SunSoft, Inc.

2550 Garcia Avenue Mountain View, CA 94043

For more information, call 1 800 227-9227.

Printed in USA 4/94 94079-001 The Messaging Object Service 21

20 SunSoft — April 1994

The ToolTalkSession Scope Manager is a client of the ttsession — just like any other application in the session. The ttsession delivers the message to the ToolTalkSession Scope Manager , which acts as a r epresentative for all MOS applications. The Scope Manager then delivers the message to inter ested application via the event channel.

Summary

The Messaging Object Service in the Pr oject DOE envir onment pr ovides many benefits to developers of inter -operating applications — and to the users of those applications. The inter- operability of existing T oolTalk applications with MOS-based applications on the Pr oject DOE envir onment means that ther e are already an initial supply of applications available that ar e usable in the Pr oject DOE envir onment.

The Messaging Object Service also leverages both the underlying ORB and the Object Services (such as the Event service, the Naming service, and Persistent Storage Management) that ar e part of the Pr oject DOE envir onment. This leverage r esults in a number of capabilities in the Pr oject DOE Application Envir onment, including:

• A mor e general message scoping mechanism. The distributed natur e of the

naming service will, for example, allow widely separated applications to communicate because ther e is a common mechanism (namespace) for scope lookup.

• A mor e versatile notification capability . The separation of event handling

will allow message r outing to better suit the needs of the application; for example, an application may want to use multiple notification channels.

• Persistent scopes. The persistence of objects and the manner in which objects

are activated will eliminate the need for separate declarations of static patterns.

• Easier incorporation of existing (legacy) technology . Applications will be

able to put “object wrappers” ar ound existing softwar e to take advantage of the functionality of other (non-object) applications.

The Messaging Object Service 19

When a MOS application sends a message into a T oolTalk scope, the ToolTalkSession Scope Manager examines the contents of the message. Figur e 4 shows the r elationship between the MOS application, the T oolTalkSession Scope Manager , the ttsession, and the T oolTalk application.

Figure 4 MOS-to-ToolTalk Inter- operability

If all parts of the message have analogs in T oolTalk, the ToolTalkSession Scope Manager determines that the destination of the message is a T oolTalk application. The T oolTalkSession Scope Manager then r elays the message to the ttsession within the T oolTalk envir onment. The ttsession distributes the message just as it would distribute any T oolTalk message.

When a T oolTalk application sends a message to a MOS application, the application sends a message to the ttsession. Figur e 4 shows the r elationship between the T oolTalk application, the ttsession, the T oolTalkSession Scope Manager , the event channel, and the MOS application.

Figure 5 ToolTalk-to-MOS Inter- operability

MOS Application

ToolTalkSession

Manager ttsession

ToolTalk Application

Scope

MOS Application

ToolTalkSession

Manager ttsession

ToolTalk Application

Scope

Event Channel

18 SunSoft — April 1994

What does this mean for the users of your ToolTalk-aware applications? It means that your customers will be able to continue to use your applications as they move into the new object paradigm. W ith MOS, you will be able to continue to use ToolTalk-compatible messaging in your existing applications as you enhance your applications to take advantage of the Pr oject DOE distributed object facilities. This inter -operability means that you will be able to r un a ToolTalk-awar e application in the distributed object envir onment (and other CORBA-compliant envir onments that support the T oolTalk APIs and MOS interfaces). As additional components of the Pr oject DOE become available, your existing T oolTalk-awar e application interfaces (implemented as T oolTalk messages) will be available to other Pr oject DOE components thr ough the Messaging Object Service.

MOS applications can interact with T oolTalk applications, and vice-versa. Fr om the point of view of a MOS application, it sends a message to the T oolTalk scope just as it would send a message to any other MOS scope. However , the MOS application uses T oolTalk language in its messages and patterns. Fr om the point of view of the T oolTalk application, MOS is just another application within the ttsession. The interaction is transpar ent expect for the format of the messages.

In addition, MOS will inter- operate with T oolTalk on Solaris and T oolTalk on other platforms. T oolTalk and MOS will, ther efore, provide distributed object capabilities to other platforms r egardless of whether the platform has native distributed object capabilities.

Sending and Receiving Messages

A MOS application can send a message to or r eceive a message fr om a ToolTalk scope. The pr ocess for sending and r eceiving messages is the same as for a MOS scope except that, when a T oolTalk scope is specified, the Scope Pr ovider finds a special T oolTalkSession Scope Manager that is designed to be bridge between MOS and T oolTalk.

All information communicated between MOS and T oolTalk applications is managed by the T oolTalkSession Scope Manager , which translates MOS messages and patterns to and fr om ToolTalk messages and patterns.

The Messaging Object Service 17

Inter-operating with ToolTalk

Open systems mean that developers ar e able to cr eate mor e positive and productive computing envir onments. Pr oject DOE technology r epresents SunSoft’s support of open systems in the new object paradigm; the T oolTalk service r epresents SunSoft’s support of open systems in today’s (existing) computing envir onment. T oolTalk functionality is supported in the Pr oject DOE envir onment thr ough MOS.

If you develop an application that uses the T oolTalk message sets, you can be assur ed that you have made an excellent investment. Figur e 3 shows how your investment in T oolTalk messages is pr otected in the Pr oject DOE envir onment.

Figure 3 ToolTalk Investments ar e Protected in the Pr oject DOE Envir onment

Existing ToolTalk applications will, of course, continue to interact with each other in the Pr oject DOE envir onment. In addition, MOS enables existing ToolTalk applications to interact with new object-based applications. Inter- operability of applications fr om the curr ent paradigm to the new object paradigm is pr ovided. This pr ovision means that the T oolTalk applications you are developing today can also work with Pr oject DOE technology .

World’s Best Unix World’s Best Unix

Solaris T oday Solaris T omorrow

Applications Integrated With ToolTalk Messages

ToolTalk Service

ToolTalk API

Object Request Broker (ORB)

Common Services

DOE Application

Environment

Applications Integrated With ToolTalk and MOS

including MOS/T oolTalk Inter -Operability

Messaging

16 SunSoft — April 1994

Trying a Message Before Sending It

The try message command allows you to determine the ef fect of a message without actually sending it. Y ou can try the message, examine the r esults and, if the r esults ar e satisfactory , you can then send it.

Sending a Message

MOS enables an application to br oadcast information in the form of a message, without needing to know which applications will r eceive the information. A message is sent to a scope, not to an individual application, so the Scope Manager or chestrates the delivery of the information in the message to inter ested applications. T able 13 describes the mossh commands used to send a message.

Ending a mossh Session

To end your mossh session, you need to first destr oy all of the objects you have created, then quit the session. T able 14 describes these mossh commands.

Table13 mossh Commands to Send Messages

Command Description

send message Sends messages to a Scope Manager . When the Scope Manager receives the message, it matches the message against the patterns on its list. The Scope Manager pushes r esults to each event channel that corr esponds to a matched pattern. The r esult remains in the event channel until it is r etrieved.

dump channel Displays the r esult. This command r eads events of f of the event channel and displays the associated r esults.

