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STATEMENT OF THE CASE

This appeal arises from the remedy proceedings ordered by this court in United States v. Microsoft Corp., 253 F. 3d 34 (D.C. Cir. 2001) (hereafter ‘Microsoft III’).
  This Court’s mandate issued on August 24, 2001, and was reassigned to a different district judge, after this Court rejected Microsoft’s petition for rehearing and the Supreme Court denied Microsoft’s petition for writ of certiorari, 534 U.S. 952 (2001).

In early September, 2001, the United States informed Microsoft it had decided to not pursue the rule-of-reason tying claim or to seek divestiture as a remedy.  In late September 2001, the district court ordered the parties into settlement negotiations and mediation.  JA 628 (Order, Sept. 27, 2001).  By early November, 2001, both the United States and Microsoft had agreed on the terms of a proposed final judgment.  A Revised Proposed Final Judgment (“RPFJ”) soon resulted from negotiations between several of the original litigating states, the United States, and Microsoft.  The proceedings were bifurcated into two tracks by the district court.  JA 635 (Order, Nov. 8, 2001).  Track I constituted the district court’s review of the RPFJ under the terms of the Antitrust Procedures and Penalties Act (Tunney Act), 15 U.S.C. § 16(b)-(h) (JA 631).  Track II considered the question of the appropriate remedy litigated between the non-settling plaintiffs and Microsoft.

The Track II remedies district court hearing began on March 18, 2002.  A final judgment was entered on November 1, 2002.  The district court had, in essence, adopted the remedy proposed by Microsoft.  That judgment is the subject of this appeal, but it is only contested by two of the original litigating states (Massachusetts and West Virginia).
ARGUMENT

THE STATES ARE ENTITLED TO RELIEF THAT, UNLIKE THE DISTRICT COURT’S REMEDY, FULLY REDRESSES MICROSOFT’S PROVEN VIOLATIONS
I.

The District Court’s Remedy Does Not Effectively Redress Microsoft’s Proven Violations or Restore Competition in the Relevant Market
The district court stated that the proper objective of any remedy in this case must be to terminate exclusionary acts and practices made possible by Microsoft’s monopoly that could be used to illegally maintain that monopoly.  New York v. Microsoft Corp., 224 F.Supp.2d 76, 101 (D.D.C., 2002) (hereafter ‘Microsoft IV’).  Further, it was not proper to attempt to terminate the monopoly.  Id.  Nevertheless, the district court’s remedy does not achieve even its own stated objectives.  The mandated remedy implicitly fails to recognize that the phenomenon of ‘network effects’ serves to maintain and extend Microsoft’s monopoly absent any overt exclusionary act or practice.  Further, the district court’s Judgment neither prevents the recurrence of similar or new violations nor unencumbers the relevant market from anticompetitive conduct.
a. This Court Must Review the Relief Ordered by the District Court to Ensure that it Effectively Remedies the Violations at Issue
In antitrust cases the district court is afforded broad discretion to fit a remedial decree to the specific contours of an individual case.  Ford Motor Co. v. U.S., 405 U.S. 562, 573 (1972).  The relief ordered must effectively redress any violations and restore competition.  Id.  

A district court abuses its discretion when it bases its ruling upon errors of law or fact.  Cooler & Gell v. Hartmax Corp., 496 U.S. 384, 405 (1990).  The district court’s conclusions of law are reviewed de novo, while its findings of fact are reviewed for clear error.  Al Fayed v. C.I.A, 254 F.3d 300, 308 (D.C. Cir. 2001).  "A finding is clearly erroneous when although there is evidence to support it, the reviewing court on the entire evidence is left with the definite and firm conviction that a mistake has been committed."  United States v. United States Gypsum Co., 333 U.S. 364, 395 (1948). 

On remand, this Court mandated that the district court craft a remedy that must “unfetter a market from anticompetitive conduct”.  Microsoft III, 253 F.3d at 103.  Further, the remedy must “terminate the illegal monopoly, deny to the defendant the fruits of its statutory violation, and ensure that there remain no practices likely to result in monopolization in the future.”  Id.   Last, although this Court did not order the precise form of the remedy, it demanded that any remedy should fit the violations that warranted a remedy in the first place.  Id. at 107.  Therefore, the district court's remedy must fulfill the substantive obligations created by this Court's mandate.  United States v. United Shoe Machinery Corp., 391 U.S. 244, 250 (1968).  
Though the district court is granted large discretion to craft an appropriate remedy in an antitrust case, the Supreme Court has clearly stated that an appellate court must carefully review the record and must intervene where the relief ordered is inadequate.  United States v. Glaxo Group Ltd., 410 U.S. 52, 64 (1973).  Therefore, as in Glaxo, this Court has "an obligation to intervene in this most significant phase of the case" and "order the affirmative relief that the District Court refused to implement."  Id.
b. An Appropriate Remedy Must Stop the Unlawful Conduct, Restore Competitive Conditions and Eliminate Practices Likely to Cause Monopolization in the Future

