnibed, “advanced versions™ of Nasiran.

CX-2390 at M3C-38 000183, CX-2389 at MSC-38 000166, CX-2447 at M&C-

74 005222 to 34; CX~1025; CX-2365 at MSC-22 004827, - -

29,

CX-1569 at M5-0002549, 2551; IH at 110, 140, 206, 228,

256-57 (CX-1505); IH at 85, 95 (CX-1418); CX-1623; CX-2751.
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30. Professional apalysts tend to use solvers in a multi-user environment, including

supcrcomputers and multiuser services.

CX-1640 at 8622 (CX-1640). Prmofessional analysts commenly are using Nastran
with a Unix operating system. The Unix operating system has been popular in the scientific,
enginecring, and technical communities. The Unix operating svstem is well-suited to muiti-user

servers and network systerns as well as individual workstation computers.

31.

IH (CX-1527)

B. MSC, AL and CSAR Each Viewed the Other Advanced Nastraes as Direct
Competitors

1. MBSC’s Business Decisions Reflect Direct Competition Between the
Advanced Nastrans

a2 MSC Viewed UAT Nastran and CSAR Nastran As Its Primary
Competttor for Advance Nastran Customers

32

25



CX-2373 at MSC-22 005400 to 9408; CX-18.

33.
CX-2466 at MSC-74 023085,
34,
CX-
21y CX-2465 at MSC-74 023057 ta 38; CX-19; [H at 99 ({CX-1418}.
35, . CX-
1657, ; CX-2155 at MSC-149 003226 to 27.
36.
CX-1375 at
MSC-22 009481 to 9486.

26



CX-
16 IH at 32-33 (CX-1505);

MSC Ex 20 at 8622 (CX-16441).

38.

CX-5; CX-19; CX-24065 at MSC.74 023057 1o 58.

39

CX-14 [H at 242, 243 (CX-25135); CX-5; CX-19 at

1518-15.

b, MSC Lowered Its Prices and Increase Its Development Effort in

27



Response to Competition from UAI Ieastran and CSAR Nastran

40,

CX-13; CX-14 at 2029; IH al

242, 245 (CX-2515),

41.

CX-2278 at MSC-164 000273 to 74; CX-2370 at

MSC-25 0004716 to 19.
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42

CX-2742 at M5-0006571 to 76, CX-14; MSC Ex. 4 al 1518 to 18 {CX-19); CX-7; CX-1557;

CX-2466, CX-524 o 752; CX-980; CX-1833.

43,

CX-5.

44,

CX-2278 at MEC-164 000273 to 74; CX-2375 at MSC-25
0004716 te 19, IH at 140, 151, 139 (CX-2512); IH at 204 {CX-
2513). IH at 75-76, 270 (CX-1418); CX-1914 at 14, 25-26; CX-14; CX-16; CX-98(;

CX-1380; CX-19; CX-3.

29



45, Inresponding to pricing pressure from UAI Nastran and CSAR Nastran, MSC has
been able to target lower prices or greater discounts to individual customers without lowering
prices to all customers. MSC has been able to target discounts on the customers who are more

likely to swrieh to TTAT or CSAR.

CX-2191; CX-2097.

47.

30



CX-1657.

48.

CX-21.

49

CX-

14; . Hbat 242, 245 (C¥ - - 3).

50. MSC faced the threat that customers would switeh to ITAT Nastran and CSAR MNastran

CX-15 at MSC-02 002252; CX-

2276.

51.

Hat 239-40 {CX-1527),

31



IH at 14745, 170 (CX-1505); at 242 to 243 (CX-2515);

IH at 166-67, 254 (CX-1418); IH at 165 (CX-1505).

52.

CX-1562.

¢. MSC Belicve: i Nastran and CSAR Nastran PPosed an Even
Greater Competitive Threats If Acquired by Another Engineering

Software Vendor
33
CX-1914 at 16-17, 17, 26-
27, CX-20, CX-21; CX-1; CX-2; IH at 166-68. 232 {CX-15035); |
TH at 88-89 (CX-1418}; IH at 2{5-06 {CX-1526); CX-3 at MS-
0008634,

32



d. MSC Targeted UAI Nastran and CSAR Nastran for Exclusion
Becanse They Were Competing Products

54, The prospect of customers switching to either UAT Nastran or CSAR Nastran caused
MSC to consider adopting or even adopting strategies that would impede TTAT Nastran’s and

CSAR Nastran's ability to compste.

CX-14;

1H at §2-83 (CX-1418); CX-21; CX-1832; CX-2155 at MSC-149-003226 to 27.

55. MSC had developed some complementary software that would use oniy MSC’s

proprietary output fils, XDB, rather than the Nastran oulput 2 file.

CX-13;

CX-14.

56.

33



Anticipated testimony of ; CX-1050 at

57.
CX-19; IH at 103-04, 228-29 (CX-1418).
58.
HH at 51-56 (CH-2515); CX-10657 at MS-
DOURTTY to BO.

34



e.  MSC Acquired UAI and CSAR to Elminate Competition

59.
CX-2365 at MSC-22 004827,
60).
CX-2108; CX-1939; IH af 214-16 (CX-1505); IH at 195-97,

205 (CX-1526).

a1

CX-2293 at MSC-18 018653;

IH at 163-65 (CX-1505).

62,

35



CX-2 at MS-000741;
TH at 184, 260 (CX-1526); IH at 242 (CX-2515); (MSC) TH at

34-35, 89-90 (CX-1526),

33, L

CX-2 at MS-
LR IH at 184, 260 (CX-1526); IH at 242 {CX-2515);

1H at 34-35, 89-90 (CX-1526).

o4,

36



CX 1854 at MS-000203 1, 2035; White
Paper at 16-17, 26-27 (CX-1914); CX-1620: IH at 89-89 (CX-1418); CX-

1557 at MS-0001511; IH at 205-:. " "CX-1526).

65.  As highlighted in the section below regarding anticompetitive effects of the
acquisitions, M5C undertook cenain steps after the acquisition that it could not accomplish pre-

acqusitions because of competibon frem UAT and CSAE. Since the acquisitions,

2. UAl Based Business Decisions on Prospect that Users Wonld Substituie
UAI Nastran for MSC Nastran

66,
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Drep.
B3-89,132 (CX-1496); CX-5; CX-1610, CX-1572; CX-1914 at 26,

Dep. at 131 (CX-1496);, CX-2767; CX-2768.

67. CX-1583; CX-1585;

CX- 1587; CX-1581 at MS-0003005 to 3008.

68.

IH at 87, 112-13; 158 (CX-

1527).

69,

TH at 85-89, 135-36, 141-42, 162 {CX-1527); CX-1610.

rith

Dep. (CX-1414).

71.  UAI licensed Nastran through annual and paid up licenses similar to M5C’s pricing

systern.

38



72

Dep. (CX-1496); TH (CX-2764).

73.
CX-6; Dep. at 152 (CX-1417).
74.
7s.
H{CX-1527;  Dep. (CX-1496): Dep. {CX-1764).

76. UALI had development projects underway that would continue to threaten MSC,
These development projects meiuded Astros

H {CX-1527); Dep. (CX2764).

7.

CX-1362.
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78.

Dep. (CX-1496).

3.  CSAR Based Business Decisions on Prospect that Users Would Substitute
CSAR Nastran for M3C Nastran

9, IH at T28-125,

207, 214 (CX-2764).

B0 1H at 99-103,
122, 124-26 (CX-2764); ) IH at 245, 252 (CX-2515): IH at 184
(CX-1527): TH at 101(CX-1418); CX-1530; CX-2084; CX-2082.

8l.

CX-8 at MS-0003250, 3287.

40



CX-§ at M3-0003279; CX-1337 at MS-DO01E80, 1918.

83.

TH at 99-103, 122, 124-29 (CX-2764); IH at 245, 252 {CX-

25315}, IH at 184 (CX-1526); IH at |01 (CX-1418}; CX-

1530; CX-1408; CX-1409; CX-1410; CX-1411.

84,

IH at 99-103, 124-2%, 203-64 (CX-2704), CX-8 at M5-0003279;

at 194, 203 (CX-1503).

85. CSAR had been successful in securing business at

41



RG.

CX-2285; CX-1981 at MS-02 Q03517

4. {rher Engineering Software Vendors Considered the Three Advanced
Mastran as Close Competitors

87

CX-17179.

42



88,

CX-2629 at 08891

C.  Users Switched or Considered Switching Ameng the Three Advanced Nastrans

89. Customers have swifched between advancad versions of Mastran from MSC, UAT
aild CSAR in response to price or other competitive variable. Foliowing the acquisitions, they
could only swilch (o other solvers, which were more distant substitutes in response to higher

prices or reduced output of other cormpetitive variables.

90.

43
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PRESENCE OF UAI NASTRAN AND CSAR NASTRAN
AT TEN LARGEST EICENSORS OF MSC NASTRAN?

UAINASTRAN
LICENSES

Rank CUSTOMER

CSAR NASTRAN
LICENSES

SOURCE

Dep. at 177 to
178 (CX-1491);
CX-2435 and CX-
2437 at MBC-74
DO1561; CX-2431
at MSC-74
001703 to 05; CX-
1787 at M3-

NO25379;
Lyep. at 230 {CX-
1525}, Dep. at
145 {CX-1414);
Dep. at 189-199,
255-258 (CX-
1415}, Dep. at
204 (CX-1492);
IH at 45-47 (CX-
2515), CX-2155 at
MSC-149-003226

2 The identified references include the MEC, UAL and CEAR data sets.
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CUSTOMER

UATNASTRAN
LICENSES

CSAR NASTRAN SOURCE
LICENSES
CX-d426al -
03-1003 to O;
CX-452 at -
000092; Dep. at

99 (CX-1413);
CX-473; CX-428

CX-117 at -0243
to 31

CX-1922 at MSC-
70000360, CX-
1436




47

Rank CUSTOMER TVAINASTEAN CSAR NASTRAN SDURC,TE_
LICENSES LICENSES
4 Dep. at 36, 53,
§2-83 (CX-1457)
5 CX-1234 at 404;
IH at 114-16, 127
(CX-1527)
6 Dep. at 94-95
(CX-1414);
IH a1 45-46 (CX-
2515).
7
Dep. at 130, 148-
149 (CX-2514%:
- Dep. . 0 (CX-
1437).
8
Dep. at 104-110
(CX-1413).
9
10
at 47-48 (CX-
2515); CX-1545,
. at 99 (CX-1413
1.



CX-2049.

02,
CX-835 at E74 1o 75, C3-823; CX-834; CX-E35 at E59 10 E63; CX-824:
CX-829: Dep. al 66:21,76:3, 77 2o

T74:17,81:17 t0 83:17, 87:16 to0 87:25, 106:5 1o 106:12, 153:10 to 154:2 (CX-1457), CX-1983;

CX-2082,
93,
CX-
2050 at MSC-07 000438 to 443; CX-2051, CX-2052, UX-$35 874 to 75, CX-823; CX-
£34; CX-B35 at 850 to B63; UX-824; UX-820, CX-811;
; CX-837; CX-1557; CX-1988; Dep. at 66:21, 7003, 73:23 to

74:17, 81:17 to 83:17, 87:16 to §7:25, 106:5 to 106:12, 153:10 to 154:2 (CX-1457).
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94,

CX-2465.

935,

CX-823; CX-824,

96.

Dep.
at 115:17 {CX-1457).
Deep. at 130:23 1o
131:8 (CX-1457).

Dep. at 136:20 (CX-1457),

CX-821; CX-824; UX-1357

at M5-0001880; ; CX-1788; CX-1237 at  001525; CX-
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823, CX-817; Dep. at 660:21, 114:20, 131:1, 134:2 10 136:9, 149:5 (CX-1457).

o7,
CX-2500; : CX-814; CX-1670; CX-2251;
CX-2503; Dep. at 136:13 te 160:4 (CX-1457).

Q8.

CX-2237.

30



99,

CX-1958.

100},

CX-827, CX-1914 at 45; CX-839; CX-1984.

101

=] |



CX-2054; Dep. at
36:14, 66:21, 82:23 to 8§4:17 {CX-1457); CX-2360; CX-2057 at MSC-07 000481, 484; CX-

2056.

102

CX-2056.

103,

CX-20459, CX-20354,

104;



CX-2237.

105,

CX-1988; CX-

1812; CX-25; CX-2003; CX-1565; C3-1955.

2.
106,
IH al 179:22 to 17923 (CX-2764).
107.
at 180:18 to 180:21 (CX-2764).
3.
10%.

