Preface and Introduction

The Solaris^® Porting Guide has been written to help you gain insight into the Solaris 2.x envir onment and its r elated migration strategy . This book contains an overview of key technologies incorporated into Solaris 2.x.

It is written both for softwar e developers as well as for key decision makers in any company inter ested in better understanding Solaris for SP ARC^® and x86.

How This Book Is Organized

Although this book can be r ead in sequence cover -to-cover , it is designed so you can skip to the chapters you need to use. This book is intended to serve both as an overview and as a reference document.

The Introduction should be r ead by all developers and key decision makers in your organization. It is intended as both a technical and marketing overview of Solaris and SVR4 and includes a migration checklist to Solaris 2.x.

The remainder of this book is dedicated to pr oviding the r equir ed in-depth technical information to facilitate your migration ef forts and understanding of the envir onment.

Chapter 1, Dynamic Linking, provides an overview of dynamic linking concepts and describes the changes made in dynamic linking between SunOS^™ 4.1.x and SunOS 5.x.

Chapter 2, ANSI C, outlines the migration path fr om common C in SunOS 4.1.x to Sun ANSI C in the Sun C 2.0.1 package and in Solaris 2.x.

Chapter 3, Software Packaging, provides an overview of packaging and the various package utilities available, along with the conventions that need to be followed for str ucturing, installing, updating, and r emoving softwar e.

Chapter 4, OpenW indows, describes the OpenW indows^™ Version 3.x pr oduct, including the OPEN LOOK^® Window Manager , the OPEN LOOK Intrinsics T oolkit (OLIT), the OpenW indows Server (X1 1 Release 5/DPSbased), and Display PostScript^® .

xl Title of Book

Chapter 5, Graphics, describes the major components of Solaris VISUAL, as well as migration issues of moving Solaris 1.x graphical applications that exist on SP ARC platforms today onto the less platform-specific Solaris 2.x.

Chapter 6, Application Interoperability , discusses what you must pr ovide in your applications to take full advantage of desktop integration technologies. It also encompasses how you should pr epar e your applications for the next generation of distributed, objectoriented facilities, which ar e inher ently application and desktop spanning, such as Selections and Drag and Dr op, the Classing Engine, the T oolTalk^® Service, and Pr oject DOE.

Chapter 7, Internationalization, describes how to design your softwar e so that it can be ported to a specific language or r egion. The chapter also discusses how to include internationalization as part of the base design of your pr oduct so that softwar e can be easily customized for each locale.

Chapter 8, Compliance with SVID3, describes how to develop sour ce code that can be used in both the SunOS 4.1.x and the Solaris 2.x envir onments. SVID3 r efers to the UNIX System V Interface Definition, Thir d Edition.

Chapter 9, Device Drivers, describes how to port your device drivers to the Solaris 2.x envir onment using DDI interfaces intr oduced with Solaris 2.x.

Chapter 10, Multiprocessing and Multithreading, describes concurr ent pr ogramming concepts and practices that ar e suitable to Solaris thr eads.

Chapter 1 1, Realtime Processing, describes the r ealtime enhancements that have been incorporated into SunOS 5.x. The various components ar e shown along with sample pr ograms.

Chapter 12, Networking, provides a brief history of distributed computing and discusses Sun’s networking pr oducts. It also discusses the futur e of ONC^™ (Open Network Computing).

Chapter 13, Interprocess Communication, focuses on the IPC^™ (InterPr ocess Communication) services that ar e specifically intended for single-system use. The distributed services ar e mentioned for comparison and to aid you in selecting the right service to use.

Chapter 14, Architectural Dif ferences, discusses the dif ferences between r unning Solaris 2.x on the SP ARC or x86 (specifically 386DX-class of micr oprocessor or higher) ar chitectur es.

Chapter 15, Standards Compliance, examines some of the ways that standar dization can be dealt with and tries to draw some general r ules on when and how standar dization can be accomplished.

Chapter 16, Project DOE: Future Solaris T echnologies, describes a major SunSoft initiative to bring the leverage of open systems to the application ar ena. DOE extends the Solaris model with the full range of capabilities, services and partnerships r equir ed by an enterprise-r eady,

Preface and Introduction xli distributed object envir onment. It pr ovides a softwar e framework for a wide spectr um of solutions and supports standar ds-based, inter operability within heter ogeneous computing envir onments.

Appendix A, Comparison of cc Options, is a multipage table that compar es cc options supported in Sun^™ C (bundled compiler) in SunOS 4.1.x, in Sun ANSI C (SC 2.0.1) on SunOS 4.x, and in ANSI C (SC 2.0.1) on SunOS 5.x.

Appendix B, Sun C/Sun ANSI C Dif ferences, describes the dif ferences between the pr evious (K&R, or Kernighan & Ritchie) Sun C and Sun ANSI C, as implemented on SunOS 5.x.

Appendix C, OpenW indows Source Code, contains sample sour ce code for OLIT and OpenW indows V ersion 4 server , including a tutorial on how to internationalize an OLIT program, text buf fer utility functions for internationalized OLIT , man pages for new OLIT widgets, sample sour ce for DDX-based CG3 framebuf fer, and sample tablet device driver using the dynamically-loadable mechanism and X input extension.

