VisualAge Distributed Technology: Technical Overview

Introduction

This paper describes the technology behind IBM′s* VisualAge Distributed feature, a set of Smalltalk classes and tools that are designed to support the development of distributed applications using the IBM Smalltalk environment. This technology is part of IBM′s overall strategy for distributed object-oriented development, which also includes the Distributed System Object Model (DSOM). This paper describes a technology, as opposed to products currently available.^1

The paper first gives an overview of the advantages of VisualAge Distributed, followed by a description of the VisualAge Distributed architecture, and finally an overview of the proposed development process one would follow when using VisualAge Distributed.

The VisualAge Distributed feature provides:

• An easy-to-learn, high-level development paradigm with true local/remote transparency.

• An industrial-strength development environment with support for large-scale team development, with the distribution design and code changes kept synchronized in a central repository.

• Distributed garbage collection for efficient storage management.

• Compatibility with any products and tools built on IBM Smalltalk.

• Integration with the VisualAge* visual programming environment.

• Compatibility with the industry-standard Common Object Request Broker Architecture (CORBA), through IBM′s Distributed System Object Model (DSOM). CORBA is a standard developed by the Object Management Group (OMG).

With VisualAge Distributed, any Smalltalk programmer can create distributed applications after learning only a few additional concepts.

Why VisualAge Distributed?

Today′s software developers are facing increasingly complex and rapidly changing business requirements, as well as trends toward new technology such as graphical user interfaces (GUIs) and multimedia. Application developers must be able to develop and update their business applications quickly.

At the same time, developers must contend with the trend toward reducing costs by “right-sizing”—moving their information systems from centralized mainframe computers to networks of interconnected computers.

“Right-sizing” requires that processing be distributed. Developers must design their applications to run on networks of interconnected machines that share the processing load. Applications must make the best use of existing resources to meet the needs of the business, and to achieve performance, scalability, security, usability, and maintainability objectives.

1 This paper represents IBM′s current technology direction and is subject to change or withdrawal.

Today′s businesses are also finding the traditional client/server approach to be inefficient. Typically, most application logic in a client/server environment is located on the client machines, with the servers acting as centralized databases. This approach can lead to excessive network traffic and difficulty in maintenance. One solution to these problems is to put some of the application logic back on the server where it can access the data locally. This requires an approach much more flexible than the traditional client/server environment.

The VisualAge Distributed Solution

The Smalltalk language is an easy-to-learn and powerful development environment that can help corporate application developers move into the realm of object-oriented programming. Smalltalk is well suited to short development cycles, and lends itself to development of GUI interfaces as well as application business logic.

VisualAge Distributed provides all the support you need to adopt Smalltalk for development of industrial-strength distributed applications, including application logic located on a server.

VisualAge Distributed extends the basic Smalltalk model to support distribution of objects on different computers on a network. These objects can send standard Smalltalk messages to one another, regardless of their physical location. They can also freely send other Smalltalk objects as arguments, and receive objects as results. The different parts of an application can be located on any computer in the network that is running VisualAge Distributed.

VisualAge Distributed offers many benefits that ease the transition to object-oriented, distributed application development.

Smalltalk development model. Using the Distributed feature, IBM Smalltalk and VisualAge programmers can quickly develop applications that span networks, without having to learn the details of network communications, distributed application programming, or specialized interfaces. VisualAge Distributed extends the familiar Smalltalk tools—browsers, inspectors, debuggers, and workspaces—to the distributed environment. If you can use Smalltalk, you can use VisualAge Distributed.

High-level development paradigm. VisualAge Distributed enables developers to focus on solving the business needs of the enterprise, rather than upon the mechanics of distributed programming. VisualAge Distributed is based entirely on the Smalltalk model, providing a very high level of programming abstraction and removing much of the complexity of distribution from the task of program design.

Flexible distribution approach. The VisualAge Distributed model supports much more than a simple client/server approach. Applications can be “split” in many different ways, supporting both client/server and true peer-to-peer designs. The distribution of an application can be dynamically changed throughout the development cycle.