CX-1314; CX-301; I gt 126025 to 127:13, 128:B to 136:16 (CX-

53



2515); White Paper at 33 (CX-1914).
a.

105,

Ex. 3 (CX-301);

(MSC) IH at 126:25 to 127:13, 128:8 to 136:16 (CX-2515); CX-1514 at 33.

110.

4



Dep. at 30:10
(CX-1416); (MSC) IH at 126:25 10 127:13, 128:8 to 136:16 (CX-2515); C3-1642;
CX-1643; CX-465; CX-301; CXA459; CX-315); COX-316: CX-13; CX-14; CX-436; CX-463;
CX-313; CX-369, CX-365; CX-314; UX-362; CX-361; CX-357, CX-2376 at MSC-25 006201 to

28; 248 t0 75.

111

(MSC) IH at 47:1 to 47:14, 49:13 to 50:18, 133:12 to 133:14 (CX-

2515), CX-477; CX-473.

112,

55



IH at 130:21 to 138:18 (CX-2515), CX-1453, CX-

321; CX-1458; CX-306; CX-469; CX-329;  Dep. (CX-1503).

113

X487, CX-
441; CX-440; CX-443; CX-445; CX-442;, CX-439, CX-438; CX-486; CX-434; CH-334; CX-

2388.

114.

30



2075,

ils.

(CX-1416).

116.

CX-428; CX-351; CX-2075,

117,

57

CXA479, CXA42% CX-431; CX-452; CX-

Deep. at 126:15 to 120:5

CX-485; CX~484;



CX-34];  Dep. (CX-1503),

118.

CX-2311; CX-341;  Dep. (CX-1503).

115.

58



CN-467; CX-461; CX-456;, CX-452; CX-460; CX-464; CX-466; CX-453; CX-
454;  Dep.at 21:5, 39:6 to 42:9, 43:6 to 45:11 (CX-1416);  Dep. at 98:13 t0 106:17 {CX-

1413).

1240,

X454, CX-464, CXA421.

CX-422, CX-421; CX-333; (X321 at G2-0015 to DO1S;

Dep. at 60:12 to 62: 18 (CX-1416).

122.

Dep. at 62:22 to 67:22 (CX-1416).
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123,

CX-422: CX-333;

{CX-32] at -02-0015 to 0018,

124,

Dep. at 70:18 to 72:18 (CX-1416).

CH-477,CX-473  -000125 to 26; CX-477  -000433.

4,

126. NASA, the inventor of Nastran,

CX-2453:

60



CX-2459; CX-1576; IH at 140:6 to 141:7 (CX-2515); Morgan IH at 87:13 1o 58:19 (CX-

L527); CX-1557 at MS-0001880; CX-145; OUX-119; CX-104; (CX-105; CX-140.

127.

CX-2457; CX-2458;

CH-2449; CX-2450; CX-2452.

128,

CX-145; CX-2453%;  Dep. at 197:810

205:25 (CX-1491).

129,

b1



CX-2474; CX-2451; CX-2454; CX-2455,

130.

. CX-244% at MSC-74 005374, 005379,

131.

CX-157, CX-147; CX-148.

132,

CX-117 at



0243 10 0251; Dep. at 35:6to 36:15, 61:3 10 61:14, 63:1 10 65:2, 67:23 to 635,

71:12 o 74:13 (CX-1491); CX-2432; CX-2433.

133

Dep. at 74:15 Lo 78:21, 82:9 to 50:7, 92:16 to 93:10, 103:2 to 104:4 (CX-1481Y; CX-2456.

134,

Dep. at 86:21 to 92:4, 109:12 {CX-2516); CX-2427;

CR-2428.

135.

Dep. at 76:20 to 77:5 (CX-1416); CX-2154.

63



136.

Dep. at 86:21 to 92:4 (CX-2516), CX-2346; CX-2154; CX-2429.

137,

Dep. at 117:6t0 119:1 (CX-]491).

138.

Dep. at 117:6 to 119:1 (CX-1491);

CX-2386 at MSC 25-006135 to 39

139,

CX-1557 at W3-0001880; CX-1140; CX-

1610 at M5-0004084.



140,

. CX-1975 at MSC-02 002498,

141.

CX-1557 at MS-0001880; CX-1108; CX-1110.

142.

63



CX-1155; CX-1106; CX-1107; CX-1129; CX-1135.

143.

CX-1576 ar MS-0002905; C'X-1142; CX-1153.

144,

CX-1119.

143,

CX-1161, CX-1162; CX-1105.

66



146.

147.

at12:

148.

149,

CX-1576 at MS-0002905; CX-2234 at MSC-161 00157-70.

H at 45:1, 55:1 {CX-1327},

67

CX-1914



CX-2080.
151,
CX-1576 at MS-0002905; CX-1608 at MS-0003855; CX-2053 at MSC-07
000444; Dep. (CX-1456).
152,

08



153.

LI at 84:25 to 87:12 (CX-1527); 111 at

148:6 to 148:12 (CX-1418); CX-980; CX-1914 at 12, 43,

E54.

155,

156.
CX-1576 at MS5-0002905; CX-1587 at MS-

0003142, CX-1766 at MS-0018863; CX-1975 at MSC-02 002498; CX-2055 at MSC-07

a9



0000453; CN-2080 at MSC-09 (01639, CX-913 at 0000352, CX-911 at
0000345, CX-931 at (00589, CX-937 at 0000653 ; CX-939 at
0000667, CX-969 at Q001849, CX-2055 at

MEC-07 DO00453 through 464,

157.

CX-1387 at MS-0003142.

[38.

CX-980; CX-1623 at

ME-0005850,

CX-1576 ar MS-0002905; CX-1608 at MS-0003855; CX-2053 at M5C-07 000444.

160.

CX-

70



1572 at MS-0002667; CX-1576 at MS-0002905; CX-1587 at M3-0003142; CX-2053 at MSC-07

000444; CX-2378 at MSC-25 003225; CX-507 at 000298, CX-

912 at 0000407, CX-929 at 0000567, CX-939 at
0000667, CX-052 at 00001038, CX-962 ai

001392, CX-953 at (K31 143; CX-967 at 0001831; CX-

968 at 0001835, CX-974 at 0001938, CX977 al

002034,

161.

CX-1135; CX-90G9 at

0000326, CX-955 at 0001193; CX-256 at 00011935,

162.

71



CX-916 at

000361, CX-925 at 0000543; CX-934 at
000626; CX-939 at 000607, CX-944 at 000731, CX-9435
at UD00732,

163.
C3-208 at MSC-10 00162,
164.
CX-1976 at MSC-02 002560, CX-2378 at MSC-25
003225,
165.



{CX-2514).

166,

1262; CX-1263.

167.

168.

73

CX-1956. Dep.

CX-2257%, CX-1268; CX-1261; CX-



CX-2385; CX-2380.

A

169. The US. Department of Defense High Performance Computing Modernization

Program’s (“HPCMP™) major resource center in Vicksburg, Mizsissippi,

CX-1914 at 14; 151 to 154 (CX-1491)

17,

DoD contracted with CSAR to develop parallel processing capability. Additionally, the T1.5. Air

Force contracted with UAL to develop Astros, a Nastran based-aeroelasticity product.

171

74



172

CX-1914 at 14.

173,

Dep. at 169:15 to 172:13, 177:10 to 180:2 (CX-1421).

174.

Dep. at 37:1 to 37:5, 234:23 to 235:10 (CX-1457).

10.

['75.

MS-0001880); CX-194 at 21-12.

CX-1557



11.
176.

Dep. at 21:3 to 21:21 (CX-2516).

12
177. Hughes Satellite builds commercial satellites and military missiles for the U.S. and
forcign governments. Hughes sold off several units to Raytheon in the late 19205, Bocing

evenmally acquired Hughes in 2000.

178.
Dep.at 216:5 to 216:21 (CX-1414),
179
Dep. at 222:11 to 222;14 (CX-1414).
a.
130

76



Dep. al 166:20 10 167:6 (CX-1414);

CX-1306.
1581.
CX-1300; CX-2307; CX-1306; CX-2402; CX-1635.
132,
CX-501.
b.
183.

77



222:11 fo 222:14 {CX-1414).

184.

185.

186.

2103.

137.

78

CX-2402,

CX-2279 at MSC-38 004399,

Dep. at

CX-



Dep. at 99:9 to 22, 193:10 to 197:23 (CX-1413),

14,

188.
CX-1578; CX-2381.

15,

189.
CX-2155,

16,

160,
CX-1981 at MSC-{2 003918,
17,

79



i91.

162

CX-1010 at

193,

000114,

20



Dep. 115:4 10 11523 {CX-1414)

194

CX-1003 at 00051, See afse CX-1002 at 000042; CX-1016 at Q001387

193.

2l



CX-1012at  000541.

196.
Dep. 115:4 to 115:23 (CX-1414).
Dep. at 105:17 to 111:22, 117:11 to 118:6 {CX-1414);
18.
197.
Dep. at 105:4 to
105:1¢ (CX-1413), IH at 127:25 1ol 28:7 {CX-2515); CX-1832 at M3-0036309

82



to 310, CX-1833, CX-1583,

198,

Dep. {CX-1503).

20.

199.

200,

201,

Ex. 9at

Dep. (CX-1507),

Dep at 58:10 t016 (CX-2514),

000122 (CX-1214); CX-1216 at Q00135

83

CX-1233; CX-2077.



202,

CX-17at
MS-0006672-3, IH at 190235 (CX-2515), IHat213:19to0 2155
{(CX-1418); CX-13, CX-16; CX-1357 at MS-0001911 to 12; CX-1237; CX-1233:

Dep. at 36%:4 10 369:14 {CX-1496).

203,

CX-1237.

204.



205.

206,

CX-1237.

CX-1242.

85



CX-1636 at MS-0008413 to 15; CX-16 at MS-0008495,

207,

CX-1558 at ME-00016811; CX-1235 at 001509, CX-1234.

208,

36



CR-1224 ar 00801 CX-1233;
Dep. at 32:6 10 53:1, 53:2 10 53:15 {CX-1518); IH at 113:2
toll6:18 (CX-1527); CX-1224; CX-1233; CX-1235; CX-123%;

Dep. (CX-1496).

209,

CX-1232.

210.

CX-2024;

Dep. 105:17 to 105:18 (CX-1509}.
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CX-1231 at

001135, 1144,

212,

CX-1240at  002172; CX-

[210at 000080

213,

al



214

215.

CX-2023 at MSC-04 000308,

Dep. 184:4 to 184:18 {CX-1509); CX-2331.

CX-1226 at 001060 to 61.

CX-2292,
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CX-1205 at
Dep. 237:2-6 (CX-2514);

1309); CX-1218 at  QOO258.

2175,

at 000136.

218.

Dep. at 146 (CX-2514).

219,

00004 to 50,

G0

Dep. 211:25 to 212:6 (CX-

Dep. 204:18-24 {CX-1509); CX-1216



Dep.at 241:12
to 242:17 {CX-2514), Dep. at 68:9-23, 70:6-22, 189:6-

11.192:4-7 {CX-1509}

220,
. 0X-1856; Ik
{CX-2514).
21.
221.
IH at 45:17 to

46:22, 125:17 to 126:7, 230:25 10 231:5 {CX-2515); IH at 58:20 to
539:18, B7:5 to 87:12, 201 :14 1o 201:19, 203:4 10 203:9 (CX-1527); (CX-1496);
CX-1914 at 43; CX-1237at  001593: Dep. at 301:12 to 305:2 (CX-1417), CX-2323;

Dep. at 106:12 1o 106:17, 107:24 to 109:4 (CX-1503).

222,

o1



Dep. at

230:15 t0 239:21 (CX-1504); CX-2389; CX-2390; Dep. {CX-1414).

223,

Dep. at 2377 to 237:15 (CX-1504).

224

CX-1062 at at 006035; CX-2394; Dep. (CX-1414).

225,

9z



IH at 12 to 20, 27, 77 w0 78, 84 1o 85,
146, 150, 210, 212; IH at §8-90, 150-151, 265-266; CX-1914 at 39; MS-0002529; MSC-

140 003319 through 20; MSC-154 002135, CX-562; CX-508; CX-516 at D299 (00654,

226,

227.

Tr. §9:25 througzh 90:23; Tr. 101:22 through 102.24; CX-

578 at  002124; CX-561;, CX-578at 002124,

228,

229,

Q3



Tr. 43:13 through 44:16, 45:5 throngh 10, 446:3-25, 106:12 through T07:4.