Appendix D, SunOS 4.1.x—SunOS5.x Compatibility Diagrams, provides compatibility and migration diagrams (V enn diagrams) to assist you in transitioning fr om the SunOS 4.1.x-SV3.2 (SVID2) envir onment to the new SunOS 5.x (SVID3) envir onment.

How T o Use This Book

Application developers inter ested in the Solaris softwar e development envir onment will find relevant information in Chapters 1 thr ough 3, which cover dynamic linking, ANSI C, and softwar e packaging.

Developers writing GUI-based applications should r efer to Chapters 4 thr ough 6, which discuss OpenW indows, graphics, and application inter operability .

Developers r equiring mor e detail about the Solaris and SVR4 UNIX systems, should r efer to Chapters 7 thr ough 15, which cover operating system details, including standar ds issues. Chapter 9 on device drivers is accompanied by sour ce code for a tablet driver and an example of a DDX-based CG3 framebuf fer (see Appendix C).

Developers whose applications have performance r equir ements will find the multipr ocessing, multithr eading, and r ealtime pr ocessing chapters to be of inter est.

For developers porting fr om SPARC to x86, Chapter 14 will be useful.

Developers inter ested in futur e technologies, should r ead Chapter 16 on Pr oject DOE.

Many of the chapters in this book ar e appr opriate for the general SVR4 UNIX community , including the chapters on networking, IPC, standar ds, and others.

xlii Title of Book

Source Code Diskette

This porting guide is accompanied by a diskette containing sour ce code examples and assorted demos. The data is compr essed on this diskette in tar file format. T o extract the files, use the command

tar -xvf floppy-device

wher e floppy-device is the name of your floppy disk drive.

For example,

tar -xvf /dev/fd0a

Related Books

A wide scope of material is pr esented in this book. Rather than pr esent one compr ehensive book list, we have included an individual “Bibliography” at the end of each chapter , which contains a list of books, technical r eports, and white papers that r elated to the topics discussed in that chapter .

Preface and Introduction xliii

Introduction

The goal of this book is to help you gain insight into the Solaris 2.x envir onment and migration strategy so that we may move forwar d in unison to r ealize the substantial new business opportunities as they pr esent themselves. This chapter should be r ead by all developers and key decision makers in your or ganization. The r emainder of this book is dedicated to providing the r equir ed in-depth technical information to facilitate your migration ef forts and understanding of the envir onment.

The Evolution of the SVR4 Operating System

The success of System V Release 4.0 (SVR4) is best understood by looking back at 1987. At that time, Sun was doubling its r evenues and installed basis annually . The UNIX market was growing at a very healthy rate, although not quite as rapidly as Sun. When compar ed to the installed base of PC and Mac users, UNIX r epresented only a small per centage of the entir e computing industry . One major pr oblem was application softwar e: UNIX lacked both the breadth of applications and a common binary format to enable binary transportable or shrinkwrapped softwar e. While ther e wer e many vendors of fering UNIX implementations, each was just dif ferent enough that it caused thir d-party softwar e developers to cr eate and maintain a complex development envir onment to support the various systems. The weight of this added overhead for ced thir d-party softwar e developers to be extr emely judicious about which platforms to support, supporting some but not others. This in ef fect hamper ed the gr owth of the UNIX market...until the arrival of SVR4.

Goals of SVR4

SVR4 was developed for thr ee reasons:

• To unify the fragmented UNIX market by combining the thr ee major derivatives--

BSD/SunOS, System V , and Xenix--into one common envir onment.

SVR4 brings together over 80% of the installed UNIX systems. This naturally unites both the commer cial sector , which is pr edominantly System V or Xenix-based, and the scientific and technical markets, which ar e generally BSD/SunOS-based.

• To provide a foundation for open systems computing thr ough a common envir onment.

SVR4 includes standar d facilities and interfaces that permit softwar e developers to cr eate a common sour ce envir onment which alleviates the costly over head of supporting multiple platforms. SVR4 also allows systems of dissimilar ar chitectur e to integrate cleanly into a heter ogeneous computing envir onment.

• To enable the cr eation of binary transportable softwar e, thus expanding the general

opportunities for UNIX softwar e suppliers.

xliv Title of Book

Partners in SVR4 Development

The development of SVR4 was completed in the middle of 1990 by Sun and A T&T and their other development partners such as ICL and Interactive, who pr ovided some of the early reference ports. Access to SVR4 was then opened to the entir e membership of UNIX International (UI), an independent body composed of system vendors, softwar e suppliers, and their customers.

The pr ocess for defining SVR4 was, for its time, very open, although not quite as open as today wher e UI, in cooperation with UNIX System Laboratories (USL), guides the technical evolution of the System V . End users, softwar e developers, system administrators, r esellers, and others were asked to list their system softwar e issues and pr ovide their feedback about what they expected fr om the next generation UNIX envir onment. The ultimate objective was to determine how to best enhance the usability and salability of UNIX. Based on this input, SVR4 took the best technologies fr om each of the thr ee major UNIX platforms.