Table14 mossh Commands to End a Session

Command Description

destr oy Destr oys all the objects that mossh has cr eated. You can also use the destr oy command to destr oy individual objects in a scope.

quit Saves any object r eferences that have not been destr oyed and exits the mossh session.

The Messaging Object Service 15

Creating an Event Channel

The mossh commands described in T able 11 create and display event channels.

Finding a Scope Manager and Registering Patterns

The Scope Manager acts as a central r epository for all patterns fr om applications in the scope. Registering a pattern indicates which messages an application is inter ested in r eceiving by placing it on a list of r egister ed patterns kept by the Scope Manager . Once you have r egister ed a pattern, the Scope Manager does the work of matching incoming messages against the pattern and delivering r esults to the event channel you have specified. T able 12 describes the mossh commands to find a Scope Manager and r egister a pattern.

Registering a pattern r equir es thr ee objects: an event channel, a Scope Manager , and a pattern.

Table11 mossh Commands to Cr eate and Display Event Channels

Command Description

make channel Creates an event channel. Y ou can also specify a maximum number of events that the channel r eceives, and a time- out value.

show channel Analogous to the show message command. Enables you to examine the contents of an event channel.

Table12 mossh Commands to Find a Scope Manage and Register a Pattern

Command Description

find scope Locates or cr eates a Scope Manager . Option you can include a T oolTalk session id. Also, you can specify whether a new Scope Manager should be cr eated if no scope exists.

register pattern Registers a pattern, or pattern sequence, and the associated event channel with a given scope manager .

show scope Analogous to the show message command. Enables you to examine the contents of a scope.

14 SunSoft — April 1994

Creating a Pattern

The mossh commands described in T able 9 create a pattern and specify the information it will contain.

Table9 mossh Commands to Cr eate Patterns

Command Description

make pattern Analogous to the make message command. This command creates a pattern with the name specified. Y ou can supply a sentence to be contained in this pattern.

modify pattern Analogous to the modify message command. This command modifies the various parameters of a pattern. The options described in T able 10 enable you to set the pattern parameters

show pattern Analogous to the show message command. Enables you to examine the contents of a pattern. The maximum number of uses and the lifetime ar e set to zer o.

Table10 modify pattern Command Options

Option Parameter Definition

-w sentence Describes the information in the pattern.

-s channelname The mossh name of an event channel

-u user_data Sentence contents for use by the application, not by MOS. Defaults to NULL.

The Messaging Object Service 13

An Easy Way to Get Started Using MOS

Included with MOS is a demo utility , mossh, which enables you to perform a variety of essential MOS functions without having to master the underlying interfaces. mossh is a command interpr eter that pr ovides commands for most of the public portion of the MOS IDL.

Creating Messages

The mossh commands described in T able 7 create a message and specify the information it will contain.

Table7 mossh Commands to Cr eate Messages

Command Description

make message Creates a message with the name specified. Y ou can supply a sentence, which is the data to be contained in this message. In general, this command is used to cr eate objects. mossh names the object r eferences for the cr eated objects so that they can be easily used by other mossh commands.

modify message Modifies any of the parameters of a message shown in T able 8.

show message Enables you to examine the contents of a message.

Table8 modify message Command Options

Option Parameter Definition

-w sentence Describes the information carried by the message.

-u user_data Sentence contents for use by the application, not by MOS. Defaults to NULL.

-m max_uses Limits the number of r ecipients of the message by restricting the number of patterns executed with this message to the number max_uses.

-l lifetime The number of seconds elapsed after 00:00 1/1/70 when the message should no longer be used.

-s channelname The mossh name of an event channel.

12 SunSoft — April 1994 set of r ules Brian has specified to MOS; ther efore, the message does not match his pattern and the Stock Scope Manager does not send a message to its event channel.

Scene Five: The Buying Activity

Julie receives the StockForSale message and, since both the index and indicators ar e up, she decides to pur chase Steve’s stock. She sends a query to the Stock Scope Manager to find out who would see her Buy r equest. The result r eturned to her indicates that the FTC and Brian ar e both inter ested in seeing the transaction. She sends a Buy message to her br oker, indicating to the Stock Scope Manager to also deliver a copy of the message to the FTC, but not to deliver a message to Brian (because, in this example, she does not want Brian to know her personal business).

Julie’s broker r eceives the Buy message. When the transaction has been executed, the Br oker application automatically sends her a BuyAcknowledged message, which is also sent to the FTC.

The Messaging Object Service 11

Figure 2 Sending a Message

Scene Thr ee: The Observers

In addition to the stockholders and their br okers, ther e are at least two other parties inter ested in the activities occurring in the Stock scope: Brian and the Federal T rade Commission (FTC). Brian has set up a complex set of r ules to indicate to MOS that he only wants to be informed when something “r eally important” occurs; the FTC is monitoring all trading activity .

Scene Four: The Selling Activity

Steve decides to sell some stock and his StockT rading application sends out a StockForSale message to the Stock Scope Manager . The Stock Scope Manager sends the message to the event channel of all the patterns that matched the message, including to the event channel in which the Observer FTC r eceives messages. However , this sale is not a “r eally important” sale accor ding to the

Event Channel

Pattern_1 Pattern_2 Event

Registered Patterns

Results

Matching

Broker’s Application

Julie’s Stock Trading

Sends a message

Scope Manager

Connection

Application

10 SunSoft — April 1994

Obtaining Results StockTrading applications “listen” on their event channel for messages broadcast by Br oker applications. For example, the following events occur might occur in this scenario:

1. A Broker application cr eates a message containing new index information.

2. The Broker application sends the message to the Stock Scope Manager .

3. The Stock Scope Manager matches the incoming message with the r egister ed patterns and determines which applications ar e inter ested in r eceiving the message.

4. The Stock Scope Manager determines the event channel for each matched message.

5. The Stock Scope Manager sends a Result to the event channel.

The result contains a r eference to the matched pattern and the message that caused the match to occur .

6. Each StockTrading application obtains the Result fr om the event channel.

7. The StockTrading application examines the Result for specific information about the match.

8. The StockTrading applications use the information to buy , sell, or hold stock.

Figur e 2 shows how the Br oker application sends the message and the StockTrading applications r eceive it.

The Messaging Object Service 9

Figure 1 Registering Patterns

Scene T wo: The Br okers

The br okers also use MOS- based applications in the DOE envir onment. These applications (which we will call Br oker applications) perform several tasks:

• When the indexes and indicators ar e announced, each application

automatically send two messages to the inter ested stockholders in their scope: one message containing the Consumer Price Index and the other message containing the value of the indicators.

• They sends messages to an individual stockholder whenever the br oker

receives and executes a buy or sell or der.

• They advertise the br okers’ services and pr ofile their capabilities.

Applications communicate by br oadcasting messages to the scope and by “listening” for r esults on their event channel. In this example, the messages the Broker applications br oadcast include messages containing index and indicator messages, messages about stocks for sale, and confirmation of or ders being received and executed.