230.

231.

MSC-138 007860.

232,
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233

MS-0003058; CX-616;, CX-617;

CH-618; CX-610; CX-620; CX-621; CX-622; CX-6213; UX-624; CX-625; CX-626; CX-627;

CX-630; CX-632; CX-633; CX-634; CX-637; CX-618; X640, CX-641; CX-642; CX-643;

CX-6dd; CX-645; CX-040; CX-647; CX-049; CX-630; CK-651; CX-654,

234,

235,
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MS-0017809 through MS3-0017874, at MS-0GL7870. {

CN-5T6; Tr. 52:1 through 55:20; 57:16

throngh 39:20, 60:d-60; 000235,

236,
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CX-516;

CX 523,

237. MSC has maintain price differences in the past between customers.

CX-2292 (MSC -18 019092 to 94).

238

MSC-160-

000639, G209 013160-62; DI299 000231

239,
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CH-523

240,
IH at 19 to 20, 27, 77 to 78, B4 to 85, 146, 150, 210, 212,
132-54; IH at 88-20, 150 to 51, 2065 to 66; Dep_at 116 10 118; CX-1914 at 39;
MS0001385 to 1390; MSC-154 002140-46; CX-571; CX-508; {1348, 000896,

CX-573; CX-682; CX-683,

241,

23



MS-0001390; MS00G1389 to 13090; CX-508;

242,

Tt. 181 te 182, 122:3-21; MS-0002383; CX-

508;

243,

Tr. at

16% to 170, 009792; MSC-02 00267; CX-574,

22.

244,

CX-2073 at MSC-09 G0GES.
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23.

245,

246.

CX-876

at 36001-  -0374 to 576; CX-886; CX-8X5.

247,

CX-853 at 36001- -0005; CX-854 at 36001-  -0014 to 23; CX-858 at 36001- -

0043 to 47

248,

CX-2462 at MSC-74 021988 to 8% CX-

2463 at MSC-74 022139,
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249,

IH at 74:1 to 77:19 {CX-1418);
Dep. at 299:3 to 301:2 (CX-1417); Dep. Ex. 31 (CX-2323); CX-1914 at 11-12,

43; Drcp. at 191:12 to 192:6 (CX-1496).

250).

CX-2084 at M5C-09-001978 to 79,

20,

251.

CH-1813 at MS-0006571 1o 76, CX-2351 at MSC-22 Q03722

27,

252,
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CX-1026at 0257, CX-1025at 0234

254,

102



CX-1023 at 0105, CX-1024 at (168,

255,

Dep. (CX-1413).

D. Switching Between Advanced Nasirans Was Relatively Easy
1.  Common Origin and Source Code
256. The switching costs when substituting TTAT or CSA Nastran for MSC Nastran are not
substantial becanse the Nastran codes have common architecture, having all originated from the

sarme pubhc doman NASA code, Users that have switched between the advanced Nastran

programs generally have found the cost to be minimal. IH at 239-40 {CX-
1527); (MSC)IH at 117 {CX-1418); IH at 176 (CX-1505); CX-21 at
2332 Anticipated testimony ol

257 MSC Nastran, UAT Nastran, and CSAR Nastran are functionally interchangeable to a

high degree. Switching among
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advanced Nastran solvers doss not invelve substantial switching cosis becanse all of the
advanced versions of Nastran derive from the same NASA Nastran source cede, generally solve
the samc types and sizes of problems, use the same input and output file formats, and offer the
samc or similar element libraries and graphical user interfaces. All three offer DMAP, a
programming language and functionality allowng the user to modify and customize ihe analysts
results. Scveral Nastran users have conducted comparative benchmark studies wioch show that

the three advanced versions of Nastran all offer the same or similar capabilities and are closely

interchangeahle. TH at 82, 118; 124: 162: 166-67 254, 272 (CX-1418);
(MSC) Dep. 117; CX-14 at 2029; TH at 40, 242-43, 258; H at
164 to 165 (CX-1505); CX-5 at 4194; CX-1 ai MS-0000599; Dep. at 98-99( ;

CX-1788 at ME-002666%; CX-464. Anticipated testimony

258. UAT and CSAR were close competitors to MSC's NASTRAN in part because 1t was
relatively casy for customers to switch, The cost of learning AT and CS AR Nastran to replace
MSC Nastran is drastically reduced compared to the cost of leaming a new FEA code. CX-21 at

MS-002332; CX-454 at =000100; TH 1180 119

{(CX-1527). Anticipated testimony

104



TH) at 40, 242-43, 258,

260,

CX-2625 at Ansys 07038 to 7039; CX-

25538t OQL74.

2. Maintaining Compatibility

261,

CX-2707 at
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GOOLT, CX-15E1 at MYS-0003003-05,

262.

CX-2 at MS-0000743

263,

C2-5 at MS-0004194

264,

CX-2083 at MSC-09 001957, CX-1870 at MS-00032350;

IH at 117 (CX-1527).
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2635,

TH at 129-30, 135, 141-42 (CX-1527);

TH at 108-11 (CX-2764).

266,

129-30, 135, 141-42 (CX-1527);

1H at 108-11) (CX-2764).

267.

CX-1610 at MB-0004057; 04153-B, pagcs
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1and 2

268,

CX-43% a1 -04-0275

269. The Atr Force Research Taboratory at Wright Pattersont Air Force Base often used
CSA NASTRAN for large model analysis and got the same answers for Lhe same probilem on
MEC NASTRAN al the MSRC. Air Force researchers at AFRL had such confidence m CSA
MNASTRAN s linear statics and dynamies capabilihes that, when shown the results of a problem

run, noone would ask whether it was donc on CSA or MSC. Anticipated testimony of Dr.

Venkayya (LS Air Force, retired)

3. Benchmark Comparisons Substantiate Close Functional Interchangeability
Between Three Advanced Nastrans
270, In making purchasc decisions, a common practice n the field of structural
enginesring 1s to evaluate the performance of finite element golvers by running a set of
benehmark test problems. Tn addition, this practice cnables the nser 1o determine the important
leaturcs and capabilities of the solvers. The results of the analysis, ihe speed of the computation
and the use of computer resources arc the measurces of perfformance.  Anficipated testimony of

Dr. Venkayya,
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(MSC) Tr. 151 to

154 (C3(-1491); Anticipated testimony of Dr. Venkayya,

272.

CX-302at  -0000010, -0000025 & -0000028; CX-350 at
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-09-0176.

CN-1009 at

CX-301

000091, 000094, 000104-05, 000107 GO0111-14.

1140



X 120

276.
CX-1224 ar 000764 io 806; CX-1225; CX-
1233 a2t 001364; Dep. 52:6 to 53:15;
TH 113-15 (CX-1527).
277.

CX-616 at 007901 to

o411

E. Users View Other Nastran Solvers As Lacking Functionality to Be Close

Substitutes for Advanced Nastrans

278. Limited-featured Nastran solvers offer reduced power, fewer features, capabilities,
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and add-on speciality modules, and less Dexibility than MSC Nastran, They generally are used
by desien cnginecrs and not professional analvats. Diestim cosmncers sencrally work on a PC
Wmdows platform, sotve less complex problems than professional anabysts, and need oreater

arge of Lse.

Dep. 76 to 78, 84
1o 87, 110, IH 21:11 to 52:4, 85, 228, 237-38 (CX-1418Y; Dep. 97 10
99, 17610 181; NDep. 256 to 257, CX-1629 at 7007;
Tr. at 256 to 57 {CX-1505), CX-683 at 009790; CX-470 at -000019; CX-

2475 at MSC-74 025526 to 25527, Anticipated testmony of Dr. Venkayya.

279, The criginal NASA-funded NASTRAN software was made available to the public
beginming in the 1970's via the Computer Sofiware Management Information Center (COSMIC)
at the University of Georgia, COSMIC NASTRAN is not a substifute for MSC NASTRAN for
users of MSC NASTRAN. Although all NASTRANz have theit roots in COSMIC NASTRAN,
1l did not keep up with the development of features and enhancements over the course of the last
12 years. The element library in COSMIC NASTRAN is not as comprehensive in the

NASTRANs offered by CSAR, UAI and MSC. Among the line elements, it docs not have the
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BEAM and BEND elements. The BEAM clement is a very versatile element. Its absence in
COSMIC NASTRAN constitutes a major deficiency m the sense that it restnicts modeling
freedom. Among the surface elements missing from COSMIET Nastran are the TRIAG, QUADBS,
TRIAR and the QUADR. Higher order solid elements are also missing. Among the scalar
glements the BUSH element is missmg. Moreover, COSMIC NASTRAN's solution schemes are
ahout 3t years old. CSA, LAl and MSC NASTRANSs can all selve very large structural analvsis
problems 1( times faster than COSMIC NASTRAN. The three commercial NASTRANs made
sigmificant enhancernents to their MPYADD (Matrix Mullipty Add} routines and have all
adopted/implemenied the Boemg Computer Scrvices version of the Block Lanczos eigensolver.
There were ~umerous other enhancements made in the commercial NMASTRANs not found in
COSMIC Nastran. Anticipated testumony of Dr. Venkavys;

TH 14:17 10 15:18 {CX-2764); IH 25:9 to

29:8, 30:13 to 314, 32:3 to 33:15 (CX-1527).

260. Given the foregoing deficiencies in COSMIC NASTRAN, it would not be technically
feasible for any company to start now with the publicly available version of NASTRAN, and

develop a commercially acceptable version of NASTRAN within the next two to five years.

Thix ts not simply & matter of throwing
resources at the problem. Much FEA solver development work must proceed sequentially, and

cannot be done in paraliel. Doubling the size of the development staff will not double the rate at



which the software can be upgraded.  Anticipated testimony of Dr. Venkayya, CX-2 at MS-

DOOR634; [H 225:1-23 (CX-1505),

281. MINASTRAN is distributed by a company called Macro Industries. Macro
Industrics has been in existence for many years but MINASTRAN
is not g substitute for MSC NASTRAN. MI Nastran offers few improvements over NASA™s

public domain version of Nastran.

CX-116 at 45001 -0236 - 237, CX-117 at -

0238 - 242; 000716-17, CX-114 at -(1233.

282. Noran Engineerings’s NE Nastran is not a Nastran at all. It is not based upoen the
NASA public domain Nastran code. NE Nasiran is available onty for the PC platform and it
lacks substructuring and DMAP capabilities. CX-2639 at 11403-04. it also bas a
different element formulation, which means that legacy MSC Wastran models that are run on NE
Wastran will give different results than they would using MSC Nastran. CX-2639 at

11404; CX-2473 at MSC-74 024458; CX-2154 at MSC-154-002720 to 21; CX-1511 at MSC-54-
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2951,

IV. Advanced Nastran Users Are Unlikely to Switch Away From Advanced
Nastrans in Response to a Small but Significant Nontransitory Increase in Price

A. High Switching Cosis Discouraged Substituiivn of Non-Nastran Solvers for
Advanced Nastrans

283, Switching away from MSC, UAT, or CSAR NASTRAN 1o another solver hy a
company employing professional analyst 1s difficult and costly. Users have projecied significant

switching costs m switching between Nastran and non-Nastran solvers.

Antcipated testimony of

; CX-2417 (Perna (July 23, 2001, report to Wall Strect on 2™ Quarter 2001)); CX-2365 at M3C-

22 004827,

284. There 15 natural resistence or inerlia ameng engineers to change salvers because of
their famihianty with and confidence in the performance of a particular solver. CX-1914, White

Paper at 30 0. 125; CX-20, CX-21; IH at 136-37 (CX-1527). Anticipated tcstimony

2855,
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Dep. 159:19 0 160:21,162:19-25,

286.

CX-1504,

CX-2365 at MSC-22 004827, Anticipated testimony

1. Training Cosis
287, Any switch of solvers involves traiming costs and the time nceded to become

proficient with the new solver. FEA solvers are complex tools and involve different mterfaces,
commands, input and ourput file formats, and programming langnapes and sequences. Thus,
training is needed to learn how to use the new solver, to understand its featurcs and capabililies,
and to be able to interpret its anabysis results. These costs can include mition costs, travel costs,
and lost productivity from emplovees attending the training class. The training costs associated
wilh switching from NASTRAN to other solvers can be large. Attending a week or two training
conrse does not produce a savvy user. It takes months or even years to understand the modeling
nuances of different programs. Subtle differences, structural element formulations, material

models,
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boundary conditions interpretation and elemoent property definitions can add to ihe tmining

effort. IH at 216-17, 229, Anticipated testimony of Dr. Venkayva,

288,

CX-365at 000348

2.  Reduced Productivity
289, In addition to the tme and costs associated with training, the average company
analvst and enginder 1. '3 substantial hands-on experience using a particular solver to gain

proficiency in its use.