Over 60 companies ar e delivering System V Release 4.0. SVR4 enjoys global and very br oadbased support, r unning on a wide array of systems ranging fr om laptops to desktops to highend multipr ocessing systems. Eur opean vendors include ICL, Nixdorf/Siemens, and Olivetti. North America supporters include Sun, A T&T, NCR, and Pyramid. In Asia and the Pacific Rim, Sony, NEC, and Fujitsu all ship SVR4 to their customers.

Applications on SVR4

There are almost 3000 applications on SVR4, with many new applications being added each month. W ithin the existing base of SVR4 applications, appr oximately 750 r un on SP ARC machines. ICL, which sells an SVR4-based SP ARC systems, has been pr oactively driving the concept of the ABI with its softwar e development partners. As a r esult, the vast majority of the ICL-based applications will be immediately applicable to all Solaris 2.x-based SP ARC machines. Most of the ICL applications do not curr ently exist on other SP ARC platforms; this will enable r elevant SP ARC-based machines to move into segments of the markets that have previously been unaccessible.

SunSoft and SVR4

SunSoft. the system softwar e business unit of Sun Micr osystems, Inc., of ficially opened for business in July 1991. The first or der of business was to cr eate an awar eness of SunSoft’s company and pr oducts. Sun’s combined company and pr oduct launch, coupled with a

UNIX derivative Contribution to SVR4 BSD/SunOS C shell, sockets, ONC/NFS SVR3 STREAMS, Korn shell, VFS, and internationalization Xenix general sour ce code compatibility

Preface and Introduction xlv developers confer ence intr oduced SunSoft to the world, pr ovided a for um for Sun to articulate its strategic vision, and announced some of the r elationships Sun had been developing over the preceding months. A key component of the announcement was the intent to port Solaris 2.x (which is based on SVR4) to both SP ARC and Intel. T o complement the Intel pr oduct, Sun announced strategic r elationships with several important Intel-based platforms suppliers such as Dell, AST, and NetFrame.

At the announcement SunSoft had over 50 softwar e developer partners announce their intention to port softwar e to the Solaris 2.x envir onment. These vendors r epresent over 75 applications that addr ess a wide range of market segments. They included database vendors such as Oracle, Ingr es, Informix, and Sybase; design automation vendors such as EDS Unigraphics (pr eviously McDonnell-Douglas), MCS, and SDRC; and pr oductivity applications such as Lotus, W ordPerfect, Island Graphics, and SAS. This is the basis of the softwar e developer momentum behind Solaris 2.x.

What is Solaris?

Solaris is a full 32-bit distributed computing operating envir onment. The figur e below shows the Solaris 2.x stack, indicating that the Solaris envir onment sits between the applications, at the top, and the har dwar e platform, at the bottom. Ther e is nothing ar chitecturally within Solaris that r estricts it to a specific platform. Curr ently, Solaris 2.x is tar geted to SP ARC® and Intel®, two of the thr ee volume platforms in the industry . (Macintosh® is the thir d platform.). The Solaris envir onment is tr uly portable, and SunSoft will consider supporting other high volume platforms as they emer ge.

xlvi Title of Book

Goals of Solaris Solaris was designed to solve thr ee major pr oblems confr onting the UNIX industry:

• To addr ess the performance gap.

SPARC 80x86

Applications

OPEN LOOK & DeskSet OpenW indows

SunOS 5.0 & ONC+

Preface and Introduction xlvii

This refers to the dif ference between what the har dwar e platform is theor etically capable of achieving and what the system softwar e allows it to achieve.

Systems today ar e very powerful with a gr eat deal of integrated technology . Unfortunately , the system softwar e running on these systems has not evolved at the same rate. The r esult is that the full potential of these systems cannot be r ealized. Thr ough Solaris’ tr ue multitasking, multi-user , symmetric multipr ocessing, and multithr eading capabilities, you can now unleash the r eal power of the underlying har dwar e.

• To addr ess the shift in end-user needs.

End-users ar e becoming mor e sophisticated. Their business envir onment is becoming mor e complex, and the information they r equir ed to solve pr oblems ar e not centrally located but rather distributed thr oughout the entir e corporation. Solaris pr ovides the ideal envir onment for softwar e developers to cr eate distributed, client-server solutions. These applications allow end-users to mor e effectively solve their business pr oblems by leveraging the power and r esour ces of the enterprise computing envir onment.

• To support the heter ogeneous computing envir onment.

This computing model is her e to stay , and end-users ar e demanding that they r eceive the maximum r eturn on their information system technology investment. The technologies found in Solaris 2.x (some of which ar e licensed separately , such as T ooltalk and ONC/NFS) will help customers unite their heter ogeneous computing envir onment and pr eserve their substantial investment.