This Court stated four objectives that the district court’s remedy should fulfill on remand: “unfetter a market from anticompetitive conduct, … terminate the illegal monopoly, deny to the defendant the fruits of its statutory violation, and ensure that there remain no practices likely to result in monopolization in the future.”  Microsoft III, 253 F.3d at 103.  In its remedial Judgment, the district court noted that this Court did not find that Microsoft’s monopoly had been illegally acquired, but rather only illegally maintained.  Microsoft IV, 224 F.Supp.2d at 100.  As a result, it was not an appropriate objective to “actually terminate Microsoft’s monopoly”.  Id. at 101.  The district court then reasoned that the scope of a proper objective should only extend to the “termination of the exclusionary acts and practices related thereto which served to illegally maintain the monopoly.”  Id.  
Nevertheless, the district court’s stated objective for a remedy is inadequate.  First, the district court ignored this Court’s explicit mandate that the remedy should also prohibit practices likely to maintain monopolization in the future and free the relevant market from anticompetitive conduct.  That the district court’s remedy only attempts to prohibit the type of violations that Microsoft was found to have engaged in is indicative of this failing.  This significant omission, in isolation, fails to fulfill one of the primary objectives of antitrust relief: to restore competition in the monopolized market.  See Ford Motor Co. v. U.S., 405 U.S. 562 (holding that relief in an antitrust case must be effective to redress the proven violations and to restore competition).  Second, the district court’s remedy fails even its own stated objectives, as the adopted consent decree does not effectively prohibit Microsoft’s proven violations.
i. The District Court’s Remedy Does Not Effectively Prohibit Microsoft’s Proven Unlawful Conduct
The phenomenon of ‘network effects’ was explained by the district court in their finding of facts.  United States v. Microsoft Corp., 84 F.Supp.2d 9, ¶39 (D.D.C. 1999) (hereafter ‘Findings of Fact’).  The district court found that Microsoft Windows enjoyed ‘positive network effects’, such that the popularity of Windows increased as Windows became more popular.  Id.  The main reason Windows enjoyed positive network effects is that the large installed base attracted new applications to the platform, and this ever growing proliferation of applications attracted consumers (and vice-versa).  Id.  This creates a positive feedback loop.
  Id.
That Microsoft Windows enjoys network effects may not at first blush appear to be related to exclusionary acts or practices.  Nevertheless, the confluence of two circumstances makes it implicitly exclusionary.  First, Microsoft Windows has become a de facto standard.
  Next, Microsoft Windows is subject to a range of intellectual property rights (IPRs).
  A de facto standard that is controlled by one company because of a package of IPRs is itself exclusionary because any innovation that occurs within the standard is necessarily controlled by one firm.  IPRs, such as patent and copyright, grant the owner the right to exclude others from downstream innovation or reproduction.  When a de facto standard is under proprietary control by one firm, everyone else must abide by the innovations of that one firm.  
Therefore, even though the district court’s remedial decree attempts to create a market where other operating systems and middleware applications are free to compete with Microsoft’s Windows, it does nothing to prohibit the exclusion of competition within the de facto standard that is Microsoft Windows.  Microsoft can, through an assertion of intellectual property infringement actions, exclude others from innovating in the relevant market of Intel-compatible PC operating systems.
  The district court’s remedial decree continues to allow Microsoft to exclude others from innovating in the relevant market for Intel-compatible PC operating systems, and as such confines itself “to prohibition of the proven means by which the evil was accomplished”.  United States v. U.S. Gypsum Co., 340 U.S. 76, 88-89 (1950).  Rather, Microsoft should be effectively prohibited from future proven unlawful conduct such that they may be denied any future benefits from this unlawful conduct.  Id. at 89.
1. The Remedy Does Not Provide Effective Means to Allow Rival Middleware Offerings to Compete

The district court’s remedial decree contains several provisions that have the stated goal of opening up the middleware market to competition.  Microsoft IV, 224 F.Supp.2d at 153.  Opening up the middleware market to competition would address the exclusionary effect of Microsoft’s proven commingling violation.  Id. at 156.  One avenue to address this goal centered on Original Equipment Manufacturer (OEM) configuration flexibility.  Id. at 152.  The district court hoped that if OEM’s were given flexibility and choice in installing non-Microsoft middleware programs then these third-party programs will have a chance to compete against Microsoft’s offerings.  To further foster competition in the middleware market, the district court forced Microsoft to allow OEM’s and end-users to easily remove Microsoft Middleware via the “Add/Remove Programs” functionality in Windows.  Id. at 152.  Last, the district court sought to aid developers of competing non-Microsoft middleware by requiring “Microsoft to disclose those APIs, along with related technical information, which Microsoft Middleware utilizes to interoperate with the Windows platform.”  Id. at 172.  These remedy provisions would avoid the pitfalls of judicial mandate of product redesign.  Id. at 158.

Nevertheless, these remedy provisions do not open the middleware market to competition.  They ignore several practical realities.  First, software developers will always prefer an API set that has the most market share, just as software developers will prefer writing applications for the operating system with the most users.  Findings of Fact ¶38.  Software developers reasonably assume that the Microsoft middleware is likely installed on consumers PCs.  Further, even where OEMs have installed non-Microsoft middleware on PCs shipped to new consumers, it is unlikely they will uninstall the Microsoft middleware offering.  Doing so often requires extra expense for the OEMs.  Last, end users are often computer neophytes, and will often not even be aware of what it means to disable Microsoft middleware.
  At best, the district court’s remedial decree grants OEMs and consumers expanded access to non-Microsoft middleware offerings, but it does nothing to forestall the ubiquity of Microsoft’s middleware.
2. The Remedy Allows Microsoft to Engage In Exclusionary Commingling Violative of §2 of the Sherman Act
A firm violates §2 of the Sherman Act when “it acquires or maintains, or attempts to acquire or maintain, a monopoly by engaging in exclusionary conduct as distinguished from growth or development as a consequence of a superior product, business acumen, or historic accident.”  Microsoft III at 58.  Microsoft implicitly engages in exclusionary conduct that, at the very least, attempts to acquire or maintain a monopoly when it commingles new applications with Microsoft Windows.
  See Findings of Fact §§ D, E, F (District Court’s finding of fact describing how Microsoft leveraged its monopoly power in operating systems market to develop Internet Explorer and eventually give it away for free); Microsoft III at 67 (This Court’s holding that Microsoft’s commingling of browser and operating system code constituted exclusionary conduct in violation of §2 of the Sherman Act).  Since Microsoft Windows is a proprietary de facto standard any commingling of application-level functionality with operating system functionality is properly viewed as an exclusionary act.  Such an act serves to destroy competition in the market for that specific application-level functionality.  Microsoft’s commingling of application-level functionality into the Windows operating system is ensured acceptance by consumers through new releases of Windows or automatic updates of installed versions.  See Findings of Fact ¶30 (District Court’s finding that consumers who already use one Intel-compatible PC operating system are likely to prefer that platform in the future because of sunk costs).  This attracts new developers to any APIs exposed by Microsoft’s commingling since developers want to program for the platform with the greatest market share.  This is the positive feedback loop created by the phenomenon of ‘network effects’.  Moreover, the remedial decree’s attempt to open up the APIs used by Microsoft’s middleware programs does not effectively combat the positive feedback loop.  As described above, OEM’s will likely not uninstall Microsoft’s middleware offerings even where they install those of competitors, and as a result Microsoft’s offerings will be preferred by the software development community.
 Further, this ‘growth or development’ is not a consequence of a superior product, business acumen, or historic accident.  When Microsoft commingles application-level functionality with their operating system, their offering is likely only as good as competitive offerings.
  Id.  Moreover, Microsoft sometimes responds to competitive offerings as opposed to having itself recognized profitable business opportunities.  Id.  Finally, the only historic accident that can serve to explain Microsoft’s dominance in Web browsing and Media Player Software was their historical propensity to leverage their monopoly power in violation of §2 of the Sherman Act.
3. Microsoft’s Commingling Should Not Be Protected as an Advantage Afforded to an Integrated Firm

