Part Number: 801-7208-01 Revision 4.0

SunPro

A Sun Microsystems, Inc. Business

2550 Garcia Avenue Mountain V iew, CA 94043 U.S.A.

IntegratingApplications withtheSPARCworks3.0Toolset

May 1994

Please Recycle

© 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 restricting its use, copying, distribution, and decompilation. No part of this pr oduct or r elated documentation may be reproduced 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 pr otected 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, SunPr o, the SunPr o logo, SunSoft, Sun-4, T oolTalk, and OpenW indows ar e trademarks or register ed trademarks of Sun Micr osystems, 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 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. SPARCstation, SP ARCserver , SPARCengine, SP ARCworks, and SP ARCompiler ar e 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.

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 Xer ox Graphical User Interface, which license also covers Sun’s licensees who implement OPEN LOOK GUIs and otherwise comply with Sun’s written license agreements.

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 PERIODICALLY 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 PUBLICA TION AT ANY TIME.

iii

Contents

Preface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Intended Audience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Organization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii

Additional Refer ences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . viii

1. SPARCworks T ool Integration . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Introduction to SP ARCworks . . . . . . . . . . . . . . . . . . . . . . . . . . 1

The ToolTalk Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

More about SP ARCworks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

SPARCworks Manager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

SourceBrowser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Debugger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

FileMerge. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

MakeTool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Advantages of SP ARCworks T ools. . . . . . . . . . . . . . . . . . . 5

iv Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

Integrating with SP ARCworks . . . . . . . . . . . . . . . . . . . . . . . . . 6

Types of Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Visual Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Contr ol Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Data Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Strategies for Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Understand the SP ARCworks toolset . . . . . . . . . . . . . . . . 8

Decide what pr ocess you want to automate . . . . . . . . . . . 8

Learn ToolTalk basics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Examine the T oolTalk messages for SP ARCworks tools . 8

Start with visual integration . . . . . . . . . . . . . . . . . . . . . . . . 9

2. The ToolTalk Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

The ToolTalk Service Overview . . . . . . . . . . . . . . . . . . . . . . . . . 12

How Applications Use the T oolTalk Service . . . . . . . . . . . 12

Registering Inter est In ToolTalk Messages . . . . . . . . . . . . 13

Sending T oolTalk Messages . . . . . . . . . . . . . . . . . . . . . . . . . 14

Receiving T oolTalk Messages . . . . . . . . . . . . . . . . . . . . . . . 14

Process-Oriented Messaging . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

Processes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Sessions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

ToolTalk Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Message Attributes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

How the T oolTalk Service Routes Messages . . . . . . . . . . . 18

Modifying Y our Application to Use the T oolTalk Service . . . 19

Contents v

Include the T oolTalk API File . . . . . . . . . . . . . . . . . . . . . . . 20

Using Message Patterns T o Register Inter est In Messages 22

Registering Inter est in a Session or File . . . . . . . . . . . . . . . 25

Sending Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Receiving Messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Stopping Interaction with the T oolTalk Service . . . . . . . . 32

3. Integrating an Application with SP ARCworks . . . . . . . . . . . . 33

Messages Description Syntax . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Assumed Message Items . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

SPARCworks Session Pr otocol . . . . . . . . . . . . . . . . . . . . . . . . . 36

Starting SP ARCworks T ools . . . . . . . . . . . . . . . . . . . . . . . . 36

SPARCworks Manager Integration . . . . . . . . . . . . . . . . . . . . . . 38

SourceBrowser Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Contr ol and Data Integration . . . . . . . . . . . . . . . . . . . . . . . 40

IDE Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

Debugger Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

ID’s. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

dbx Events . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Debugger V iew Port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

MakeTool Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

FileMerge Integration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

FileMerge Start-up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

FileMerge Requests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

vi Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

FileMerge Notices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Performance Analyzer Integration . . . . . . . . . . . . . . . . . . . . . . 78

A. ToolTalk Message Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

vii

Preface 1

Intended Audience

This manual is intended for softwar e developers who wish to integrate additional softwar e development tools into SP ARCworks™ 3.0. SP ARCworks 3.0 supports T oolTalk as an interapplication, message-passing mechanism by which to communicate with other softwar e tools. The SP ARCworks suite of tools contains a set of pr otocols which a developer can use to integrate an application with SP ARCworks. These pr otocols define messages sent and received by each of the SP ARCworks tools.

Note: The messages described in this white paper ar e also applicable in the ProWorks envir onment.

Organization

Chapter 1, “SP ARCworks T ool Integration,” pr ovides an overview of the SPARCworks tools and describes how to integrate your tools into the SPARCworks T oolset.

Chapter 2, “The T oolTalk Service,” pr ovides an overview of the T oolTalk service and its general use in tool integration. This chapter describes how to instr ument your code to open up a connection with T oolTalk. The chapter also describes how to r egister message patterns that you would like to send and receive.

viii Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

Chapter 3, “Integrating an Application with SP ARCworks,” describes all the ToolTalk messages available fr om the SP ARCworks 3.0 tools. Y ou can use these messages to integrate your applications with SP ARCworks.

Appendix A, “T oolTalk Message Index,” pr ovides an alphabetical listing of all ToolTalk messages available fr om SPARCworks 3.0 with cr oss references to the text pages on which the messages ar e described.

Additional References

For mor e information on SP ARCworks, consult the following publications:

• SPARCworks 3.0 Manual Set, Part Number 825-2189-02

• SPARCworks Technical White Paper: SPARCworks Toolset, Part Number 800- 6943-10

• Product Guide: Power Tools for Professional Developers

For mor e information on T oolTalk for Solaris 2. 2 users, consult the following references:

• ToolTalk 1.1 User’s Guide, Part Number 801-3667-10

• ToolTalk 1.1 Reference Manual, Part Number 801-3666-10

• SunSoft Pr ess. The ToolTalk Service: An Inter-operability Solution.

For mor e information on T oolTalk for Solaris 2. 3 users, consult the following references:

• ToolTalk 1.1.1 User’s Guide, Part Number 801-5275-1

• ToolTalk 1.1.1 Reference Manual, Part Number 801-5275-10

• SunSoft Pr ess. The ToolTalk Service: An Inter-operability Solution.

1

SPARCworksToolIntegration 1

Introduction to SPARCworks

SPARCworks™ 3.0 is an open, integrated suite of pr ogramming tools for use with SPARCompiler™ language systems. The SP ARCworks pr ogramming envir onment speeds and simplifies the tasks softwar e developers do most often — edit and mer ge sour ce code, compile pr ograms, debug pr ograms, and tune program performance.

The following SP ARCompiler language systems can be used with SP ARCworks tools:

• SPARCompiler C • SPARCompiler C++ • SPARCompiler FOR TRAN • SPARCompiler Pascal

A separate version of SP ARCworks is available to support SP ARCompiler Ada.

SPARCworks can be extended to support multithr eaded application development with SP ARCworks/iMPact. SP ARCworks can also be extended to support code management with SP ARCworks/T eamWare.

The ToolTalk Service

SPARCworks™ 3.0 supports T oolTalk - the COSE standar d for inter -tool communication - as an interapplication, message-passing mechanism by which to communicate with other softwar e tools. The SP ARCworks suite of tools

2 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994 contains a set of pr otocols which you can use to integrate your tools with SPARCworks. These pr otocols define messages sent and r eceived by each of the SPARCworks tools. SP ARCworks itself is integrated using T oolTalk.

More about SPARCworks

The SPARCworks pr ogramming envir onment consists of the following six tools:

• SPARCworks Manager — for managing and coor dinating other

SPARCworks pr ogramming tools

• SourceBrowser — for statically analyzing sour ce code and pr ogram

structur e

• Debugger — for dynamically analyzing pr ograms, observing behavior

while the pr ogram r uns, and collecting information for performance profiling

• Analyzer — for tuning pr ogram performance, including memory allocation • FileMerge — for mer ging sour ce files and coor dinating sour ce code changes • MakeT ool — for building pr ograms and br owsing makefiles

SPARCworks Manager

SPARCworks Manager pr ovides an easy-to-use, unified way to start SPARCworks tools and contr ol the pr ogramming envir onment. A tool that is started fr om the SP ARCworks Manager is ther eafter associated with that instance of SP ARCworks Manager , and can be contr olled as part of a management session.

In addition to managing the other five standar d SPARCworks tools, SPARCworks Manager can also contr ol custom applications written by users or third-party developers. When integrated with SP ARCworks and executed under SP ARCworks Manager , the standar d SPARCworks tools and custom applications combine to pr ovide you with the following advantages:

• Drag and drop execution — Y ou can drag an on-scr een DeskSet object (a file

icon, for example) with the mouse pointer and dr op it on a SP ARCworks tool, which r ecognizes whether or not the object can be loaded or otherwise acted upon.

SPARCworks Tool Integration 3

1 • Session control — Y ou can gr oup development activities into convenient

management sessions. Multiple sessions can pr oceed simultaneously , each contr olled by its own SP ARCworks Manager .

• Workspace organization — SP ARCworks Manager helps you make the best

use of on-scr een workspace. SP ARCworks tools associated with a management session can be closed to a single icon.

• Central control — The SP ARCworks Manager can set envir onment variables

and the working dir ectory for all SP ARCworks tools used in a session.

SourceBrowser

SourceBrowser is the SP ARCworks tool for static pr ogram analysis. It of fers multiple language support, including pr ograms that mix softwar e modules written in dif ferent languages. It pr ovides a T ext Editor for sour ce, enabling you to edit sour ce using T ext Editor commands similar to those in other OpenW indows applications, such as MailT ool. Sour ceBrowser handles lar ge applications, maintaining a high level of ef ficiency r egardless of the amount of code you ar e browsing.