What Solaris Provides for Software Developers

Solaris 2.x is tr uly a major step forwar d. It allows softwar e developers, especially those who support multiple platforms, to r emove some of the complexity fr om their development envir onment. T ime to market can be accelerated. Another benefit is the expansion of curr ent business opportunities. T oday, softwar e developers view the SP ARC market not as a unified market, but rather as a series smaller , semi-independent markets. For example, they see Sun SPARC as a distinctly dif ferent market fr om Solbourne SP ARC, which in turn is dif ferent fr om Toshiba SP ARC. Though they all use the same pr ocessor and operating systems, they do not always r un the same application binaries. The only way to know if they will r un the same binary is to test it. The ABI allows softwar e vendors to look at SP ARC as a single market. This almost exactly emulates the DOS world wher e application developers generally do not distinguish between a Compaq PC and a Noname PC. T o them a PC is a PC is a PC. Finally , Solaris 2.x pr ovides a foundation for the futur e. All new enhancements and technologies will be tar geted to the SVR4/Solaris 2.x envir onment.

Solaris 2.x is a complete envir onment that comes in one package, for one price, and all fr om the same supplier . It contains everything the developer needs: the cor e OS, networking, window system, and desktop tools.

xlviii Title of Book

Solaris’ Added V alue

Though Solaris 2.x is based on SVR4, SunSoft has added value at all levels of the Solaris envir onment. In general, incorporating or using the Solaris enhancements (or value added extensions) does not impact ABI compliance. In many cases, the SunSoft enhancements wer e made below the standar d interfaces. As an example, Solaris 2.x includes a fully symmetric multipr ocessing and multithr eaded kernel that enables applications to potentially r ealize a performance impr ovement without any modification. In other cases, SunSoft was r equir ed to provide functionality in excess of that pr ovided via the standar d interface. Facilities such as the Solaris application accessible thr ead interfaces that extend beyond the POSIX definition may provide impr oved functionality or performance. Use of these extensions is a “personal decision” based on the softwar e developer's unique business plans and objectives.

International Standards

The Solaris 2.x envir onment supports international standar ds. For example, at the Foundation Technologies layer , Solaris 2.x is fully SVID 3 and XPG3 compliant. At the Developer Envir onment level, the window system is MIT X1 1R4 and ICCCM compliant. Standar ds permit softwar e developers to leverage their development investment acr oss a gr eater number of platforms and to earn a gr eater r eturn without compr omising functionality or r obustness.

For end-users, standar ds mean ther e is impr oved integration of systems into the heter ogeneous computing envir onment. ONC/NFS, the standar d for heter ogeneous networking and file sharing, is a cor e component of SVR4. ONC/NFS enables the tightest level of system inter - operation within the client/server computing model such that users can transpar ently access information on or fr om any combination of SVR4, SunOS and other ONC/NFS compliant systems.

Device Drivers and Interface Standards

Two important new featur es incorporated into SVR4 ar e DDI/DKI, the Device Driver Interface/Device Kernel Interface, and TPI/DLPI, the T ransport Pr ovider Interface/Data Link Provider Interface. In the past, drivers wer e always adversely impacted by the r elease of new hardwar e platforms and OS r eleases. Using these new interface standar ds, developers of custom drivers can shield their pr oducts fr om the subtleties of the har dwar e bus ar chitectur e and the internals of the kernel. Drivers written to DDI/DKI and TPI/DLPI ar e binary compatible acr oss all SVR4 r eleases for a given platform and sour ce code compatible acr oss all SVR4 implementations; whether it is for SP ARC, Intel, or another SVR4-based platform. Through these interfaces, driver vendors have achieved a gr eater degr ee of independence and flexibility; putting them a mor e equal footing with other application developers. This is a major and much welcomed step forwar d to cr eating shrink-wrapped driver softwar e.

Preface and Introduction xlix

Multiple Binaries from a Single Source T ree

Probably one of the most important benefits of Solaris 2.x and SVR4 is that you can cr eate multiple binaries fr om a single sour ce tree. The overall ef fect of the one sour ce/multiple binary strategy is to simplify the development envir onment.

To support the many UNIX variants, softwar e developers curr ently maintain either a separate sour ce tree for each platform or alternatively they may have a complex str uctur e of #ifdef statements for conditional compilations. (Actually , ther e is a thir d alternative which is a combination of the two just mentioned: #ifdef statements followed by #include statements to bring in platform specific code.) Unfortunately , every time a sour ce change is made, it either needs to per colate thr oughout the entir e set of sour ces or r equir es a car eful adjustment to and possibly incr eases the complexity of the #ifdef structur e. This is unnecessarily bur densome on engineering, QA, manufacturing, customer support, and sales. W ith Solaris 2.x and SVR4, supported by the strict adher ence to international standar ds, it is possible to collapse everything down to a single, simple sour ce base with very few , if any, platform or OS-specific

#ifdef statements. Such #ifdef statements permit the incorporation of value-added

extensions, the use of which is supported by a compelling business case. This fr ees you fr om spending much of your valuable time and r esour ces dealing with the mundane aspects of product engineering, such as sour ce administration or porting and testing on new platforms or OS releases. Instead, you can spend mor e time developing new featur es and new pr oducts to enhance your competitive position, better meet your customers needs, and impr ove your revenue str eam. Furthermor e, if you adopt the migration strategy discussed later in mor e detail, you will have actually cr eated a sour ce base that can be used to addr ess existing opportunities on SunOS 4.1.x as well as the rapidly emer ging opportunities on SVR4 and Solaris 2.x.