Event Channel

Application Scope Manager

Event Channel Pattern

Pattern Object

Register Pattern B on Event Channel A

A B

... ...

... ...

... ...

objref established objref established existing objref existing objref

8 SunSoft — April 1994

Each StockT rading application must do the following:

1. Obtain a pattern factory .

The pattern factory is a sour ce of patterns.

2. Use the pattern factory to cr eate a pattern.

This empty template is used to hold the actual information to be matched.

3. Set the sentence to specify the messages it wants to r eceive.

In this example, the sentence specifies messages containing index and indicator information.

Registering a Pattern Once a set of patterns is cr eated, an application must r egister these patterns with the scope. The scope r etains all patterns r egister ed by applications within the scope.

Each StockT rading application must do the following:

1. Obtain a scope.

2. Obtain a pattern.

3. Obtain an event channel factory .

4. Use the event channel factory to obtain an event channel.

5. Identify the pattern and the event channel.

6. Register the pattern with the Scope Manager .

The event channel is used like a mailbox by the Scope Manager to keep all incoming messages that match the patterns r egister ed by the application. Applications have unr estricted use of event channels; applications can shar e event channels with other applications, or “listen” to mor e than one event channel at once. Patterns can be r egister ed on multiple event channels, and multiple patterns can be r egister ed on any given event channel.

Figur e 1 shows how the Scope Manager establishes and maintains a list of object references to event channels and their corr esponding patterns.

The Messaging Object Service 7

Once the r ules wer e set, the stockholders r egister ed the patterns that will match the messages in which they ar e inter ested in r eceiving. Registering a pattern r equir ed the applications to each perform four tasks: finding the manager of the scope of inter est (in this example, the Stock Scope Manager), creating patterns describing their stock inter ests, registering the pattern, and creating an event channel in which to r eceive the matched messages.

Finding the Scope To inter- operate with other applications, an application must first find its scope. The StockT rading applications need to find the Stock scope in or der to be able to r eceive the index and indicator messages.

Each StockT rading application must do the following:

1. Obtain an object r eference for a Scope Pr ovider .

2. Ask the Scope Pr ovider to find a particular scope (in this example, the Stock scope). With this invocation, the application indicates whether a new scope should be created if none exists.

The Scope Provider does the following:

1. Receives the invocation and attempts to find the scope thr ough the Naming service. The Naming service traverses the name space until the scope is found.

2. Relays a r eference to the Scope Manager of each application’s scope.

3. Once a scope is found, the Scope Pr ovider is no longer needed by the applications.

Creating Patterns To receive information, an application must first cr eate patterns and then register these patterns with the Scope Manager . The patterns describe which messages the application is inter ested in r eceiving. The Scope Manager r etains these patterns and matches them against incoming messages.

In this example, each StockT rading application must specify the range of messages it is inter ested in r eceiving in or der to r eceive information fr om other applications in the Stock scope.

6 SunSoft — April 1994

To set up their envir onments to listen for the combinations of information that inter ests them, each stockholder specified a set of “r ules” when they first installed their StockT rading applications. These set of r ules ar e implemented using MOS patterns. Julie’s set of r ules is shown in T able 6.

Table5 Hypothetical MOS Message Pr otocol for StockT rading Applications

Message Description

CPIndexAnnounce Indicates whether the Consumer Price Index has gone up, gone down, or stayed the same, and the amount it has changed.

IndicatorsAnnounce Indicates whether the composite Economic Indicators value has gone up, gone down, or stayed the same, and the among it has changed.

Buy Places a buy or der.

Sell Places a sell or der.

BuySellAcknowledge Acknowledges that a buy or sell or der has been r eceived and successfully executed.

Table6 Julie’s Rules for Buying and Selling Stock

Rule Purpose

Buy100 Specifies the conditions favorable for Judy to pur chase 100 shar es, namely , that both the Consumer Price Index and the Economic Indicators ar e up.

Sell100 Specifies the conditions appr opriate for Judy to sell 100 shar es, namely , that both the Consumer Price Index and the Economic Indicators ar e down.

Buy10 Specifies the conditions appr opriate for Judy to buy 10 shar es, namely that either the Consumer Price Index or the Economic Indicators ar e up.

The Messaging Object Service 5

An Example Scenario

MOS pr ovides a high level of flexibility for specifying which messages an application is “inter ested” in r eceiving. This section pr ovides an example of how MOS can be used. The scenario shows how applications can specify complex conditions and combinations of conditions for r eceiving messages.

Scene One: The Stockholders

Julie, Thomas, and Steve all own stock in the Ritzee movie theaters. The value of each shar e of this stock is influenced by the Consumer Price Index and a group of Economic Indicators, which each stockholder r eceives fr om their broker once per month. The chart shown in T able 4 is used by each stockholder to make buy and sell decisions.

Note – Julie, Thomas, and Steve ar e referred to collectively as “stockholders” in this example.

The stockholders use MOS- based applications in the DOE envir onment. Each stockholder ’s application is set up to “listen” for index and indicator messages in the combinations listed in T able 4. Depending on which combination is received, the individual stockholder ’s application sends out a buy or sell or der to the br oker and notifies the stockholder that a buy or sell or der has been sent. Table 5 shows the hypothetical MOS message pr otocol used by these StockTrading applications.

Note – The stockholders’ applications ar e referred to as the StockT rading applications in this example.

Table4 Stock Decision Matrix

Stockholder

Index Up AND Indicators UP

Index Down AND Indicators Down

Index Up OR Indicators Up

Julie Buy 100 Sell 100 Buy 10

Thomas Buy 50 Sell 50 No activity

Steve Buy 1,000 Sell 500 Buy 50

4 SunSoft — April 1994

Result An application uses the Result interface to obtain the r esults of a message-pattern match. Each r esult contains object r eferences for the pattern that was matched and the message that matched the pattern. The r esult also contains the set of variables in the pattern sentence pair ed with the values in the message sentence that they matched.

ResultDispatch The ResultDispatch interface is implemented by the Scope Manager .

ScopeManager An application uses the ScopeManager interface to r egister and unr egister patterns, and to send and try messages. This interface includes a tooltalk_scope attribute that indicates whether the scope is a T oolTalk scope.

Message Factory An application uses the MessageFactory interface to cr eate messages.

Pattern Factory An application uses the PatternFactory interface to cr eate patterns.

ScopePr ovider An application uses the ScopePr ovider interface to find, cr eate, and delete scopes.

Table3 Basic MOS Interfaces (Continued)

Interface Description

The Messaging Object Service 3

Basic Mechanisms

Two basic mechanisms manage the flow of information between applications: the Scope Pr ovider and the Scope Manager (see T able 2).

Basic Interfaces

The basic MOS interfaces pr ovide facilities for cr eating, cloning, and destr oying messages and patterns, and for obtaining r esults fr om message- pattern matches.