[y ep, at 86:15 to 87.25. Anticipated testimony of Dr,

Venkayys,

17



290. Significant productivity losses can be expecled dunng the transition from the old

solver to a replacement salver.

CX-315 at -01-0010

3.  Benchmarkipg a New Program - Confidence in the Results
291, Extensive validation and verification of the new solver program 1s critical and must
be dens belore a company can accept 118 results. Benchmark problems for testing must be
representative ot the cusic - ~t's most frequently used applications. Lack of familiarity with
mndeling techniques of a new program, and how the elememts, boundary conditions and loading
conditions differ from the previous program can lead (o failure of the product. The associated

ligbility costs can outweigh the soltware costs.  Anticipated testimony of Dir, Venkavya,

4.  Legacy Models and Data

292, Users of FEA solvers often need to reuse old input and output files and modcis or
cotnpare prior files and models with new files and models. These existing or older imput i
output files and medes arc known as “legacy files.” When switching 10 a now FEA solvers, a
user often needs lo convert such legacy files to a format used with the new solver.  Bach solver

accepis a different inpat file format and uses different element fibraries and codes. Thus, = new
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solver camnot perform an analysis on the legacy mode] until it has been converted to an input file
format accepiable ta the new solver. After a legacy model has been rewritten for another solver,
any comparison hetween the existing and proposed new design will likely require analyzing the
rewritten legacy mode! in the new solver because analysis results canmot be compared accurately
unless run through the same solver. Legacy models which have proven successful by repeated
use and have been verified by physical testing are an additional deterrent to switching solvers.

IH at 64 (CX-1527); IH at 68-69, 288 (CX-1418);

Hat 217-18, 229, Dep. at 66:10 to 68:5.

Anticipated testimony

293, Legacy issues are particularly important in the asrospace industry where aircraft or
salellites have long life spans and compansons are conducted over the hife of the stricture or

model series.

A new airplane,
built for the Air Force, stays in service for over 20 to 30 years. During its life the airplane
unidergoes many modi fications. New battle scenarios, insertion of new technology, new
armament Tequitements are the reasons for the modifications. Legacy models play a critical role
1m the re-cerfificatien of the flight worthiness of the modified system. This task becomes difficult

if the legacy medels are not compatible with the new solver. The time and costs to rewrite these
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models 15 substantial.

CX-14 at 2003; IH at 2601-62 {CX-14138);

IH at 229, CX-23a65 at MSC-22-004827. Anticipated testimony of Dr. Venkayva,

294, The cost of converting legacy files and models botween advanced versions of Nastran
is much less than when switching from a Nastran solver to a non-Nastran solver. The UAIL CSA
ad MSC Nastran solvers all use generally the same input and output file formats, clement
libraries, and source code. IH at 87, 112-13, 158 (CX-1527}; IH at
82-83, 118; 124; 162: 272 {CX 118): CX-14 a1 2029, IH at 40, 242-43, 258,

TH at 164 {CX-1505); CX-5 at MS-0004194; CX-1 al MS-0000593;
IH at 129-30, 133, 141-42 (CX-1527), IH at
108-11 {CH-2764).

293, There Is a substantial cost of converting legacy files when substituting a non-Nastran
solver for a Nastran solver. The substantial volume of dala contained in an FEA modcl makes
the converston costly, particularly for complex structures. Morcover, unless there 15 one-lo-one
correspondence between the capabilities of the Nagtran solver and the new solver, the legacy
mide] may not work, For example, a model created for MSC Nastran may use an element that is
unigne to MSC"s Nastran element library. When the model is converted for use with ANSYS or
another code lacking an element to satisfactorily emulate the original Nastran element, the
piathematical results from the translated ANSYS modcl will differ from the Nastran model’s

results. When this
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occurs, an engineer must modify the converted model until he or she is satisfied that the results
Irom the converted model are sufficiently close to the results of the original model. In addition (o
varialions amonyg the elements, each solver’s distinet treatinent of boundary conditions, loading
conditions and even implementation of the solution sequences can also lead to incompatibilities
and different resulls. IH 286-89 (CX-1418). Anricipated testimony of

Dir. Venkayva

5.  Network Use of Advanced Nastran

2%6. NASTRAN is used widely for linear structural analysis in the aerospace and
autemotive industries. The maje  omakers and airframe integrators commonly use outside
suppliers. Use m common of the Nastran solver facilitates exchange of data mnong the
automakers and their suppliers and the prime airframe integrators and their subeontractors. In
both cases the primary manufacturer and thetr suppliers frequently share analysis models and
results. Indeed, one of the reasons that NASA originally sponsored the development of
NASTRAN was to create a common toel for sharing analysis information among ils suppliers.
Alrframers value data compatibility and compatibility with their customers and suppliers. This
extensive collaboration discourages any one firm from switching away from NASTRAN.
Likewise, nearly all major automobile makers (OEMs) in ihe world use Nastran for struciural

anal ysis.
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Anticipated testimony of Dr. Venkayya,

TH at 71-72 (CX-1527); CX-1554 IH
at 250-51 (CX-1418); CX-2155 at MSC-149 03226 to 27; CX-15, MSC-02 00:2275: CX-1260 al
00004, IH at 85-88,
(CX-

2704).

CX-13 at MSC-06 000126, 0129; CX-1176 at 35001 000068-69; CX-1895 at

ME-0009050-51, 9655, Anticipated testimony
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248, There are some government and commercizl contracts that explicitly require the use

of Nastran 1o capture the henefits of these network externalities.

CX-1554; CX-305 at
IH at 86,273

(CX-1418); CX-876 at 36001- -05374-76,CX-1405, MSCs Response (0 CID Para, 12; CX-2295

at MSC-18 018821 to 23: CX-781; CX-782: CX-783; CX-130 at ~O113 1o 1635
OX-520 at
041357,
209,
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CX-2106 at MSC-135 001763 10 1771; CX-351

300. Companies and goverrument agencies thal have not expressly required Nastran data in
their project contracts nonetheless recommend oF otherwise induce their suppliers (o use Nastran.
TH at 250-51 , 271-72 (CX-1418), CX-1338
CX-1339 at Q000033-40 ; CX-1027 at

1590, Anticipated testitmony

6. Nastran and Certifving Agencies
301, NASTRAN s the solver wad. "y used by the acrospace mdustry. Certifinng ageneies,
such as the FAA_ do not have adequate resources, Hme or manpmﬁcr to become famitiar with all
the solvers. Although the agency does not mandate the nse of NASTRAN or any other solver, its
Jjob becomces easier if the certify.ing gritena are presented in the contexl of NASTRAN resulis.
Thus, 11 15 unwise (o switch to another solver unless FAA or another certilying agency has
familiarity with the code. Anticipated testimony of Dr. Venkayva, CX-13 at MSC 66 000116 to

01185: TH at 8%:11 1o 91:4 ({CX-1418).

7. Complementary Software
302. Swiching between two FEA solvers may require changing complementary sofilwars
to be compatible with the new solver and involve the substantial loss of a customer’s investment

in such complementary software, Nastran users often make substaniial investments in software
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commands and applications that conduct further analysis of Nastran ontput data.  Nastran, for
cxample, offers its own unique programmable eode known as DMAF that permits the user to
better manipulale the Nastran analysis output information. MSC also offers a series of
applications that operate with Nastran such as Akusmod (antomobile intcrior noisc and acoustic
analysis) and Flight Loads and Dynamics (advanced aerospace analysis). Several third partics
also supply applications that conduct farther analysis of Nastran outpit such ag LMS and
Mechanical Dynamuics Inc. (now owned by MSC). Moreover, users develop other in=house
softwarc to work with or incorporate into MNastran, In those cases, Nastran becomes part of the
user's processes. The investment in thiz complementary soffware would be lost if a Nastran user

swilched o another sobver.

CX-1203 al  440-41; CX-1896 (MSC Price List {7/28/00); CX-1834,
: CX-1835, (Dec. 1999);
Dep. at 208-301 (CX-1417); Ex. 31 MSC-18 032833 through 36,

Dep 38:20 to 41:19 (CX-2514); CX-1260 a1 00004; CX-

8.  Pre- and Post-Processors, Translators, and Industry Standards Lack

Yrecision To Make Substitution Praetical
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303. So called “transiators™ arc commonly buill into many commetcial pre- and post-
processors. While translators facilitate the conversion of the geometric data of a finite element
madel, they cannot completely and accnrately translate all mformation. There is some
mtormation, particularly in more complex models, that cannot be converted easily. Such
mformation typically will be last, requiring hands-on clean up. The data that is not transtatable
can be caitical and can alter the simulation resulls. For example, even if the geomelry is correct,
models break down unless the boundary conditions, Ioads, and material daia are correct. Finallv,
diilerent solvers’ implementation of the solution sequences can also lead to incompatibilities and

different results. Analysts cannoi rely on translators without fully understanding how both the

new and old solvers treated the same problen: +d model. TH at 285-86 (CX-1418);
TH at 217-1%, CX-1914 at White Paper at 31, 32; Crep.
35:19 10 37:15; 117:25 10 [[8:23. Anticipated tesimony of , Dr.
Venkayyd.

304, “T'ranslators arc unable to iranslate special codes or ﬁmctin}ng]it}' such as Nastran’s
DMAF, the programmable language to extract specialized data from a Nastran analysis. DMAP
is unigue to Nastran and customers with legacy DMAP programs will incur substantial
reprogramminyg costs when switching to another solver. ANSYS uses its own command
language known as AFDL (ANSYS’s parameiric defimition fangurage). Indeed, in some cases,
DMAFP programs may not even bhe translatable.  TH at 258, 289-00{CX-1418); ) TH at 227-

29.
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305,

CX-2605 a1 0082510 838, . CX-2636 at 11331; CX-2640 a1 11409.

2. A consortium of uscrs and engineering software supplicrs, including |, arc
currently developing a new mternational standard format for fimte element data known as
APZ209. Its purpose is repertedly to facilitate moving models and anput and output files between
different solvers. The siandard will allow the same FEA model to be analyzed across a ranee of
solvers, provided the solvers have matching capapilities. However, this work has boeen going on

since before | 9935, and the standard is still in draft form.

TH at



S1-83, 114-22, 125 277- 00 {CX-1418); CX-14; CX-2324; I at
236-3R (CX-1527); CX-1858; CX-1859; CX-1860; CX-18061; CX-1618 at 4694;

IH al 133, 257-38.

4. Partial Substitntion Does Not Significantly Redoce the Cost of Switchipg

307. Nastran is a gencral purposc solver. Its ability to analyze a broad range of enginesning
problems within one solver reduces the number of ditterent solvers a user may nesd. The usz of
asingle ceneral pupose solver offers 2 nmber of 1 - =1its to companies over combining the
functionaltiies of numerous niche solvers, These advantages include lower training costs, the
ability to share models among different groups within the organization withont having to ¢reate
new models for each analysts bvpe, and lower transaction/administration costs (deuling with
fewer vendors and fewer contract renewals). Morcover, there 18 a Vsymphome cffeel”™ in
emploving a gencral purmposc selver, in that the combination of analyses types performed together
15 validared. Indeed, with morc nserg, the commonalitics across analysis types are vasidated to a
greater cxtent and enhancs user familiarity with the same elements and houndary and loading
conditions {(which could be used in vartous analysis types) and increase user confidence in their
performance. Indced, optimization or coupled analysis in which constraints come from different
dizciplines can be done by a general purpose selver that offers solutions in all such disciplines,
but may bz imposzsible 1o perform with a mix mnitiple niche solvers.  Morcever, having

engineers tramed and
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proficzent on a senetal purpose selver gives 2 company greater flexibility i deploving cagineers
since engineers may move fiom project to project, which pose different problems requiring

differcnt analysis types, throughout their carcers.

CX-1895 at MS-0009648-9677, IH
at 63-04 {CX-1327), IH at 33-39 (CX-2764);

Dep at 137:19 10 138:13. Anticipated testimony of Dr. Verkayva.