There has been some case law which speaks to a monopolist’s right to commingle or integrate competitive offerings between different markets.  In Berkey Photo, Inc. v. Eastman Kodak Co., the Second Circuit distinguished the case of a monopolist’s use of its monopoly power in one market to gain a competitive advantage in another market from the case of a monopolist using its natural abilities to gain a competitive advantage in another market.  603 F.2d 263, 276 (2nd Cir. 1979).  Specifically, it is not a violation of §2 of the Sherman Act when a large firm leverages its inherent efficiency to reap competitive rewards.  Id.  Moreover, a firm which has an integrated business does not violate §2 when one of its businesses benefits from collaboration with a peer division that possesses monopoly power in its own market.  Id.  “So long as we allow a firm to compete in several fields, we must expect it to seek the competitive advantages of its broad-based activity: more efficient production, greater ability to develop complementary products, reduced transaction costs, and so forth.”  Id.  “These are gains that accrue to any integrated firm, regardless of its market share, and they cannot by themselves be considered uses of monopoly power.”  Id.
Upon first glance it may seem that Microsoft’s commingling of application-level functionality into its Windows operating system is protected by the precedent set in Berkey.  Specifically, Berkey protects Microsoft’s commingling as simply an outgrowth of the fact that Microsoft is an integrated business.  It is only natural that Microsoft would take advantage of any inherent ability it has to develop complementary products.  Such advantageous maneuvering cannot by itself constitute a use of monopoly power.  Nevertheless, the phenomenon of ‘network effects’ disqualifies Microsoft’s commingling of application-level functionality into its Windows operating system from Berkey protection.  Microsoft’s use of its natural integrated abilities, such as a more efficient production ability, greater ability to develop complementary products, reduced transaction costs, etc., never operate in isolation.  They are always combined with the basis of Microsoft’s monopoly power, the ‘applications barrier to entry’.  Whenever Microsoft commingles or integrates application-level functionality with its Windows OS, the natural barrier to entry that protects its monopoly serves as a lever to vault its application-level offerings into automatic acceptance by the software development community.  Such an action constitutes an exclusionary act that leverages Microsoft’s monopoly power, and as such can be distinguished from the protected actions allowed to an integrated firm.
ii. District Court’s Remedy Does Not Adequately Restore Competitive Conditions in the Relevant Market

If the goal of an antitrust suit was merely to punish past violations or prohibit specific illegal practices, the public interest would be cheated.  International Salt Co. v. U.S., 332 U.S. 392, 401 (1947).  The public interest is best served by an antitrust suit when the remedy effectively opens to competition a market that was closed by a defendant’s illegal practices or restraints.  Id.  “If [a] decree accomplishes less than that, the Government has won a lawsuit and lost a cause.”  Id.  It would be imprudent for a district court to assume that a proven monopolist will restrain any future monopolist tendencies more than decreed by the remedial order.  Id.  As the district court correctly noted, it need not prohibit only the acts for which Microsoft was found liable, but rather its purview extends to other unrelated unlawful acts.  Microsoft IV, 224 F.Supp.2d at 100.  To not consider the situation expansively would only close the worn road, leaving all the yet untraveled roads to restraints of trade open for exploit.  Id.

The remedial decree ordered by the district court fails to restore one ounce of competition to the Intel-compatible PC operating systems market.  Rather, the decree attempts to restore competition to several middleware applications markets.
  These are not the markets where this Court held Microsoft to have monopoly power.  Microsoft III, 253 F.3d at 56.  Rather, they are markets where Microsoft leveraged its monopoly power in the Intel-compatible PC operating systems market to gain a monopoly or advantageous position over competitors.  Findings of Fact ¶161.  As mentioned above, the remedial decree attempts to open up the aforementioned middleware markets to competition by guaranteeing OEM’s choice in operating system configuration, etc.  Nevertheless, the district court implicitly grants Microsoft continued dominance in the market where it was proven to be an illegal monopolist.  As a result, the district court ignored this Court’s mandate to ‘unfetter a market from anticompetitive conduct’, and such a determination is clear error.  See Briggs v. Pa. R.R., 334 U.S. 304 (holding that an inferior court has no power or authority to deviate from the mandate issues by an appellate court).

The district court’s error, in addition to violating this Court’s mandate, harms the public interest.  Consumers are hurt when their choices in the Intel-compatible PC operating systems market are severely limited.  Perhaps the district court’s remedial decree implicitly recognizes the “chicken-and-egg” situation engendered by the “applications barrier to entry”.  Microsoft III, 253 F.3d at 55.  Though it is true that developers prefer to write applications for operating systems with a substantial consumer base, here Microsoft Windows, it does not have to follow that consumers will continue to prefer Windows over other operating systems.  A remedy decree that incorporates effective salves to the “applications barrier to entry” can restore competition to the Intel-compatible PC operating systems market.  The essentials of this solution are described below.
iii. The District Court’s Remedy Does Not Eliminate Practices Likely to Cause Monopolization in the Future
The remedial decree ordered by the district court has two main features.  First, it attempts to limit the retaliatory options Microsoft has against Original Equipment Manufacturers (OEMs), Independent Software Vendors (ISVs), Independent Hardware Vendors (IHVs), and other competing organizations that adopt a non-Microsoft operating system or software solution.  Final Judgment, 1998 WL 34097596 (D.D.C., 1998).  Second, the remedial decree attempts to open up certain middleware markets to competition between Microsoft and ISVs, etc.  Id.  