You can use Sour ceBrowser as a GUI to grep and display a sour ce file containing matches. Sour ceBrowser enables you to find symbols and strings in sour ce and to match wildcar ds and r egular expr essions. You can also perform semantic queries.

Using Sour ceBrowser , you can br owse information about pr ograms that do not compile completely . You can also pr oduce function call graphs. For C++, you can also pr oduce class graphs that r epresent the inheritance hierar chy and browse class definitions.

Debugger

The SPARCworks Debugger dynamically analyzes a pr ogram, letting you observe its behavior while it is r unning. Debugger gives you complete contr ol of program execution and simultaneously collects performance data for later use with SP ARCworks Analyzer . From within Debugger you can identify a problem, edit sour ce code, r ebuild the pr ogram, and then continue dynamic analysis.

In addition to the mouse-selectable functions of the OpenW indows interface (which you can customize to suit your needs), Debugger pr ovides a pane in which you can type commands dir ectly to the command line.

4 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

1 Advanced Debugger featur es include integrated r untime err or checking to impr ove quality , and fix and continue to dramatically impr ove developer productivity .

SPARCworks/iMPact is an optional pr oduct to enhance Debugger support for developing and debugging multithr eaded applications.

Analyzer

After having successfully compiled a pr ogram and eliminated its major bugs, you can evaluate its performance using the SP ARCworks Analyzer . The Analyser measur es and displays an application’s performance pr ofile, suggesting ways to impr ove performance.

The Analyzer eliminates the need to compile and link an application with special data collection instr umentation — any pr ogram that has been compiled for debugging can be analyzed. Y ou can collect a variety of performance data types, and you can contr ol the data collection pr ocess while an application is running. By letting you focus on the ar eas wher e performance pr oblems occur , the Analyzer easily tests your hypotheses about a pr ogram’s behavior .

As a further help in r ebuilding your pr ogram with impr oved performance, the Analyzer identifies impr oved or dering for loading functions into the pr ogram’s addr ess space. It cr eates a mapfile and you can then r ebuild the pr ogram by passing the new or dering to the Solaris linker and pr oducing an executable with r educed working set size.

FileMerge

SPARCworks FileMer ge pr ovides a convenient way to mer ge two text files or directories of files. Most FileMer ge functionality is duplicated in the Solaris

diff(1) utility, but the FileMer ge window interface helps mer ge files mor e

easily and quickly than any command-line based tool.

In addition to loading two files to be mer ged, a user can specify a thir d file, called the ancestor of the two files. The two files to be mer ged ar e called descendants of the ancestor . When an ancestor file has been specified, FileMerge marks lines in the descendants that ar e different fr om the ancestor and pr oduces a mer ged file based on all thr ee files.

SPARCworks Tool Integration 5

1 MakeTool

MakeTool is an OPEN LOOK interface to make(1), the Solaris utility that oversees pr ogram compilation and ensur es that pr ograms ar e compiled fr om the newest sour ces. In addition, MakeT ool contains a br owser that helps you interpr et makefiles by expanding macr os and r ules.

Advantages of SPARCworks Tools

SPARCworks tools, with their high performance and full featur e set, enhance the alr eady rich Solaris softwar e development envir onment. T ogether , SPARCworks tools pr ovide the following advantages:

• The consistent look and feel pr ovided by the standar d OPEN LOOK

interface shortens learning time for new users.

• Visual and functional compatibility with DeskSet™ tools such as File

Manager and T ext Edit give SP ARCworks tools added value in the Sun development envir onment.

• SPARCworks Manager pr ovides a uniform way to integrate new tools into

the SPARCworks toolset and coor dinate them with the standar d SPARCworks tools.

• For simultaneous static and dynamic pr ogram analysis, Sour ceBrowser and

Debugger form a powerful combination.

• Advanced Debugger featur es such as r untime err or checking, and fix and

continue combine to impr ove quality and r educe turnar ound time.

• The concise graphical pr esentation of data pr ovided by Sour ceBrowser and

Analyzer quickly clarifies pr ogram str uctur e and uncovers performance bottlenecks.

• The pr ocess of building pr ograms and maintaining makefiles is assisted by

MakeTool, a graphical interface for the popular make utility.

• Differences between sour ce files can be found easily and a mer ged version

of two sour ce files can be cr eated quickly with FileMer ge.

6 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

1 Integrating with SP ARCworks

SPARCworks Manager session contr ol and SP ARCworks tool interaction is accomplished thr ough use of the Sun T oolTalk service. The T oolTalk service is a network-spanning, interapplication communication service that allows applications to communicate with other autonomous applications. Special SPARCworks pr otocols have been designed fr om the lar ger ToolTalk service to provide the means for SP ARCworks Manager , SourceBrowser , FileMerge, and Debugger to communicate with and transfer data to your tool.

Types of Integration

In the same way that SP ARCworks tools ar e integrated together , third party developers can integrate their applications with SP ARCworks. The thr ee types of integration available ar e:

• Visual Integration • Contr ol Integration • Data Integration

Your application may include one or mor e types of integration. None of the integration types is a pr erequisite for the other .

Visual Integration

At the level of visual integration, all tools ar e accessible fr om the SP ARCworks Manager tool palette. All tools ar e invoked in a similar way , by double clicking on the icon. Cut/copy/paste is supported acr oss tools. One advantage of having a common feel is the ease with which developers new to SP ARCworks can learn the tools and come up to speed. T ools on the palette ar e in a common ToolTalk session, with the advantage that tools r espond to a minimum subset of ToolTalk messages, such as open and close.

Control Integration

At the level of contr ol integration, all tools communicate using T oolTalk. Contr ol integration means that one tool can invoke operation of another tool. For example, fr om the SP ARCworks CallGrapher selecting a function and pressing the sour ce button causes the sour ce for the selected function to be

SPARCworks Tool Integration 7

1 displayed in the Sour ceBrowser . The tool contr ol integration is accomplished using ToolTalk messages. Thir d party tools can use these same messages to integrate with the SP ARCworks toolset.

Another example is the SP ARCworks Debugger , which displays information from the underlying dbx debugger engine based on T oolTalk messages.

Data Integration

Data integration involves taking advantage of data either pr ovided by the compilers or pr oduced by the SP ARCworks tools. Such data comes in the form of the following:

• stabs Format : The SPARCompilers generate pr ogram data in stabs format

which is utilized by the Debugger . stabs pr ovides compr ehensive information about the str uctur e and data of your pr ogram. If your tool is sour ce-code oriented, then stabs can help you with data integration. The SPARCworks 2.0 Debugger Interface manual describes the stabs format and is available thr ough SunPr o’s Partners Integration Pr ogram.

• IDF Format : The Sour ceBrowser is capable of generating a very simple-to-

parse data file of information found in the Sour ceBrowser database. The format of this file is called Intermediate Data Format (IDF). Though the information is not as compr ehensive as the stabs format, it is easier to parse and understand. Y ou would use this method if your sour ce code data needs are simple and you would like to integrate with the Sour ceBrowser . The IDF file format is documented in the manual Browsing Source Code. This manual is part of the SPARCworks 3.0 Manual Set.

• Performance Data . The Performance Analyzer is able to generate an ASCII

dump of the performance data collected. The data, generated by r unning the

er_export(1) utility, can be easily parsed and, per haps, displayed in a

multitude of ways not pr ovided by the Performance Analyzer . The format of the er_export output is documented in the manual Performance Tuning an Application. This manual is part of the SPARCworks 3.0 Manual Set.

Strategies for Integration

As a pr ospective integrator , think first about the types of integration that will be most useful to your customers. Next, map out the steps necessary to accomplish that kind of integration.

8 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

1 Here’s one suggestion for how to start integrating with SP ARCworks:

• Understand the SP ARCworks toolset • Decide what pr ocess you want to automate • Learn ToolTalk basics • Examine the T oolTalk messages for specific SP ARCworks tools • Start with visual integration (if applicable)

Understand the SPARCworks toolset

This document explains some of the basic featur es of the SP ARCworks tools and their integration possibilities. For mor e detailed information on the SPARCworks tools, consult the SP ARCworks documentation set.

Decide what process you want to automate

Would you like the user to be able to start your tools and SP ARCworks and manage their entir e development session fr om one place? Is ther e particular information about code that you would like to have, such as symbols and types, function names, or performance data? W ould the dynamic state of the Debugger be useful to you? W ould you like to execute a command on behalf of the user , and allow the command’s pr ocess to be tracked by the user? Ther e are many ways in which the SP ARCworks toolset can add value to your envir onment.

Learn ToolTalk basics

Chapter 2, “The T oolTalk Service,” describes the basics of T oolTalk and provides sample code fragments for setting up a T oolTalk session.

Examine the ToolTalk messages for SPARCworks tools

Examine the T oolTalk messages for the specific SP ARCworks tools with which you would like to integrate. Chapter 3, “Integrating an Application with SPARCworks,” is or ganized by each SP ARCworks tool. The messages listed ar e those available for you to use in your integration.

SPARCworks Tool Integration 9

1 Start with visual integration

Start with visual integration by integrating your tool with the SP ARCworks Manager to acquaint yourself with the integration pr ocess. Once that is accomplished, then contr ol and/or data integration will be achieved mor e easily.

10 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

1

11

TheToolTalkService^1 2

This section describes how the ToolTalk service, a network-spanning, interapplication communication service, allows your application to communicate with other autonomous applications. T utorial-style instr uctions for modifying your application to communicate via T oolTalk messages ar e given in the latter half of this section.

