IntroductiontotheToolTalkService

Executive Summary

As computer users incr easingly demand that independently developed applications work together , “inter operability” and “integration” ar e becoming important themes for softwar e developers. These terms convey the idea of inter -application cooperation; of applications achieving mor e by working together than by working separately . The ToolTalk^™ service, fr om SunSoft^™ , a network-spanning inter -application message system, has been designed to promote cooperation among independently developed applications.

Use the T oolTalk service when you want universal plug-and-play capability . The term universal plug-and-play means that any tool can be r eplaced by any other tool that follows the same pr otocol. That is, any tool that follows a given ToolTalk pr otocol can be placed (plugged) into your computing envir onment and can perform (play) those functions indicated by the pr otocol. Tools can be mixed and matched, without modification and without having any specific built-in knowledge of one another . Universal plug-and-play is built on the concept of describing applications by the functions the addr essee needs to perform, rather than calling a specific type of application.

The ToolTalk service is completely distributed and network awar e. Location issues ar e entir ely transpar ent to a user . While it pr ovides easy global access, ToolTalk hides all networking details. The T oolTalk service can function as a partner to Open W indows or can operate independently of any windowing system. In addition to this, T oolTalk messages can be r etrofitted to any existing application.

The ToolTalk service is a standar d featur e of the Solaris 1.0 and 2.0 operating systems softwar e platforms. All Solaris users have T oolTalk installed and available on their systems.

ToolTalk messaging is an API of the DOE Application Framework. If you adopt ToolTalk message compliant applications today , you can be assur ed of having made an excellent investment. Y ou will be able to continue to use T oolTalk messaging in your existing applications with the DOE Application Framework as you enhance your applications to take advantage of DOE distributed object facilities.

Plug-and-Play

Any Application

Any Information Anywher e

Universal

Universal Plug-and-Play: The Application Integration Requir ement

Today, computer users have access to a wide variety of applications that ar e either pur chased fr om softwar e suppliers or developed in-house. Not only do users want to use applications they ar e already familiar with, they want their tools of choice to be integrated with other applications automatically . Typically, a company limits the choices available to its workers by standar dizing on one or mor e applications of a particular type. Unfortunately , this r esults in little integration among applications. This is not the ideal solution. W ithout the best, highly integrated tools, an or ganization does not have an edge in the global market.

Users want any and all applications to integrate automatically and consistently . They need automated access to all data types including numerical, text, graphical, audio, video, and contr ol information. And, they should not be requir ed to know wher e the information is stor ed. This is the universal plugand-play requir ement of applications, a theme depicted in Figur e 1.

Figure 1 Universal Plug-and-Play: The Application Integration Requir ement

Plug-and-Play

Any Application

Any Information Anywher e

Universal

ToolTalk meets the universal plug-and-play integration r equir ement. It:

• Supports message passing between any applications • Accesses any information types • Integrates workgr oups and pr ovides global access while hiding the

networking details

• Makes messaging entir ely transpar ent to users • Provides high performance and thr oughput

Applications that use the T oolTalk service cooperate by sending and r eceiving messages. The messages passed by cooperating applications form a small, welldefined message pr otocol that maximizes both application integration and autonomy . Many applications behave as though they ar e just a single application.

ToolTalk supports pr ocedural and object-oriented messaging. It leverages the functionality of other applications and fits easily into the mix of pr ocedural applications that dominate curr ent usage.

If message pr otocols ar e observed, cooperating applications can be modified — even r ewritten — without af fecting one another .

Some advantages of the inter- application communication pr ovided by the ToolTalk service ar e:

• Applications can do the tasks they do best and ask other applications to

perform tasks for which they have little or no functionality .

• Inter -application communication is a small investment with the T oolTalk

service. Existing applications ar e easily modified to send, r eceive, and use shar ed information.

• No knowledge about the application r eceiving the information is needed —

including its location on the network. The T oolTalk service determines who receives the information by looking for applications who asked for the type of information being sent.

• Role addr essing enables addr essing to be generic. It describes the functions

the addr essee needs to perform, such as editing, instead of calling a specific named application. The appr opriate application is then addr essed.

The ToolTalk Service

The ToolTalk service is one of the first commer cial pr oducts in the new class of mechanisms designed to facilitate information exchange between applications from dif ferent developers. These mechanisms play a key r ole in application inter operability . Figur e 2 summarizes how the T oolTalk service fits into a networked envir onment.

Figure 2 Application Inter operability Facilities

The ToolTalk service is used in two ways:

• Applications use the T oolTalk service dir ectly, calling functions fr om the

ToolTalk API library to cr eate, send, and r eceive messages. Examples of these message include messages to open, display , or close application windows.