Table2 Basic MOS Mechanisms

Mechanism Definition

Scope Pr ovider • Finds the scope into which messages will be sent. • If no scope exists, the Scope Pr ovider cr eates one if the application has indicated that one should be cr eated.

• If the r equested scope exists, the Scope Pr ovider r eturns the object reference to the scope.

Scope Manager • Coor dinates the flow of information in a given scope. • Contains a list of patterns that applications in the scope have register ed.

• Maintains object r eferences to the event channel(s) associated with the patterns.

• Matches incoming messages against its list of patterns. • Sends r esults to the Event Channels.

Table3 Basic MOS Interfaces

Interface Description

Message An application uses the Message interface to send messages to other applications. The interface defines a message and its attributes.

Pattern An application uses the Pattern interface to specify the kinds of messages it wants to r eceive. A pattern contains a sentence that is used to match against sentences contained in incoming messages. This interface contains operations to set the sentence in the pattern and to destr oy the pattern.

2 SunSoft — April 1994

How Does MOS Work?

As in ToolTalk, MOS applications send and r eceive messages. Messages contain sentences, which ar e the formal statements of the information in the message. An application can specify in which messages it is inter ested r eceiving thr ough patterns, which MOS uses to match against incoming messages.

MOS applications send messages to a scope. The scope limits message delivery to only the applications who have r egister ed inter est in the scope. For example, a collection of financial applications might r egister ed inter est in messages sent in a “stock trading” scope, or desktop applications might be inter ested in messages sent in a T oolTalk session scope.

MOS enables applications to “scr een” its incoming messages by specifying that certain conditions must be tr ue. An application can also specify that it wants to receive a message if ConditionA is tr ue, or if ConditionB is tr ue. MOS uses the Event service as the mechanism to pass information to the applications. Event channels pr ovide a versatile means for applications to connect with MOS. This flexibility enables MOS applications to specify their inter est very accurately .

Scopes

A scope is a name space r epresenting a range of inter est for a set of applications. A scope limits the range of communication for the gr oup of applications. A scope is used to r epresent a gr oup of applications with shar ed inter ests, such as numerical values, events, strings, or any other information that could change during a pr ogram’s execution. A T oolTalk session is one possible kind of scope fr om the point of view of a MOS application. MOS uses the Naming service to or ganize the scopes served by MOS.

1

The Messaging Object Service

The Messaging Object Service (MOS) is a Pr oject DOE Object Service that provides an inter -operability solution for applications in the DOE envir onment. MOS also pr ovides inter -operability between legacy T oolTalk® applications and MOS- compiant applications r unning in the DOE envir onment.

What is MOS?

For DOE developers, MOS pr ovides a simple and ef fective way to integrate different DOE applications. For developers now using T oolTalk to integrate applications in the Solaris envir onment, MOS assur es that their T oolTalk applications will integrate smoothly into the DOE envir onment; and that users will be able to continue to r un their T oolTalk applications in the DOE envir onment, inter -operating with DOE applications integrated thr ough MOS.

MOS enables applications to br oadcast messages that ar e picked up by inter ested applications. Applications can also specify which incoming messages they ar e inter ested in r eceiving. Only incoming messages that match the given set of criteria ar e passed on to the application.

Applications send, specify , and r eceive information thr ough thr ee basic objects: messages, patterns, and r esults (see T able 1).

Table1 Basic MOS Objects

Objects Definition

Message A request or notification. For example, a r equest could be for an application to perform a computation and r eply with a r esult. A notification is for br oadcasting information (a state change, for example).

Pattern A specification of exactly what kinds of messages an application is inter ested in r eceiving.

Result A set of information that describes how a pattern matched a message.

iv SunSoft—April 1994

The ToolTalk Service and Project DOE Relationship iii

TableofContents

What is MOS?.....................................................................................1

How Does MOS Work? ....................................................................... 2

An Easy Way to Get Started Using MOS ............................................ 13

Inter-Operating with ToolTalk .......................................................... 17

Summary..........................................................................................20

© 1994 Sun Micr osystems, Inc. 2550 Garcia Avenue, Mountain V iew, California 94043-1 100 U.S.A.

All rights r eserved. This pr oduct and r elated documentation ar e protected by copyright and distributed under licenses r estricting its use, copying, distribution, and decompilation. No part of this pr oduct or r elated documentation may be r eproduced in any form by any means without prior written authorization of Sun and its licensors, if any .

Portions of this pr oduct may be derived fr om the UNIX® and Berkeley 4.3 BSD systems, licensed fr om UNIX System Laboratories, Inc. and the University of California, r espectively . Third-party font softwar e in this pr oduct is protected by copyright and licensed fr om Sun’s Font Suppliers.

RESTRICTED RIGHTS LEGEND: Use, duplication, or disclosur e by the United States Government is subject to the r estrictions set forth in DF ARS 252.227-7013 (c)(1)(ii) and F AR 52.227-19.

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

TRADEMARKS Sun, Sun Micr osystems, the Sun logo, SMCC, the SMCC logo, SunSoft, the SunSoft logo, Solaris, SunOS, OpenW indows, DeskSet, ONC, NFS, NetISAM, and T oolTalk ar e trademarks or r egister ed trademarks of Sun Microsystems, Inc. UNIX and OPEN LOOK ar e register ed trademarks of UNIX System Laboratories, Inc.. All other pr oduct names mentioned her ein ar e the trademarks or r egister ed trademarks of their r espective owners.

All SPARC trademarks, including the SCD Compliant Logo, ar e trademarks or r egister ed trademarks of SP ARC International, Inc. SP ARCstation, SP ARCserver , SPARCengine, SP ARCworks, and SP ARCompiler ar e licensed exclusively to Sun Micr osystems, Inc. Pr oducts bearing SP ARC trademarks ar e based upon an ar chitectur e developed by Sun Micr osystems, Inc.

The OPEN LOOK® and Sun™ Graphical User Interfaces wer e developed by Sun Micr osystems, Inc. for its users and licensees. Sun acknowledges the pioneering ef forts of Xer ox 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 Xerox Graphical User Interface, which license also covers Sun’s licensees who implement OPEN LOOK GUIs and otherwise comply with Sun’s written license agr eements.

X Window System is a trademark and pr oduct of the Massachusetts Institute of T echnology .

THIS PUBLICATION IS PROVIDED “AS IS” WITHOUT W ARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED T O, THE IMPLIED W ARRANTIES OF MERCHANT ABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT .

THIS PUBLICATION COULD INCLUDE TECHNICAL INACCURACIES OR TYPOGRAPHICAL ERRORS. CHANGES ARE PERIODICALL Y ADDED TO THE INFORMA TION HEREIN; THESE CHANGES WILL BE INCORPORA TED IN NEW EDITIONS OF THE PUBLICA TION. SUN MICROSYSTEMS, INC. MA Y MAKE IMPROVEMENTS AND/OR CHANGES IN THE PRODUCT(S) AND/OR THE PROGRAM(S) DESCRIBED IN THIS PUBLICATION AT ANY TIME.

ii SunSoft—April 1994

A White Paper

The Messaging Object Service

SunSoft, Inc.