The ToolTalk service pr ovides multicast messaging; that is, an application sends a message that is deliver ed by the T oolTalk service to multiple r eceivers. Multicast messaging, with the concept of one-to-many communications, falls between br oadcast messaging (one-to-all) and point-to-point messaging (oneto-one). The T oolTalk service also pr ovides point-to-point messaging between applications.

The ToolTalk service supports two types of messaging, pr ocess-oriented and object-oriented messaging. Pr ocess-oriented messages ar e addr essed to other processes; object-oriented messages ar e addr essed to objects managed by processes.

This section intr oduces you to multicast, pr ocess-oriented messaging and how to modify your application to send and r eceive these messages. For mor e information on object-oriented messaging and the T oolTalk service in general, refer to the ToolTalk 1.1.1 User’s Guide. .

1. This section is adapted fr om the SunSoft DeskSet Integration Guide.

12 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 The ToolTalk Service Overview

The ToolTalk service is used by independent applications to communicate with each other without having dir ect knowledge of each other . Applications communicate by cr eating and sending T oolTalk messages. The T oolTalk service receives these messages, determines the r ecipients, and then delivers the messages to the appr opriate applications, as illustrated in Figur e 2-1.

Figure 2-1 Applications Using The T oolTalk Service T o Communicate

Before modifying your application to use the T oolTalk service, you must define (or locate) a message pr otocol. A message pr otocol is a set of T oolTalk messages that describe the operations that applications agr ee to perform. The message pr otocol specification includes the set of messages and how applications should behave when they r eceives the messages.

How Applications Use the ToolTalk Service

To communicate, applications cr eate, send, and r eceive 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.

Application A Application B Application C Application D

The ToolTalk Service

The ToolTalk Service 13

2 Receiving applications r etrieve messages and, after examining the information in the message, either perform an operation and r eply with the r esults or discar d the message.

An important T oolTalk featur e is that the sending application needs to know little about the r eceiving application. This is because applications that want to receive messages r egister their inter est in specific types of messages with the ToolTalk service.

Registering Interest In ToolTalk Messages

Sending applications need to know little about the r eceiving application because applications that want to r eceive messages explicitly state what these messages should look like. This information is r egister ed with T oolTalk in the form of message patterns. These message patterns usually match the message protocols that applications have agr eed to use. Applications can add mor e patterns for individual use.

Message patterns ar e created much like a message is cr eated; the same type of information is used in both. For each type of message an application wants to receive, it obtains an empty message pattern, fills in the attributes, and registers the pattern with the T oolTalk service.

When the T oolTalk service r eceives a message fr om a sender , it compar es the information in the message to the patterns that ar e register ed. Once matches have been found, the T oolTalk service delivers copies of the message to all recipients.

For each pattern describing a message it wants to r eceive, an application declar es whether it can handle the message or just wants to observe it. Although many applications can observe a message, only one application can handle it to ensur e that a r equested operation is performed at most once. If the ToolTalk service cannot find a handler for a message, it r eturns the message to its sender indicating that delivery failed.

Applications pr ovide message patterns to the T oolTalk service at installation time and/or while the application is r unning. The latter half of this section provides instr uctions on how to modify your pr ogram.

14 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 Sending ToolTalk Messages

To send a T oolTalk message, an application obtains an empty message, fills in the message attributes, and sends the message. T oolTalk messages ar e simple structur es containing fields for addr ess, subject, and delivery information. T o send a T oolTalk message, an application need only pr ovide this information:

• Should the r ecipient r espond to the message; is this a notice or a r equest? • What operation should be performed/has been performed? Ar e arguments

needed to perform the operation?

• What inter est does the r ecipient shar e with the sender; is the r ecipient

running in a specific user session or inter ested in a specific file?

To help narr ow the focus of the message delivery , an application can pr ovide more information in the message.

Receiving ToolTalk Messages

When the T oolTalk service determines that a message needs to be deliver ed to a specific pr ocess, it cr eates a copy of the message and notifies the pr ocess that a message is waiting. The pr ocess retrieves the message and examines its contents. The message may contain a notice that some operation has been performed. In this case, the pr ocess discar ds the message after r eading the information. If the message contains a r equest to perform an operation, the process performs the operation and r eturns the r esult of the operation in a reply to the original message. Once the r eply has been sent, the pr ocess can discar d the original message.

Process-Oriented Messaging

Process-oriented messaging pr ovides a communication path between applications to deliver information or r equest that an operation be performed by the pr ocess receiving the message. T o use pr ocess-oriented messaging, you need to be familiar with these T oolTalk concepts:

• Processes • Sessions

The ToolTalk Service 15

2 Processes

One execution of an application, tool, or pr ogram that uses the T oolTalk service is called a process in this section. A pr ocess is a Solaris pr ocess that has initialized and r egister ed with the T oolTalk service.

Procid

When a pr ocess opens communication with the T oolTalk service, it r eceives a process identifier (procid). Applications that send messages to a specific pr ocess must know the r eceiving application’s pr ocid. To find out this information, the sender can look at a pr evious message sent by the tar get application. The ToolTalk service automatically fills in a message’s sender attribute with the sender ’s procid.

Ptype

You can instr uct the T oolTalk service to consider your application as a potential message r eceiver when no pr ocess is r unning the application. This is done by providing message patterns and instr uctions for starting the application in a process type (ptype). The ptype file is compiled with the T oolTalk type compiler , tt_type_comp, at application installation time to make the information available to the ToolTalk service.

When an application includes a ptype, part of the r egistration and initialization activities r egister the ptype with the T oolTalk service. Registering a ptype will automatically r egister the message patterns listed in it.

In this section, the instr uctions for modifying your pr ogram explain how to register message patterns while the application is r unning. See the ToolTalk 1.1.1 User’s Guide for mor e information on ptypes.

Sessions

A group of pr ocesses r unning in the same X session or pr ocess tr ee session is called a session in this section. A session also contains an instance of the ToolTalk communication pr ogram, ttsession.

16 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 When a pr ocess opens communication with the T oolTalk service, the pr ocess that actually pr ovides the pr ocid is ttsession. A side ef fect of opening T oolTalk communication is that the session in which the action takes place becomes the default session for the pr ocess.

The concept of a session is important in the delivery of messages. Senders can “scope” a message to a session and the T oolTalk service will deliver it to all processes that have message patterns that r efer to the curr ent session. T o update message patterns with the curr ent session identifier (sessid), applications “join” the session.

ToolTalk Messages

ToolTalk messages contain attributes that stor e message information and provide delivery information to the T oolTalk service. T oolTalk uses this delivery information to r oute the messages to the appr opriate r eceivers.

Message Attributes

ToolTalk messages ar e simple str uctur es containing attributes for addr ess, subject ( operation and arguments), and delivery information ( class and scope.) Each message consists of attributes such as those shown in T able 2-1.

The ToolTalk Service 17

2 Table 2-1 Basic Message Attributes

Attribute Value

Addr ess procedur e, process, object, object type Class request or notice Operation action to be performed, or event that has occurr ed Arguments input values for operation, output r esults Scope session

These ar e fundamental attributes. Mor e message attributes ar e available for use by an application. See the ToolTalk 1.1.1 User’s Guide for a complete listing of message attributes.

Addressing

Messages addr essed to other applications can be addr essed to a particular process (process addr ess) or to any pr ocess that has r egister ed a pattern that matches your message ( procedure addr ess). When addr essing a message to a process, you need to know the pr ocess identifier (pr ocid) of the other application. Applications r eceive a pr ocid when they open communication with ToolTalk. The pr ocid is unique within the user ’s session in which the application was started.

However , it is unusual for one pr ocess to know another ’s procid; mor e often a sender doesn’t car e which pr ocess performs an operation (r equest message) or learns of an event (notice message).

Notices and Requests

Applications can send two classes of T oolTalk messages, notices and requests. A notice is informational, a way for an application to announce an event. Applications that r eceive a notice absorb the message without r eturning r esults to the sender . A request is a call for an action, with the r esults of the action recorded in the message, and the message r eturned to the sender as a r eply.

18 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 Scope

Applications using the T oolTalk service to communicate usually have something in common – the applications ar e running in the same session or they’re inter ested in the same file or data. Applications r egister this inter est by joining sessions with the T oolTalk service. This session information is used by the ToolTalk service in conjunction with the message patterns to determine what applications should r eceive a message.

When a message is scoped to a session, only those applications that have joined the session will be consider ed as potential r ecipients.

How the ToolTalk Service Routes Messages

A notice takes a one-way trip, as shown in Figur e 2-2. 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.

Figure 2-2 Notice Routing

A request, as shown in Figur e 2-3, takes a r ound-trip fr om sender to handler and back; copies of the message take one-way side trips to observers. The ToolTalk service delivers a r equest to, at most, 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 , or both; observers absorb a r equest without sending it back.

Sender State=Sent State=Sent

ToolTalk Service

Handler & Observers

The ToolTalk Service 19

2

Figure 2-3 Request Routing

Modifying Your Application to Use the ToolTalk Service

The steps you take in modifying your application to use the T oolTalk service fall into these gr oups:

• Including the API header files • Preparing for interaction with the T oolTalk service • Using message patterns • Registering inter est in a session or file • Sending messages • Receiving messages • Stopping interaction with the T oolTalk service

Sender

State=Handled State=Sent

ToolTalk Service Handler

State=Sent

Observers

Observers

State=Sent

or Failed

20 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 To illustrate how an application has been modified to use the T oolTalk service, a sample pr ogram, ttsample1, is used in the following sections. This pr ogram is available in the following OpenW indows dir ectory:

$OPENWINHOME/share/src/tooltalk/

To run the sample pr ogram, make the pr ogram in the dir ectory.

