Introduction 1

Building Flexible Enterprise Systems Using Shared Services

The rapidly accelerating rate of change in today’s information-rich business envir onment makes flexibility a key attribute in a company’s pr oductivity and profitability . In the past, pr oduct and business cycles wer e impr oved thr ough a process of gradual, continuous r efinement. Now , business is characterized by a highly competitive climate that for ces management, end users, developers, and business practices to become better able to accommodate sudden and compr ehensive change. In this marketplace, enterprises must look for strategic advantages thr ough computing infrastr uctur es that ar e engineer ed for flexibility .

Dramatically impr oving the ability to r espond to these pr essur es, the NEO™ product family fr om SunSoft™ r epresents a new appr oach to building enterprise-wide softwar e systems. Because object-based pr ograms support reuse, engineers can now constr uct complex applications with far less ef fort than befor e. For enterprises involved in the development of networked objects, NEO supports the cr eation of applications that ar e substantially faster to constr uct and easier to evolve. This paper pr ovides an overview of NEO technology , including the operating envir onment, developer and management tools, and available connectivity and migration pr oducts.

1 Objects as an Enabling Technology

Despite attempts to r efine the pr ocess of softwar e development, it is still largely a hand craft — each new application contains far too much new , custom code. The answer to getting better r euse fr om softwar e is object-based programming. Objects ar e self-contained, clearly defined, softwar e modules that encapsulate business practices and their data. Communicating with each other thr ough car efully defined interfaces, objects allow complex solutions to be constr ucted much as today’s computers ar e manufactur ed from standar dized electr onic components. Multiple levels of r e-use and standar dization is made possible by this simplification, enabling engineers to produce modules, applications, and even entir e systems that ar e highly reusable and leveragable. Cr eating softwar e in this way pr omises to bring profound benefits to enterprises that r ely on softwar e development, including the ability to move mor e quickly , reduce the ef fort requir ed to complete projects, lower costs, and better meet r equir ements.

Networked Objects for Enterprise Computing

Today, networks of PCs, workstations, servers, and mainframe systems exchange information, allow access to important applications fr om distant locations, and ensur e better availability thr ough decentralization. Networking technology , like that available fr om Sun, has allowed businesses to r eflect their own or ganizational str uctur e in their MIS infrastr uctur e, eliminating bottlenecks and placing computing power in the hands of those who need it. There is no doubt that if object technology is to help enterprises, it will have to be built on a str ong networking foundation.

Networked object technology allows applications access to objects and their shar ed services anywher e in the enterprise, no matter wher e the application or object resides. Networked objects also permit individual objects to be updated without the risk of disr upting the application or business pr ocess it models—if a new component fails, its pr edecessor can be r e-instated quickly and transpar ently—facilitating the graceful, incr emental, evolution of complex systems. Coupled with powerful networks, object computing can cr eate a new class of enterprise application that is flexible, powerful, centrally administer ed, and inexpensive to cr eate.

1 Shared Services Enable Multi-Tier Client-Server Computing

The next wave of client-server computing, shar ed services pr ovide application components on the network, allowing a gr oup of individual computers to be transformed into an integrated unit. Using shar ed services, the same concepts that make the Internet so powerful can be applied to enterprise computing (figur e 1). The key softwar e components of an enterprise — the applications and data that r un a business — can be accessed fr om a variety of fr ont-end envir onments (Solaris, W indows, or a W eb browser). Services that make up applications can be shar ed by multiple users simultaneously , and because they are highly modular , can be enhanced and updated with minimal disr uption. Individuals ar e given the fr eedom to use and develop applications they need on the platforms that suit them best, and yet the corporate assets can be contr olled, managed, and r un in a r obust, Solaris-based envir onment.

Figure 1 Using SunSoft NEO shar ed services, key business functions can be implemented once and shar ed among multiple applications and client envir onments.