• Applications could use a “service” built on top of the T oolTalk service.

These application services would then use the T oolTalk service as a communication backbone. These types of services can pr ovide linking and other capabilities for application users.

Both methods pr ovide a unique opportunity for applications to bridge the communication gap and pr ovide cr oss-application functionality to users.

The ToolTalk service r uns on top of the ONC+/TI-RPC pr oduct.

Application Application Application Application

The ToolTalk Service RPC

API API API API

A B C D

Benefits of the T oolTalk Service

Some highlights of the T oolTalk service capabilities ar e:

• Message addr essing is very flexible. A message can be addr essed to a

specific pr ocess, to a particular type of pr ocess, or to a pr ocess that can perform a particular operation.

• Standar d message sets allow developers to communicate between

independently developed applications.

• Applications can send notice messages that announce events and r equest

messages that ask for operations to be performed. Multiple pr ocesses may receive a copy of either kind of message for observation, but only one process executes a r equest.

• An application can r egister inter est in r eceiving messages even though no

process is r unning the application. It can further dir ect the ToolTalk service to start a pr ocess when a message is available, or to save the message until a process r unning the pr ogram is started in another way .

Benefits to Application Developers

The ToolTalk service pr ovides solutions meeting the r equir ements of multicast messaging primarily for developers of pr ocedural-based, self-contained applications. T oolTalk takes independent applications that solve only portions of the end- user ’s problem and allows them to inter operate to solve whole problems. Instead of r equiring developers to cr eate an entir e set of applications that solves a pr oblem, developers can enhance and integrate existing applications to perform the functions needed to solve end users’ pr oblems.

By using message sets, little knowledge of other applications is needed to communicate thr ough the T oolTalk service, and developers can concentrate on applications that “plug and play” with other vendor applications. This is particularly important because it means companies do not have to cultivate relationships with every vendor they need to communicate with, nor do they have to change their code every time a new application is added to the set of applications that inter operate.

Benefits to End Users

As applications work together , communicating about events that have occurr ed or operations that need to be performed, the user ’s workflow becomes automated. Instead of performing one task with one application and then inputting the r esults into another application to perform the next task, users focus on solving an entir e problem.

When applications communicate, end users gain gr eater fr eedom in choosing the application that best suits their needs. T oday, a single company can pr ovide a set of applications that may or may not interact. Users choose sets of applications based on trade-of fs of the entir e set of applications, not on the basis of whether the individual application meets the unique needs for the portion of the pr oblem the application solves. As users gain the fr eedom to choose applications that inter operate, they can tailor their envir onment for their unique work situation.

Using the T oolTalk Service

To communicate using the T oolTalk service, applications cr eate, send, and receive ToolTalk messages. Sending applications cr eate, fill in, and send a message; the T oolTalk service determines the r ecipient and delivers the message to the r eceiving application.

ToolTalk messages ar e simple str uctur es that contain fields for addr ess, subject, and delivery information. T o send a T oolTalk message, an application obtains an empty message, fills in the message attributes, and sends the message. The sending application needs to pr ovide the following information:

• Is the message a notice or a r equest? (that is, should the r ecipient r espond to

the message?)

• What inter est does the r ecipient shar e with the sender? (for example, is the

recipient r unning in a specific user session or inter ested in a specific file?)

• What operation should be performed or has been performed? (that is, ar e

ther e arguments needed to perform the operation?)

To narr ow the focus of the message delivery , the sending application can provide mor e information in the message.

An important T oolTalk featur e is that senders need to know little about the recipients because applications that want to r eceive messages explicitly state how these messages should appear . This information is r egister ed with the ToolTalk service in the form of message patterns.

Message patterns usually look very similar to the message pr otocols that applications have agr eed to use. An application may add mor e types of messages they wish to r eceive beyond the list in the message pr otocol; for example, an application may want to observe all messages about a particular file.

Applications using the T oolTalk service to communicate usually have something in common — the applications ar e running in the same user session or they ar e inter ested in the same file or data. Applications r egister this inter est in sessions or files, or both, with the T oolTalk service. This file and session information is used in conjunction with the message patterns by the T oolTalk service to determine who should r eceive a message.

For example, one application wants to inform all inter ested applications running in a user ’s session that an event has occurr ed. Because network window systems, such as the OpenW indows system, allow users to r un applications on multiple machines, it is dif ficult for the sending application to know which applications should be notified and wher e they ar e running. Using the T oolTalk library functions, the sending application sends a message scoped to the session and the T oolTalk communication pr ocess delivers copies of the message to all applications in the session that have r egister ed a pattern that matches the message, as illustrated in Figur e 3.