B.  Professional Analvsis Do Not View Other Solvers As Close Sebstitutes for
Advanced Nasiran
1. ANSYS
2. ANSYS Background
OB ANBYS is a publicly-traded cngincering soflware supplier that sells a limc of FEA
salvers geperally under the name ANSYS,

ANSYS offers different solvers for the analyst market
and the desiger market. 1ts high-end solvers are (11 ANSYS/Multiphysics, a sophisticated
mudti-disciplinary computer-aided engineering taol

: and (2} Ansys/Mechanical, a solver designed to compute stractural
and thermal analyscs. For the designer market, ANSYS offers a product ealled DicsignSpace

with a list price of
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The following chart shows Ansys’s total revenues and revenucs for Mulliphyses and

Mechanical from 1997 ta 2001

Year Revenue for Ansys Total Revenue
Multiphysics and
Mcchanical
1967
1998
[
2000
2001

hiip=Ywww ansys.comyansvs' mechamcal bomn;

hittpewogme ahsys eomnewsrooms arrinal reporfs 2001 annual.pdf.

309, Most autometive and asrospace companies have NASTRAN plus ANSYS or

ABAQUS (or both), because these other codes have specialties that are different from

NASTEAN, NASTRAN is the mainstay tor lingar and quasi-lingar analysis. In contrast,

antomotive and agrospace companies usc ANSY'S or ABAQUS for predicring hichly nontinear

behavior al Iocal levels, Thoy are commaoenly used m the analysis of engines, turbings, helicopter

blades and
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transemssions. In the analvsis of these structurcs the etfzct of heat and rotation are important.
The analysis of an engine or furhine blade is more of 2 loeal than a glohal analysis issue and
whore thermal and nonlinear effects dominate, This does not suggest that ANSYS or ABAQUS
arc sinlable as substitutes for NASTRAN in anabyring airframes or car bodies. they are nat,
Anticipated testimony of Dr. Venkayya, IH 2t 234 {{CX-1527),

IH 35, 225-27, Dep. 48 10 54, IH at 170 (CX-15058);

CX-13 at MSC-00 000120,

310 Ansys and Nastran have ditferent hertages. Ansys was onginally developed for the

nuclear indostry, while Nasiran wag developed by NAS A [ the aerospace industry.

. Marketplace Perceprions of ANSYS

311, Although ANSYS has varions advanced linear smrctural analysis capahililies,

ANSYS lacks some basic capabilities and functionalitizs required by
Mastran users. For example, ANSYS is not able to handie models of large conmplex structures

and is not as fast nor as powerfil as Nasiran in conducting dynamic analysis. ANSYS



does not offer aercclasticity or other features that are used throughout the asrospace indusiry.

‘Thiz is due to Ansys’s unique functionality in
thermal analyzis and analyzing rotating machinery, sich as turhines, Anticinated testimony ol
. CX-2631 at 09122 to 9124; CX-2623 at 06985, CX-
19 at 1515; CX-14 at 2020, 2026, 2002% CX 1914, Whilc Paper at 29;
IH at 54, 79-80), 85-94, 228, 237-34;
{CX-1413); TH at 176, 256-57 (CX-1505);
IH at 35, 214, 225-26; CX-1834 ). Anticipated

testimony

312, There are a number of speeific features, functions, and capabilitics of NASTRAN that
are important to NASTRAN users that are lacking in ANSYS. For example, althouzgh the
ANSYS zlement hbrary is extensive, the elements themselves are not versatile as those in
NASTREAM. A beam element in NASTRAN can replace 4 or 5 auch elements in ANSYS.
Similady, 4 Wastran (FUTAD4 can substtute for more than one surface clement im ANSYS. The
multiplicity of ANSYS elements can create confusion in users accustomed to the Nastran

elements,



MNonsiructural masses are masses that are added to a structure but are ot intended to

support the structure itsgif (e, pitssengers b

NASTRAN allows for the input
ol nonstruciur:l masses and 15 commonly used 10 analyze the foregoing types of problams.

NASTRAN also allows the defimtion of dynamic reduction,

oplimization capabilities that MSC Nastran pesscsscs,
including the ability to perform optimization involving hundreds of variables. CX-2658 at
14245, 14251, 14256, 14258, 14314, CX-360 at -01-0581, -01-05%90, Anticipated

testimony of Dr. Venkayya.

313 ANSYS docs not have capabilities comparable o DM AP in NASTR AN, which allow
users to modify the analysis types, solution sequences, data reporting and other aspects of
NASTRAN.

The DMAFE capabilitics
in Nastran are extremncly iinportant W many Naslrao wsers,  CX-2635 at 14257
1257 {CX-1418).

Anticipated testimony
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314,

CH-1170aL 35001- (0069

CN-1552 al MS-

0001390

316.
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CX-302¢ Ex. 10); CX-470 at

317

CX-2009 at

2609 at 05596 to 597

318

06001 7-200

03255 to 256, CX-2637 at

1135%: OX-

CX-2652 a



14665 to 14070; CX-2633 at 00231,

¢, M55 YViews of ANSYS

318
CX-19 al MS-U001515: IH at 71-72. 128, 214-15, 239, 252 (CX-1418}:
CX-1623 at MS-0005858-60; TH at 219 - 200; CX-1883 ar MSO-0006571-76;
UX-1834( }; CX-1549 at M8-0001225-26: CX-15G8 at MS-
0002431-35.

320,

IH at 51,

225-20, 228, 237 (CX-1418).

Laa
bd
f—



CX-19 at MS-0001515; CX-1854 at MS-0002026:;
IH 51, 54-55, 7980, 85, 237 (CX-1418); [ 256-57 (CX-1505);
TH 35 {CX-2515); CX-2645 at 11626 10 630; Dicp. 175-176

{(CH 1413), CX-1834

22

LX-10249
at 7007 at 31:T1 to 532:4, £3, 228, 237 {CX-1418); Tr.at 23610 57 (CX-

1305); CX-683 at MSC Q0790 CX-470 at =GO G,

(]
3]
L



CX-154% at 1225, CX-19 a1 MS-0001515; CX-14 at 2029-30; CX-2359 at MSC-22 004320 10
4331, CX-2358 ar MEC-22 (04217 wo 4319, CX-2385 at MSC-22 004075 1o 4034,
(MSC) IH at 85, 237-38

(CX-1418}: IH at 23235, 246-250 (CX-152T): CX-

2408 at M5C-48 003993 to 39%¢;

CX-2360 at MSC-22 004827,

Depo at 37:20 10 38:5, 63:1 1o 65:25 (CX-1457)

2.  Elfini

L33



CX-1894 at ME-0009581-82;
CX-1844 at MS3-0001595; CX-1514, White Paper al 22; IFT at 152-53 (CX-

2515).CX-576at 946

326, Om April 24, 2001, MSC announced a “strategic alliance” wilh Dassault

L CX-2689: UX-2700.

L
o

TH ai 133-54 {{UX-2513); UL at 89-90, 240-41, 265



(CX-1418); CX-1914, White Paper at 39, TH at 177 {CX-1305).

IH 66 o 67 {CX-1418);

Il at 154 to 55; CH-1618 at MS-0004054,

329,

CX-470 at -000017-20, CX-370 at -01-1247 to 53: CX-302 at

6000012, 0022, 0029,
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Ls
()
=

C-508 al 00024648

331

14



CX-508 ar 000345; CX-571

at  OD0B9G; CX-575 a4t 000946,

322,

TH at 66-

67, 126 (CX-1418) CX-371 000590, 08935,

2. Abaiqus
333, Hibbaut, Karisson, and Sorenson (“HEKS™) 13 a prvately-held firm that distmbutes

comnputer alded enpineenng soflware, including Abagus Standard (Abagqus).

CX-2551; CX-2552, CX-2584 at 0741-42.
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334, NASTRAN is a maneral perpose salver offring primarily lincar anabysis, MSC and
others in the industiy have viewed ABAQUS as primcanly a non-lincar solver, As such, s
application is generally limited to local arcas where failure initiation. may start, Examplos of
non-limear anabvsis tasks whore ABAQUS makes the mosl sznse include analyses involvine

materials such as piastics and rubber,

CX-19 ar MS-D0001 520, TH 56 10 57, 68, 94 to 95 (CX-1418);
IH 35 {CX-1505); CX-1895 at MS-0009650; Dep.
122 10 122 {CX-1520); I11 35 10 36 (CX-2515), CX-1567 at MS-
002384 Dep 46, 134 {CX-2514): CX-13 at MSC-06

000126, Asmicipated testimony ol Dr. Venkavya

MEC and Nastran usars tend fo view Abagus as a
complermentary salver 1o Nasman rather than as a competing substitate selver, MSC cven resold
Abugus along side Wastran in its portfolio until MSC added a robust non-lincar solver o its

portfolio with the acquisition of Marc in 1999, Because Abagus and Nastran are complementary

143



solvers offering different capabilities, the two codes are both used by many of the same

customcrs but for different analvses.

CX-1854 at MY-0002026-27, IH at 40
(CX-2515); OX-19 at MS-0001 520, TH at 56-37, 68, 94-95 {CX-1418),
TH at 35 {CX-1505); CX-2472 at MSC-74 024382 (o 24358; CX-2460 at

MEC-74 621244 40 21245, CX-412 at MEC-52 GOG170.

CX-2280 at WMSC-18 004056,

—l

Lad
Ll
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IH at 68 (CX-1413);

CX-2581 ar 0657, CX-2561 at 061

338. The finite elements in ABAQTIS are desigmed for static nontinear analyvsis. fthasa
number ol neher order slements, Although they pred b static responsc in docal areas well,
they are not as reliable when used in combivation with other tvpes of clements. Even rore
troablesorme with these elements is their poor perfonmance when large concentrated masses are
attached al discrete points of the struclure, Adrerafl Ay walh a number of stores under their
wings, fuselage, cte. These aftachments reprezent missiles, bamas, engines, fucl tanks, etc. Tn
tins case, dynamic anatysis is extremely critical. The lugher order elernents ol ABAQUS do not

perform well. Anlicipated testimony of Dr. Verkayyva
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CX-2581 a1
0558, Cx-2561 at 0609, CX-2554 at 0191, 0155, G205-07, UX-2585 at

(1145,

4.  l.imifcd Feature and Specialized Solvers

344,

246



TH at 51, 129, 226-28. 236-37 (CX-1418):
TH at 136-37, 162-65 (CX-1527): CX-1640 (MSC Ex. 20): CX-
19 at MS-0015 L4; L1 at 186 (CX-1505); I at 138 (CX-1526);
THat 108-09, 162 (CX-276 - CX-1533 at 0245, 0249, (1252-53;
CX-1940 a1 042223, 0432, 0439-40; CX-1914, While Paper at 45; CX-1331;
CX-1337 w 0021,

Anticipated testimony of Dr. Venkayya

147



IH 51, 92 to 85, 210, 228, 236, 285 to 286 (CX-1418), T 223 to 24 {CX-2525), CX-1339 at

000028 to 40k HTat 138 (CX-1526); TH 16263 (CX-1527); CX-14 at M5-
OO02018, 2026, 2031, 2033 2035, CX-19 at ME-0D01523 225; CX-1855; H 110,
140, TRA, 206, 228, 25610 2060 {CX-1505); H LOF to 09, 162 (CX-2764):

CX-1914, MSC White Paper at 12 to 14, 17, 19, 24 to 25, 45; CX-1569 ut MS-0002529; CX-
1640 at MS-0008622; CX-1549 at ME-0001226; CX-15 at MSC-02 002252, 2267; CX-1623;

CH-1857 al MS-0002352; CX-15560; CX-1040 at MS-0008622.

342,
Dep. 76 10 78, 84 10 87, 110
(14427, IH 237-3% (CX-1418); Dep, 57 10 99, 176 to 181 (CX-
1520 256 ta 257 (CX-1509). Anticipated testimony

o[ Dr. Venkayya

343,
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CUX-14 at 2018, 2033,

IH at 163-63 (CX-- 527 CX-1640: CX-19 at M5-
(o011 a:

TH at 186 (CX-1505).

345 On several oceastons, MSC has demed that it competes with low-end and CAD-
embedded FEA solvers. During a conference call on February 28, 2001, with sccuntics analysts,
MSCs CEO stated that vertically integrated engineering software suppliers like SDRC (1-
DEAS), PTC (Pro-Mechanical, and Dassault {COSMOS, ELFEN]) had not been exerung pnice
pressure or keeping MS(C out of accounts, Subsequently, during a conference call on Mav 2,
2001, wilh securities anakbysts, MSC's CEO stated that MSC seldom sees Dascault’s Cosmos in
the market. e explained that Cosmes is in the *design centrie” market place and MSC's focus

has been on the high-end “process centne” markel. CX-1375 (Feb. 28, 2001, MSC Confererce
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Call), CX-1882 (May 2, 2001, MSC Report on First Guarter 2000 Eamings).