To be tr uly useful, object-based, shar ed services envir onments must pr ovide the following featur es. By building on their leadership in distributed, client server technology , SunSoft’s NEO pr oduct family meets every one of these requir ements:

Front-End

Java™ -compatible

MS Windows

OpenStep

Back-End

WEB Browser

Data

Data

Data

Shared Services

SunSoft NEO

• At the foundation, an industrial-str ength distributed computing backbone to

support networked objects

• An object-oriented fr ont-end envir onment to simplify the cr eation and use

of object-based applications

• Powerful management tools that allow total contr ol of the object network • Conformance with public and formal standar ds for inter operability to

ensur e that objects can interact with other envir onments, including access from the Internet, PCs r unning W indows, workstations, servers, and mainframes

• Easy mapping of legacy data into objects • Powerful development tools to simplify and speed the cr eation of r eliable

programs

Simply put, NEO is the next generation computing envir onment for enterprises that believe in information systems as a strategic business advantage.

NEO from SunSoft 2

The Benefits of NEO

Enhancing and extending curr ent SunSoft pr oducts, NEO of fers a complete operating envir onment for building a new class of flexible, networked, objectbased enterprise applications based on shar ed services. W ith NEO pr oducts, enterprises will be able to meet the ur gent demands that face all or ganizations needing to impr ove developer pr oductivity , gain strategic advantage, and lower costs:

• Faster Enterprise Software Development

NEO makes enterprise computing infrastr uctur e mor e flexible, enabling a faster “cycle time” in r esponding to market demands, emer ging opportunities, new management dir ectives, changing business practices, and customer r equir ements.

• Write Less Software

With application frameworks built dir ectly into the envir onment, NEO allows pr ograms to be quickly constr ucted, easily modified, and simply managed. This base of “cor e functionality” in NEO also permits a graceful evolution to successively mor e powerful applications without sacrificing backwar ds compatibility .

2 • The Corporate Web

Using Sun’s Java™ object-oriented pr ogramming language, W eb pages can employ the same r obust shar ed services used by internally developed applications. No longer limited to viewing specially formatted, static content, W orld W ide Web users can dir ectly and interactively access genuine business applications and data.

• Customized Applications that Meet User Requirements

Unlike “shrink wrapped” pr ograms that often r epresent a compr omise in functionality , NEO object technology permits the rapid pr ototyping and development of applications to exactly meet end-user r equir ements.

• Reduced Costs

With a business envir onment that shortens the useful lifetime of applications, how can the huge investments in them be r educed? Because it is designed to pr omote the continued r euse of objects, NEO allows modules, programs, and even entir e application ar chitectur es to be continually reused, pr eserving investments in pr ogramming. When modifications ar e requir ed, WorkShop NEO development tools allow them be completed mor e quickly and with less ef fort, further r educing costs.

• Optimized Computing Investments

NEO combines the flexibility of multi-tier client/server computing and the reliability and manageability of mainframe computing envir onments. Furthermor e, because NEO is an extension to, and not a r eplacement of, Solaris^™ , NEO applications enjoy the same inter operability and connectivity that has made Solaris famous. Legacy systems and applications on mainframes, minicomputers, personal computers r unning W indows, and other UNIX^® -based envir onments—all can coexist with NEO.

2 A Comprehensive Networked Object Environment

SunSoft’s NEO pr oduct of fering includes all of the components vital to creating, r unning, administering, and integrating shar ed services applications into enterprise computing envir onments:

• Operating Envir onment

Solaris NEO, the NEO operating envir onment, is an extension to the Solaris networked operating envir onment. Solaris pr ovides a solid foundation of capabilities to ensur e that object-based applications ar e powerful, scalable, easy to administer , and r eliable. Solaris NEO adds to this OMG CORBA compliance and conformance to the OpenStep specification.

• Development Tools for Creating Networked Objects

SunSoft has invested in r obust, market-tested tools to develop and deploy networked object applications that minimize pr ogramming, impr ove the ability of engineers to cr eate applications that exactly meet r equir ements, enhance cr eativity while upholding corporate standar ds, and support the creation of lar ge pr ograms by teams of developers. SunSoft’s development envir onment is based their pr oven WorkShop technology and NEXTSTEP™, the most advanced, object-oriented, GUI development envir onment in the industry .

• Bringing Commerce to the Internet

Because of its heter ogenous natur e and global accessibility , the World W ide Web is fast becoming a pr eferred application deployment platform, ideal for hosting custom applications for internal use, commer ce, or customer service. With NEO, companies can cr eate their cor e business functionality or services in distributed CORBA-compliant objects, and then shar e these services among a variety of fr ont-end envir onments, including OpenStep, Micr osoft Windows, or a W eb browser .