Figure 3 ToolTalk Single User “Session-Scoped” Messaging Between Applications

In file scoping, the candidates for pattern matching ar e limited to those inter ested in a particular piece of information that is r epresented by a file. This type of scoping can integrate many applications that r un on behalf of dif ferent users wher e the applications ar e working on the same information. Figur e 4 shows file scoping.

25 DEC

Figure 4 ToolTalk Workgr oup “File-Scoped” Messaging Between Applications

File

ToolTalk Messages

Processes use the T oolTalk service to send each other messages. Each message consists of attributes such as those shown in T able 1. Within a message’s scope, the ToolTalk service determines the actual r eceivers by matching attributes.

Sending pr ocesses supply values for message attributes. Receiving pr ocesses specify, in the message patterns they r egister , the attribute values of messages they want to r eceive. The T oolTalk service compar es message attributes to receiver patterns, and delivers copies of a message to the pr ocesses that have register ed matching patterns.

Notices and requests

Processes can send two classes of T oolTalk messages: notices and r equests . A notice is informational, a way for a pr ocess to announce an event. Pr ocesses that r eceive a notice need not r eturn any r esults to the sender . A request is a call for an action with the r esults of the action r ecorded in the message, and the message is r eturned to the sender as a r eply.

Handlers and observers

For each pattern describing a message it wants to r eceive, a pr ocess also declar es whether it can handle the message or only wants to observe it. Both requests and notices can be handled or observed. Although many pr ocesses can observe a message, only one pr ocess can handle it; thus, a r equested

Table 1 Basic Message Attributes

Attribute Value

Address procedure or process

Class request or notice

Operation action to be performed, or event that has occurred

Arguments input values for operation, output results

Scope session, file, both, file-in-session

State created, sent, handled operation is performed only once. If the T oolTalk service cannot find a handler for a r equest message, it r eturns the message to its sender with a state of failed. Because notices do not r eturn r esults, an unhandled notice is not an err or.

Routing

A notice takes a one-way trip, as shown in Figur e 5. The sender cr eates a message, fills in attribute values, and sends it. The T oolTalk service matches message and pattern attribute values, and gives a copy of the message to one handler and to all matching observers. File-scoped messages ar e automatically transferr ed acr oss session boundaries to pr ocesses that have declar ed inter est in the file.

Figure 5 Notice Routing

A request, as shown in Figur e 6, takes a r ound-trip fr om sender to handler and back to sender: copies of the message take one-way side trips to observers. The ToolTalk service delivers a r equest to only one handler . The handler adds results to the message and sends it back. Other pr ocesses can observe a r equest before it is handled, after it has been handled, or at both times; observers absorb a r equest without sending it back.

Sender State=Sent State=Sent

ToolTalk Service

Handler & Observers

Figure 6 Request Routing

Addressing

Although messages ar e ultimately deliver ed to pr ocesses, they can be addr essed to pr ocesses or pr ocedur es. Each ToolTalk pr ocess that r eceives messages has a pr ocess identifier ( procid) that is unique acr oss all r unning sessions. A sender that knows a r eceiver ’s procid can send a message to that process.

However , one pr ocess does not usually know another pr ocess’s procid; mor e often a sender does not car e which pr ocess executes an operation (r equest message) or learns of an event (notice message). A pr ocedur e message is received by any pr ocess that has r egister ed a matching pattern. The sender specifies an operation and ar guments; and lets the T oolTalk service finds one handler and all matching observers.

Sender

State=Handled State=Sent

ToolTalk Service Handler

State=Sent

Observers

Observers

State=Sent

or Failed

Standard Message Sets

Applications usually ar e not developed concurr ently. And, typically they ar e developed by multiple gr oups. Users often want to substitute their favorite applications, so they want the universal plug-and-play acr oss all applications. ToolTalk’s standar d message sets pr ovide integration benefits to users of compliant applications.

By having messages or ganized into discr ete sets, you get a pr e-arranged interface between applications with common inter ests. These sets ar e specific to an application domain; for example, accounting or computer aided softwar e engineering. Figur e 7 represents the r elationships among the message sets.

Figure 7 Standar d ToolTalk Message Sets and Integration Benefit Examples

As the r esult of extensive work to define message standar ds with leading softwar e suppliers and end users, SunSoft pr ovides these well-defined, highly functional, standar d message sets to anyone. They ar e an open specifications in the public domain without r oyalty or license fees.