346, Pro Mechamca 1s an FEA solver offering substantially ditferent functionality and
capahilities than advanced versions of Nastran, Pro Mockanics is supplied by Parametric
Technology Comp. (“PTC™), a large CAD supplier. Pro Mechanica, however, 1s a low-cnd to
mid-tange product that 15 a module to PTC's CAD software. More importantly, Pro Mechanica
18 1 P-zlement solver and not an H-elemeant solver like most of Nastran, P-clement is used for
viry detailed, specialized analysis of heavy or “chunky” components. It is an incfiicient solver

[or larger-scale projects. P-clemieni technology is unsnitable for general purpose structural

analysis.
Pro Mechanica is not a substitute for NASTRAN. OX-1914, White
Pancr at 25, at 256-00 (CX-1505%, 11 at 59-60 (CX-1415);
(CX-1K57 at 2347 IH at 166 (CX-1527y; CX-1853 at MS-00022330,
Anncipated testimony of . and
D, Venkavya..
347.



(CX-302 ar LM-0000022, 2%

348, PERMAS is g finite cloment solver from INTES m Stuttzart, Germany.

CX-900, CX-983

CX-UBE.

349.



IH at 258 (CX-1505), CX-1854 ar MS-0002026, 2031, IH at 283-86

{CXN-1418); 1H at 82-83 (CX-1527). Anticipated testimony

330. Explicit vodes like DYTRAN, LS-DYNA and PAM CRASH are exclusively designed
for the simulation of extrame cvents, such as, explosions. crashes, me: * forming, etc. They arc
not mtended to or able to substitute for NASTRAN solvers. The extreme event simulatinn
involves highly nonfinear problems (hoth gsometric and material non-lincanties are involved)

with explicit time inlceration schemes with very small time steps.

Anucipated testimeny of Dr. Venkayya. TH at 28-31 {OX-2704);

Dep. at 315-16 (CX-1417).

5. In-House Solvers

351



H at 259, 273-74 {CX-1418);
Dep. 162:6 t0 164:7 {CX-1634); Dep. at

231-33 {CX-1525); Dep at 195 (CX-1491}. Anncipated {estimony

and of Dr. Venkayva.



V. Geographic Market
352 'The appropriate geographic market is the warld, althoush local support mav be a

factor which limits LLS. consumers from tuming to overseas supplicts.

¥I. The Market Is Highly Concentrared

A, Market Participants and Market Concentration

353, The relevant prodoct market is comprized of MSC Nastran, UAT Nasiran, and CSAR

Nastran., CX-1, CX-2; OX-13: CX-14; CX-15; CX-2]; CX-22,

254,

I x-EO4

al 132 (CX-1527)

CX-1o10

Ui at 62-63 (CX-2764).
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335 WS s dorninant market share has been relatively stahle over the past ten years. A
feceral district court assumed for purposes of 4 summary judentent motion that MSC held a 90
percent market share of a Nastran market and T7AT a five percent share in a monopolization case
brought by L AL agamnst MSCn the late 1980s. Five other firmis were desmed to hold the
remaining five percent.  {Aiversal Anafysics, fnc. v. The MacNeal-Schwendler Corp., 707 F.

Supp. 1170 (C.D. Cal. 1989, af"d. 914 F.2d 1256 (9% Cir. 1990,

CX-3; IHatl2

{LCXK-1505).

338,

H1 at 2206-27 {CX-1505}); CX-1640

s CX-16 s CX-0, CH-1568 ar MS-

0002549, 2551, CX-14 at MB-0002018; CX-15 al MSC-02 002252, 2267, CX-2365.



339, Nastran market shares based upon ( [998-99) pre-acquisilion estimated revenue is st
froth in the following table. These figures ars based upon the financial statements of MSC, 1TAI

and CSAR., which generally do not scparatcly break oul Nastran [icense revenue from other

TeVETIUE!

360, Prior to the MSC’s acquisitions, UAT and CSAR exercised greater competitive

constraint on MSC then therr respective market shares would indizate, At the time of the

——
I stimated Market Pre- Post-
Sales Share Acquisition | Acqunisition
(millions) HHHI HHI
MSC 1 003
LIAL
C5AlR
Total: aoon

Factors Atfecéing the Significance of Market Shares and Concentration

1. Market Cancentration Understates Competitive Simnificance of UAI

Nastran and CSAR Nastran

acouisitions, both TJTAT and CSAR were tnsurinee for many customers that they had an

alteriative 1o MSC

136

CX-1; CX-



2. 0X-13; CX-14; CX-15; CX-14;

361,

Lat 171 (CX-1413,

(L]
=3
]

CX-13, CX-14; CX-15; CX-

1; CX-2.

[
=
[P

ad. Az noted ahove, many fiems,
used AT Nastran and CSAR Nustran as leveruge W oblain beler pricss from
MSC, CX-1002 at 000042, CX-1003 st 000051, CX-101) at (00114; CX-

102 8t DOU541.
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i early 1999

UAJ released an updated version of UAT Nastran and was planning to incorporate other new

{eatures 1n the luture, LAl offered some non-lingar
capability enablmg 1t lo seek more non-linear analysis work. IH at 72-
TO_ 85, 12225, 140 {C2X-132N; S(OX-1496); CX-1411 at Response 10

Interrogatory 16.

30k,

Astros, 4 Nastran-based sdvanced air fligit analysis too] developed
for the TLE. Aty Foree that competed with MSC's FlightLoads soflware.
IH at 87-88, 93-06, 111-116; 122-25; 213-15; 119-20, 125-27 {CX-1527);
Dep. (CX-1496), CX-1212; CX-1223;, CX-13; CX-14 at MS-0002011; IH at

GL-62, 7576, 173, 182 (CX-1418); CX-2767at 00039

367,

I at 83-87 (CX-2764},
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368.

TT at 182-85 {CX-2764);

369, CSAR also had successfully delivered new parallel processing Nasiran technology to

the Department of Defense in 1999

Anricipated Tesummony JOXK-ZTES al MS-0002504;

T

CX-289; CX-300 at 43004- G003 ( A

CX-300 at £3004- -0009 (bidders conlerence); CX-33; OX-14; CR-1710.



2. Market Concentration Understates Competitive Significance of LAl
Nastran and CSAR Nastran [f They Had Been Acquired hy Other
Software Suppliers

371,
CX-1914 at 16-17, 17, 26-
27 O30, CX-1, T2 [H at 166-68. 239 {CX-]505]; IH al
58-89 (CXR-1418); TH a 205-006 (TX-1526) CX-3 at MS-0008634,
372

CX-2,

CX-T058; CX-2278 at MSC-64 000261,

373

IH at 180-81; 232-33 (CX-1527).

160}



TH (CX-2764);  Dep. (OX-1498).

1H at 235,
239 (CX-1505); CX-1557 at MSC-185 (001911-12; CX-20; CX-2; CX-3 at MS-0008634;

Ol at 224 (CX-1505); CX-1914 a1 16-17, 26-27,

376,
CX-
1050 at 4743-53, 4753-54; anticipated testimony
377
[H at 162-04, 168, | 73 (CX-2764),
378,



CX-2632.

37%. MSC made the acquisitions of TJAT and CSAR n order to keep them out of the hands

of another enginesrnng softwrare firm.

CX-3 at M5-0008634, IH at 224 [CX-1505); CX-1914 at 16-17, 26-27;
Cx-1, OX-2 OX-1616 at MS-C004189 IH at 159.61
(CX-1418); CX-1013 at MS-0004166 [H at
22524 (OX-2764), CX-18935 at MS-0002654

TH at 176,
185 (CX-1527%, IH at 160-61, 192-03, 196 {CX- 1418 CX-3 w MS§-

0008634; anticipated testimony

010 (CX-2757);

IH. ar 200-01 ({7X-1505); Dep. (CX-1497); CX-3 ar MS-0008634.
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4.  Even If Additional Solvers Where Included, the Market Remains Highly
Concentrated
381, Even if other solvers such as the ANSYS solver were ineluded 1o the market, it
remtaris highly concentraled.

CX-2663 (Data Set).

5. MBSC-Dassault Strategic Alliance
382, MS(C and Nassanlt have entered inte a strategic alhance, Simultaneously with the
anneuncement of the sirategic alliance, Dassault acguired approximalcly a 9 percent inlerest in

MEC, to become MS(s larpest shareholder

3¥3.

CX-2110; CX-2282;, CX-2708
CX-1894; CX-1844 at MS-0001595; CX-2490 at

0082, CK-1914 at 22; CX-2483.
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¥1I. Adverse Competitive Effecis

A, Likely Effects

1. Price

384, Having found that M3C 15 the dominant supplicr of advanced versions of Nastran in
highly concentrated markels and that the acquisitions will sipnificanity increase the level of
concentration, there 15 a presumplion that the acquisitions will substantially lessen competition.
The acquizitions increase MSC’s ability to umilaterally maintain prices above the competitive
leveil, MSC no longer faced pricing pressure from its two elosest substitutes, U AT MNastran and

CSAR NMastran.

385,

CX-1

386,

CX-2

387

CX-3, CX-2; CX-2278 at MSC-164-000261.
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388,

iH at 152

(CX-1418), CX-6 at MSCOON40G].

3865

1H a1 200-62 {CX-2764); CX-8.

300, Several Nastran wsers are concerned by MSC’s acquisitions, As noted above, ihese
users had previously switched or threatened to switch, or had enjoved the ability to switch to UAI
Wasiran or CSAR Nastran in the event that MSC raised prices or reduced Nastran development
and cnhancement. CX-105 (450G1- -0014); CX-106 (45001- -0015); CX-1119

; CX-474; anticipaled lestimony of

CX-145.
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391, Invicw of the pre-acquisition price ercsion and falling prices, the acquisitions poscs

the threat that MSC will be able to halt the decline in prices or to even raise prices.

Lar
W
b

2, Incrcased Threat of Price Discrimination
393, Without the threat of losinig business to and price pressure [Tom UAT Nastran and
CSAR Nastran, MSC may he better able tn engage in price discrininarion between customers
following the acquisitions.  UAT's and CS AR s lower advanced Nastran orices and their
respeciive willingness Lo provide more enhincements, lower prices. and unhimited site licenses

had constrained MSCs ability 10 engage in prics diserminalion.

204,

1636



Dep. at 307 (CX-1417) Dep. (CX-1413)%

[H.§OX-1327); CX-1569 at MS-0002549, 2551; UX-1516

Dwxp.oas 561220 (CX-1515); Hat 101:25 10 102:3
(X-2513) Pep. at 270:21 10 277:1 (CX-1414);
IH at 232:24 t0 233:5 (CX-1418); [ap. at 79: 1910 503, 9111 to

2201221710 22, Te4:11 to 23 (CX-1414),

393,

IH at 1240, 124-31

{CX-1505) 3 CX-2023 at MSC-04 000307, Dep. at 230-31 {CX-



1413); CX-TU04; CX-1190; IH at 105 (0X-2515); IH at 10, 155 {CX-

1418y CX-1619 {MS-0005218, anticipated fcstimony
CX-156%9 at MS-THHI2554: EL{OX-1527 OX-1309 an MS-00025249,
2551; CX-1904, OX-13; CX-14; LH at 63-69, 101-06, 146-147, 214 (CX-2515;

IH at 219-21, 233-32 276-T7 (CX-1318); CX-1914 at 44 n. 183; CX-1670 at MS-IHH 1380
D COX-335¢( 10005, 2001, CX-1885
CX-485; CX-484; CX-140 1 -GOO0211; CX-1569 at MS-0002547,;
IH at 10, 1535 (CX-1418); IH al 120, 129-31 .[CX—IS'[JS}

M7 ar 105 (CX-2515),

336,

(CX-1527); CX-1569 at MS-0002549, 2551; CX-15 (MSC-02 002245}
397 Aeroelasticity 1z a

specialized funclonality that is distinct to the asrospacs indastry. CX-13 (WSC-06 0001 10y CX-

14.
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CX-2202 {MSC -
TR 019092 to M), Dep, {CX-1503, CX-1304); O340, CX-328, OX-2100, CX-2101;
Dep (OX-1A1EY OXA188S5: CX-675at 009604, CX-17HY: CX-1ETS OX-302 ar 20 OX-1023

al 010t5; CX-1002d at (168,

CX-23 at MSC-18 (32808,

4410,

(Cx-24.