Once again, the remedial decree does not attempt to restore competition to the relevant market of Intel-compatible PC operating systems.  Since the remedial decree lacks this essential feature, it does not eliminate practices likely to cause monopolization in the future.  Even though OEMs et al. can pursue non-Microsoft options when offering PCs for direct sale to consumers, such an option is often not practical because of an overall lack of consumer demand.
  Microsoft provides a complete and familiar operating system solution, and it is only through extra expense or negotiation than an OEM can integrate alternative technologies.  On an empirical basis, our experience under the consent decree validates this concern.  For even though OEMs have the option of disabling or replacing certain Microsoft technologies, such an option is rarely exercised or demanded by consumers.
  As a result, Microsoft’s software is likely always delivered to the end consumer, adding to the network effects phenomenon that has aided their applications, such as Internet Explorer and Windows Media player, in the past.
Moreover, the unwillingness of OEMs to disable Microsoft technologies counters the district court’s attempt to restore competition in the middleware software product market.  Even though certain application programming interfaces (APIs) are made available to competing ISVs, IHVs, etc., under the consent decree, it is difficult for these companies to get their competing products into the consumer supply chain.  Even where these competitors do get their competing products into the consumer supply chain, it is unlikely that OEM’s will disable Microsoft’s competing solution.  Once again, network effects will entice application developers to prefer the APIs exposed by Microsoft middleware products, since they can assume a higher penetration of Microsoft’s APIs amongst consumers.
  This implicit preference will lead to an expansion of Microsoft’s monopoly into commingled middleware markets.  Therefore, the remedial decree is inadequate because it does not effectively eliminate practices likely to cause monopolization in the future.  In effect, it does not have “sufficient breadth to ensure that a certain ‘class' of acts, or acts of a certain type or having a certain effect, not be repeated.” 3 Areeda & Hovenkamp, Antitrust Law ¶ 653c, at 94-95.
II.
Any Remedy Should Serve to Eliminate the “Applications Barrier to Entry” in order to Preclude Future Violations by Microsoft and Restore Competition in the Relevant Market


The “applications barrier to entry”, at first termed the “chicken-and-egg” problem, relates to the supply of PC operating systems offered to consumers.   Findings of Fact ¶30.  The first element of the “applications barrier to entry” phenomenon is that consumers will demand a PC operating system for which many high quality, full-featured applications exist.  Id.  Second, consumers demand a PC operating system that enjoys popularity such that new and existing applications will be developed for that platform in the future.  Id.  On the supply side, “software developers generally write applications first, and often exclusively, for the operating system that is already used by a dominant share of all PC users.”  Id.  Therefore, new entrants to the market for PC operating systems face a marked disadvantage compared to established competitors, as developing the market for the new operating system requires an a priori commitment from all segments of the market.  Id.  This characteristic of demand reinforcing supply and vice versa is an example of the “network effects” phenomenon described supra.  Moreover, the self-reinforcing cycle of the “applications barrier to entry” will ultimately result in users standardizing around one specific PC operating system standard as a means of protecting their sunk costs in applications, training, and hardware.  Id.  
a. The District Court Correctly Recognized that the Basis of Microsoft’s Monopoly Power Rests on the “Applications Barrier to Entry”

The district court found that the central element protecting Microsoft’s monopoly domination of the Intel-compatible PC operating system market was the “applications barrier to entry.”  Findings of Fact ¶34.  It is the protection afforded Microsoft by the “applications barrier to entry” that leaves consumers with no viable alternative to the Windows OS.  Id.  Since Microsoft has such a dominant market share in the relevant market of Intel-Compatible PC operating systems, the applications barrier to entry prevents an upstart’s operating system from attracting significant consumer demand.  Id. at ¶36.  Even if Microsoft offered their Windows operating system at a price substantially above the competitive level, competitors would still not mount a viable challenge.  Id.  
Microsoft takes several actions to preserve the applications barrier to entry.  First, it spends hundreds of millions of dollars each year evangelizing the Windows OS.  Id. at ¶43.  Second, it ensures that successive versions of its Window operating system maintain backwards compatibility with the APIs from previous versions.  Id. at ¶44.  This ensures that consumers will continue to demand the new Windows operating system when they are in the market to upgrade.  Id.  Further, this ensures that developers will support the new APIs of the new Windows version, as they can expect that consumers will likely stay on the Windows platform when they upgrade.  Id.  Microsoft also extends support services to help software developers build and/or adapt their applications to the latest Windows API.  Id.  Nevertheless, even though Microsoft takes pains to ensure that Windows is the preferred consumer and developer operating system, potential competitors are faced with an even larger impediment in the aforementioned applications barrier to entry.  Id.
b. To Eliminate the “Applications Barrier to Entry” the District Court Must Tailor a Remedy that Separates the Windows API into a Transparent Standard
Since it is well understood that Microsoft’s monopoly in the market for Intel-compatible PC Operating Systems is protected by the applications barrier to entry, any potential remedy attempting to ‘unfetter [the] market from anticompetitive conduct’ must attack that barrier.  New entrants to the PC operating system market could effectively compete with Microsoft if they could guarantee to consumers and developers that all their applications would work on their competing OS.  Id. at ¶52.  If the Windows API could be reproduced by competitors and integrated into their OS, they could ensure that all the applications that give strength to the barrier to entry could run on their OS.  Id.
The Windows API need not be only wedded to Microsoft Windows.  API’s have two functional modes.  The first functional mode of an API is to serve as a standard or specification.
  The next function of an API is to provide an implementation that developers can use.
  Microsoft owns both aspects of the Windows API, and it tightly controls access to both of these aspects.  Microsoft allows developers royalty-free access to a subset of the API standard, specifically the external 32-bit Windows API.
  Microsoft licenses use of its API binary implementation of the Windows API to those who purchase Microsoft Windows.  Nevertheless, the implementation of the API has numerous internal APIs that are not accessible the public.
    A competitor hoping to reproduce the Windows API implementation needs access to the fully documented API standard, which includes not only the external API, but also any internal APIs hidden in Microsoft’s implementation.
The district court did acknowledge the theoretical possibility of a competitor cloning the Windows API, but it ultimately concluded that “[t]ranslating this theory into practice is virtually impossible”.  Id.  It cited several reasons supporting this practical impossibility.  First, cloning the current Windows API standard would necessitate a huge up-front expenditure.  Id.  Second, the clone would have to constantly integrate additions and modifications that were made by Microsoft, potentially leaving the clone always one step behind.  Id.  These logistical problems would hinder the effort significantly, such that consumers would not consider the competitive clone a practical alternative.  Id.  It cited the example of IBM’s OS/2 as proof positive of these difficulties.  Id.  “In short, attempting to clone the 32-bit Windows APIs is such an expensive, uncertain undertaking that it fails to present a practical option for a would-be competitor to Windows.”  Id.
i. Several Real World Examples Disprove the District Court’s Finding that Cloning the Windows API is Infeasible
The district court erred in its determination that cloning the Windows API was not a practical reality.  It first errs by citing the enormous expense necessary for the effort.  There are many examples of businesses that require a huge initial expenditure, such as cable TV or satellite radio service.  The pertinent question economically is whether a market opportunity justifying that initial expenditure exists.  It is very unlikely that being able to capture profits from a currently monopolized market would not justify the initial expenditure.  The Personal Desktop operating system is an extremely important piece of information infrastructure, and it is reasonable to assume that some upstart entrant would attempt the feat.  Further, the district court ignores the possibility of an open source effort.  The GNU/Linux operating system is, like the Windows OS, an extremely ambitious undertaking, but it exists despite a clear profit motive.
  