The end r esult is a simplified development envir onment and gr eatly impr oved time to market.

Application Binary Interface (ABI)

With the intr oduction of Solaris 2.x and SVR4, we now gain the concept of an ABI, or Application Binary Interface. The ABI enables binary transportable or shrink-wrapped softwar e for a given pr ocessor ar chitectur e. This means a single binary can be used to addr ess the entir e range of SP ARC systems, while another binary is able to support all Intel-based systems (because it has an instr uction set dif ferent fr om SPARC).

Solaris 1.0

SunOS 4.1.x is licensed, as part of Solaris 1.0, to the other SP ARC har dwar e vendors. The SunOS pr ovided by most SP ARC vendors is substantially the same as that found on Sun systems so they can leverage of f the lar ge base of SP ARC applications. Dif ferences that might exist ar e generally attributed to the support of value-added featur es, such as Solbourne's MP or Mars Micr osystems' DOS support, which usually do not impact binary compatibility . This has in effect created an informal ABI, permitting applications to r un acr oss all SPARC systems. The one drawback, however , is the only way to guarantee binary transportability is to test it. This testing is time consuming, costly , and in certain cases may not be justifiable given the limited revenue opportunities (r elative to that pr ovided by the Sun platforms).

Solaris 2.x

Solaris 2.x, on the other hand, with its formally defined SVR4 SP ARC ABI, allows softwar e developers, system vendors, customers to r ealize the many benefits of shrink-wrapped softwar e. The ABI is defined by two documents:

1.The System V Application Binary Interface, or “Generic ABI”, is applicable to all SVR4 implementations. The Generic ABI defines the system interfaces for compiled (binary) programs that ar e guaranteed to exist on any ABI compliant system. For example, it defines interfaces to facilities that print to the console or allocate a block of memory . The ABI also requir es pr ograms to be dynamically linked to specific system libraries. In this way , the system softwar e—that is, what r esides below the standar d interfaces—is used to accommodate the ar chitectural uniqueness of the har dwar e platform. This lets the physical differences between a SP ARCstation 2 and an RDI laptop be isolated fr om the application developer and appear uniform in design. Those interfaces ar e verified to work, enabling application developers to feel confident that using these interfaces will not br eak compatibility . If an application statically links libraries, it is potentially bringing the incompatible baggage of one system to another . Finally, the ABI specifies a standar d for softwar e packaging and installation to simplify the distribution and installation of applications. The packaging scheme is flexible enough to allow multiple applications to be deliver ed on the same distribution media. This helps r educe manufacturing over head and inventory costs. The distribution media is also defined within the ABI. For SP ARC, the compliant media types ar e 3-1/2” floppy , 1/4” tape, and CDROM. If you use 1/2” tape you are automatically not ABI-compliant.

2.The pr ocessor supplement. Ther e is a specific ABI for each pr ocessor which defines items such as fundamental data type, such as the length of an integer , and the possible contents of object file header fields. For most applications, the pr ocessor specific issues ar e transpar ent as they ar e handled by the compiler , linker, and system include files. On the other hand, some vendors developing CASE tools or compilers need to be awar e of the dif ferences between the various pr ocessor ABIs. In such cases, you will need to use #ifdef statements as you move fr om a SPARC to an Intel system because the ar chitectur es are inher ently different. But, once again, fr om an application standpoint, the dif ference is not material.

PCs Versus SP ARC Workstations

If you examine why the PC market has been tr emendously successful, you can identify two main r easons. First, the standar dization of the har dwar e platforms has enabled many players to enter the market and generate extr emely high shipment volumes. Second, uniform har dwar e and softwar e envir onments enabled the cr eation of shrink-wrapped softwar e, which in turn attracted mor e applications to the platform. The ABI's ability to unite ar chitecturally dif ferent systems to make them appear uniform will have a similarly positive ef fect on the gr owth of the UNIX market.

As a result of the ABI, UNIX softwar e will eventually be deliver ed in the same manner as softwar e in the PC world. Y ou will be able to walk into your favorite computer stor e and pur chase a shrink-wrapped copy of “Application Z” that will r un on any SP ARC-based system. As in the PC envir onment, you do not need to be concerned with the specific SP ARC system just as you would not car e about the specific brand of PC. Y our primary concern is the processor ar chitectur e (SPARC or Intel 286, 386, etc.), the OS r elease (SVR4.X or DOS 5.0), and how much disk and memory you need to minimally r un the application.

This means you have essentially r emoved the barriers to addr essing new platforms. A key concern of softwar e developers has been that the physical dif ferences in systems r equir e them to re-QA their applications on each platform, train support personnel, and obtain machines for their answer centers. W ith the ABI, if system vendors ar e ABI-compliant and the application is ABI-compliant, the application is guaranteed to r un. The analogy in the PC world is if you visit Lotus or W ordPerfect, you will not find a lab with 100, 60, or even 50 varieties of PC. They test on a couple and then say it should work for these general types of systems. It works because the system ar chitectur es are uniform. Once again, the ABI allows dissimilar system architectur es to appear homogeneous to applications.