3. Likely Effects on lonovaiion
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401, Competition hetwezn MR, UTAT, and CSAFR had led to greater Nasiran development
and enhancements and pushad MSC to be more responsive to the needs for culiancement and
develap at a lower cost. The acquisitions deny consumers the benefits o[ that commpetition.

IH at 140, 151, 159 (CX-1505): IH ar 204 {CX-25158}),
IH at 75-76, 270 {(CX-1418), CX-1914 at 14, 25-26;, CX-14 at MS-0002029

s CX-16 al MSC Ex. 13 al M5-0008286

{X-
980; CX-19
CX-1627: OXA1422; OX-13; OX-14; Dep. (CX-1492); TX-13; CX-14,
402,
CX-1"M4at 11-13; 11 at B7-8K, 124-25 (Cx-1527; CX-
BlOoat 0238, UX-1788; CX-14; IH ae 151, 171, 176-77, V79-B0{CX- [ 4L8);
anticipated lestimony CX-950; Dep. (CX-14592)
403,

CX-1788

Dep. (CX-1492).
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4044,

Depo at 74-75 (CX-1417),

CX-1200; CX-

1201; . Dep. (CX-1492)

406. .

207

(MSC) IH (CX-1418), CX-14 ar MS-0002033; (MSC) TH at 75-76,
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186, 194 (CX-1418):  (MSC) IH at 208-09 (CX-2512): CX-2771 at page 9 o[ 132

4. Coordinated Interaction

408, Each acquizition facilitated MSCs ahilitv to encage in coondinated interact’on.

Dep. (CX-1413).

4.

{UN-2245 at MSC-162 000445, 46; CX-2328 (MSC-18 018856), CX-158%

B. Post-Acquisition Effects

410, Prior o the asquisitions, prices [or MSC Naustran, TUAT Nastran, and CSAR Nastran
had been falling. MSC had lens been cxpenencing price erosion in the market and had lowered
its prices to many customets by inereasing discounts,
Additionally, customers had an ongoing expeclation thatl prices for soflware should decrease
aver time. CX-2510 (Tetler L FTC dated June 25, 200, at 4}, CX-1419 at 3,

Dep. (CX-1496).
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41F. WSC was aware of our investigation and, thus, could behave stratezically by

manipulating prices 1o avoeld the appearance of the exercise of market power,

1. Higher Prices

IH ar 60-61, 166-57, 186-87, 194-95, 254 (CX-1418),  (MSC) IH at 242-43 {CX-
2513, (MSCIH at 175 (CX-1505), CX-2002 at MEC-07 001060; CX-2271 at MSC-162

02921 1o 2905, CX-12; COX-1047 at G4002- 0001,

[H at 44, 75-76, 181-82 (CX-T41K): CX-1896
OVSC Price List, 72820007 CX-14 al MS-0002071: CX-5 at MS-0004197, 4200 CX-1 at 699;

CX-15 ar M3-000151%.

414.



CX9 ).

415,

CX-9(
b CX-1047 at 04002-  -0001;  TH w1 242-43 (CX-2515);  (MSC) IH at

175 (CX-1505}), (WSO at 254 (CX-14[§),

416, Scveral former DAL lastran and CSAR Nastan users are paying higher prices for
Nastran following the acquisitions. MSC shifted these cestomers to the higher priced MSC
WNastran after disconnmuing LA Nastran and CSAR Nastrun following the acquisiions. In some
cascs, MAC has alfered 1o phase in the new higher prices over acveral vears in onder Lo avoid
CUstorners laking a iy hul inone year, CX-1047; CX-110: (WISC IH a1 206-07, 254

(F418); CX-1047; CX-140 a1 -0000201-206 (

b CX-I8B3; CX-075 ar 009604

417, Former UAIL Nastran and CSAR Nasiran custemers prefer retaining their UAL Nastran



and CSAR Nastrar licenses and to pay the lower prices ruther ‘han switching to MSC Nastran
and pay higher prices.  Thesc former UAT and CSAR cuslomers had been satisfied with he price
and produer features offered by TTAI Nastran and CSATR Nastran and did not need the pumportedly

ereater featimes and capabilities fournd 1n M5 Nastran.

412, Boih UTAT Nastran and OS5 AR Masttan had some feamres that were not available from
MSC. Thus, TAT Nastran and CSAT: Nastran users preferred not switching to MS3C Nastran.

{MSC) IH at 151 {CX-1418); CX-2; (MSCYEx. 17 at MS-0003291 10 303 (CX-8).

419, Several MSC Nastran usces were considering switching to L AT Nastran or CSAR
Nasiran ia order to obtain fower prices. They are now paying higher Nastran prices than if they
had been able to switch to the lower-pnced versions of Mastran, Severul MSC Nastran customers
have been idemified who arc now paying higher prices following the acquisition because they
could not switch to the lower-priced TAT Nastran and CSAR Nastran. These cuslomoers are

and . Additionally, following the acquisitions, uscrs
colld na longer tse the availablity of UAT Nastran and CSAR Naslran as leverage to obizin
lower Nastran prices from MSC. CX-882;

CX-18835.

420, MSC had undertaken a series of published price increases simce entering into these

OO UISILIONS



including

CX-1914 at [1,44-45; THat 113-14{CX-1505),  IHat 180-8F (CX-

2515); [Hat 129 (CX-1418), CX-1888: CX-1638; CX-8; UX-2757,

421,

3. Loss of Anoual Licenses
422, Priot to the scqmisitions, MSC licensed its software three ways: {a) paid-up, in which
tne customer licenses the software for an extended period and pays an annual maintenance fee for
updates and techuical support; (b) Jease, in which the customer leases the soflware for a specific
penod of time, usually one year; and {¢} nsage, in which the customor pays hased upon how

much the softwrare is used,
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CX-1509 at MS-0002530; CX-2320; U at 99-103, 122, 124-29 (COX-

2764y, (IH)(CX-251%);  Dep (CX-1503 and CX-15047; Ul at 184, Dep. al Bl

(CX-1417)
423,
CX-2148; CX-346,  Dep. st 123 10 124(CX-
2516); Dep. at 122 (CX-1415),  Dep. ac 18010 187 (CX-142),  Dep. at 134 1o 137

(CX-1416); CX-559.

434

(0X-24; CX-1852; CX-2461.

425,



Cep. (OX-2500)

4. Loss of Unlimited Usage Arreements

436,

B 11 at MS-0005748 (CX-1657}

(CX-1544);  IHat 150 (CX-1527).

423,

CX-1915; CX-1905; CX-1885; CX-840; CX-841.



424

IH at ESI-52 (CX-1327)% 1Hat 103-04 (CX-2764); CX-835ar DBE2,

fRAT,

430

431,

Dep. (CX-1492): CX-843

432, Post-acquisition, MSC

CX-1956;,  Tratdl o83 and 17410 175 (CX-1509);

S CX-2075 ar MSC-02 001344, The following table shows the pattern of MSC's elimination or

plannad elimination of



001731b.

CX-1956 =t ()2-

CX-1936 at U-001731,

MSC'S ELIMINATION OR PLANNED ELIMINATION OF
SINCE THE ACQUISITTIONS

WITH ITS TEN LARGEST NORTH AMERICAN NASTRAN CUSTOMERS’

FANK

CLUSTOMER

PRE-ACQUISITIONS | POST-ACQUISITIONS
CONTRACTS CONTRACTS
PERIOD TYPE PERIOD TYPE

SOURCL

140

This table is subject to change as farther discovery is condocted.




RANK

| CUSTOMER.

PRE-ACQUISITIONS
CONTRACTS

POST-ACQUISITIONS
CONTRACTS

PERIOD

TYPE

PLRICD

TYFPE

SUURCE

Ien,

a 245 4o

52 (CX-
E4id)

[

CQ0N7 o 8

CX-482

CX335%an
{11-

CX-53537

TE. at |

370577

CX-2095:
CX-215%9
al WS-

i34-°
00106

Dep.

at 39 1o 60
(e
23146}
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RANK

CUSTOMER

PRE-ACQUISITIONS
CONTRACTS

POST-ACQUISITIONS

CONTRACTS

PERIOD

TYPE

PERIOD

TYPE

SOURCE

Cx-1d{0at
24|
tor 0,
CX-1929
at MSC
TAQ0LTRY
o B3

[Dep. at
E3 (K-
1503,
CX-1930

-1

Dep. at
84 (CX-
1504);
CX-1956

Dep. al
23 (CX-
1309);
{IX-19356

CX-1920

CX-2113;

Dep.

at 236-38
(CX-
1413)
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RANK

CUSTOMER

FRE-ACQUISTTTONS
CONTRACTS

POST-ACCQUISITIONS SOURCE |
CONTRACTS

FERIOD TYPE

PERICOD

™FE

19

CAh-2402

434,

5. Loss of Features and New Enkancemcents

Dep. {CX-1942)
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. CX-24

&, Loss of “MNo-Serviee™ Option

435.

TH al 186-87 {CCX-2515).

CH-1914 ar 13; OX-2;

IH at 106-08, 212-214 (CX-2764), UX-1818,

C.  Increased Time and Cost for New Firms to Ofter Nastran

436,

{MSC)YIH Lx. 2 at MS-0002031, 2035; (CX-

14}, CX-20; CX-1; CX-2; CX-3, CX-1914 at 16-17, 20-27.

437,
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16-17, 26-27.

438,

435,

[H a1t 224 236 {{CX-1 303 {(MSCYEx, 21 at MS-0005634 (CX-53): CX-1914 at

CX-1914 al 16-17, 26-27. OX-1.



CX-2at 10,

444,

- UX-1357 st MS-0001911, TH at 235, 239

{(CX-1503).

441,

CX-1914 ul 36-37.
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442, [H al Z30-

Lok
[t

(CX-2764), TH Ex. 2 at MS-00D2031 {CTX-14).

IH at 141-43 1606-67, 1Z20-82 (CX-1527) .

344,

VI1IL LEniry Is Not Likely nor Timely nor Would Bt Be Sufficient

A, Stagnant Demand

44%

CR-1640 at MS-HRG22,

CX-2365

B. Timcliacss of Entry

446. Any entry has already taken over two vears. None has ocourred during the more than

two years since the acquisitions  There was an incenlive to enter mmediately.,
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An cxpanded penied for entry is needed to leam
of customers nesds. As Nasiran evobees, a supplier needs an cxtended history of working with
customers so that 1t can best channel its developmemn toward Lhe evolving neads of customers.
An expandad penod i also needed to develop crodibility with the customer to assure the
cuslemer that the supplier is a sound supplier upon which the customer can rely in the fulure.
Custormers will be reluctant mming to a supplier thal doees not have a history of reliability and
proqection of the ability to continue developing the product in the future. It also takes time to

verfy o new code.

C. Likelihood and Sufticiency of Eptry
447,

31914 ol 37,

445, Iwould oot be lechmcally feasihls for any company to start now with the publicly
availahle version of Cosmic Nasiran, and develop a commiercially acceptable version of Nastran
wilhin Lhe next two to five years,

This is
not stmply a matter of throwing resources al the problem. Much FEA solver development work
musl proceed sequentially, and eannot be donc in parallel. doubling the size of the development

staff will not double the ratc at whick ihe sofiware can be uparaded.

PRE



Anticipated testimony of Dr. Vienkavvea, OX-2 al MS-0008634;

H225-1-23
(CX-1505).
440
CX-2365.
R0 3t MSC-
18033034,

IH 134 (CX-1527).

450,

CxK-2365.

451,

CX-2052; CX-25.

132



454,

Lad

CH-1505; CX-25: CX-1950,

CX-E837 2t MS-0001042,

C-3 at MS-000863 4,

190

IH at 225-26 {CX-1505).



[H at 193-97.

200-03 {CX-2704), [H at 23%-40 (CX-1327).

455, There has heen no new successfnl Nastran entry during the past 15 years <inee

CEAR s mery. CX-1403.

454, Developing anew advanced version of Nagtran would ental a substantal number of
complex, srotractad, and costly steps and take mere than two years. The prospective new cotrant
would first need to wiite a substantial amount of complex computer source code, Many new
features and caz milities have been added lo the NASA public domain version over the jrast 15 to
30 vears by MSC, UATL and CSAR. The prospective new entrant must then run extensive
bonchmark smdies to validate the accuracy of its new version of Nastran, The prospoctive new
entrant must also convince customers to begin to use its Nastran in order to establish the
aroducl’s reliability and the coripany’s commitment to auality suport scrvices and long-term
Masrran developmnent. Finally, the prospective new entrunt must find and hite technicat sales and

suppurl stall in order to establish a distobulion and service organivalion. CX-3;

457, Qnec a new Nagtran code is developed. substanbal ttme 15 needed by any new entrant
t¢ validate the accuracy of the now code, to establish a reputztion for reltability, and to build a
developirent, distribution, and customer supporl program, Users place hzavy reliance on the

prediclive valuc
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ol Nastmn resulls and are vnlikely to substilule a new version of Nastran without & substantial
level of confidence in its accuracy. Tt takes time for an industry to develep such confidence in

another solver, particularly whers the nsk of faihire is as great as in the a2evospace and automotive

industries.