Moreover, the district court ignores the findings of the district court of Connecticut that disproves the contention that cloning the Windows API is a practical impossibility.  In Bristol Technology, Inc. v. Microsoft Corp., plaintiff provided software for UNIX systems that, when installed on a UNIX-based operating system, ran application programs for the Windows operating system.  42 F.Supp.2d 153, 158 (D. Conn. 1998).  The software was initially developed simply through reverse engineering of the Windows API implementation.  Id.  Later, Microsoft aided plaintiff’s effort by providing source code for several versions of Windows.  Id.  The controversy between the parties erupted when defendant Microsoft decided to not provide the source code for the NT version of Windows to plaintiff.  Id. at 159.  In that proceeding the court denied plaintiff’s motion for a preliminary injunction.  Id. at 176.  Nevertheless, the district court erred by ignoring this evidence when issuing its finding that cloning the Windows API is virtually impossible.  As of this writing, Bristol still provides this software for sale to consumers.

Next, the fact that a competitor would be dependent upon Microsoft for the development of the API is not an insurmountable impediment.  At the outset the competitive offering may play second fiddle to successive iterations of the Windows OS, but as consumers and developers begin to rely on the competitive offering the disparity between Windows and the cloned operating system may lessen.  Citing the failure of the OS/2 cloning effort is misleading, as the fate of OS/2 was clouded by many other circumstances.
  In short, it was premature for the district court to conclude that the uncertainty and expense of the undertaking was insurmountable, especially in the face of the existence of the open source Windows API clone Wine.

Wine provides the Windows API to UNIX operating systems such as Linux.
  Wine “consists of a program loader, which loads and executes a Windows binary, and a set of libraries that implements Windows API calls using their UNIX or X11 equivalents.”
  Wine attempts to clone the Windows API for the UNIX operating system and variants so that native Windows applications, such as Microsoft Word, can run on these systems.
  Wine consists of 1.4 millions lines of code, and is an open source project that has seen contributions from 600 developers since its inception.
  It is actively used by some 200,000 people worldwide.

The Wine software is not yet a viable alternative to Microsoft’s Windows OS.  It does not support the range and number of applications that consumers demand, and as such Microsoft Windows is still protected by the applications barrier to entry.  Nevertheless, the limited success of Wine shows again that the district court erred in its determination that cloning the Windows API was not a viable alternative.  Cloning the Windows API is a practical goal that can be aided by a well-crafted remedial decree.  
The Wine project identifies two main problems curtailing larger success.  First, the Windows API is not well documented.
  Second, and more importantly, the Wine project suffers from a lack of resources.
  “While Wine doesn't need to replicate all of Windows (we only cover the parts needed to make Windows programs work), [there is] still nearly 8 times more people working simply on one release [of Windows] than have ever worked on Wine, in the history of the project.”

ii. Microsoft Must Provide Full Documentation for the Current and Future Versions of the Windows API
The district court must order Microsoft to provide complete disclosure of the current and future versions of the Windows API.  As part of its remedial decree, the district court ordered Microsoft to make available to competitors APIs used by Microsoft middleware applications.  Microsoft IV, 224 F.Supp.2d at 153.  Unfortunately, as has been noted, these provisions will only foster competition in the middleware applications market.  In order to restore competition to the monopolized market of Intel-compatible PC operating systems, Microsoft must provide complete disclosure of all portions, external and internal, of the current Windows API.  Complete disclosure must leave no room for ambiguity.
  Microsoft should also provide complete disclosure of all additions and/or modifications to the Windows API standard included in new versions of its Windows operating system implementation.  Further, Microsoft must be prepared to license any intellectual property revealed from the disclosure (more infra).  That Microsoft will entail considerable expense preparing this documentation and may lose some value in its IP portfolio should not overly concern the district court.  Though Microsoft did not obtain its monopoly through violation of the Sherman Act, it has engaged in exclusionary behavior twice, and has in the instant proceeding been found to be a proven monopolist.  Microsoft III, 253 F.3d at 46-47.  Further, Microsoft will still control the growth of the Windows API standard, and it can be assumed that the Microsoft Windows API implementation will maintain a strong following.
By forcing Microsoft to provide a complete specification of the Windows API, the district court will most appropriately adopt a remedy “tailored to fit the wrong creating the occasion for the remedy."  Microsoft III, 253 F.3d at 107.  Full disclosure of the Windows API standard will allow competitors to enter the Intel-compatible PC operating systems market.  Findings of Fact ¶52.  With the complete documented Windows API standard at their disposal, competitors will be able to provide alternative operating system products with a Windows API implementation that runs all the applications consumers demand.  Id.  This will allow competitors to overcome the applications barrier to entry.  Id.
After Microsoft has provided complete documentation of the Windows API, investment in competing operating system offerings would likely dramatically increase.  The Intel-compatible PC operating system market suffers from a monopoly presence that commands over ninety-percent market share.  According to its last quarterly report, Microsoft had revenue of some nine billion and operating income of four billion.
  As such, the market is ripe for profit-taking.  Any new entrant to the market can reasonably expect to capture a significant percentage of the market share even without having to price their new operating system at the competitive level.  A potential annual profit of several billion will surely attract the large initial expenditure necessary to enter to the market.