The ABI allows softwar e developers to r egain contr ol of their development envir onment. Because the ABI is backwar d compatible, applications r eleased today will r un in the same manner in the futur e. You will r elease your pr oducts only when you have a suf ficient suite of new featur es or critical mass of bug fixes, not because the system vendor has r eleased a new platform or OS that has br oken your application.

The system vendors ar e eager to support the ABI because it is in their best inter est. First and foremost, it pr ovides access to a wider array of application softwar e due to the common APIs and binary transportability of applications. As system vendors move into new segments of the computing industry your applications will be br ought along too, ther eby realizing the possibility of additional, pr eviously unr ealized r evenue opportunities. Furthermor e, ther e is a real concern among system vendors that non-conformant systems will be application starved, as a substantial financial justification is r equir ed to port to a pr oprietary system. Fr om now on, softwar e developers will view systems as SP ARC or Intel or whatever rather than unique systems fr om individual system vendors. Non-conformant systems will be qualified by the amount of business they will generate r elative to entir e segments of the industry . For example, the business generated by non-conformant SP ARC system would be compar ed to the cumulative r evenue str eam of all conformant SP ARC systems. The business case must be compelling for the thir d-party softwar e developers to go thr ough the additional ef fort. Finally , decommitting to the ABI means r eturning to the status quo; a fragmented UNIX market that requir es thir d-party softwar e developers to bear the bur den of supporting many similar but incompatible UNIX-based operating systems, which in turn slows the overall UNIX market growth.

Solaris 2.x on SP ARC and Intel

Solaris 2.x supports both the SP ARC and Intel platforms. These ar e two distinct platforms that do not shar e the same binaries. Thr ough a common sour ce base, an application can be compiled once for Solaris 2.x on a SP ARC platform and addr ess the entir e spectr um of systems from laptops to super computers using the same binary . Likewise, by r ecompiling for the Intel world, a single binary can addr ess the lar ge array of Intel systems. Softwar e developers can now, using very little incr emental ef fort, service an entir e market that may have pr eviously been unaccessible.

Solaris for x86

Many end-users ar e very inter ested in Solaris 2.x on Intel. First and for emost, Solaris 2.x enables end-users to integrate their PC mor e seamlessly into the heter ogeneous computing envir onment. Until this point, end-users have had to r ely on PC-NFS to link their PCs into the client-server computing model. PC-NFS was a stopgap measur e that subor dinated the PCs to other systems in the heter ogeneous envir onment. W ith the advent of Solaris 2.x for Intel, PCs are elevated to an equal footing with other UNIX systems. Another important featur e of Solaris 2.x is that the SP ARC and Intel versions ar e exactly the same, featur e-for-featur e and bug-for - bug. When you see a PC r unning Solaris 2.x, it looks exactly like a workstation’s version of Solaris. As the end-users’ computing needs evolve, they can move up to workstations without impacting pr oductivity because of their familiarity with the envir onment. This migration is simple and convenient.

Internationalized Solaris

The base envir onment of Solaris 2.x is fully internationalized and multi-byte character r eady. Solaris 2.x includes all of the formats, collation r outines, and messaging facilities to cr eate internationalized applications. This is dif ferent fr om the past, wher e OS engineering completed the cor e development and then handed it of f to another engineering gr oup. This engineering organization would then take thr ee to six months and r ender a wholly new OS capable of supporting the Asian language characters. The impact on softwar e developers was significant, as they would need to cr eate and QA distinct international versions of their pr oducts. W ith Solaris 2.x, you can use message catalogs instead of har d-coded strings, enabling one binary to support the entir e worldwide market. In this situation, moving fr om one language to another requir es the softwar e developer to mer ely translate the message catalog to the new language rather than r eleasing dif ferent binary for each language. This is a gr eat benefit for both softwar e developers and end-users. Now , if a multinational company wants to standar dize on a given application it will not need to wait thr ee or mor e months for the Japanese version to appear; it will be made available almost coincidently with the support of other languages.

Multiprocessing and Multithreaded Kernel

Solaris 2.x has a full symmetric multipr ocessing and multithr eaded kernel. The thr ee main benefits of this system softwar e architectur e are (1) enhanced application performance, (2) conformance to standar ds, and (3) access to a new systems.

The performance enhancements come in two stages:

1.The transpar ent performance impr ovements r ealized fr om the modifications to the kernel architectur e. This is a tr ue symmetric multipr ocessing ar chitectur e, not a master/slave implementation, so every pr ocessor is capable of r unning the kernel and performing I/O operations.

Whenever an application cr eates a child pr ocess by using fork that new child pr ocess, depending on CPU loads, can be spr ead to another pr ocessor. Similarly, when multiple instances of an application ar e initiated simultaneously , such as one instance of a ECAD application to do the design while another does the verification, they can r un concurr ently on dif ferent pr ocessors. Because the kernel is multithr eaded, many pr ocesses can be “in the kernel” at the same time; one could be servicing an interr upt while another is servicing a system call. Ther e is now a general impr ovement in parallelism which will benefit both unipr ocessor and multipr ocessor systems.