• Administration Tools

Administration is a significant cost for enterprise computing envir onments. To ensur e that the economies of NEO extend to systems management, SunSoft has cr eated powerful Solstice™ NEO tools to ensur e positive contr ol over every facet of administration: • System installation and management • Application installation and management • Workgr oup and shar ed service administration

2 • Connectivity with Legacy Systems, Data, and Desktops

Little commer cial softwar e is built in a vacuum, completely r emoved fr om legacy data, existing applications, or heter ogenous platforms. SunSoft has crafted the necessary pr ocedur es, tools, and guidelines to make coexistence with these envir onments straightforwar d and tr ouble-fr ee. Tools and techniques to support Solaris NEO connectivity to mainframe databases, Windows applications r unning on personal computers, and object envir onments ar e available fr om other vendors.

Standards Compliance

Consisting of a membership of over 600 softwar e vendors, developers, and end user or ganizations, the Object Management Gr oup (OMG™) continues to develop the standar ds that will ensur e a common ar chitectur e for heter ogeneous, distributed, object oriented applications. The OMG Common Object Request Br oker Ar chitectur e (CORBA) is designed to allow dif ferent object systems fr om multiple vendors to interact seamlessly with each other on the network. The CORBA specification^1 defines four important components:

• an Object Request Br oker (ORB) to manage objects in a networked

envir onment

• Inter operability for ORB-to-ORB communications • Common Object Services (CORBAservices) • Mappings for commonly used pr ogramming languages

In addition, SunSoft has embraced the OpenStep^2 standar d, an open, portable specification of Next Computer's highly popular NEXTSTEP application envir onment.

As one of the founders of the OMG, SunSoft continues its investment in standar ds for distributed object computing as demonstrated by investing in and submitting the IDL specification, which is now part of CORBA, and by donating a r eference implementation of ORB inter operability to ensur e networked object exchange among dif ferent implementations.

1. The specifications ar e available dir ectly from the OMG by sending email to omg-r equest@omg.or g

2. A copy of the OpenStep specification can be downloaded fr om SunSoft’s WWW server at http://www.sun.com:80/sunsoft/doe/external/topics/openstep.html

January, 1996 9

2

Figure 1 NEO has everything r equir ed to allow enterprises to begin investing in objects now .

NEO—A Complete Solution

Objects ar e the focus of a major ef fort at SunSoft, and NEO allows organizations to begin their investment in networked objects now . By extending the Solaris envir onment to accommodate networked objects, the Solaris NEO envir onment builds on a distributed computing backbone that provides transpar ent, heter ogeneous connectivity (figur e 2). NEO also includes an advanced, r obust development envir onment to enable rapid building and delivery of tools and applications with a consistent, intuitive, graphical user interface. The networking infrastr uctur e encompasses not only UNIX, but includes OLE-compliant MS-W indows applications, as well as transpar ent access to both r elational and object based databases. Support for Java technology enables integration of NEO applications and the Internet. Compr ehensive, network-based administration tools complete the pictur e of Sun’s networked object envir onment.

Windows Connectivity

Operating Environment

Development Tools

Database Connectivity

Administration Tools

The NEO Product Family

10 SunSoft’s NEO Pr oduct Family

2

11

The Solaris NEO Operating Environment 3

Building on the Solaris networked operating envir onment, Solaris NEO provides thr ee key components:

• A desktop envir onment based on OpenStep technology • A defined set of services for developing enterprise applications • An object network that pr ovides key networking functionality

Solaris NEO also exploits Sun’s multipr ocessing and multithr eading technologies for scalable performance and high availability . Futhermor e, Sun’s leadership in client server computing is a solid foundation for networked object technology , with Solaris’ network services pr oviding the backbone to seamlessly integrate systems with PCs and NetW are clients, as well as mainframes and lar ge servers.

NEO Desktop

Solaris NEO begins with a powerful, intuitive desktop envir onment based on OpenStep, which SunSoft is adopting as a foundation standar d. OpenStep technology is widely r egarded by the computing industry as the benchmark envir onment for constr ucting object-based graphical applications. T oday, OpenStep has been adopted as a standar d API by many leading vendors. This envir onment ensur es the availability of powerful tools and a usage metaphor to str eamline the tasks of users, developers, and system administrators.