% make ttsample1

Include the ToolTalk API File

Include the tt_c.h file in your pr ogram. It’s located in this dir ectory:

%OPENWINHOME/share/include/desktop/

Here are the included files in ttsample1.

Preparing for Interaction with the T oolTalk Service

To prepar e for interacting with the T oolTalk Service, you will

• Open communication with the T oolTalk Service • Obtain a file descriptor that will notify you when messages have arrived • Setup to r eceive messages

The functions used in these operations ar e listed in T able 2-2.

/*
 * ttsample1 -- dynamic pattern, procedural notification
 */

#include <stdio.h>
#include <sys/param.h>
#include <sys/types.h>
#include <xview/xview.h>
#include <xview/panel.h>
#include <strings.h>

#include <desktop/tt_c.h>

The ToolTalk Service 21

2 Table 2-2 ToolTalk Initialization Functions

Function Return V alue T ype Description

tt_open char* Opens communication, sets default session to

curr ent user session, r eturns pr ocid

tt_fd int Obtains file descriptor

Open Communication and Obtain File Descriptor

To initialize your pr ocess with the T oolTalk service and pr epar e it to r eceive messages, you must obtain a pr ocess identifier (pr ocid) and a file descriptor (fd). The file descriptor informs your pr ocess when messages ar e deliver ed.

tt_open() returns the pr ocid for your pr ocess and sets this pr ocid as the

default pr ocid.

tt_fd() returns a file descriptor . When a message arrives for the default

procid in the default session, the file descriptor becomes active.

Here’s sample code to initialize and r egister with the T oolTalk service.

Setting Up to Receive Messages

When a message has arrived for your application, the file descriptor becomes active. How you ar e alerted that the file descriptor is active will vary depending on how your application is str uctur ed.

/*
 * Initialize ToolTalk, using the initial default session, and
 * obtain the file descriptor that will become active whenever
 * ToolTalk has a message for this process.
 */

my_procid = tt_open();
ttfd = tt_fd();

22 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 XView™ Pr ograms A pr ogram that uses the XV iew notifier , through xv_main_loop() or

notify_start(), can have a callback function invoked when the file

descriptor becomes active. Invoke notify_set_input_func() with the handle for the message object as a parameter .

Here’s how ttsample1, an XView pr ogram, is set up to r eceive messages.

X Window System Xt (Intrinsics) Pr ograms A Xt-based pr ogram uses XtAddInput to watch for arriving messages.

TNT Pr ograms A TNT-based pr ogram uses wire_AddFileHandler to watch for an active file descriptor .

Other Xlib Pr ograms Programs str uctur ed ar ound a poll use the file descriptor r eturned by

tt_fd(). When the file descriptor becomes active, the poll will exit.

Using Message Patterns To Register Interest In Messages

After setting up to r eceive messages, you need to tell the T oolTalk service what types of messages you want to r eceive. To create and r egister message patterns that the T oolTalk service will use when determining message r ecipients, you

• Obtain a message pattern handle • Set and add pattern attributes

ttfd = tt_fd();

/*
 * Arrange for XView to call receive_tt_message when the ToolTalk
 * file descriptor becomes active.
 */

notify_set_input_func(base_frame, receive_tt_message, ttfd);

The ToolTalk Service 23

2 • Register the message pattern • Unregister the message pattern when you no longer want to r eceive

messages that match this pattern

The functions used in these operations ar e listed in T able 2-3.

Table 2-3 Message Pattern Functions

Function Return V alue T ype Description

tt_pattern_create Tt_pattern Obtains a handle to a message pattern
tt_pattern_<attribute>_set Tt_status Sets the value for this pattern attribute
tt_pattern_<attribute>_add Tt_status Adds values to this pattern attribute
tt_pattern_register Tt_status Registers pattern with the T oolTalk service
tt_pattern_unregister Tt_status Unregisters pattern fr om the T oolTalk service
tt_pattern_destroy Tt_status Destr oys the message pattern

Obtain a Message Handle

To get a “handle” or “opaque pointer” to a new pattern object, use

tt_pattern_create(). Use this handle on succeeding calls to r eference the

pattern.

Set and Add Pattern Attributes

To fill in pattern information, use the tt_pattern_<attribute>_add() or

tt_pattern_<attribute>_set() calls for each attribute of the pattern. See

Table 2-4 for pattern attributes r elevant to pr ocess-oriented messages.

Table 2-4 Message Pattern Attributes for _add

Attribute Values Description

arg char[] Add ar guments barg unsigned char[] Add boolean ar guments iarg int Add integer ar guments addr ess TT_PROCEDURE, TT_OBJECT, Add addr ess

TT_HANDLER, TT_OTYPE

callback function_name Add message callback

24 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 class TT_NOTICE, TT_REQUEST Add class disposition TT_DISCARD, TT_QUEUE, Add disposition for r eceiving tool

TT_START,
TT_QUEUE+TT_START

file char *file Add filename object char *objid Add object op char *opname Add operation opnum int opnum Add operation number otype char *object_type Add object type scope TT_SESSION, TT_FILE, Add scope

TT_BOTH,
TT_FILE_IN_SESSION

sender char *procid Add sending pr ocess identifier sender_ptype char process_type Add sending pr ocess type session char *sessid Add session identifier state TT_CREATED, TT_SENT, Add state

TT_HANDLED, TT_FAILED,
TT_QUEUED, TT_REJECTED,
TT_STARTED

Table 2-5 Message Pattern Attributes for _set

Attribute Values Description

category TT_OBSERVE,T_HANDLE Set category user void* v Set arbitrary user data (one wor d length)

Note – You can supply multiple values for each attribute in the pattern except for category; the pattern attribute matches a message attribute if any of the values in the pattern match the value in the message.

The ToolTalk Service 25

2 The following pattern attributes must always be supplied:

• Category • Scope

Registering a Message Pattern

When the pattern is complete, r egister it with tt_pattern_register(), and join the sessions or files you specified.

Here’s sample code to cr eate and r egister a pattern:

Unregistering Message Patterns

To stop r eceiving messages that match a message pattern, use

tt_pattern_unregister() to unr egister the pattern or
tt_pattern_destroy() to unr egister and then destr oy the pattern object.

The ToolTalk service will automatically destr oy message pattern objects when

tt_close() is called.

Registering Interest in a Session or File

Note – All SPARCworks messaging is session-scoped, not file-scoped. Information on joining a file is included in this section for other T oolTalk users who may be awar e of this capability .

/*
 * Create and register a pattern so ToolTalk knows we are
 * interested in "ttsample1_value" messages within the session we
 * join.
 */

pat = tt_pattern_create();
tt_pattern_category_set(pat, TT_OBSERVE);
tt_pattern_scope_add(pat, TT_SESSION);
tt_pattern_op_add(pat, "ttsample1_value");
tt_pattern_register(pat);

26 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 After r egistering message patterns, join a session and/or file to update the session and file attributes in your message pattern. If you specified a scope of

TT_SESSION in your message pattern, you need to join the session to notify

the ToolTalk service to add your sessid to the sessid attribute of the message pattern. This automatic update of message patterns by joining sessions or files saves the ef fort of r egistering a new pattern for each session or file your application is inter ested in.

To join or quit a session or file, use one of the functions listed in T able 2-6.

Table 2-6 Registering Inter est Functions

Function Return V alue T ype Description

tt_session_join Tt_status Registers inter est in the indicated user session
tt_session_quit Tt_status Unregisters inter est in the indicated user session
tt_file_join Tt_status Registers inter est in the indicated file
tt_file_quit Tt_status Unregisters inter est in the indicated file

Session

Use tt_session_join() to register inter est in messages that name a specific session monitor ed by the T oolTalk service. When you join, supply the sessid of the session you want to join. Joining a session automatically updates all of your session-scoped message patterns with the specified sessid.

Here’s sample code for joining the default user session in which this pr ogram was started.

When you no longer want to participate in the default session, inform the ToolTalk service with tt_session_quit(). The sessid will be r emoved from your session-scoped message patterns.

/*
 * Join the default session
 */

tt_session_join(tt_default_session());

The ToolTalk Service 27

2 File

As mentioned pr eviously , all SPARCworks messaging is session-scoped, not file-scoped. Ther e is no r eason to join a file at this time. This section is included for compr ehensiveness, only .

To register your inter est in messages about a particular file, call

tt_file_join(). Joining a file automatically updates all of your filescoped

message patterns with the name of the file. The file name is added to a list; it does not r eplace existing file names.

When you’r e no longer inter ested in r eceiving messages that r efer to the file, call tt_file_quit(). The file name will be r emoved fr om your file-scoped message patterns.

Sending Messages

To create, fill in, and send a message, use the functions listed in T able 2-7.

Table 2-7 Sending Messages Functions

Function Return V alue T ype Description

tt_pnotice_create Tt_message Creates a pr ocess-oriented notice and r eturns a

handle to the message

tt_prequest_create Tt_message Creates a pr ocess-oriented r equest and returns a

handle to the message

tt_message_<attribute>_set Tt_status Sets the value for a message attribute
tt_message_<attribute>_add Tt_status Adds a value for a message attribute
tt_message_send Tt_status Sends a message
tt_message_destroy Tt_status Destr oys a message that is no longer useful

Create and Fill In Message

To get a “handle” or “opaque pointer” to a new message object for a pr ocess notice or r equest, use tt_pnotice_create() or tt_prequest_create(). Use this handle on succeeding calls to r efer to the message.