IBM Smalltalk foundation. The Distributed feature is based upon IBM Smalltalk, an industrial-strength object-oriented development environment. The industry-standard Smalltalk language provides a smooth transition to object-oriented development, and IBM Smalltalk provides an open and extensible programming environment that supports large-scale team development with version control.

IBM Smalltalk is the foundation for IBM′s VisualAge, an object-oriented visual programming environment. IBM Smalltalk applications are portable to any platform upon which IBM Smalltalk runs.

With VisualAge and VisualAge Distributed, Smalltalk programmers can quickly begin to build portable distributed applications.

Security. VisualAge Distributed is enabled to use the industry-standard Generic Security Service API (GSS-API) and currently supports the IBM product Network Security Program (NetSP), version 1.2. Used with NetSP, VisualAge Distributed provides transparent support for client authentication, message verification, and message encryption.

True server programming. VisualAge Distributed enables you to use Smalltalk everywhere in your client/server environment. It provides full support for true server programming:

• It is scalable to acommodate the demands of your business.

• Its security support provides for authentication of clients and servers.

• It supports concurrent execution of multiple client requests within a single server Smalltalk image.

VisualAge Distributed Architecture

VisualAge and the Distributed feature provide a two-level solution for distributed programming:

• Support for IBM′s CORBA-compliant SOM and DSOM.

• The Distributed Object Space, which takes advantage of “Smalltalk everywhere” applications to provide true local/remote transparency.

SOM/DSOM Support

The CORBA industry standard provides an object-oriented, language-neutral technology for distributed programming.

VisualAge Distributed coexists with IBM′s CORBA-compliant SOM and DSOM, providing a mechanism for distributed programming in heterogenous environments where some parts of an application are written in languages other than Smalltalk. SOM is an object-oriented programming technology for building, packaging, and manipulating binary class libraries. With DSOM, you can build a distributed application using any languages for which SOM bindings exist. Currently, this includes C, C++, and IBM Smalltalk.

VisualAge Distributed provides an interface through which Smalltalk applications can use objects implemented using SOM/DSOM. These objects can be developed in any language that has SOM bindings. With this interface, Smalltalk applications can create instances of SOM/DSOM objects and send messages to them.

The VisualAge Distributed DSOM support is implemented through the use of Smalltalk wrapper classes that represent DSOM classes. You can interact with these wrapper classes as though you are directly using the DSOM classes they represent.

For more information about using SOM/DSOM with IBM Smalltalk and VisualAge, refer to Appendix, “SOM and VisualAge SOMsupport” on page 11.

Distributed Object Space

When all parts of a distributed application are written in Smalltalk, VisualAge Distributed takes advantage of this situation with a technology called the Distributed Object Space. In effect, the Distributed Object Space extends the Smalltalk model across a network.

The Distributed Object Space is made up of multiple individual object spaces. An object space is a single instance of a running Smalltalk image, and it can exist on any computer attached to a network and running VisualAge Distributed. With this technology, objects can:

• Send standard Smalltalk messages to one another regardless of physical location.

• Send and receive other Smalltalk objects as arguments and results—even across the network— without having to “flatten” them into serialized data.

• Reside in different physical locations from one application version to the next, without requiring any change to the Smalltalk code.

The Distributed Object Space enables developers to use the full power of the Smalltalk language, including high-performance messaging and efficient storage management through automatic garbage collection.

Because the Distributed Object Space is based on Smalltalk, you can send Smalltalk objects as arguments to remote objects just as you would pass them locally, without any conversion necessary. The Smalltalk code

Figure 1. VisualAge Distributed distribution technologies. The Distributed Object S p a c e provides local/remote transparency when all parts of the application are written in Smalltalk. The computers in the network can be running any operating-system platform supported by VisualAge Distributed. VisualAge Distributed also supports IBM′s CORBA-compliant DSOM, for distributed programming in heterogenous environments.

used to send messages to remote objects is the same standard syntax used to communicate with local objects. Therefore, at development time, the programmer need not be concerned with the physical location of the objects in the application. In fact, the physical location of the application modules can be dynamically changed throughout the development process, without any change to the Smalltalk code.