2.The second level of performance enhancement is obtained by incorporating the Solaris 2.x application accessible thr eads. Thr eads pr ovide applications with multiple concurr ent paths of execution within the same pr ocess space, as opposed to forking, which incurs a gr eat deal of added over head because it cr eates a whole new pr ocess. Incorporating these libraries routines may r equir e some r edesigning of the application.

The application accessible thr ead libraries will be a superset of the POSIX thr eads standar d which is not yet finalized. T o ensur e ther e is no r ework r equir ed on the part of the thir d-party softwar e developers due to diver ging SunSoft and POSIX thr eads standar ds and implementations, SunSoft will not r elease its thr eads libraries until the POSIX definition is completed.

This pr epar es you for the new generation of high performance, modular , multipr ocessor systems coming down the line. The SP ARCserver 600MP is just the start. Y ou will want to verify your applications ar e prepar ed to take full advantage of the ar chitectural featur es of these platforms.

Solaris Migration Path

Solaris is the base platform upon which all futur e development will be done. This includes Sun and Solaris, as well as all of the UNIX International and SP ARC International vendors.

We expect to see new technologies and extensions deliver ed only on Solaris 2.x. Y ou can expect facilities to support commer cial computing, high availability , and multimedia. For the richest and most r obust platform, Solaris 2.x is wher e you want to go. Moving to this envir onment enables you to r eap many benefits, such as shrink-wrapped softwar e, while at the same time enables you to make a solid investment in the futur e.

Migration Path Checklisting

Softwar e developers migrating to Solaris want a clean migration path; one that will allow them to move fr om wher e they ar e today to wher e they want to be. They want to ensur e that while they ar e looking to the futur e, they ar e not cutting of f their existing customer base. They want to leverage any development ef forts to support both the new and the old envir onments. They also want to maximize their r evenue opportunities and to r ecover their investment as quickly as possible. Finally , as a reality check, softwar e developers want to verify that Sun itself is following this same appr oach. Sun is.

The migration strategy we developed based upon input fr om developers is called checklisting, and it r eally works.

Checklisting refers to the pr eparatory work that should be completed prior to moving to the Solaris 2.x envir onment. The checklist pr ocess entails

• moving to SunOS 4.1.x • using the System V libraries and commands • running under OpenW indows V ersion 3 • dynamically linking to external libraries • incorporating ANSI C (if the application is written in the C language)

The following figur e summarizes the Solaris 2.x migration strategy outlined in this chapter .

Checklisting has the following benefits:

1.You can build an experience base with the new SunSoft technology and familiarizes you with UNIX System V constr ucts.

2.Because it is a highly-leveraged ef fort, you can focus your r esour ces by doing the “har d work” once and up-fr ont rather than having separate development ef forts for each Solaris envir onment. Also, because the checklist pr ocess renders a salable pr oduct, you can r ecover your development costs by selling into the still gr owing SunOS 4.1.x customer base.

3.You can pr oactively r espond to the changing characteristics of the installed base. Over time, as customer demand for Solaris 2.x and SVR4 incr eases and accor ding to your business plan or model, your applications can be moved ef fortlessly into the Solaris 2.x/SVR4 envir onment, whether written for the SP ARC or Intel platform.

Why You Should Move to SunOS 4.1.x

There are both business and technical r easons for moving to SunOS 4.1.x.

On the technical side, because Solaris 1.0 is fully SVID 2 and 90% SVID 3 compliant (the System V Interface Definition for SVR4), most, if not all of the migration work can be done now in anticipation of the Solaris 2.x transition. Solaris 1.0 is the best envir onment for

• System V Libraries • ANSI C • Dynamic Linking • OpenW indows 3.0

Shrinking Installed Base

Growing Installed Base

Solaris 2.0

SunOS 4.1.x

Migration Checklist

Recompile and Deliver

developing SVR4/Solaris 2.x-r eady softwar e. It hosts a wide array of development tools, such as compilers, sour ce and binary level debuggers, and pr ofilers, in addition to the applications requir ed to r ound out the end-user envir onment, such as databases, wor d pr ocessors, and CAD tools. However , because Solaris 1.0 is not fully SVID 3 compliant, some work must be deferr ed until the Solaris 2.x timeframe. Ar eas affected ar e device and network drivers because the DDI/DKI and TPI/DLPI ar e not included in 1.0. Also, work r elated to the object file format may not be completed in advance because Solaris 1.0 uses the a.out format while Solaris 2.x uses ELF (Executable and Linking Format).

On the business side, ther e is a very lar ge and gr owing installed base on SunOS 4.1.x. Sun is proactively pulling the customer base to this envir onment by of fering both har dwar e and softwar e products that only r un on SunOS 4.1.x, such as OpenW indows V ersion 3.0 and SPARCstation 2s. The cr eation of a common sour ce base, one that services both SunOS 4.1.x and Solaris 2.x, allows you to pr oactively move to the new envir onment without compr omising the support pr ovided to your existing customer base.