To fill in message information, use the tt_message_<attribute>_set() calls for the following attributes.

28 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 • Scope

Fill in the scope of the message delivery . Potential r ecipients could be joined to ° TT_SESSION ° TT_FILE ° TT_BOTH ° TT_FILE_IN_SESSION

Depending on the scope, the T oolTalk service will fill in the default session and/or file.

• Op

Fill in the operation that describes the notice or r equest you ar e making. T o determine the operation name, consult the message protocol definition. The SPARCworks 3.0 message pr otocol definitions ar e described in Chapter 2, “Integrating an Application into SP ARCworks Manager .”

In addition to these r equir ed attributes, you can fill in other attributes, such as operation ar guments.

Send the Message

To send a message, use tt_message_send(). If you no longer need the message (for example, you ar e not expecting a r eply) destr oy the message and free memory with tt_message_destroy().

The ToolTalk Service 29

2 Here’s the code for cr eating and sending a pnotice fr om the ttsample1 program.

Receiving Messages

To retrieve a message, use the functions listed in T able 2-8.

Table 2-8 Receiving Messages Functions

Function Return V alue T ype Description

tt_message_receive Tt_message Retrieves the curr ently available message
tt_mark mark Marks position on T oolTalk stack to be used

when r eleasing information when finished

tt_release <none> Uses mark fr om which to fr ee all storage

relating to the message

tt_free void Frees storage fr om the API stack
tt_message_<attribute> (depends on attribute) Obtains the value for a message attribute
tt_message_destroy Tt_status Destr oys a message that is no longer useful

                            /*
                             * Create and send a ToolTalk notice message
                             * ttsample1_value(in int new_value)
                             */

                            msg_out = tt_pnotice_create(TT_SESSION, "ttsample1_value");
                            tt_message_arg_add(msg_out, TT_IN, "integer", NULL);
                            tt_message_arg_ival_set(msg_out, 0, (int)xv_get(slider,
                            PANEL_VALUE));
                            tt_message_send(msg_out);

                            /*
                             * Since this message is a notice, we don’t expect a reply, so
                             * there’s no reason to keep a handle for the message.
                             */

                            tt_message_destroy(msg_out);
                            }

30 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 When a message arrives for your pr ocess, the T oolTalk service-supplied file descriptor becomes active. When notified of the active state of the file descriptor , call tt_message_receive() to get a handle for a message object containing the incoming message.

When you use functions that r eturn information such as the

tt_message_<attribute>() calls, the ToolTalk service cr eates a copy of the

information (the original copy is in the message str uctur e in this case) and stores the copy in an allocation stack in the API library . The ToolTalk service actually r eturns a pointer to the copy to you. If you don’t need the information returned by the function, use tt_free() to free the storage in the API stack.

The ToolTalk API also pr ovides a mor e general mechanism, the tt_mark() and tt_release() functions, to mark and fr ee information r eturned by a series of functions. The tt_mark() and tt_release() functions ar e typically used at the beginning and end of a r outine wher e the information returned by the T oolTalk service is no longer inter esting after the r outine has ended.

Note – The API allocation stack should not be confused with your pr ogram’s run-time stack. The T oolTalk service r eturns information fr om ToolTalk functions by pr oviding pointers to the information in the API stack. The API stack will not discar d information until you tell it to.

In the following example, ttsample1 calls tt_mark() at the beginning of the routine that examines the information in a message. The T oolTalk service returns a mark, an integer that r epresents a location on the API stack. When the information examined in the r outine is no longer needed and the message has been destr oyed, tt_release() is called with the mark to fr ee storage on the stack.

Use the tt_message_<attribute>() calls to examine the attributes of the message to determine the action you should take.

You can r ecognize r eplies to messages you sent by comparing the handles. This is why it is important not to destr oy a r equest after you send it. When you have finished examining a message you r eceived, be sur e to destr oy the message using tt_message_destroy() to free memory allocated for the message.

The ToolTalk Service 31

2 Here’s the code fr om ttsample1 for receiving a message.

/*
 * When a ToolTalk message is available, receive it; if it’s a
 * ttsample1_value message, update the gauge with the new value.
 */
void
receive_tt_message()
{
       Tt_message msg_in;
       int mark;
       int val_in;

       msg_in = tt_message_receive();

       /*
        * It’s possible that the file descriptor would become
        * active even though ToolTalk doesn’t really have a
        * message for us. The returned message handle is
        * NULL in this case.
        */

       if (msg_in == NULL) return;

       /*
        * Get a storage mark so we can easily free all the data
        * ToolTalk returns to us.
        */

       mark = tt_mark();

       if (0==strcmp("ttsample1_value",
tt_message_op(msg_in,0))) {
             tt_message_arg_ival(msg_in, 0, &val_in);
             xv_set(gauge, PANEL_VALUE, val_in, NULL);
       }

       tt_message_destroy(msg_in);
       tt_release(mark);
       return;
}

32 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

2 Stopping Interaction with the ToolTalk Service

Use tt_close() when you want to stop interacting with the T oolTalk service and other T oolTalk session participants. tt_close() closes the curr ent default procid. Her e’s how the ttsample1 program uses this call.

/*
 * Before leaving, allow ToolTalk to clean up.
 */
tt_close();

exit(0);
}

33

IntegratinganApplicationwith SPARCworks 3

This section describes the T oolTalk service messages that ar e used to connect individual tools that ar e part of the SP ARCworks 3.0 pr ogramming envir onment.

This chapter includes the following sections:

• “Messages Description Syntax” on page 42 • “SPARCworks Session Pr otocol” on page 44 • “SPARCworks Manager Integration” on page 46 • “SourceBrowser Integration” on page 48 • “Debugger Integration” on page 59 • “MakeTool Integration” on page 74 • “FileMerge Integration” on page 76 • “Performance Analyzer Integration” on page 86

34 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 Messages Description Syntax

The messages ar e shown using a simple and easily parsable syntax, as follows:

message ::= ‘(‘Tt_message attribute* [args] ‘)’

attribute ::= ‘(‘field_name value ‘)’

args ::= ‘(‘Tt_args arg+ ‘)’

arg ::= ‘(‘direction [type] value ‘)’

direction ::= TT_IN | TT_OUT | TT_INOUT

type ::= quoted string

Values in upper case ar e ToolTalk enumeration constants, names beginning with “Tt_” identify T oolTalk field names, and those in lower case ar e variable names. The second level of nesting is because ar guments do not have separate field names and position in the sequence is significant. Also because of the distinction between direction and field_name.

For purposes of describing messages in the document (but not for actually generating messages) thr ee additional notations ar e defined:

• Optional ar guments ar e enclosed in squar e [] brackets, and ar e preceded by

an integer ar gument that indicates whether or not an optional ar gument is present in the message. Wher e ther e are multiple ar guments separated by a pipe within the squar e brackets, the user must choose between one of the arguments.

• Variables ar e indicated in italics. • Variable length lists ar e indicated by bracketing possibly separated gr oups

of arguments with {}* for zer o or mor e repetitions and {}+ for one or mor e repetitions.

Assumed Message Items

Unless other values ar e given for these attributes, the following two default values ar e used in the messages described below:

(Tt_address TT_PROCEDURE) (Tt_scope TT_SESSION)

Integrating an Application with SP ARCworks 35

3 Messages with the TT_PROCEDURE default will be br oadcast to any r ecipient which r egisters the pattern.

36 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 SPARCworks Session Protocol

Starting SPARCworks Tools

SPARCworks 3.0 tools ar e started and contr olled in two ways, either:

• Directly by the user , or • By the SPARCworks Manager

When the SP ARCworks Manager is used to start a tool, the SP ARCworks Manager and the tool must exchange information about each other in or der to subsequently communicate pr operly when using the T oolTalk service. SPARCworks Manager must know the tool’s pr ocess ID. The tool must know:

• The SPARCworks Manager ’s process ID • Its own unique ID key • The SPARCworks session name

When SPARCworks Manager itself is started, it sets the value of the envir onment variable SW_TT_STARTUP_PROCID to the value of its own process ID.

1. When SPARCworks Manager launches the tool, it passes it an unique ID string (key) as the ar gument to the -swtm option.

2. The tool r eceives the key and sends a PEI_STARTED ToolTalk message back to the originating SP ARCworks Manager . The message contains the key and the tool’s own pr ocess ID. It determines the SP ARCworks Manager ’s process ID by r eading th e SW_TT_STARTUP_PROCID shell envir onment variable.

3. The SPARCworks Manager r eplies to the message and supplies the tool with the SPARCworks session name.

A tool that has been started by the SP ARCworks Manager may , in turn, start additional tools; the automatic pass-down of the envir onment variable will connect them with a SP ARCworks Manager .

Note – The -swtm argument is not r equir ed for pr oper operation, but is provided so that SP ARCworks Manager can track the tool it starts.

Integrating an Application with SP ARCworks 37

3 Alternatively , a tool may acquir e mor e contr ol over tools it starts by changing the envir onment variable and r eceiving the PEI_STARTED message itself.

Start-up Message When the SP ARCworks Manager first starts a tool, the tool announces its existence by sending the PEI_ST ARTED message.