NEO Desktop emphasizes a rich visual envir onment based on X1 1 with Display PostScript™ extensions, pr oviding an intuitive, easy to use, high quality , high bandwidth multimedia user envir onment. Active icons, advanced

12 SunSoft’s NEO Pr oduct Family

3 drag and dr op support, embedded multimedia capabilities, and integrated help facilities enhance the user experience and pr oductivity . Interface consistency aids users in adapting to employing new applications quickly , and productivity is impr oved because the same functionality is available for all desktop applications. As an example, the spell checker may be invoked by the editor , electronic mail, or any other desktop application.

Desktop applications included with NEO Desktop include:

• Window Manager

Provides tear -off menus, drag and dr op file manipulation, and easy file browsing. Under the window manager , applications maintain a consistent look, allowing users to get up to speed with new applications quickly .

• Workspace Manager

Provides tools to interact with the envir onment, including a handy application dock fr om which to launch fr equently used applications.

• Text Edit

A multifont WYSIWYG text editor .

• Multimedia Mail

A MIME-compatible multimedia mailer .

• Postscript Pr eview

Provides ability to view PostScript and TIFF files.

• Terminal

Provides UNIX-style terminal capability

• User Preferences

Allows users to select security , interface, and language configurations.

NEO Desktop extends SunSoft’s universal desktop, a medium that gives users an intuitive envir onment fr om which to r un all of their applications. Support is provided in NEO Desktop for object-oriented NEO applications, conventional Solaris applications, OpenStep-compliant applications, and Common Desktop Envir onment (CDE) compliant applications (figur e 3). Support for MS-

January, 1996 13

3 Windows applications is available thr ough W abi™, and Apple Macintosh applications can be r un under Solaris with the Macintosh Application Envir onment (MAE).

OpenStep-compliant applications r un within the desktop envir onment and may be executed dir ectly from the CDE tool palette. Users may choose to use a particular envir onment or interact between them with cut and paste functionality anywher e on the desktop.

Figure 2 Solaris NEO extends Solaris, giving users an envir onment fr om which to run all of their applications.

OpenStep

The OpenStep r untime system supports powerful r eusable application building blocks called frameworks. These frameworks ar e used by developers in conjunction with the NEOworks™ Graphical Application Builder , and support: rich data types; a common imaging model for scr een and har dcopy using Display PostScript; common fonts; print management; and a consistent help model.

The AppKit class library is SunSoft’s implementation of the OpenStep GUI and Application Frameworks. AppKit supports a complete set of user interface objects and contr ols, data sharing, and inter -application communication. The NEO FoundationKit class library supports OpenStep Foundation Framework featur es such as lower level data types.

Applications NEO Solaris

SPARC x86 PowerPC

Applications

14 SunSoft’s NEO Pr oduct Family

3 NEO Network

NEO Network raises the functionality of the operating envir onment to handle networking functions that applications once had to take r esponsibility for . With NEO Network, networked objects can execute r emotely or locally , without the knowledge of the pr ograms using them, allowing administrators to balance loads at r untime and to ensur e high availability for critical applications. Objects can inter operate with each other on the network because they conform to industry network and interface standar ds. Multiple applications can r e-use existing objects, ensuring common practices and interfaces. Upgrades can be made seamlessly without disturbing other softwar e or operations.

Connecting and managing objects over the network r equir es the services of an OMG CORBA-compliant Object Request Br oker, a suite of CORBAservicescompliant object services, support for static and dynamic linking, and transpar ent network application distribution.

Object Request Br oker The NEO Network Object Request Br oker (ORB) is a CORBA-compliant networked-based softwar e system pr oviding for the seamless location and execution of objects thr ough a standar d interface pr otocol, enabling objects and programs to transpar ently interact with each other acr oss the network. The NEO ORB is implemented as one or mor e multithr eaded UNIX pr ocesses, providing scalable performance and availability as needed.