458. The development cosis would be sunk (they are enhancements tmlored lo the Nastran
code thal cannol be redeploved outside ol the Nastran market), making the investment
particularly risky in view of the projected lack of substantial fiuture growth in IVastran usagc.

TH at 225-26 (CX-1505); CX-3.

459, The cost and time of entry through development of NASA's publie domain version of
Mastean 18 estumated to be in the range of and a minimum of
of development time. CX-3 at MS-0008634;  FH ar 225-26 (CX-1507); 1] at 246 (CX-

1418);

4410, The substantial tims and cost to develop a new Nastran cods 138 also reflected in

. CX-

1567 ul 2382; CX-27RS.

461. Bniry by a new Nastran solver s also difficult if the new entrant does not own its pre-

and post-processor. Commercial pre- and post-processors tend only to create models for the
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rnosl popular solvers and not [oe “smaller player’s piograims.”

048t 225-29 (CX-2764);, [ at 65,

121-28. 243 (CX-1418); CX-1548; CX-1913 at MS-36565; CX-21 at 2334,

462, Whele o iry will be facalitailed by laree cuslomers willing Lo fund a new enlrant, comy

suffecicnt to defeat a price tnetease would still talte more than two veats.,

Tn view of the Nastran development and enhancernents since

the carly [990s5, o niew entrant beginming today to develon the public demain version of Nastran

with the suppaort oi Jarge customers would likely need even more development time than CEAR

in the earky 1990s,

(CX-1914); CX-309,

D. AT Nastran (Harry Schaeffer/Richard MacNeal & Ansys)

4433.
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CX-2640.
D Hamrw Schaeffer. a long-
standing Nastrer: lecterar, author, and expert and v, Richard MacNeal. co-lounder and former
CEQ ol MSC until 1997, Schaeffer had previously offercd a Windows verston of Nastran
known as Schaeffer Simulation Software Nastran, which was unsuccessfal following MSC’s
introduction ef 1ts Windows version of Nastran, Schacffer and MacNeal lzft retirement to

undertake this venture. Dr. Schasffer is 65 and Dr. WacMNeal s 77, C3X-2627. Anticipated

testnony

3l

CX-2613 at 03759,

CX-2613 a1 03733

CX-2612 at 03606,

CX-2613 at ANSYS 03759,
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COX-2627T: Anticipated

Testimony

466.

CX-2156,

IX. MSC's Efficicncy Claims
A, MSC Has Not Prepared Any Efficiencies Study

467,



CX-1405;, White Tapor ar 15, TR 45 (OX-1974); 1H at 211

213, 265 (CX-1503).

468, MSL has not submitted an efficiencies report by an cconomic of accounting expert

during this libgation.

(CX-1524,

E. Fixed Cost Savings

409.

Cx-1405 al 19

474,

In the litigation, MSC has nol further deseribed or quantified any fixed cost

savings. CX-1411; CX-1405.

(. Engineering Personnel Were Available Without the Acquisitions

196



471

CX-1405 at 19-20; CX-1410; CX-1641 at

ME-0008635.

472, The developers MSC obtained from UAT and CSAR represent of  MSC developers.

Hoal 175376 (CH-i4 18y CX-1914 a1 13-15, 39 C3-1409; Den. a1l 96:14 w 96:19 {CX-

1515}

473, MSC had other ways of obtannng engineenng personnel, It has regular]y hired

enyineers Fom other sources, such through use of headhunters or adventisements, for 1ls growing

developrment work, Addiionally, MSC cou.d train any new hires for deveiopment work.

L7



TH at 1531-38, 206-07 (CX-15305); CX-
F405; IH at 202-03 {CX-2315); CX-7508 at MS-0002431; TH at 174-7¢, 169-
201 (CX-1418% (7 ar 46-49 171-72 {{1X-1327)
CX-1612 at MS-004144; Universal Analytics, Inc. v. The MacNeal-Schwendler
Corp., 707 F. Supp. LI70 (C.D. Cal. 1989), aff'd, 914 F.2d 1256 (9" Cir. 1990); X-1914; CX-

1568 at M&-002434; CX-2749; CX-1405; CX-247), CX-1567, CX-2344.

474, Another way that MSC obtained engmnsers was through iess anticompetitive

acquisitions. MSC obtatned ¢ sgrammers throwgh its acquisiions of MARC and Knewledye

evolutiog. Dep oat 216 17{CX-2513)
475
Dep. at 200 (CX-14177; 117 at 202-03
(CX-2515), CX-1508 at MS-0002432; I at 174-76, 199-201 {(CX-14158}, Iil at

155-58, 206-07 (CX-[505), anticipated testimony

476,

CX-1408; CX-1409; anticipated testimaony
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477, MSC has cxtensive cngineering training cepabilities. CX-]9]4.

47&. Therzs is no evidence that MSC could not obtam engineers through recriitment or

reaining.

D. MSC Could Implement the UAl and CSAR Featwres Without the Acguisitions
470, As discussad m the remedies section, MEC has mlegrated features of TUAI Nastran
and T5ALR Nastran inte MSC Nastran. Theore is no cvidence that the acquisitions of UAT and
CRAR were the ondy way in wh -h MSC could develop the inteerated features. MSC had the

sarrest wam of develapers in the industry,

CX-2482,

Al Remedy

A, The Nheed for MSC Masiran Clones

480, Any new entrants would need to offer a clone of MSC Nastran if 1115 to beain
competing immediately. A MSC Nastran clone offering the same features and capabilitics users

[ind 11 MSC Nastran 1s the only practical solver tal could expeot 1o 2 realistic allemative for
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customners. The UAT Nastran and CSAR. Nastran codes are not out of date and reintrodocing
thern into the markel would have litle alfect on competition. Additionally, customers
accustomed 1o MSC Nastran, including former UAT Nasiran and CSAR Nasiran csers who MSC

has swatched to MSC Nastran may now be reluetant 1o swilech souin, Anticipated teztimany of

1. Integration of UAT and CSAR Features lnte MSC Nastran
3. CSAR lntegration

4ul.

CX-T863 ar MS-0003291,

2h)



452, Simce the acquisiion of CSAR, MSC developers have meorporated features of
CEARNASTRAN mto MSC NASTEAN.

Dep. at 196-97 (CX-15 18y CX-2481 a7 MAC-75 000820, Cx-1914; {X-14710.

b. UAJ Integration
483, MSC has also incorpurated many UAT NASTRAN featurcs into MSC NASTRAN
CX-209 at MSC-127

000117, CX-2520; CX-2479, MSC White Paper at 42 (OX-1914); CX-1410.

454,
Ex. 5 (CX-1404); Tr. at 174 (CX-1518)
CX-2752.
4835.

Ex. 5 (CX-1404),

201



Troat 17879

{CX-T518); see also fd at 98-99 111-106, 227-23

Diver Dep

at 242-43 (CX-1503)

CX-2783

486,

Tr.at 216 (CX-1518).

1. Major L'pdates to MSC Nastran Since the Acquisitions
487, MSC had zeleased MSC NASTRAN Enhancemnents Version 70.6 m February 18959,
the mors racent version prior to the acquisitions. Since then, MSC has 1ssued two new versions.
MSC Response to Interropawry 16 (CX-1411). In Ootober 1994, MSC 1ssucd Enhancements
Versions 7.7, This version contained 34 categories in new erthancements. MSC Response to

Interrogatory 16 (CX-141 Diidentifyine cach catepory of enhancemenis).
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458, MSC introduced its nexi version — MSC/ANASTEAN 2001 - in Apnl 2001, Thiz was
a major new telease and the most agzressive 1n over live veers, Thas version conlains 64
gatcgorics of new enhancements to MSCANASTR AN, MsC's Release Gude For The 2007
vorsion states that “[m]any new features . . heve been added to MSC/ANARTIAN 2001" and scts
forth “a short overview of the most signifcant features inroduced in MSC/NASTRADN 2001
and scts forth "a short overvicw of the most significant feanures introdoced in MSC/NASTRAN
20007 BMSC Responge to Interrogatory 16 {(CX-1411); MESC/NASTRAN 2007, Release Guide,

Thratym, Fx_ 17 (UX-2058); CX-113 a1 23001 GRRD-0179.

459

(Ix-1410.

490, MSC Nastran 2001 contains cfficiency enhancements with paraliel processer solution

cupabilines. (CX-2110

43t. Former developers from UAL and CSAR emploved by MSC made major
contributions 1o all MSC Nastran updates since MSC acquired UAL and CSAR. MSC Response

to Interrozatory 16 (CX-1411).

3. No Updating of UAT Nastran and CRAR WNasiran

422 The latest version ol UAT NASTEAN to bo released was Enhancements Yersion 20.1

i1 June
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199G, Since the acquisition of JAT, MSC has nol issued any sunsequent version of UAIL

NASTRAN with anv enthancements. M5SC Rasponse to Interrogatory 16 {CX-1411).
493 The latest version of CRARIMNASTRAN 10 be releassd was Enhancernents Version
9. fd Since the acgumsition of CRAR, MSC has aot 1sseed any subsequent version of

CSAR/NASTRAN with any ennancements. MSC Rosponsc to Intommogatory 16 (CX-1411%

Dep. al 170 (CX-1491}

494,

WS Response 1o

Inerroatory 16 (CX-1411) MSC Accouming Diata Report re CSAR and UAT Sales,

CX-2783,

490,
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B. The Need For Recision of Paid-L'p Coniracts

497,

CH-2100 al ME5C-1534 0035,

4Uk.

499,

CX-2100, CX-2176,



S04,

{CX-

25).

C. The Need For Sharing of Pipeline of New Enhancemeuts Under Tdevelopment
S0E, Any new entrant w1l aeed to assume ongeing development nrojects unti 1t 15 ahle to
underiake i13 own development projects. Without access 1o the pending development projects,

the new entrants will quickly fall behind M5’ s development. Anticipated Testimony

[}, The Need For Customer Lists and Costomer Information
302, A new entrant will need access to customcr lists and costorer infiymation in order 1o
identify persans to comtact at each account and how must 1o turpel its salus oiforts Lo cach

account. Anticipated Testimony

E. The Meed For Aecess To Employees

503, The acquirer may need devalopers and technical support people at least equivalent to

206



the numhbecs maintained by UAT and CSAR, that is, around pursons, Anticipated 1estmony
al Dep. 188:16-25,

270:21 10 27113 (CX-1518)

504, The steps identified zbove reparding entry would #lso be applicable o the assels amd

steps necded o ensute divestiture fubly suppotts the new entry.

F. The Need For Interfaces with Complementary Software
505,

CXH-1400.

506,



307, MSC has tools Lo deny or impod e access tn the marksr for any now hastran supplicr.

Since anv new Nastrun solver will need to zssure users that they wall have
avatlable an cstablished pre- and post-processers, steps must be taken o ensure that MSC does
not take s1eos that undenmnine the new Nastran®s ability to ofier a product that 1s competitive with
MBS Nastran.

Dept 82-83 (CX-1417);, TX-21 at

2354
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Federal Trade Commmission
Washimgton, D.C, 20580
(202) 326-2695

Facsimule (202) 326-3496

Diated: Junc 14, 2002 {(Public Version June 21, 2002)

208



CERTIEICATE OF SERVICL

Thie is to certify that on June 21, 2002, I caused a copy of the Public Recerd Version of

Complain: Counsz.'s Pre-Trial Propesed I'Indings of Feet 1w be served on the followang persons:

The Honomble D, Michael Chappell
Federal Trade Commission

GO0 Pennsyivania Avenue, NOWL
Washingtorn, 2 2030

Teffi W. Smith, Tsquire

Murimichacl O, Skubet, Esguirs
KIRKEAND & ELLIS

35 Fiftcenth Street, . W.

Wasaington, 12,0, 20005

(202) 370-2054

Fax (202) 879-3200

Counsel for M5C Soflware Corporation

7 et b L Coq W \é/

P. Abhol MeCuarlney