iii. Microsoft Must License the Use of any Intellectual Property Rights in its Windows API on a Royalty-Free Basis
Microsoft will likely lose some value in its IP portfolio in the face of a mandate to provide complete disclosure of the Windows API standard.  The API consists of external (available to the public) APIs and internal (secret to Microsoft) APIs.  The internal APIs would likely be considered by a court to be a trade secret.
  Further, the disclosure may reveal patentable material currently on review before the PTO, possibly revealing the contents of some non-public filings.  Last, Microsoft will still retain copyright in the whole disclosed API, yet some of the value of this copyright may be diminished by the mandated disclosure. 
Nevertheless, Microsoft must allow others to use the Windows API on a royalty-free basis.  A royalty-free license grants a licensee “unfettered, uncompensated access” to the licensor’s intellectual property.  In re Elonex Patent Litigation, 2001 U.S. Dist. LEXIS 25515 (D. Del. 2001).  In contrast, a reasonable and non-discriminatory (RAND) license allows licensee’s to use the licensor’s intellectual property for a reasonable fee in a limited manner (e.g., to fulfill a standards specification).
  RAND licenses are usually not compatible with open source projects.
  Open source projects often are not backed by any monetary investment, so purchasing a RAND license is usually not a practical option.  Microsoft must license the Windows API on a royalty-free basis to ensure that all attempts to create a Windows API, whether for-profit or not, are ensured access to the market for Intel-compatible PC operating systems.

c. The District Court Erred in its Determination that Enabling Cloning Would Divest Microsoft’s Intellectual Property of its Value and Would Reduce Microsoft’s Incentive to Innovate
The district court did address the option of enabling the cloning, or the “the creation of a piece of software which replicates the functions of another piece of software”, of Microsoft’s Windows operating system.  Microsoft IV, 225 F.Supp.2d at 176.  In sum, the district court held that it was not a legitimate goal of any remedy to enforce the “disclosure of vast amounts of technical information for purposes of enabling the creation of functional substitutes for various pieces of Microsoft's products.”  Id.  Such a disclosure would be offensive to the rights granted Microsoft by the intellectual property laws as far it forcefully divests value from Microsoft’s intellectual property.  Id.  Moreover, a remedial decree that enabled the cloning of Microsoft’s products would reduce Microsoft’s incentive to innovate.  Id.
Unfortunately, the district court’s determinations about cloning Windows, as detailed in Appendix A of its opinion, are clearly erroneous.  The district court conflates the disclosure of the Windows API standard with the disclosure of the Windows API implementation.  For example, the district court is mistaken in its belief that “[o]nce provided with the equivalent of

the blueprints for Windows, competitors would have little trouble, and comparatively less cost, writing their own implementation of everything valuable in Windows, including the capabilities it provides to developers via APIs.”  Microsoft IV, 224 F.Supp.2d at 229.  The district court went so far as to label the disclosure of internal interfaces as an intellectual property ‘grab’.  Id.  As mentioned above, Microsoft will have to license the use of some of its intellectual property, but under such terms as to leave untouched the vast majority of Microsoft’s intellectual property as embodied in its implementation of the Windows API.  Moreover, the complete disclosure of the Windows API standard still necessitates a huge effort by competitors to clone Microsoft’s implementation.
  The cloning of the Windows API implementation will require millions of man hours and potentially billions of dollars.  
Further, complete disclosure of the Windows API standard does not reduce Microsoft’s incentive to innovate.  As mentioned above, Microsoft will still control the development of the Windows API standard, so it will have full control of any innovations in the standard.  Further, disclosure of the standard will allows for innovations in the implementation of the standard.  For example, the Hyper-Text Transfer Protocol (HTTP) is the standard for communication of information on the World Wide Web (WWW).
  Web browsers, such as Internet Explorer and Firefox, implement the client-side of the HTTP standard.
  The web browser market has many competitive offerings precisely because the existence of a common standard allows competitors to innovate with their implementations of that standard.
  Complete disclosure of the Windows API standard is highly pro-competitive, as it will result in various implementations of that standard in the market for Intel-compatible PC operating systems.  As a result, there will be more fervent competition in the market, which will in turn increase Microsoft’s, and others, incentive to innovate.
d. The Removal of the “Applications Barrier to Entry” Ensures that Consumers Will Benefit from Competition and Need Not Fear Future Violations of Microsoft’s Monopoly Power
A remedial decree that mandates full disclosure of the Windows API standard will allow companies to circumvent the applications barrier to entry that protects Microsoft’s monopoly in the market for Intel-compatible PC operating systems.  Findings of Fact ¶52.  Investment dollars will flow into new companies that produce an Intel-compatible PC operating system that provide a Windows API implementation.  Such a remedial decree will effectively unfetter the market for Intel-compatible PC operating systems from anticompetitive conduct.  Microsoft III, 253 F.3d at 103.  The remedial decree will effectively separate two unnecessarily commingled layers of the operating system ‘stack’ – the API standard and the API implementation.
  The Windows API standard provides a stable basis for application developers to build their wares, but the remedial decree divorces it from the singular offering of Microsoft’s Windows API implementation.
Consumers will see a wide range of benefits from the mandated complete disclosure of the Windows API.  Currently, the relevant market is dominated by Microsoft’s innovations in operating system implementation.  It is unrealistic to assume that Microsoft’s implementation is the only option or the best technical solution.  As a result, there is no reason to doubt that new competitive offerings will introduce choice to consumers, and the pursuit of profit will result in new innovations in operating system implementations.
  Further, because the Windows API standard has been fully documented, consumers can still choose from their favorite applications, and can expect to see new, improved versions of these applications in the future.  The benefits of introducing competition in the Intel-compatible operating system market should not be underestimated.  The personal computer is one of the cornerstones of the information revolution.  A remedial decree that implicitly grants the market to a proven monopolist is woefully inadequate both from a legal and economic perspective.
Moreover, complete disclosure of the Windows API standard will most effectively enjoin Microsoft’s exclusionary acts and practices related to its monopoly which served to illegally maintain its monopoly.  Microsoft IV, 224 F.Supp.2d at 101.  Microsoft’s exclusionary conduct relied on the dependence of Internet Access Providers (IAPs), OEMs, ISVs, etc., demand for Microsoft Windows.  When choice and competition is restored to the Intel-compatible PC operating systems market, the leverage that Microsoft had in its dealings with third parties should weaken.  Compete disclosure of the Windows API standard attacks the root of Microsoft’ exclusionary conduct, and as such enjoins “not only the acts for which the defendant was found liable, but other related unlawful acts.”  Id. at 100.  Further, mandated complete disclosure of the Windows API standard is very specific, and does not necessitate overreaching judicial oversight.  Id.  In sum, complete disclosure of the Window API standard most effectively redresses the proven violations and restores competition.  Ford, 405 U.S. at 573.
III.