2550 Garcia Avenue Mountain View, CA 94043

For more information, call 1 800 227-9227.

Printed in USA 4/94 94079-001 The Messaging Object Service 21

20 SunSoft — April 1994

The ToolTalkSession Scope Manager is a client of the ttsession — just like any other application in the session. The ttsession delivers the message to the ToolTalkSession Scope Manager , which acts as a r epresentative for all MOS applications. The Scope Manager then delivers the message to inter ested application via the event channel.

Summary

The Messaging Object Service in the Pr oject DOE envir onment pr ovides many benefits to developers of inter -operating applications — and to the users of those applications. The inter- operability of existing T oolTalk applications with MOS-based applications on the Pr oject DOE envir onment means that ther e are already an initial supply of applications available that ar e usable in the Pr oject DOE envir onment.

The Messaging Object Service also leverages both the underlying ORB and the Object Services (such as the Event service, the Naming service, and Persistent Storage Management) that ar e part of the Pr oject DOE envir onment. This leverage r esults in a number of capabilities in the Pr oject DOE Application Envir onment, including:

• A mor e general message scoping mechanism. The distributed natur e of the

naming service will, for example, allow widely separated applications to communicate because ther e is a common mechanism (namespace) for scope lookup.

• A mor e versatile notification capability . The separation of event handling

will allow message r outing to better suit the needs of the application; for example, an application may want to use multiple notification channels.

• Persistent scopes. The persistence of objects and the manner in which objects

are activated will eliminate the need for separate declarations of static patterns.

• Easier incorporation of existing (legacy) technology . Applications will be

able to put “object wrappers” ar ound existing softwar e to take advantage of the functionality of other (non-object) applications.

The Messaging Object Service 19

When a MOS application sends a message into a T oolTalk scope, the ToolTalkSession Scope Manager examines the contents of the message. Figur e 4 shows the r elationship between the MOS application, the T oolTalkSession Scope Manager , the ttsession, and the T oolTalk application.

Figure 4 MOS-to-ToolTalk Inter- operability

If all parts of the message have analogs in T oolTalk, the ToolTalkSession Scope Manager determines that the destination of the message is a T oolTalk application. The T oolTalkSession Scope Manager then r elays the message to the ttsession within the T oolTalk envir onment. The ttsession distributes the message just as it would distribute any T oolTalk message.

When a T oolTalk application sends a message to a MOS application, the application sends a message to the ttsession. Figur e 4 shows the r elationship between the T oolTalk application, the ttsession, the T oolTalkSession Scope Manager , the event channel, and the MOS application.

Figure 5 ToolTalk-to-MOS Inter- operability

MOS Application

ToolTalkSession

Manager ttsession

ToolTalk Application

Scope

MOS Application

ToolTalkSession

Manager ttsession

ToolTalk Application

Scope

Event Channel

18 SunSoft — April 1994

What does this mean for the users of your ToolTalk-aware applications? It means that your customers will be able to continue to use your applications as they move into the new object paradigm. W ith MOS, you will be able to continue to use ToolTalk-compatible messaging in your existing applications as you enhance your applications to take advantage of the Pr oject DOE distributed object facilities. This inter -operability means that you will be able to r un a ToolTalk-awar e application in the distributed object envir onment (and other CORBA-compliant envir onments that support the T oolTalk APIs and MOS interfaces). As additional components of the Pr oject DOE become available, your existing T oolTalk-awar e application interfaces (implemented as T oolTalk messages) will be available to other Pr oject DOE components thr ough the Messaging Object Service.

MOS applications can interact with T oolTalk applications, and vice-versa. Fr om the point of view of a MOS application, it sends a message to the T oolTalk scope just as it would send a message to any other MOS scope. However , the MOS application uses T oolTalk language in its messages and patterns. Fr om the point of view of the T oolTalk application, MOS is just another application within the ttsession. The interaction is transpar ent expect for the format of the messages.

In addition, MOS will inter- operate with T oolTalk on Solaris and T oolTalk on other platforms. T oolTalk and MOS will, ther efore, provide distributed object capabilities to other platforms r egardless of whether the platform has native distributed object capabilities.

Sending and Receiving Messages

A MOS application can send a message to or r eceive a message fr om a ToolTalk scope. The pr ocess for sending and r eceiving messages is the same as for a MOS scope except that, when a T oolTalk scope is specified, the Scope Pr ovider finds a special T oolTalkSession Scope Manager that is designed to be bridge between MOS and T oolTalk.

All information communicated between MOS and T oolTalk applications is managed by the T oolTalkSession Scope Manager , which translates MOS messages and patterns to and fr om ToolTalk messages and patterns.

The Messaging Object Service 17

Inter-operating with ToolTalk

Open systems mean that developers ar e able to cr eate mor e positive and productive computing envir onments. Pr oject DOE technology r epresents SunSoft’s support of open systems in the new object paradigm; the T oolTalk service r epresents SunSoft’s support of open systems in today’s (existing) computing envir onment. T oolTalk functionality is supported in the Pr oject DOE envir onment thr ough MOS.

If you develop an application that uses the T oolTalk message sets, you can be assur ed that you have made an excellent investment. Figur e 3 shows how your investment in T oolTalk messages is pr otected in the Pr oject DOE envir onment.

Figure 3 ToolTalk Investments ar e Protected in the Pr oject DOE Envir onment

Existing ToolTalk applications will, of course, continue to interact with each other in the Pr oject DOE envir onment. In addition, MOS enables existing ToolTalk applications to interact with new object-based applications. Inter- operability of applications fr om the curr ent paradigm to the new object paradigm is pr ovided. This pr ovision means that the T oolTalk applications you are developing today can also work with Pr oject DOE technology .

World’s Best Unix World’s Best Unix

Solaris T oday Solaris T omorrow

Applications Integrated With ToolTalk Messages

ToolTalk Service

ToolTalk API

Object Request Broker (ORB)

Common Services

DOE Application

Environment

Applications Integrated With ToolTalk and MOS

including MOS/T oolTalk Inter -Operability

Messaging

16 SunSoft — April 1994

Trying a Message Before Sending It

The try message command allows you to determine the ef fect of a message without actually sending it. Y ou can try the message, examine the r esults and, if the r esults ar e satisfactory , you can then send it.

Sending a Message

MOS enables an application to br oadcast information in the form of a message, without needing to know which applications will r eceive the information. A message is sent to a scope, not to an individual application, so the Scope Manager or chestrates the delivery of the information in the message to inter ested applications. T able 13 describes the mossh commands used to send a message.

Ending a mossh Session

To end your mossh session, you need to first destr oy all of the objects you have created, then quit the session. T able 14 describes these mossh commands.

Table13 mossh Commands to Send Messages

Command Description

send message Sends messages to a Scope Manager . When the Scope Manager receives the message, it matches the message against the patterns on its list. The Scope Manager pushes r esults to each event channel that corr esponds to a matched pattern. The r esult remains in the event channel until it is r etrieved.

dump channel Displays the r esult. This command r eads events of f of the event channel and displays the associated r esults.