ORB-to-ORB Inter operability Continuing to foster tr uly heter ogeneous object inter operability for the futur e, SunSoft and the OMG have pr ovided a highly portable sour ce code r eference implementation of the CORBA 2.0 Internet inter -ORB Protocol to help softwar e vendors test and deliver OMG-compliant pr oducts. The Internet Inter -ORB Protocol (Internet IOP) pr ovides a single standar dized way of connecting ORBs from dif ferent CORBA 2.0 compliant vendors and will enable them to seamlessly communicate with each other .

Object Services The OMG CORBAservices definition describes the basic operations r equir ed for building distributed systems with objects. NEO Network Object Services will support the naming, events, pr operties, lifecyle, and r elationship services in its initial r elease. Additional services ar e planned for futur e releases.

January, 1996 15

3 NEO Services

NEO Services pr ovides the basic shar ed services that raise the base-level functionality of the platform. The NEO Services r untime system pr ovides advanced support for networked applications and shar ed services. W ith many of the functions needed by enterprise computing envir onments alr eady available, NEO Services is an integrating for ce, providing a consistency that makes it easier to shar e objects among multiple applications:

• Workgroup Support and Shar ed Service Finder

NEO makes it easy to achieve the advantages of network computing by allowing users in workgr oups to shar e resour ces, services, applications, and data. Each workgr oup member can choose to use local or shar ed workgr oup resour ces for each application, and contr ol which of their local r esour ces may be shar ed by other users in the workgr oup.

• Concurrency Requests

NEO applications take advantage of multipr ocessing and multithr eaded technologies to gain high performance and availability . The concurr ency service supports cr eation and management of thr eads and deadlock avoidance.

• Server and Persistent Object Availability

If an application or networked object is not r unning when r equested, the availability service can start, or r e-start, an object automatically , and r estor e its context to the state it was in befor e it halted.

• Data Store Manager

In conjunction with Persistent Object A vailability , the Data Stor e Manager provides transpar ent persistence for the state of an object. Based on the OMG CORBA services Persistent Object Specification, it pr ovides support for fine-grained objects, type safety , and ef ficient caching of attribute values.

• Server Management

Users and administrators can interactively explor e the state of systems and softwar e components thr oughout the network with the application administrations service. A rich set of tunable contr ols enables users and system administrators to balance computer loads, collect logging and tracing information, and track err ors.

16 SunSoft’s NEO Pr oduct Family

3 • Application Installation

Softwar e upgrades may be performed with little or no impact to users because the installation service contr ols the location of the application’s shar ed softwar e components, each of which may be suspended and upgraded individually . Installation r egisters an application with the network wide workgr oup and allows any client in the workgr oup to use the application.

• Implementation Support

This service pr ovides functions that simplify the development of object implementations. Includes support for servant cr eation and management, smart object r eferences, exception handling, object tracing, and message logging.

17

Solstice NEO 4

The need for powerful administration and management tools was a powerful lesson fr om the first networked envir onments. W ith systems distributed acr oss the enterprise, making system managers mor e efficient dictated that the network should be used to manage itself. Similarly , NEO depends heavily on its own ability to know the location and status of objects and applications to help simplify the task of its administration. Furthermor e, NEO developer tools provide the infrastr uctur e to ensur e that new objects will have the hooks needed to support their own management.

Adding the administration and management of object-based network applications and shar ed services to the Solstice pr oduct family , Solstice NEO gives managers the power to contr ol resour ces from any point on the network and thr oughout the lifecycle of development, deployment, enhancement, and object retirement. Multiple systems can of fer alternative or backup implementations in a workgr oup network to help balance loads and ensur e availability . Workgr oup administration functions ar e supported by both a GUI interface tool that visually portrays the state of the applications and computers in the workgr oup, and by a command line version that is suitable for scripted automation.

NEO System Administration

Commands to the neoadmin object administration tool perform basic system management tasks such as starting and stopping ORBs, contr olling and displaying the status of object servers and pr ocesses, dir ecting tracing and

18 SunSoft’s NEO Pr oduct Family

4 logging facilities, and managing workgr oups. This command line interface program is useful in makefiles and other automated administration applications.

Application Management

The ServerViewer allows administrators to manage object servers thr ough an intuitive graphical user interface and includes the ability to startup, shutdown, troubleshoot, and monitor server usage. It is used to make queries to locate servers and object implementations, and to determine if a server is active and if it is accepting new r equests. Runtime monitoring and management of networked objects includes support for installation, observing and modifying state, and br owsing contents of naming and dir ectory services (figur e 4).