CONCLUSION


The district court’s judgment should be reversed and remanded with instructions to enter a remedial decree with mandates that comprise effective relief to Microsoft’s proven violations of §2 of the Sherman Act.
� For more information regarding the procedural posture of this case refer to this Court’s opinion at 253 F. 3d at 47-8.  For the complete description of the factual record of this case, please refer to United States v. Microsoft Corp., 84 F. Supp. 2d 9 (D.D.C 1999).


� � HYPERLINK "http://en.wikipedia.org/wiki/Network_effect#Software" ��http://en.wikipedia.org/wiki/Network_effect#Software� (“Microsoft Windows is a further example of network effect. The most-vaunted advantage of Windows, and that most publicised by Microsoft, is that Windows is compatible with the widest range of hardware and software. Although this is true, it is in reality the result of network effect: hardware and software manufacturers ensure that their products are compatible with Windows in order to have access to the large market of Windows users. Thus, Windows is popular because it is well supported, but is well supported because it is popular.”)


� � HYPERLINK "http://www.webopedia.com/TERM/D/de_facto_standard.htm" ��http://www.webopedia.com/TERM/D/de_facto_standard.htm� (“A format, language, or protocol that has become a standard not because it has been approved by a standards organization but because it is widely used and recognized by the industry as being standard.”)


� � HYPERLINK "http://en.wikipedia.org/wiki/Intellectual_property" ��http://en.wikipedia.org/wiki/Intellectual_property� 


� � HYPERLINK "http://en.wikipedia.org/wiki/Embrace,_extend_and_extinguish" ��http://en.wikipedia.org/wiki/Embrace,_extend_and_extinguish� (“Through various means … [Microsoft increases] use of the proprietary extensions to the point that competitors who do not follow the Microsoft version of the standard cannot compete. The Microsoft standard then becomes the only standard that matters in practical terms (a de facto standard), and it allows the company to control the industry by controlling the standard.”)


� Microsoft enables end-users access to disabling Microsoft middleware through a menu item called “Set Program Access and Defaults.”  Such a choice is beyond the comprehension of most end-users.


� � HYPERLINK "http://www.w3schools.com/browsers/browsers_stats.asp" ��http://www.w3schools.com/browsers/browsers_stats.asp� (Showing that Microsoft Internet Explorer has had at least 70% market share since 2002)


� � HYPERLINK "http://www.forbes.com/2004/09/29/cx_ah_0929tentech.html?partner=tentech_newsletter" ��http://www.forbes.com/2004/09/29/cx_ah_0929tentech.html?partner=tentech_newsletter� (Lauding Firefox as a superior Web browser)


� � HYPERLINK "http://www.microsoft.com/mscorp/legal/settlementprogram/" ��http://www.microsoft.com/mscorp/legal/settlementprogram/� (“Under the terms of the Consent Decree, Microsoft will allow end users and OEMs to enable or remove access to certain Windows components or competing software (e.g., Internet browsers, media players, instant messaging clients, e-mail clients) and designate a competing product to be invoked in place of that Microsoft software.”)


� � HYPERLINK "http://searchopensource.techtarget.com/originalContent/0,289142,sid39_gci1108051,00.html" ��http://searchopensource.techtarget.com/originalContent/0,289142,sid39_gci1108051,00.html� (“The persistent question is: What is the demand for the Linux desktop? There are some users who are very interested in it. And those are the people that are really benefiting from these great offerings out there. Many users are satisfied with what they're getting from Windows right now. They simply don't see any need to change….. [F]rom a practical standpoint, there are far more immediate and lucrative targets for Linux, and many of those have to be on the server.”)


� � HYPERLINK "http://news.zdnet.com/2100-9593_22-5960750.html" ��http://news.zdnet.com/2100-9593_22-5960750.html� (“Microsoft � HYPERLINK "http://news.zdnet.com/2100-3513_22-5737415.html?tag=nl" \o "Microsoft updates slimmed-down Windows -- Wednesday, Jun 8, 2005" �started offering Windows XP N�, a version of Windows without a bundled media player …. Garry Owen, head of product marketing at Fujitsu Siemens Computers, said Thursday there has been no customer demand for Windows XP N. “)


� � HYPERLINK "http://www.extremetech.com/article2/0,1558,1784306,00.asp" ��http://www.extremetech.com/article2/0,1558,1784306,00.asp� (Study detailing that out of 10 online music services, 7 use Microsoft’s DRM solution included with the Windows Media Player application)


� � HYPERLINK "http://en.wikipedia.org/wiki/API" ��http://en.wikipedia.org/wiki/API� (“APIs are as essential to computers as electrical standards are to the home. One can plug a toaster into the wall whether at home or at a neighbour's house, because both houses conform to the standard electrical interface for an electrical socket.”)


� Id. (“APIs are abstract: software that provides a certain API is often called the implementation of that API.”)


� � HYPERLINK "http://en.wikipedia.org/wiki/Windows_API" ��http://en.wikipedia.org/wiki/Windows_API� 


� E-mail from J. Lang, Wine developer (“While the API may legally be public (the interface can't be protected, as far as we know,) it isn't always documented.  [Microsoft] uses undocumented APIs very, very frequently in its own products, and I don't just mean in its applications:  parts of its API depend on other, hidden parts of its API.  Even the parts that are documented are not documented completely.”)