Table14 mossh Commands to End a Session

Command Description

destr oy Destr oys all the objects that mossh has cr eated. You can also use the destr oy command to destr oy individual objects in a scope.

quit Saves any object r eferences that have not been destr oyed and exits the mossh session.

The Messaging Object Service 15

Creating an Event Channel

The mossh commands described in T able 11 create and display event channels.

Finding a Scope Manager and Registering Patterns

The Scope Manager acts as a central r epository for all patterns fr om applications in the scope. Registering a pattern indicates which messages an application is inter ested in r eceiving by placing it on a list of r egister ed patterns kept by the Scope Manager . Once you have r egister ed a pattern, the Scope Manager does the work of matching incoming messages against the pattern and delivering r esults to the event channel you have specified. T able 12 describes the mossh commands to find a Scope Manager and r egister a pattern.

Registering a pattern r equir es thr ee objects: an event channel, a Scope Manager , and a pattern.

Table11 mossh Commands to Cr eate and Display Event Channels

Command Description

make channel Creates an event channel. Y ou can also specify a maximum number of events that the channel r eceives, and a time- out value.

show channel Analogous to the show message command. Enables you to examine the contents of an event channel.

Table12 mossh Commands to Find a Scope Manage and Register a Pattern

Command Description

find scope Locates or cr eates a Scope Manager . Option you can include a T oolTalk session id. Also, you can specify whether a new Scope Manager should be cr eated if no scope exists.

register pattern Registers a pattern, or pattern sequence, and the associated event channel with a given scope manager .

show scope Analogous to the show message command. Enables you to examine the contents of a scope.

14 SunSoft — April 1994

Creating a Pattern

The mossh commands described in T able 9 create a pattern and specify the information it will contain.

Table9 mossh Commands to Cr eate Patterns

Command Description

make pattern Analogous to the make message command. This command creates a pattern with the name specified. Y ou can supply a sentence to be contained in this pattern.

modify pattern Analogous to the modify message command. This command modifies the various parameters of a pattern. The options described in T able 10 enable you to set the pattern parameters

show pattern Analogous to the show message command. Enables you to examine the contents of a pattern. The maximum number of uses and the lifetime ar e set to zer o.

Table10 modify pattern Command Options

Option Parameter Definition

-w sentence Describes the information in the pattern.

-s channelname The mossh name of an event channel

-u user_data Sentence contents for use by the application, not by MOS. Defaults to NULL.

The Messaging Object Service 13

An Easy Way to Get Started Using MOS

Included with MOS is a demo utility , mossh, which enables you to perform a variety of essential MOS functions without having to master the underlying interfaces. mossh is a command interpr eter that pr ovides commands for most of the public portion of the MOS IDL.

Creating Messages

The mossh commands described in T able 7 create a message and specify the information it will contain.

Table7 mossh Commands to Cr eate Messages

Command Description

make message Creates a message with the name specified. Y ou can supply a sentence, which is the data to be contained in this message. In general, this command is used to cr eate objects. mossh names the object r eferences for the cr eated objects so that they can be easily used by other mossh commands.

modify message Modifies any of the parameters of a message shown in T able 8.

show message Enables you to examine the contents of a message.

Table8 modify message Command Options

Option Parameter Definition

-w sentence Describes the information carried by the message.

-u user_data Sentence contents for use by the application, not by MOS. Defaults to NULL.

-m max_uses Limits the number of r ecipients of the message by restricting the number of patterns executed with this message to the number max_uses.

-l lifetime The number of seconds elapsed after 00:00 1/1/70 when the message should no longer be used.

-s channelname The mossh name of an event channel.

12 SunSoft — April 1994 set of r ules Brian has specified to MOS; ther efore, the message does not match his pattern and the Stock Scope Manager does not send a message to its event channel.

Scene Five: The Buying Activity

Julie receives the StockForSale message and, since both the index and indicators ar e up, she decides to pur chase Steve’s stock. She sends a query to the Stock Scope Manager to find out who would see her Buy r equest. The result r eturned to her indicates that the FTC and Brian ar e both inter ested in seeing the transaction. She sends a Buy message to her br oker, indicating to the Stock Scope Manager to also deliver a copy of the message to the FTC, but not to deliver a message to Brian (because, in this example, she does not want Brian to know her personal business).

Julie’s broker r eceives the Buy message. When the transaction has been executed, the Br oker application automatically sends her a BuyAcknowledged message, which is also sent to the FTC.

The Messaging Object Service 11

Figure 2 Sending a Message

Scene Thr ee: The Observers

In addition to the stockholders and their br okers, ther e are at least two other parties inter ested in the activities occurring in the Stock scope: Brian and the Federal T rade Commission (FTC). Brian has set up a complex set of r ules to indicate to MOS that he only wants to be informed when something “r eally important” occurs; the FTC is monitoring all trading activity .

Scene Four: The Selling Activity

Steve decides to sell some stock and his StockT rading application sends out a StockForSale message to the Stock Scope Manager . The Stock Scope Manager sends the message to the event channel of all the patterns that matched the message, including to the event channel in which the Observer FTC r eceives messages. However , this sale is not a “r eally important” sale accor ding to the

Event Channel

Pattern_1 Pattern_2 Event

Registered Patterns

Results

Matching

Broker’s Application

Julie’s Stock Trading

Sends a message

Scope Manager

Connection

Application

10 SunSoft — April 1994

Obtaining Results StockTrading applications “listen” on their event channel for messages broadcast by Br oker applications. For example, the following events occur might occur in this scenario:

1. A Broker application cr eates a message containing new index information.

2. The Broker application sends the message to the Stock Scope Manager .

3. The Stock Scope Manager matches the incoming message with the r egister ed patterns and determines which applications ar e inter ested in r eceiving the message.

4. The Stock Scope Manager determines the event channel for each matched message.

5. The Stock Scope Manager sends a Result to the event channel.

The result contains a r eference to the matched pattern and the message that caused the match to occur .

6. Each StockTrading application obtains the Result fr om the event channel.

7. The StockTrading application examines the Result for specific information about the match.

8. The StockTrading applications use the information to buy , sell, or hold stock.

Figur e 2 shows how the Br oker application sends the message and the StockTrading applications r eceive it.

The Messaging Object Service 9

Figure 1 Registering Patterns

Scene T wo: The Br okers

The br okers also use MOS- based applications in the DOE envir onment. These applications (which we will call Br oker applications) perform several tasks:

• When the indexes and indicators ar e announced, each application

automatically send two messages to the inter ested stockholders in their scope: one message containing the Consumer Price Index and the other message containing the value of the indicators.

• They sends messages to an individual stockholder whenever the br oker

receives and executes a buy or sell or der.

• They advertise the br okers’ services and pr ofile their capabilities.

Applications communicate by br oadcasting messages to the scope and by “listening” for r esults on their event channel. In this example, the messages the Broker applications br oadcast include messages containing index and indicator messages, messages about stocks for sale, and confirmation of or ders being received and executed.