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "PEI_STARTED")
   (Tt_address TT_HANDLER)(Tt_handler swmgr_procid)
   (Tt_args (TT_IN key)
      (TT_OUT sw_session)))

swmgr_procid SPARCworks Manager ’s process ID as r eceived fr om the

SW_TT_STARTUP_PROCID envir onment variable. See the
getenv(3C) man page for information on r etrieving envir on-

ment variable settings.

key Key string as passed to tool as ar gument of -swtm option

sw_session Session name r eturned by SP ARCworks Manager

38 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 SPARCworks Manager Integration

Visual integration and session contr ol can be accomplished thr ough the SPARCworks Manager . For example, any icon can be easily included in the SPARCworks Manager palette and session-contr olled thr ough ToolTalk. The amount of additional code needed is minimal. The advantage to this visual integration is that, since it is the simplest among the SP ARCworks integrations, it pr ovides a starting gr ound for integrating with SP ARCworks. The SPARCworks Manager palette pr ovides a “one-stop shop” fr om which to start and manage all the applications on the users’ desktop.

The SPARCworks Manager messages ar e commands which ar e sent to one or more tools r unning in the SP ARCworks session. They instr uct the tool to raise, unmap, open, and close its windows as well as to quit. They include expose,

hide, PEI_OPEN, PEI_CLOSE, quit and departed.

Exposing a T ool

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "expose")
   (Tt_args (TT_IN "string" sw_session)))

Hiding a T ool

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "hide")
   (Tt_args (TT_IN "string" sw_session))) sw_session Session name (a tool only acts on this message if this name matches the value r eceived as the sw_session argument r eturned in the PEI_STARTED message)

sw_session Session name (a tool only acts on this message if this name matches the value r eceived as the sw_session argument r eturned in the PEI_STARTED message)

Integrating an Application with SP ARCworks 39

3 Opening a W indow

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "PEI_OPEN")
   (Tt_args (TT_IN "string" sw_session)))

Closing a W indow

(Tt_message
      (Tt_class TT_NOTICE) (Tt_op "PEI_CLOSE")
      (Tt_args (TT_IN "string" sw_session)))

Tool Quits

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "quit")
   (Tt_args (TT_IN "string" sw_session)))

Tool Departed When a tool is about to exit, it will inform the SP ARCworks Manager using:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "departed")
   (Tt_args (TT_IN "string" sw_session))) sw_session Session name (a tool only acts on this message if this name matches the value r eceived as the sw_session argument r eturned in the PEI_STARTED message)

sw_session Session name (a tool only acts on this message if this name matches the value r eceived as the sw_session argument r eturned in the PEI_STARTED message)

sw_session Session name (a tool only acts on this message if this name matches the value r eceived as the sw_session argument r eturned in the PEI_STARTED message)

sw_session Session name (the value r eceived as the sw_session argument returned in the PEI_STARTED message)

40 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 SourceBrowser Integration

Both contr ol integration and data integration can be utilized in the SourceBrowser . For example, if information about sour ce code is displayed in your tool, graphically or otherwise, it is possible to tell the Sour ceBrowser to query for a particular symbol in a specified file by issuing the

SPRO_Visit_Object message. This is useful for loading sour ce code which

might be inter esting to the user as it pr ovides the ability to modify the code within the Sour ceBrowser .

Contr ol integration in the opposite dir ection can be accomplished thr ough the

IDE_browse message. A symbol selected in the Sour ceBrowser window can

be passed along with the name of its sour ce file to your tool. This helps the user gain access to your data fr om the Sour ceBrowser .

Information fr om the Sour ceBrowser database can be generated into an easily parsable file by using the IDE_gen_design message. This method allows your application to have data integration by gaining access to calling hierar chy and parameter information fr om the Sour ceBrowser database. The format of this file is documented in the manual Browsing Source Code.

In this r elease of the pr otocol, users who have IDE’s C Development Envir onment (CDE) can take advantage of the integration between CDE and SPARCworks. The IDE Integration messages include messages for tool coordination, data exchange, and display synchr onization.

Control and Data Integration

The contr ol and data integration messages include SPRO_SBENG_START,

SPRO_SBENG_QUITS, and SPRO_SBENG_CURRENT_ELEMENT.

SourceBrowser Engine Starts When the Sour ceBrowser engine starts, it sends:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SBENG_START"))

Integrating an Application with SP ARCworks 41

3 SourceBrowser Engine Quits When the Sour ceBrowser engine quits it sends:

(Tt_message
       (Tt_class TT_NOTICE) (Tt_op "SPRO_SBENG_QUITS"))

SourceBrowser Sour ce Display Changes When the curr ent match of the Sour ceBrowser sour ce display changes, the SourceBrowser sends:

   (Tt_message
      (Tt_class TT_NOTICE) (Tt_op
"SPRO_SBENG_CURRENT_ELEMENT")
      (Tt_args (TT_IN "string" context_uid)
         (TT_IN "string" filename)
         (TT_IN "int" lineno)
         (TT_IN "int" center)))

IDE Integration

This section describes the messages passed between CDE and the SourceBrowser . IDE_quit is the single tool coor dination message. Thr ee data exchange messages include IDE_gen_design, IDE_sync, and

IDF_generated. Two display synchr onization messages include
SPRO_Visit_Object and IDE_browse.

CDE and Sour ceBrowser ar e not automatically started in or der to handle a request. In particular , the Sour ceBrowser must alr eady be started befor e CDE can send it an IDE_gen_design, IDE_sync, or SPRO_V isit_Object message. Furthermor e, CDE’s cnav tool must be alr eady started befor e the SourceBrowser can send it an IDE_br owse message.

context_uid Ignor ed, reserved for futur e use

filename The file that is being displayed

lineno The line number that is being displayed

center Must be zer o. Reserved for futur e use

42 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 Tool Coordination

CDE Exits The Sour ceBrowser does not check to determine if cnav was started successfully . cnav must be started thr ough the CDE user interface.

(Tt_message
      (Tt_class TT_NOTICE) (Tt_op "IDE_quit"))

This notice is sent by CDE when it exits. The Sour ceBrowser r eceives, but then ignor es this message.

Errors

In the pr otocol defined in the next two sections (for data exchange and for display synchr onization), all err or handling will be dealt with using the ToolTalk err or status functionality . That is, in r eplying to one of the r equests defined below , an err or will be r egister ed by filling out the T oolTalk err or status code and adding an err or status string.

ToolTalk itself will also make use of the err or status code for err ors and warnings in the contr ol of ToolTalk. An example of this is when a message is not handled by an application.

Each application (CDE and Sour ceBrowser) can then do anything with the error message and code they wish. Pr esumably , they will print out the err or message to the user (e.g., in the footer of a window).

The status codes will be defined by an enum (see below) that will be used in the err or status field of the T oolTalk message. Ther e is an associated err or string with each err or code, but that can vary at the discr etion of the application that “owns” the specific err or code.

The status code enum follows. This can be put in a header file used by each application. Any changes to this err or code enum would, of course, have to be coordinated between the applications (CDE and Sour ceBrowser).

typedef enum sb_ide_status {
   SB_IDE_OK = 0, /* TT_OK */
   SB_IDE_ERR = 1792, /* TT_ERR_APPFIRST + 256 */
   SB_IDE_ERR_NODIR, /* Directory not valid */
   SB_IDE_ERR_NODB, /* No database found */

Integrating an Application with SP ARCworks 43

3

   SB_IDE_ERR_NOWRITE,/* Directory not writable */
   SB_IDE_ERR_NODUMP, /* Failed to generate IDF dump */
   SB_IDE_ERR_NOFILE, /* Source file not found */
   SB_IDE_ERR_INVOBJ, /* Invalid object type */
   SB_IDE_ERR_NOSYMF, /* Name not found in file */
   SB_IDE_ERR_NOSYMD, /* Name not found in database */
   SB_IDE_ERR_INTERN /* Internal error */
} Sb_ide_status;

The following macr o can be used to allow each application to have a simple check for an IDE/Sour ceBrowser err or:

#define tt_is_sb_ide_err(p) (SB_IDE_ERR < (p))

For example,

if (tt_is_sb_ide_err(code)) {...}.

Of course, the following T oolTalk macr o will still work for T oolTalk err ors as well as CDE/Sour ceBrowser err ors:

tt_is_error(code)

44 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 The sample code below illustrates how these codes can be used. The first sample is a callback that will send a r eply to a r equest. The r eply will add an error code and string.

The second example is a callback that will r eceive a r eply with an err or code and string.

Tt_callback_action
got_a_request_callback(Tt_message m, Tt_pattern p)
{
   int ans;

   /* attempt to process message with, say, a message arg */
   ans = do_it(tt_message_arg_val(m, 0);

   /* if couldn’t, setup status error */
   if (ans) {
       tt_message_status_set(m, SB_IDE_ERR_NODB);
       tt_message_status_string_set(m, “No database found”);
   } else {
       /* else set some out args of the message... */
       set_out_args(m);
   }

   /* send reply */
   tt_message_reply(m);

   /* done */
   tt_message_destroy(m);
   return TT_CALLBACK_PROCESSED;
}

Integrating an Application with SP ARCworks 45

3

Tt_callback_action
my_request_was_answered(Tt_message m, Tt_pattern p)
{
   char *string = NULL;/* error string */
   Sb_ide_status status;/* status code... status is just int */
       /* could have explicit casts everywhere, though, e.g.
        * status = (Sb_ide_status)tt_message_status(m) and
        * tt_is_error((Tt_status)status) etc.
        */
   status=tt_message_status(m)

   /* set string based on type of error */
   if (tt_is_error(status)) {
       if (tt_is_sb_ide_error(status)) {
          string = tt_message_status_string(m);
       } else {
          /* cast really not needed */
          string = tt_status_message((Tt_status)status);
       }
   }

   /* run code for request answer */
   if (!tt_is_error(status)) {
       /* do normal stuff here with, say, a message argument */
       do_stuff(tt_message_arg_val(m, 0));
   } else {
       /* process error here */
       print_error_to_footer(string);
   }

   /* done */
   tt_message_destroy(m);
   return TT_CALLBACK_PROCESSED;
}

46 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 Data Exchange

Generate Pr ogram Design Information The request sent by CDE to the Sour ceBrowser to ask it to generate the program design information in IDF format for the database in the specified directory is the IDE_gen_design message. The name of the IDF file is returned. It is stor ed in the specified dir ectory. If the boolean flag is zer o, then the IDF file will contain information on sour ce files r esiding in the database directory. If the boolean flag is not zer o, then the IDF file will also contain information on sour ce files belonging to the pr ogram, but r esiding in other directories.