� � HYPERLINK "http://www.catb.org/~esr/writings/cathedral-bazaar/cathedral-bazaar/" ��http://www.catb.org/~esr/writings/cathedral-bazaar/cathedral-bazaar/� (Author suggests non-economic reasons why hackers voluntarily contribute their time and work product to open source project.)


� � HYPERLINK "http://www.bristol.com/windu/faq.htm#what_is" ��http://www.bristol.com/windu/faq.htm#what_is� (“Wind/U is set of libraries and tools that implement the Microsoft Windows API under UNIX, OpenVMS, and OS/390. Wind/U leverages Microsoft Windows source code, licensed to Bristol Technology as part of the Microsoft WISE program to provide Windows features across non-Windows platforms.”)


� � HYPERLINK "http://en.wikipedia.org/wiki/OS2" ��http://en.wikipedia.org/wiki/OS2� (Cites several weaknesses of IBM’s OS/2 leading to its ultimate failure.)


� � HYPERLINK "http://www.winehq.org/" ��http://www.winehq.org/� 


� � HYPERLINK "http://www.winehq.org/site/docs/wine-faq/index#WHAT-IS-WINE-AND-WHAT-IS-IT-SUPPOSED-TO" ��http://www.winehq.org/site/docs/wine-faq/index#WHAT-IS-WINE-AND-WHAT-IS-IT-SUPPOSED-TO� 


� Id.


� � HYPERLINK "http://www.winehq.org/site/docs/wine-faq/index#WHY-WOULD-ANYONE-WANT-WINE-WINDOWS-SUCK" ��http://www.winehq.org/site/docs/wine-faq/index#WHY-WOULD-ANYONE-WANT-WINE-WINDOWS-SUCK� (“Wine lets … start your Windows application straight from your regular desktop environment, place that application's window side by side with native applications, copy/paste from one to the other, and run it all at full speed.”)


� � HYPERLINK "http://www.winehq.org/site/docs/wine-faq/index#WHAT-IS-THE-CURRENT-STATUS-OF-WINE" ��http://www.winehq.org/site/docs/wine-faq/index#WHAT-IS-THE-CURRENT-STATUS-OF-WINE� 


� Id.


� � HYPERLINK "http://www.winehq.org/site/docs/wine-faq/index#WHAT-UNDOCUMENTED-APIS-ARE-NOT-UNDERSTOOD" ��http://www.winehq.org/site/docs/wine-faq/index#WHAT-UNDOCUMENTED-APIS-ARE-NOT-UNDERSTOOD� (“[The Windows API] documentation is often bad, nonexistent, and even misleading where it exists”.)


� Id. (“The biggest problem facing Wine though is simply lack of manpower.”)


� Id. (“At one point, over 5000 people were working on Windows 2000.”)


� E-mail from J. Lang, Wine developer (“[M]any APIs take 32-bit flags parameters, some of whose meanings are documented.  But the behavior for all possible values is not well-specified, nor are the return values. …. We can only learn the behavior through experimentation, and so do application developers.  The application developers depend on undocumented behaviors, so we have to replicate them, including bugs.”)


� � HYPERLINK "http://www.microsoft.com/msft/earnings/FY06/earn_rel_q1_06.mspx" ��http://www.microsoft.com/msft/earnings/FY06/earn_rel_q1_06.mspx� 


� � HYPERLINK "http://investor.google.com/releases/2004Q3.html" ��http://investor.google.com/releases/2004Q3.html� (“GAAP operating income [for Google] for the third quarter was $529 million.”  Google is the current Wall Street darling, yet Microsoft’s quarterly profit is almost eight times that of Google’s!)


� � HYPERLINK "http://en.wikipedia.org/wiki/Trade_secret" ��http://en.wikipedia.org/wiki/Trade_secret� 


� � HYPERLINK "http://en.wikipedia.org/wiki/Reasonable_and_Non_Discriminatory_Licensing" ��http://en.wikipedia.org/wiki/Reasonable_and_Non_Discriminatory_Licensing� 


� Id.


� E-mail from M. Jung, Wine developer (“[W]hat would most aid Wine development from a legal perspective would be legal certainty for the project. Although the big companies (IBM, Novell, RedHat, ... where are you?)�never officially state it, I guess the reason they provide only a limited amount of development resources (not to say: none) to the Wine project is for fear of Microsoft sueing (sic) them (or shutting down the Wine project with the�legal hammer, which would still mean loosing (sic) their investment). The software patents problem makes this whole affair even more legally uncertain.”)


� � HYPERLINK "http://www.wired.com/news/linux/0,1411,66022,00.html" ��http://www.wired.com/news/linux/0,1411,66022,00.html� (“Windows XP, by comparison, contains about 40 million lines of code…”)


� � HYPERLINK "http://en.wikipedia.org/wiki/HTTP" ��http://en.wikipedia.org/wiki/HTTP� (“HTTP is a request/response protocol between clients and servers.”)


� Id. (“An HTTP client, such as a web browser, typically initiates a request by establishing a TCP connection to a particular � HYPERLINK "http://en.wikipedia.org/wiki/Port_%28computing%29" \o "Port (computing)" �port� on a remote host.  An (sic) HTTP server listening on that port waits for the client to send a request string.”)


� � HYPERLINK "http://en.wikipedia.org/wiki/Web_browser" ��http://en.wikipedia.org/wiki/Web_browser� 


� � HYPERLINK "http://en.wikipedia.org/wiki/Interface_%28computer_science%29" ��http://en.wikipedia.org/wiki/Interface_%28computer_science%29� (“The interface of a software module A is deliberately kept separate from the implementation of that module. The latter contains the actual code of the procedures and methods described in the interface, as well as other "private" variables, procedures, etc. Any other software module B (which can be referred to as a client to A) that interacts with A is forced to do so only through the interface. One practical advantage of this arrangement is that replacing the implementation of A by another one that meets the same specifications of the interface should not cause B to fail — as long its use of A complies with the specifications of the interface.”)


� � HYPERLINK "http://www.internetnews.com/ent-news/article.php/3568176" ��http://www.internetnews.com/ent-news/article.php/3568176� (Details the heated competition in the Intel-compatible microprocessor market.  The market is still largely dominated by Intel, but it is clear that consumers have benefited from more choice in the market.  “You expect the underdog [AMD] to do something better [technologically], and that's what we've seen consistently with AMD."
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