Integrated text, graphics, audio, and video from multiple sources

Control integration

Transparent data exchange and database integration

Multiple applications organizer

Document and Media Exchange Message Set

Data Access and Manipulation Message Set

Desktop Services Message Set

Computer Aided

Software Engineering

(CASE)

Electronic Design

Automation (EDA)

Accounting and

Financial Services

Computer Integrated

Manufacturing

(CIM)

Other

Human Resources

ToolTalk compliant applications r ealize many integration benefits fr om the various message sets, which ar e described below .

Desktop Services Message Set

To achieve basic desktop integration, applications need to support a basic set of messages to enable inter -application contr ol. With the Desktop Services Message Set, an application can manage the state of files, windowing, and processing for itself or any other application. A powerful messaging pr otocol that benefits both developers and users of desktop applications, the Desktop Services Message Set allows applications to interact easily with other desktop applications.

For integrated contr ol of applications to take place, certain basic featur es are needed to launch, halt, contr ol display appearance, and pass information regarding input and output data. All applications need to have these facilities so that other applications in the toolset can inter -change basic contr ol information. This kind of functionality enables the development of smart desktops and integrated smart toolsets. Gr oups of applications can now call upon one another to perform tasks and to interact as one solution envir onment for the end user .

Data Access and Manipulation Message Set

Users who access databases and manipulate information in spr eadsheets and decision support applications need transpar ent integration. The Data Access and Manipulation Message Set makes data integration seamless and transpar ent to users.

Document and Media Exchange Message Set

No single vendor pr ovides a completely integrated solution that meets the complex needs of today‘s market. The T oolTalk Document and Media Exchange Message Set allows any application to incorporate text, graphics, audio, and video generated by another application. V irtually all applications can benefit fr om close integration of documentation and multimedia.

Using ToolTalk Document and Media Exchange Message Set, multimedia applications can communicate with one another in a transpar ent manner , both locally and over networks, r egardless of data formats, compr ession technology , and other technical issues all of which have pr eviously confined the use of this technology .

CASE Interoperability Message Sets

To achieve contr ol flow integration in an integrated CASE envir onment, applications need to support messages that enable inter -application contr ol. The CASE Inter operability Message Sets ar e the common message sets that provide this functionality for CASE applications. A powerful messaging definition that benefits both developers and users of CASE applications, the CASE inter operability Message Sets allow applications to interact easily with other CASE applications. The CASE Inter operability Message Sets define a standar d set of CASE functionality available thr ough contr ol integration services. Each message set describes an ar ea of functionality in the CASE envir onment. The message sets ar e:

• Analysis and Design • Browsing • Building • Debugging • Editing • Version Management

Adopting Message Sets

It is easy to adopt T oolTalk messages. W ith help fr om a series of technical white papers, an experienced pr ogrammer can learn how to incorporate them into new or existing applications.

If you ar e a softwar e vendor , you ar e not obligated to adopt all message sets. You can use some or all, depending on the functional integration needs of your customers. Y our applications can then inter operate with any other application with the same message set(s).

Moving Toward Distributed Objects

ToolTalk is a part of SunSoft’s Pr oject DOE. Thr ough Pr oject DOE, SunSoft has a major strategic commitment to deliver the power of the distributed object paradigm with an evolutionary gr owth path for curr ent applications. T oolTalk can be used today , and ToolTalk message compliant applications will evolve smoothly into the futur e.

Typically, the pr ocedural and object applications of today gr oup together lar ge collections of functionality and ar e known as “lar ge grained applications.” See Figur e 8. The ToolTalk service integrates these applications thr ough multicast messaging.

As SunSoft delivers to market the Pr oject DOE system facilities that enable distributed objects, developers will be able to cr eate new kinds of applications based on the distributed object model. This finer grained application constr uction model will allow the “plug-and-play” constr uction of applications from distributed object components.

Figure 8 ToolTalk’s Large Grained Message Integration Leads to Finer Grained Distributed Object Integration

ToolTalk DOE Application

Multicast Messaging

Universal Plug-and-Play Distributed Object Messaging and Management

Framework

Granularity Of Interactions

SunSoft will move the T oolTalk messaging API into the Application Framework and will support all curr ent ToolTalk functionality . Figur e 9 shows how an API migration to DOE pr otects your investment in T oolTalk messages.

From a ToolTalk functionality perspective, this move will be completely transpar ent to users and developers. Over time, the underlying T oolTalk implementation that users and developers do not see will be swapped out and replaced by the Distributed Object Management Facility (or DOMF) and certain common services.