Event Channel

Application Scope Manager

Event Channel Pattern

Pattern Object

Register Pattern B on Event Channel A

A B

... ...

... ...

... ...

objref established objref established existing objref existing objref

8 SunSoft — April 1994

Each StockT rading application must do the following:

1. Obtain a pattern factory .

The pattern factory is a sour ce of patterns.

2. Use the pattern factory to cr eate a pattern.

This empty template is used to hold the actual information to be matched.

3. Set the sentence to specify the messages it wants to r eceive.

In this example, the sentence specifies messages containing index and indicator information.

Registering a Pattern Once a set of patterns is cr eated, an application must r egister these patterns with the scope. The scope r etains all patterns r egister ed by applications within the scope.

Each StockT rading application must do the following:

1. Obtain a scope.

2. Obtain a pattern.

3. Obtain an event channel factory .

4. Use the event channel factory to obtain an event channel.

5. Identify the pattern and the event channel.

6. Register the pattern with the Scope Manager .

The event channel is used like a mailbox by the Scope Manager to keep all incoming messages that match the patterns r egister ed by the application. Applications have unr estricted use of event channels; applications can shar e event channels with other applications, or “listen” to mor e than one event channel at once. Patterns can be r egister ed on multiple event channels, and multiple patterns can be r egister ed on any given event channel.

Figur e 1 shows how the Scope Manager establishes and maintains a list of object references to event channels and their corr esponding patterns.

The Messaging Object Service 7

Once the r ules wer e set, the stockholders r egister ed the patterns that will match the messages in which they ar e inter ested in r eceiving. Registering a pattern r equir ed the applications to each perform four tasks: finding the manager of the scope of inter est (in this example, the Stock Scope Manager), creating patterns describing their stock inter ests, registering the pattern, and creating an event channel in which to r eceive the matched messages.

Finding the Scope To inter- operate with other applications, an application must first find its scope. The StockT rading applications need to find the Stock scope in or der to be able to r eceive the index and indicator messages.

Each StockT rading application must do the following:

1. Obtain an object r eference for a Scope Pr ovider .

2. Ask the Scope Pr ovider to find a particular scope (in this example, the Stock scope). With this invocation, the application indicates whether a new scope should be created if none exists.

The Scope Provider does the following:

1. Receives the invocation and attempts to find the scope thr ough the Naming service. The Naming service traverses the name space until the scope is found.

2. Relays a r eference to the Scope Manager of each application’s scope.

3. Once a scope is found, the Scope Pr ovider is no longer needed by the applications.

Creating Patterns To receive information, an application must first cr eate patterns and then register these patterns with the Scope Manager . The patterns describe which messages the application is inter ested in r eceiving. The Scope Manager r etains these patterns and matches them against incoming messages.

In this example, each StockT rading application must specify the range of messages it is inter ested in r eceiving in or der to r eceive information fr om other applications in the Stock scope.

6 SunSoft — April 1994

To set up their envir onments to listen for the combinations of information that inter ests them, each stockholder specified a set of “r ules” when they first installed their StockT rading applications. These set of r ules ar e implemented using MOS patterns. Julie’s set of r ules is shown in T able 6.

Table5 Hypothetical MOS Message Pr otocol for StockT rading Applications

Message Description

CPIndexAnnounce Indicates whether the Consumer Price Index has gone up, gone down, or stayed the same, and the amount it has changed.

IndicatorsAnnounce Indicates whether the composite Economic Indicators value has gone up, gone down, or stayed the same, and the among it has changed.

Buy Places a buy or der.

Sell Places a sell or der.

BuySellAcknowledge Acknowledges that a buy or sell or der has been r eceived and successfully executed.

Table6 Julie’s Rules for Buying and Selling Stock

Rule Purpose

Buy100 Specifies the conditions favorable for Judy to pur chase 100 shar es, namely , that both the Consumer Price Index and the Economic Indicators ar e up.

Sell100 Specifies the conditions appr opriate for Judy to sell 100 shar es, namely , that both the Consumer Price Index and the Economic Indicators ar e down.

Buy10 Specifies the conditions appr opriate for Judy to buy 10 shar es, namely that either the Consumer Price Index or the Economic Indicators ar e up.

The Messaging Object Service 5

An Example Scenario

MOS pr ovides a high level of flexibility for specifying which messages an application is “inter ested” in r eceiving. This section pr ovides an example of how MOS can be used. The scenario shows how applications can specify complex conditions and combinations of conditions for r eceiving messages.

Scene One: The Stockholders

Julie, Thomas, and Steve all own stock in the Ritzee movie theaters. The value of each shar e of this stock is influenced by the Consumer Price Index and a group of Economic Indicators, which each stockholder r eceives fr om their broker once per month. The chart shown in T able 4 is used by each stockholder to make buy and sell decisions.

Note – Julie, Thomas, and Steve ar e referred to collectively as “stockholders” in this example.

The stockholders use MOS- based applications in the DOE envir onment. Each stockholder ’s application is set up to “listen” for index and indicator messages in the combinations listed in T able 4. Depending on which combination is received, the individual stockholder ’s application sends out a buy or sell or der to the br oker and notifies the stockholder that a buy or sell or der has been sent. Table 5 shows the hypothetical MOS message pr otocol used by these StockTrading applications.

Note – The stockholders’ applications ar e referred to as the StockT rading applications in this example.

Table4 Stock Decision Matrix

Stockholder

Index Up AND Indicators UP

Index Down AND Indicators Down

Index Up OR Indicators Up

Julie Buy 100 Sell 100 Buy 10

Thomas Buy 50 Sell 50 No activity

Steve Buy 1,000 Sell 500 Buy 50

4 SunSoft — April 1994

Result An application uses the Result interface to obtain the r esults of a message-pattern match. Each r esult contains object r eferences for the pattern that was matched and the message that matched the pattern. The r esult also contains the set of variables in the pattern sentence pair ed with the values in the message sentence that they matched.

ResultDispatch The ResultDispatch interface is implemented by the Scope Manager .

ScopeManager An application uses the ScopeManager interface to r egister and unr egister patterns, and to send and try messages. This interface includes a tooltalk_scope attribute that indicates whether the scope is a T oolTalk scope.

Message Factory An application uses the MessageFactory interface to cr eate messages.

Pattern Factory An application uses the PatternFactory interface to cr eate patterns.

ScopePr ovider An application uses the ScopePr ovider interface to find, cr eate, and delete scopes.

Table3 Basic MOS Interfaces (Continued)

Interface Description

The Messaging Object Service 3

Basic Mechanisms

Two basic mechanisms manage the flow of information between applications: the Scope Pr ovider and the Scope Manager (see T able 2).

Basic Interfaces

The basic MOS interfaces pr ovide facilities for cr eating, cloning, and destr oying messages and patterns, and for obtaining r esults fr om message- pattern matches.