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "IDE_gen_design")
   (Tt_args (TT_IN "directory" directory)
      (TT_IN "boolean" lib)
      (TT_OUT "string" idf_file)))

Error Codes:

TT_ERR_NO_MATCH Message not handled (Sour ceBrowser not

running)

SB_IDE_ERR_NODIR Directory not valid (Sour ceBrowser cannot

open that dir ectory)

SB_IDE_ERR_NODB No database found (Sour ceBrowser has no

database in that dir ectory)

SB_IDE_ERR_NOWRITE Directory not writable (Sour ceBrowser cannot

write in that dir ectory)

SB_IDE_ERR_NODUMP Unable to execute sbidfdump program directory SourceBrowser database in this dir ectory

lib One means do this dir ectory only ; zero means do other directories also

idf_file File containing data in IDF format

Integrating an Application with SP ARCworks 47

3 Generate Design Information The IDE_sync request is sent by CDE to the Sour ceBrowser to ask it to generate design information in IDF format fr om the specified sour ce file in the specified dir ectory. The name of the IDF file is r eturned. It is stor ed in the specified dir ectory.

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "IDE_sync")
   (Tt_args (TT_IN "string" directory)
      (TT_IN "boolean" lib)
      (TT_OUT "string" idf_file)
      (TT_IN "file" source_file)))

Error Codes:

TT_ERR_NO_MATCH Message not handled (Sour ceBrowser not

running)

SB_IDE_ERR_NODIR Directory not valid (Sour ceBrowser cannot

open that dir ectory)

SB_IDE_ERR_NODB No database found (Sour ceBrowser has no

database in that dir ectory)

SB_IDE_ERR_NOWRITE Directory not writable (Sour ceBrowser cannot

write in that dir ectory)

SB_IDE_ERR_NOFILE Source file not found

SB_IDE_ERR_NODUMP Unable to execute sbidfdump program directory SourceBrowser database in this dir ectory

lib This ar gument ignor ed

idf_file File containing data in IDF format

source_file Source file to r everse engineer

48 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 IDF File Generated The IDF_generated notice is sent by the sbidfdump program to the SourceBrowser when it has completed the generation of an IDF file. When the SourceBrowser r eceives an IDE_gen_design or IDE_sync request (defined above), it forks the sbidfdump program, waits to r eceive the

IDF_generated notice fr om sbidfdump, and then r esponds to the original

IDE request.

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "IDF_generated")
   (Tt_args (TT_IN "string" idf_file_name)
      (TT_IN "string" idf_file_type)))

Error Codes:

SB_IDE_ERR_NODIR Directory not valid ( sbidfdump cannot open

that dir ectory)

SB_IDE_ERR_NODB No database found (Sour ceBrowser has no

database in that dir ectory)

SB_IDE_ERR_NOWRITE Directory not writable ( sbidfdump cannot

write in that dir ectory)

SB_IDE_ERR_NOFILE Source file not found

Display Synchronization

Display Sour ce Code The message sent by CDE to the Sour ceBrowser to ask it to display the sour ce code for an object, in the specified file, is the SPRO_Visit_Object message. If the Sour ceBrowser ’s current dir ectory is dif ferent, it changes its dir ectory (which will cause its curr ent queries, graphs, and br owsed classes to be lost). The Sour ceBrowser does a query for the object of the specified name, and if it is found in the specified file, the sour ce code is displayed.

idf_file_name File containing data in IDF format or err or message

idf_file_type “IDF_FILE” or “SYNC_FILE” or “ERROR”

Integrating an Application with SP ARCworks 49

3

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "SPRO_Visit_Object")
   (Tt_args (TT_IN "string" directory)
      (TT_IN "string" name)
      (TT_IN "string" file)))

Error Codes:

TT_ERR_NO_MATCH Message not handled (Sour ceBrowser not

running)

SB_IDE_ERR_NODIR Directory not valid (Sour ceBrowser cannot

open that dir ectory)

SB_IDE_ERR_NODB No database found (Sour ceBrowser has no

database in that dir ectory)

SB_IDE_ERR_INVOBJ Object_type invalid (not one of those listed

above)

SB_IDE_ERR_NOSYMD Name not found in database (either dir ectory is

wrong, or it’s just not ther e, or it’s formatted incorr ectly)

SB_IDE_ERR_NOSYMF Name not found in file (name found, but

definition is not in the specified file)

Display Design Diagram This message is sent by the Sour ceBrowser when it wants the cnav tool to start up the appr opriate IDE design diagram editor to display the design diagram for the specified object of the specified name.

directory SourceBrowser database set to this dir ectory

name Name of object. For a “datamember”, the format of the name must be class::member .

file File containing sour ce for the object

50 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "IDE_browse")
   (Tt_args (TT_IN "string" directory)
      (TT_IN "string" name)))

Error Codes:

TT_ERR_NO_MATCH Message not handled ( cnav not r unning)

SB_IDE_ERR_NODIR Directory not valid ( cnav cannot open that

directory)

SB_IDE_ERR_NODB No database found ( cnav has no database in

that dir ectory)

SB_IDE_ERR_INVOBJ Object_type invalid (not one of those listed

above)

SB_IDE_ERR_NOSYMD Name not found in database (either dir ectory is

wrong, or it’s just not ther e, or it’s formatted incorr ectly) directory Source file in this dir ectory. NOTE: This may NOT be the database dir ectory.

name Name of object. For a “datamember”, the format of the name must be class::member .

Integrating an Application with SP ARCworks 51

3 Debugger Integration

The Debugging messages ar e primarily notices which keep you informed of state between dbx and the Debugger . If your application can benefit fr om the dynamic state of the Debugger , then contr ol integration can be accommodated through the notification of dbx events. For instance, you might have a contr ol flow diagram which can follow alongside the Debugger by being awar e of the program state.

Data integration is accomplished thr ough the Debugger ’sstabs interface.

stabs is a compr ehensive and detailed set of information about the str uctur e

of your pr ogram. It includes pr ogram information such as block delimiters, include files, sour ce and dir ectory file names, and segment information. For symbols, it lists type, global, local, r egister , function, parameter , and other program details for C, C++, Fortran, and Pascal. This information is much more complex than the Sour ceBrowser database information, but if your application is sour ce-detail oriented, then this will give you all the information you need. The SPARCworks 2.0 Debugger Interface manual describes the stabs format and is available thr ough SunPr o’s Partners Integration Pr ogram.

The Debugging messages include those associated with pr operties, dbx events, and the Debugger V iew Port.

The messages associated with pr operties include SPRO_SET_PROP,

SPRO_GET_PROP, SPRO_GET_PROPS, and SPRO_SEND_PROP.

The messages associated with dbx events include SPRO_SE_DEBUGGED,

SPRO_SE_DROPPED, SPRO_SE_STARTED, SPRO_SE_REVIVED,
SPRO_SE_ATTACHED, SPRO_SE_GONE, SPRO_SE_THREAD,
SPRO_TE_STOPPED, SPRO_TE_TRACED, SPRO_TE_CONTINUED,
SPRO_TE_STEPPED, SPRO_TE_VISIT, SPRO_TE_LOCATION,
SPRO_TE_EVENTSET, SPRO_TE_EVENTDEL, and SPRO_SE_FIXED.

Debugging functionality is divided between the debugging engine ( dbx) and the Debugger . Each Debugger will display a single instance of a Debugger View Port (DVP) tool. A DVP is associated with a pr ogram/pr ocess/thr ead combination. The association can be changed using the Pr ocess/Thr ead Inspector which is part of the Debugger .

There will be one instance of the dbx debugging engine r unning for each target pr ocess being debugged with each dbx is running a single ksh command interpr eter. Thus changing the pr ocess associated with a DVP

52 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 implies a changing the dbx engine to which the DVP is sending commands. Each dbx engine is associated with a curr ent thr ead. Thus changing the thr ead associated with a DVP implies changing the thr ead context of a dbx engine. In this implementation ther e is never mor e than one DVP or Interpr eter.

ID’s

The pr otocol uses unique ID’s to identify objects and events. The ID types ar e

• Debuggee_ID: an ID for <executable, engine> generated when a pr ogram is

loaded.

• Process_ID: an ID for a Unix pr ocess (or the pseudo pr ocess represented by a

core file).

• Thread_ID: an ID for a thr ead within a pr ocess. • Trap_ID: an ID for a br eakpoint • Context_ID: an ID for a DVP

A Context ID is explicitly included as a parameter in almost all messages in order to allow for futur e releases which may have multiple DVP’s and multiple command interpr eters.