Figure 3 ServerViewer performs basic system management tasks such as contr olling and displaying the status of object servers and pr ocesses, contr olling tracing and logging facilities, and managing workgr oups.

January, 1996 19

4 Object-based envir onments have natural advantages for system administration such as “transpar ent hotswap” capability , allowing rapid r esponse to bottlenecks and network events, permitting better load balancing and smooth upgrades.

20 SunSoft’s NEO Pr oduct Family

4

21

The WorkShop NEO Development Environment 5

Softwar e development is a principal beneficiary of object-oriented methods. Good pr ogramming practices ar e encouraged because object development requir es well defined, str ongly typed interfaces between functions. NEO provides further advantages in that it facilitates application distribution with built in administration hooks and networking capabilities. Multithr eaded programming tools also helps to optimize pr ogram performance, because tasks can be constr ucted as individual thr eads within an application, each of which can execute independently on their own pr ocessor. Extending the philosophy of networked objects to the development envir onment, NEO developer tools are mor e than just tools—they ar e loosely-coupled application components that work together as a unified whole.

WorkShop NEO

Based on SunSoft’s popular W orkShop pr oduct, the W orkShop NEO development envir onment, which includes NEOworks, pr ovides a compr ehensive, integrated set of tools and compilers to facilitate the development of distributed, object-based applications. Using W orkShop NEO, it is easy to build applications that have a consistent, intuitive graphical user interface, exhibit uniform use of common r esour ces, are independent of execution envir onment, and exhibit gr eater r eliability .

Tools ar e also available to coor dinate the activities of softwar e development teams in lar ge pr ojects. These give individual pr ogrammers the fr eedom to express their cr eativity and make decisions while still maintaining a well defined, coher ent workgr oup appr oach to developing softwar e solutions.

22 SunSoft’s NEO Pr oduct Family

5 Tools to Build Graphical Applications

Transpar ently extending objects and tools acr oss the network, the OpenStepbased NEOworks Graphical Application Builder tools ar e key for designing and developing networked objects and shar ed services applications.

Interface Builder

The Interface Builder is a desktop tool that helps design, build, pr ototype, and test the pr esentation layer of the application, allowing developers to concentrate on pr ogram functionality rather than the time consuming details of interface implementation. It encourages new objects to be developed and shar ed, pr opagating consistent interface methods. Interface Builder also manages the interactions between objects such as messages that may be sent and r eceived between objects. The rapid pr ototyping ability and ease with which changes can be made make the interface development cycle simple, fast, and ef fective.

Project Builder

Project Builder is a desktop tool that logically gr oups, connects, and manages the files and components of an OpenStep application. Acting as a coor dinator for the development pr ocess, it is the focal point for each pr oject from conception to installation, pr oviding access to tools that edit, build, and debug the application.

Icon Builder

Custom icons ar e easily built with the Icon Builder which can also pr ovide links to advanced drawing tools if complex drawing capabilities ar e requir ed.

Header Viewer

A class br owser for navigating class hierar chies. the Header V iewer displays classes, methods, pr otocols and other language constr ucts. Useful when working with the AppKit and FoundationKit, because Header V iewer can accommodate Objective C library headers.

January, 1996 23

5 Tools to Build Networked Objects

One important goal of W orkShop NEO is to gr eatly incr ease developer productivity . Besides of fering the natural paradigm shift that makes object computing so ef ficient, NEOworks networked object developer tools pr ovide a state of the art development envir onment designed to optimize the pr ocess of developing objects and applications.

Networked Object Constructor

Facilitating the development of distributed object systems is the primary goal of the Networked Object Constr uctor. It provides mechanisms for much of the details of the implementation such as specifying how an object is to be cr eated, wher e it is to be installed, and what its activation and deactivation behavior is. The Networked Object Constr uctor allows the developer to pr ovide a few simple specifications and the builder pr oduces an object.

Objects built with the Networked Object Constr uctor support ar e automatically activated and deactivated on an as-needed basis. It also r egisters an object implementation with the Object Request Br oker. A built-in persistence mechanism saves the user or developer fr om being concerned with supplying their own storage scheme. Concurr ency contr ol, including mutex locking, is an essential part of the Networked Object Constr uctor. Debugging is assisted by an automatic logging and tracing facility .