Table2 Basic MOS Mechanisms

Mechanism Definition

Scope Pr ovider • Finds the scope into which messages will be sent. • If no scope exists, the Scope Pr ovider cr eates one if the application has indicated that one should be cr eated.

• If the r equested scope exists, the Scope Pr ovider r eturns the object reference to the scope.

Scope Manager • Coor dinates the flow of information in a given scope. • Contains a list of patterns that applications in the scope have register ed.

• Maintains object r eferences to the event channel(s) associated with the patterns.

• Matches incoming messages against its list of patterns. • Sends r esults to the Event Channels.

Table3 Basic MOS Interfaces

Interface Description

Message An application uses the Message interface to send messages to other applications. The interface defines a message and its attributes.

Pattern An application uses the Pattern interface to specify the kinds of messages it wants to r eceive. A pattern contains a sentence that is used to match against sentences contained in incoming messages. This interface contains operations to set the sentence in the pattern and to destr oy the pattern.

2 SunSoft — April 1994

How Does MOS Work?

As in ToolTalk, MOS applications send and r eceive messages. Messages contain sentences, which ar e the formal statements of the information in the message. An application can specify in which messages it is inter ested r eceiving thr ough patterns, which MOS uses to match against incoming messages.

MOS applications send messages to a scope. The scope limits message delivery to only the applications who have r egister ed inter est in the scope. For example, a collection of financial applications might r egister ed inter est in messages sent in a “stock trading” scope, or desktop applications might be inter ested in messages sent in a T oolTalk session scope.

MOS enables applications to “scr een” its incoming messages by specifying that certain conditions must be tr ue. An application can also specify that it wants to receive a message if ConditionA is tr ue, or if ConditionB is tr ue. MOS uses the Event service as the mechanism to pass information to the applications. Event channels pr ovide a versatile means for applications to connect with MOS. This flexibility enables MOS applications to specify their inter est very accurately .

Scopes

A scope is a name space r epresenting a range of inter est for a set of applications. A scope limits the range of communication for the gr oup of applications. A scope is used to r epresent a gr oup of applications with shar ed inter ests, such as numerical values, events, strings, or any other information that could change during a pr ogram’s execution. A T oolTalk session is one possible kind of scope fr om the point of view of a MOS application. MOS uses the Naming service to or ganize the scopes served by MOS.

1

The Messaging Object Service

The Messaging Object Service (MOS) is a Pr oject DOE Object Service that provides an inter -operability solution for applications in the DOE envir onment. MOS also pr ovides inter -operability between legacy T oolTalk® applications and MOS- compiant applications r unning in the DOE envir onment.

What is MOS?

For DOE developers, MOS pr ovides a simple and ef fective way to integrate different DOE applications. For developers now using T oolTalk to integrate applications in the Solaris envir onment, MOS assur es that their T oolTalk applications will integrate smoothly into the DOE envir onment; and that users will be able to continue to r un their T oolTalk applications in the DOE envir onment, inter -operating with DOE applications integrated thr ough MOS.

MOS enables applications to br oadcast messages that ar e picked up by inter ested applications. Applications can also specify which incoming messages they ar e inter ested in r eceiving. Only incoming messages that match the given set of criteria ar e passed on to the application.

Applications send, specify , and r eceive information thr ough thr ee basic objects: messages, patterns, and r esults (see T able 1).

Table1 Basic MOS Objects

Objects Definition

Message A request or notification. For example, a r equest could be for an application to perform a computation and r eply with a r esult. A notification is for br oadcasting information (a state change, for example).

Pattern A specification of exactly what kinds of messages an application is inter ested in r eceiving.

Result A set of information that describes how a pattern matched a message.

iv SunSoft—April 1994

The ToolTalk Service and Project DOE Relationship iii

TableofContents

What is MOS?.....................................................................................1

How Does MOS Work? ....................................................................... 2

An Easy Way to Get Started Using MOS ............................................ 13

Inter-Operating with ToolTalk .......................................................... 17

Summary..........................................................................................20

© 1994 Sun Micr osystems, Inc. 2550 Garcia Avenue, Mountain V iew, California 94043-1 100 U.S.A.

All rights r eserved. This pr oduct and r elated documentation ar e protected by copyright and distributed under licenses r estricting its use, copying, distribution, and decompilation. No part of this pr oduct or r elated documentation may be r eproduced in any form by any means without prior written authorization of Sun and its licensors, if any .

Portions of this pr oduct may be derived fr om the UNIX® and Berkeley 4.3 BSD systems, licensed fr om UNIX System Laboratories, Inc. and the University of California, r espectively . Third-party font softwar e in this pr oduct is protected by copyright and licensed fr om Sun’s Font Suppliers.

RESTRICTED RIGHTS LEGEND: Use, duplication, or disclosur e by the United States Government is subject to the r estrictions set forth in DF ARS 252.227-7013 (c)(1)(ii) and F AR 52.227-19.

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

TRADEMARKS Sun, Sun Micr osystems, the Sun logo, SMCC, the SMCC logo, SunSoft, the SunSoft logo, Solaris, SunOS, OpenW indows, DeskSet, ONC, NFS, NetISAM, and T oolTalk ar e trademarks or r egister ed trademarks of Sun Microsystems, Inc. UNIX and OPEN LOOK ar e register ed trademarks of UNIX System Laboratories, Inc.. All other pr oduct names mentioned her ein ar e the trademarks or r egister ed trademarks of their r espective owners.

All SPARC trademarks, including the SCD Compliant Logo, ar e trademarks or r egister ed trademarks of SP ARC International, Inc. SP ARCstation, SP ARCserver , SPARCengine, SP ARCworks, and SP ARCompiler ar e licensed exclusively to Sun Micr osystems, Inc. Pr oducts bearing SP ARC trademarks ar e based upon an ar chitectur e developed by Sun Micr osystems, Inc.

The OPEN LOOK® and Sun™ Graphical User Interfaces wer e developed by Sun Micr osystems, Inc. for its users and licensees. Sun acknowledges the pioneering ef forts of Xer ox 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 Xerox Graphical User Interface, which license also covers Sun’s licensees who implement OPEN LOOK GUIs and otherwise comply with Sun’s written license agr eements.

X Window System is a trademark and pr oduct of the Massachusetts Institute of T echnology .

THIS PUBLICATION IS PROVIDED “AS IS” WITHOUT W ARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED T O, THE IMPLIED W ARRANTIES OF MERCHANT ABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT .

THIS PUBLICATION COULD INCLUDE TECHNICAL INACCURACIES OR TYPOGRAPHICAL ERRORS. CHANGES ARE PERIODICALL Y ADDED TO THE INFORMA TION HEREIN; THESE CHANGES WILL BE INCORPORA TED IN NEW EDITIONS OF THE PUBLICA TION. SUN MICROSYSTEMS, INC. MA Y MAKE IMPROVEMENTS AND/OR CHANGES IN THE PRODUCT(S) AND/OR THE PROGRAM(S) DESCRIBED IN THIS PUBLICATION AT ANY TIME.

ii SunSoft—April 1994

A White Paper

The Messaging Object Service