This is gr eat for developers and users because it pr eserves curr ent application functionality while pr oviding access to distributed solutions in the futur e. Investments made today to integrate existing lar ge grained applications via ToolTalk will pay of f today thr ough incr eased user pr oductivity . These investments will also pr epar e you for your evolution into distributed object applications.

Figure 9 API Migration to DOE

World’s Best Unix World’s Best Unix

Solaris T oday Solaris T omorrow

Applications Integrated With ToolTalk Messages

ToolTalk Service

ToolTalk API

Distributed Object

Management Facility

Common Services

ToolTalk API

DOE Application Framework

Applications Integrated With ToolTalk Messages

Summary

Today ther e is a need for applications to integrate automatically with other applications. By cooperatively using one another ’s facilities, inter operating applications of fer users capabilities that would be dif ficult to pr ovide in a single application. The T oolTalk service is designed to facilitate the development of inter operating applications that serve individuals and workgr oups.

The ToolTalk service is the solution to the integration pr oblem. It is enabling technology that pr ovides the following:

• It supports the universal plug-and-play requir ements of today’s computer

users. They gain gr eater fr eedom in choosing applications that inter operate with one another .

• It provides multicast messaging solutions to meet the integration

requir ements of developers of pr ocedural-based, self-contained applications.

• Its standar d message sets pr ovide a pr e-arranged interface between

applications with common inter ests.

• It includes a transition path fr om today’s pr ocedur e-oriented applications to

distributed object applications of the futur e.

• It is a standar d featur e of the Solaris 1.0 and Solaris 2.0 operating

envir onments. It is available at no extra cost.

Introduction to the ToolTalk Service 19

20

A White Paper

Plug-and-Play

Any Application

Any Information Anywher e

Universal

Introduction to the ToolTalk Service

© 1991 by Sun Micr osystems, Inc.—Printed in USA. 2550 Garcia Avenue, Mountain V iew, California 94043-1 100

All rights r eserved. No part of this work cover ed by copyright may be r eproduced in any form or by any means—graphic, electr onic or mechanical, including photocopying, recording, taping, or storage in an information r etrieval system— without prior written permission of the copyright owner .

The OPEN LOOK and the Sun Graphical User Interfaces wer e developed by Sun Microsystems, Inc. for its users and licensees. Sun acknowledges the pioneering ef forts of Xerox in resear ching and developing the concept of visual or graphical user interfaces for the computer industry . Sun holds a non-exclusive license fr om Xerox to the Xer ox Graphical User Interface, which license also covers Sun’s licensees.

RESTRICTED RIGHTS LEGEND: Use, duplication, or disclosur e by the government is subject to r estrictions as set forth in subparagraph (c)(1)(ii) of the Rights in T echnical Data and Computer Softwar e clause at DF ARS 252.227-7013 (October 1988) and F AR 52.227-19 (June 1987).

The pr oduct described in this manual may be pr otected by one or mor e U.S. patents, foreign patents, and/or pending applications.

TRADEMARKS

Sun Micr osystems, the Sun Logo, NFS, NeWS and SunLink ar e register ed trademarks, and Sun, SunSoft, the SunSoft Logo, Solaris, SunOS, AnswerBook, Catalyst, CDW are, Copilot, DeskSet, Link Manager , Online: DiskSuite, ONC, OpenW indows, SHIELD, SunV iew, ToolTalk and XV iew ar e trademarks of Sun Micr osystems, Inc., licensed to SunSoft, Inc., a Sun Micr osystems company . SPARC is a r egister ed trademark of SP ARC International, Inc. SPARCstation is a trademark of SP ARC International, Inc., licensed exclusively to Sun Microsystems, Inc. Pr oducts bearing SP ARC trademarks ar e based upon an ar chitectur e developed by Sun Micr osystems, Inc. UNIX and OPEN LOOK ar e register ed trademarks of UNIX System Laboratories, Inc. X W indow System is a pr oduct of the Massachusetts Institute of T echnology .

All other pr oducts r eferred to in this document ar e identified by the trademarks of the companies who market those pr oducts.

TableofContents

Executive Summary 1 Universal Plug-and-Play: The Application Integration Requirement 2 The ToolTalk Service 4 Benefits of the ToolTalk Service 5 Using the ToolTalk Service 7 ToolTalk Messages 10 Standard Message Sets 13 Moving Toward Distributed Objects 16 Summary 18

iv SunSoft

SunSoft, Inc. 2550 Garcia Avenue Mountain V iew, CA 94043

For mor e information, call 1 800 227-9227.

Printed in USA 9/91 91031-0 1.5K