Distributed Object Space runtime: The Distributed Object Space runtime environment provides all of the support necessary to implement distributed execution of Smalltalk applications with true local/remote transparency. The runtime environment provides an additional layer on top of IBM Smalltalk (see Figure 2 on page 6). It provides the following distribution services:

• Messaging. VisualAge Distributed provides all of the communications logic necessary to send Smalltalk messages between object spaces. Once configured with the necessary location information, VisualAge Distributed handles the low-level task of passing Smalltalk objects across a network connection.

• Distributed garbage collection.

VisualAge Distributed extends Smalltalk garbage collection so that it is distribution-aware. Unused memory is freed when it is no longer being used by other local or remote objects.

• Activation support. VisualAge Distributed provides the necessary support to start any remote Smalltalk images that are required by the application. If an object in one object space sends a message to an object space whose image is not currently running, the VisualAge Distributed activator automatically starts it.^• Name server support. A name server is a directory of objects in a network. A name server contains object references, which provide information on the physical location of objects used by an application. By changing the object references, the developers can update the location information for the objects without having to change the Smalltalk code.

If the name server cannot resolve a particular object name, it has the ability to relay the request to a second-level name server, and so forth. The VisualAge Distributed name server is designed to comply with the industry-standard OMG Naming Services Specification. The name server is also designed to be adaptable to other naming services, such as the Open Systems Foundation (OSF**) Distributed Computing Environment (DCE) directory service.

Distribution Toolkit: The Distribution Toolkit is currently planned as a set of tools to help developers and administrators design, develop, debug, optimize, and configure distributed applications from a single physical location. The Distribution Toolkit will itself be set of applications that run on top of the Distributed Object Space runtime support (see Figure 2 on page 6). The toolkit will include the following tools:

• Remote Transcript and workspace windows. A remote Transcript window is a local window that mirrors the System Transcript window of a remote object space, enabling developers to interact with a remote Smalltalk image as if it were local. Likewise, a remote workspace is a standard Smalltalk workspace from which objects in a remote object space are addressable.

VisualAge Distributed Technology: Technical Overview 5

• Remote inspectors and browsers.

VisualAge Distributed extends the IBM Smalltalk inspectors and browsers to enable browsing and editing of remote objects and classes. Using these tools, you can browse other object spaces on the network; add, delete, and edit the classes that reside in those object spaces, provided you have authority to do so; and inspect and modify the contents of remote objects.

• Distributed debugger. VisualAge

Distributed provides an enhanced Smalltalk debugger that shows distributed program execution as a single call stack. The debugger enables you to trace program execution that spans a network just as you would with an entirely local application. You can also make changes to remote code from within the debugger.

• Name server UI. VisualAge Distributed

provides a graphical user interface you can use to browse and update the contents of the name server. This enables you to add, delete, and change object references and other named objects.

• Distribution configuration editor. This editor enables the developer to partition and distribute the modules of the application to the various object spaces on the network. Each module is a group of Smalltalk classes.2 Using the distribution configuration editor, you specify which object spaces (images) each module should be loaded into. After you have specified the location for each module, you can also use this editor to automatically load the appropriate modules into the remote images.

With the distribution configuration editor, you edit the distribution matrix, which designates the relationships between application modules and object spaces. (See Figure 3 on page 7 for an example of a distribution matrix.) For each application module on each object space, you specify one of the following options:

− Do not load the module into this object space

Figure 2. Distributed Object S p a c e architecture. VisualAge Distributed provides the Distributed Object S p a c e runtime support, which runs on IBM Smalltalk. In addition, the Distribution Toolkit will provide a set of development tools to help you distribute your application. The Distribution Toolkit is present only at development time.

2 Each group of classes is actually called an application in IBM Smalltalk terms, although it may in fact be only a part of your complete distributed application. This is based upon the terminology of the IBM Smalltalk Professional environment.

6 VisualAge Distributed Technical Overview