OMG-Compliant IDL Compiler

For dif ferent object systems to successfully interact with each other , language independence is essential. The Interface Definition Language (IDL) enables the separation of interface and implementation, allowing object implementation details to change without compr omising the plug-and-play qualities of the object. The key to language independent softwar e development, the OMG IDL is a neutral interface definition of an object’s operations, allowing the behavior of the object to be defined in IDL but accommodating the automated transformation of the interface to the C, C++, Objective C, or Smalltalk languages. The NEOworks IDL Compiler supports C++ syntax for constant, type, and operation declarations.

24 SunSoft’s NEO Pr oduct Family

5 Networked Object Debugger

Based upon the standar d SPARCworks MT debugger which manages multiple processes, servers, and thr ead contexts, the NEOworks Networked Object Debugger also supports distributed pr ogram stepping that cr osses pr ocess and machine boundaries.

Other Tools

Other important W orkShop NEO tools for cr eating object-based applications include:

• SPARCompiler ™ C++ and Objective C Compiler

• Version 3.0 • ANSI C++ • Native C++ compiler • C++ Class Libraries • Tools.h++ Class Library

• SPARCompiler C

• Version 3.0 • ANSI CX3.159-1989, K&R C-compliant compiler

• SPARCworks ™ Developer Pr oductivity T ools

• Performance Analyzer • SourceBrowser • FileMerge • MakeTool • SPARCworks Manager

• SPARCworks iMPact Multithr eading tools

• MT Debugger • LockLint • Thread Analyzer

• SPARCworks T eamWare

• CodeManager • VersionTool • FreezePoint • ParallelMake

January, 1996 25

5 Development Frameworks

Runtime r e-usable application components ar e the building blocks for custom applications, enabling rapid pr ototyping as well as clone-and-modify application development. The NEO Services and OpenStep development frameworks pr ovide the basic softwar e for writing the user interface part of applications, as well as the fundamental elements to use and manage system resour ces such as displaying, printing, text editing, color selection, file manipulation, and br owsing. These foundation objects give the developer a head start towar ds exploiting the technology , and allows rapid development of re-usable business object libraries.

Frameworks pr ovided include:

• NEO Services Development Framework

• Workgroup Support. Provides management services to workgr oups and shar ed services.

• Shared Services. Provides transpar ent access to objects thr ough a name reference.

• Server and Persistent Object Availability. Supports automatic activation and idling of objects and servers to conserve system and network r esour ces.

• Data Store Manager. Supplies tools to pr ovide transpar ent persistence for the state of an object.

• Concurrent Requests. Automatically cr eates a new thr ead for each object request.

• Implementation Support. Provides functions that simplify the development of object implementations.

• Server Management. Provides query and contr ol of Solaris NEO administration functions.

• Application Installation. Performs installation of client and server objects.

• OpenStep GUI Framework. Provides common user interface components for

simplified development of graphical applications.

• OpenStep Application Framework. Tools to cr eate a consistent interface for

viewing, spelling, data exchange, font management, hypertext, and printing.

• OpenStep Foundation Framework. Includes services to contr ol and manage

object operation, str uctur ed data, thr eads, and execution envir onment.

• OpenStep Enabling Framework. Includes a callback facility and AppKit

synchr onizer for use in multithr eaded envir onments.

26 SunSoft’s NEO Pr oduct Family

5

27

Enterprise Integration with NEO 6

Many business envir onments now include personal computers connected to a LAN, and no systems ar chitectur e can be consider ed complete without a means of integrating them with the corporate network. SunSoft has not neglected this consideration with NEO, and has made arrangements with IONA Technologies to support object inter operability with PCs r unning Windows.

Windows Connectivity

The Orbix™ pr oduct fr om IONA T echnologies pr ovides a full CORBA development envir onment for W indows platforms, pr oviding integration with the Component Object Model (COM) of Micr osoft OLE. Orbix cr eates a bridge between COM objects and NEO objects, allowing them to communicate with each other . This inter operability between a Micr osoft OLE-compliant application and a Solaris NEO application was first demonstrated at Object World in July , 1994.