Why You Should Use the System V Libraries

In SunOS 4.1.x, BSD is the primary operating envir onment and System V is the secondary envir onment. In SVR4 and Solaris 2.x, the standar d is System V and the optional envir onment is BSD. Converting to the System V libraries is essential because these ar e the system interfaces specified in the ABI. Recompiling your BSD-based application as it is today is possible; however , keep in mind that to gain the tr ue benefits of the Solaris 2.x envir onment, such as shrink-wrapped softwar e, you must be ABI-compliant and the BSD interfaces fall outside the scope of the ABI.

To assist in the adoption of the System V interfaces, SunSoft has developed a special tool call Pipeline/svmt. The two objectives of Pipeline/svmt ar e to identify the scope of the r equir ed porting work and to facilitate the migration pr ocess. The Pipeline T ool is extr emely valuable because you can use it as an analysis tool to aid in migration r esour ce and schedule planning. The summary r eport generated by Pipeline/svmt helps eliminate the common misconception that moving to Solaris 2.x is very time-consuming and r esour ce-intensive. Pipeline/svmt is not a code converter , but instead a sour ce code scanner that highlights the potentially pr oblematic areas and of fers a solution to r esolve the pr oblem. Pipeline/svmt includes a series of switches to assist in achieving, for example, SVID2, SVID3, and ABI compliance. Pipeline/svmt can be used as either a “batch” mode tool or as an interactive facility that incorporates an OPEN LOOK interface.

Why Your Software Should Run Under OpenW indows V ersion 3

OpenW indows V ersion 3 is the window system for Solaris 2.x. Ther e is no mor e SunView. SunView applications will need to move to OpenW indows now . The pr ogrammatic interfaces for OpenW indows V ersion 3, whether on Solaris 1.0 or Solaris 2.x, ar e exactly the same. Ther e is no need to be concerned about using OLIT on Solaris 1.0 and then having to modify your GUI code once again when you move to OLIT under Solaris 2.x.

OpenW indows V ersion 3, in addition to of fering enhanced pr oductivity tools such as the audio tool and multimedia mail, incorporates some important new technologies. SunSoft has now formalized the cut-and-paste and drag-and-dr op pr otocols so applications may be better integrated into the OpenW indows desktop and operate better with other entities in the envir onment. Y ou will also find T oolTalk™, SunSoft's new object messaging and multicast facility, which extends the level of communication between applications. T oolTalk can be used to scope the communication ar ound one of two r esour ces: a session which r estricts communication to entities r unning on the same machine, or a file which allows applications to inter -operate acr oss the network. Ther e are processes in place for defining standar d messages for given market segments. Curr ently, ther e are CASE and EDA message alliances. The goal is to allow all applications within a given space to be able to inter -operate.

As a side note, T oolTalk is the first step in the path to the object-oriented envir onment defined by SunSoft's Pr oject DOE (Distributed Objects Everywher e). DOE encompasses the DOMF , distributed object management facility , the joint Sun/HP submission to the Object Management Gr oup (OMG). DOE will be a superset of the OMG specification. Needless to say , using ToolTalk today brings the object-oriented envir onment of the futur e into closer r each.

Dynamic Linking to External Libraries

Dynamic linking is the next step in the migration checklist. As discussed earlier , the ABI's architectur e allows a clean separation of the application fr om the underlying envir onment. The ABI guarantees specific libraries exist on all compliant machines and ensur es the integrity of the standar d interfaces. Because the uniqueness of the platform is accommodated below these interfaces, if you do not dynamically link, you potentially carry the incompatible baggage of one system to another . There are four libraries to which applications must dynamically link to be ABI compliant. These libraries ar e libc, libsys, which is also used by libc, libx, and

libnsl—the networking services. All other libraries can be either statically or dynamically

linked, depending on the form the library is pr ovided. Y ou ar e strongly ur ged to dynamically link wher ever possible as it cr eates smaller binaries which use less memory and ther efore swap less; this may impr ove system and network performance.

Why You Should Use ANSI C

ANSI C is an important part of the standar ds thr ust inher ent in the Solaris 2.x migration. ANSI C removes many of the ambiguities found in the curr ent C compiler specification and implementations, such as poor type checking, which have in the past hinder ed application portability .

Realizing that the conversion to ANSI C could be one of the most time consuming aspects of the migration, the ANSI C compiler includes a number switches to accommodate various degr ees of ANSI C compliance. Based on the switch you select, the compiler will accept anything fr om common C constr ucts only thr ough ANSI C semantics only . In this way , the compiler itself can actually be used as a lint tool to help you convert your code to conform to the ANSI standar d.

Once you have gone thr ough these five migration steps, you will have cr eated a common sour ce base which lets you compile once for the SunOS 4.1.x envir onment and once for Solaris 2.x. You will be in an excellent position to r espond to what we believe, based on our discussions with customers and thir d-party softwar e developers alike, a rapid migration to Solaris 2.x.

The Future of Solaris 2.x

Solaris 2.x and SVR4 will consolidate the existing installed base of UNIX systems, while at the same time open up a host of new business opportunities. Thr ough key technologies, such as the ABI, DDI/DKI, and TPI/DLPI, application developers and har dwar e vendors can leverage their development investments and obtain gr eater flexibility . By the same token, end-users can leverage their har dwar e and softwar e investments and can pur chase better overall solutions to their business pr oblems.