A typical scenario might involve a W indows pr ogrammer using V isual Basic or C++ on a PC, developing a fr ont end application that r equir es access to a business object r unning on Solaris. W ith Orbix, OLE-compliant applications can successfully locate objects r unning in Solaris NEO envir onment, exchange data with them, and r eturn r esults back to the OLE application.

28 SunSoft’s NEO Pr oduct Family

6 OMG CORBA 2 Specification

PC inter operability is further addr essed in the CORBA 2.0 Inter operability specification fr om the OMG. The ORB Inter operability Ar chitectur e provides a framework for connecting arbitrary ORBs, and describes bridging methods that may be used between ORBs, allowing for a number of inter -ORB Protocols (IOPs). The Internet Inter -ORB Protocol (Internet IOP) is based on TCP/IP , is simple to implement with low r untime costs, and is the sample r eference implementation of fered at no cost fr om SunSoft and the OMG.

Database Connectivity

A wide range of data storage and access options ar e available and shar e a common interface. SunSoft is pr omoting standar ds and r elationships with database vendors to ensur e that ther e are many alternatives available.

The default backing stor e is the Data Stor e Manager which automatically provides basic object storage for simple object data. Relational Database Management Systems (RDBMS), with or without Relational Object Encapsulation (ROE), and Object Database Management Systems (ODBMS) ar e also options.

Legacy Databases

Object implementations may not be able to use the Data Stor e Manager because of the complexity of the data, for performance considerations, or because of the migration issues involved. These applications may have extensive r elational databases fr om vendors such as Oracle, Sybase, Informix, and CA/Ingr es.

Persistence™ Softwar e provides inter operability for NEO applications by allowing developers to cr eate object oriented, enterprise applications that can automatically access data stor ed in r elational databases. Using Relational Object Encapsulation technology , Persistence can encapsulate legacy databases in IDL wrappers, ef fectively making them full-fledged networked objects.

Inter operability between objects and r elational databases is a critical link for applications that deal with legacy data. The Persistence solution includes mechanisms which automatically map objects to r elational tables; a client object manager that ensur es data integrity enfor cing object constraints and

January, 1996 29

6 contr olling r elational transactions; and a multiple database interface that provides high performance by allowing simultaneous access to mor e than one database.

OODBMS

An Object-Oriented Database Management Systems (OODBMS) pr ovides the traditional services of a DBMS and raises the level of abstraction fr om records to objects, facilitating r e-use. Many ODBMSs add support for version and configuration management as well as for concurr ency. Sun initiated the Object Database Management Gr oup (ODMG) by inviting object database vendors to participate in forming standar ds for inter operability in 1991. ODMG-93 specifies an interface to object databases that will allow the support of heter ogeneous object databases thr ough ORBs fr om many vendors.

The World Wide Web

Integrating the Java language with the NEO object network allows W eb-based Internet fr ont-ends, such as HotJava, to dir ectly access NEO shar ed services. This technology , nicknamed “JOE”, is implemented by adding Java bindings to NEO’s OMG IDL compiler . By writing shar ed enterprise applications services once, and then having access to them fr om any client r unning a Java-compliant browser , NEO application service can be accessed dir ectly, without having to first pr eprocess them for use on the W eb.

For U.S. Sales Of fice locations, call: 800 821-4643 In California: 800 821-4642

New Zealand: (04) 499 2344 Nordic Countries: +46 (0) 8 623 90 00 PRC: 861-831-5568 Singapor e: 224 3388 Spain: (91) 5551648 Switzerland: (01) 825 71 1 1

Taiwan: 2-514-0567 UK: 0276 20444 Elsewher e in the world, call Corporate Headquarters: 415 960-1300 Inter continental Sales: 415 688-9000

Hong Kong: 852 802 4188 Italy: 039 60551 Japan: (03) 3221-7021 Korea: 822-563-8700 Latin America: 415 688-9464 The Netherlands: 033 501234

Australia: (02) 413 2666 Belgium: +32 2 759 38 1 1 Canada: 905 477-6745 Finland:+358-0-5022700 France: (1) 30 67 50 00 Germany: (0) 89-46 00 8-0

Printed in USA 95390-002