Most ID’s are constr ucted by concatenating a tool’s T oolTalk pr ocess ID with the value of a counter maintained by that pr ocess. The form used is pr oduced by:

sprintf(buf, “%d %s %s”, counter++, type_name, tt_procid);

The ID for a new pr ocess is built by:

sprintf(buf, “0 %d Process_ID %s”, counter++, tt_procid);

The thr ead ID for the initial thr ead is the same as the pr ocess ID. The thr ead IDs for subsequent thr eads ar e formed by r eplacing the leading zer o with the thread index.

Messages with:

(Tt_address TT_HANDLER)(Tt_handler procid)

are deliver ed only to the designated pr ocess.

procid TT process ID of intended r ecipient

Integrating an Application with SP ARCworks 53

3 The Debugger , dbx, pio, and VDI used the second form for much of their private communication. The Debugger passes its pr ocess ID to tools that it starts. They identify themselves with SPRO_ATTACH, SPRO_PIO_ATTACH, or

SPRO_VDI_ATTACH messages back to the Debugger which get their pr ocess ID

from the sender field.

Properties

The pr ocesses used for debugging exchange information as <name, value> pairs using the messages SPRO_SET_PROP, SPRO_GET_PROP, SPRO_SEND_PROPS, and PRO_GET_PROPS.

Set Pr operties

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "SPRO_SET_PROP")
   (Tt_address TT_HANDLER) (Tt_handler procid)
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_IN "string" property_name)
      (TT_IN "string" property_value)))

Get Pr operties

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "SPRO_GET_PROP")
   (Tt_address TT_HANDLER) (Tt_handler procid)
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_IN "string" property_name)
      (TT_OUT "string" property_value))) procid TT process ID of intended r ecipient

clique_context The context as defined by the Debugger

property_name The pr operty to be r etrieved (see T able 2-1 for details)

property_value The value to which property_name is to be set

procid TT process ID of intended r ecipient

clique_context The context as defined by the Debugger

54 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3

The pr operties which can be discussed with the SET_PROP and GET_PROPS requests ar e:

a. toolenv options are font, width, srclines, cmdlines, displines, topmargin, and botmargin b. dbxenv options are case, shortfname, makeargs, speed, stringlen, autoflush, logfile, stepevents, stackmaxsize, stackverbose, lookaside, warnings, follow_fork_mode, follow_fork_inherit, compress_stabs, aout_- cache_size, lo_cache, mt_watchpoints, func_overload, pop_autodestruct, setpgrp, dynamic_type, errlogfile, autocontinue, error_limit and autosuppress property_name The pr operty to be r etrieved

property_value The value of property_name

Table 2-1: SET_PROP and GET_PROP properties

Name Value RequestSent From RequestSent To

program_io_
add

The pr ocess ID of the pr ocess r unning the input/output window . This is sent by the Debugger after it starts the window .

Debugger dbx

vdi_proc_add The pr ocess ID of the pr ocess r unning the

Visual Data Inspector window . This is sent by the Debugger after it starts the window .

Debugger dbx

toolenv
options^a

The value is the new value for the tool environment variable as documented for the dbx

               toolenv command.

                                                   dbx Debugger

dbxenv options^b The name can be any of the  dbxenv options.

See the Debugger documentation or issue the

dbx command dbxenv without any options

to see the list. The value is the new value of the dbxenv option, see the Debugger documentation for valid options and their meanings.

anyone dbx

setenv Arguments formatted for  putenv (3)

describing changes in the envir onment. This is needed by the pr ocess input/output window .

                                                   dbx pio

program_name The name of the pr ogram being debugged. Debugger pio

Integrating an Application with SP ARCworks 55

3 Send Pr operties For state changes which ar e actively shar ed between the engine and some other process, the following notification is used:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SEND_PROP")
   [(Tt_address TT_HANDLER) (Tt_handler procid)]
   (Tt_args (TT_IN Context_ID clique_context)
      (TT_IN "string" property_name)
      {(TT_IN "string" property_value)}+))

The supported pr operties ar e listed in T able 2-2:

procid TT process ID of intended r ecipient

clique_context The context as defined by the Debugger

property_name The pr operty which is being br oadcast

property_value The value of property_name

Table 2-2: SEND_PROP Properties

Name Value NoticeSent From

use The colon-separated list of dir ectories used for the  dbx
            use command

                                                         dbx

dbxenv

options^a

The name can be any of the dbxenv options. See the Debugger documentation or issue the dbx command

dbxenv without any options to see the list. The value is

the new value of the dbxenv option, see the Debugger documentation for valid options and their meanings.

                                                         dbx

cwd The curr ent working dir ectory of dbx dbx

stack_filt
ers

This is a list of filter pairs wher e the first string of each pair is the filter number and the second string of each pair is the filter string itself dbx (only

used by Debugger)

56 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3

Get All Pr operties The dbxenv and use list pr operties can be gotten with the single r equest:

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "SPRO_GET_PROPS")
   (Tt_address TT_HANDLER) (Tt_handler procid)
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_OUT "string" property_list)))

dbx Events

When a dbx engine is r unning under the SP ARCworks Debugger , it notifies the Debugger and other inter ested clients of engine status changes via T oolTalk notifications.

Program Change If a dbx engine loads a new pr ogram it sends:

a. dbxenv options are case, shortfname, makeargs, speed, stringlen, autoflush, logfile, stepevents, stackmaxsize, stackverbose, lookaside, warnings, follow_fork_mode, follow_fork_inherit, compress_stabs, aout_cache_size, lo_cache, mt_watchpoints, func_overload, pop_autodestruct, setpgrp, dynamic_type, errlogfile, autocontinue, error_limit and autosuppress sunperf A Collector parameter followed by a space, followed by its

new value dbx (only

used by Debugger)

procid TT process ID of intended r ecipient

clique_context The context as defined by the Debugger

property_list A semicolon separated list of pr operty strings of the form taken by putenv(3) followed by the “use” list of dbx. (Refer to the Debugger documentation for mor e information on the use command)

Table 2-2: SEND_PROP Properties

Name Value NoticeSent From

Integrating an Application with SP ARCworks 57

3

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SE_DEBUGGED")
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_IN "Debuggee_ID" debuggee_id)
      (TT_IN "string" current_dir)
      (TT_IN "string" filename)))

Engine left without Pr ogram If an engine is left without an associated pr ogram, the engine sends:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SE_DROPPED")
   (Tt_args (TT_IN "Debuggee_ID" debuggee_id)))

Process Change When a pr ocess is started due to user action, dbx sends:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SE_STARTED")
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_IN "Process_ID" process_id)
      (TT_IN "string" host)
      (TT_IN "int" pid))) clique_context A clique_context that has been sent fr om the Debugger

debuggee_id A new Debuggee ID invented by the engine

current_dir The curr ent working dir ectory

filename The filename of the pr ogram that is being debugged

debuggee_id The ID of the pr ogram that is no longer being debugged

clique_context A clique_context that has been sent fr om the Debugger

process_id A unique ID for the new pr ocess

host The host on which the pr ocess is r unning

58 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3

Process Resumed fr om Cor e File If a pr ocess is r esumed fr om a cor e file the engine sends:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SE_REVIVED")
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_IN "Process_ID" process_id)
      (TT_IN "string" corefile)))

Attachment to Pr ocess Signalled Attachment to a pr ocess is signalled by:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SE_ATTACHED")
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_IN "Process_ID" process_id)
      (TT_IN "int" pid)))

Engine Loses Pr ocess If an engine loses its pr ocess, it sends:

pid The PID of the pr ocess

clique_context A clique_context that has been sent fr om the Debugger

process_id A unique ID for the new pr ocess

corefile The path to the cor efile that is now being debugged

clique_context A clique_context that has been sent fr om the Debugger

process_id A unique ID for the new pr ocess

pid The PID of the pr ocess that is now being debugged

Integrating an Application with SP ARCworks 59

3

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SE_GONE")
   (Tt_args (TT_IN "Process_ID" process_id)))

Thread Change The following message is generated when dbx switches thr eads.

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SE_THREAD")
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_IN "Thread_ID" thread)))

Target Process Events

When a dbx engine is r unning under the SP ARCworks Debugger , it notifies the Debugger and other inter ested clients of tar get pr ocess status changes via ToolTalk notifications. Many of these messages may occur spontaneously without user action.

Thread State When a thr ead stops, the engine sends:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_TE_STOPPED")
   (Tt_args (TT_IN "Thread_ID" stopped_thread)
      (TT_IN "string" visit_source)
      (TT_IN "string" visit_func)
      (TT_IN "int" visit_srcline) process_id The unique ID for the pr ocess

clique_context A clique_context that has been sent fr om the Debugger

thread The thr ead ID of the thr ead that is now being debugged

60 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3

(TT_IN "string" home_source)
(TT_IN "string" home_func)
(TT_IN "int" home_srcline)))

The information for home and visiting locations contr ol the solid and hollow sour ce arrows in the Debugger . The home location is denoted by the solid arrow and the visiting location by the hollow arr ow. If the home and visiting locations ar e the same then only the solid arr ow is shown.

When a MT pr ogram stops, this message is sent for the first thr ead to hit a breakpoint (or otherwise stop) and that thr ead becomes the curr ent thr ead. All other thr eads stop without this message being generated.

Trace Point Signalled A trace point is signalled by:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_TE_TRACED")
   (Tt_args (TT_IN "Thread_ID" traced_thread)
      (TT_IN "string" visit_source)
      (TT_IN "string" visit_func)
      (TT_IN "int" visit_srcline) stopped_thread The thr ead ID of the thr ead that has stopped

visit_source The file of the closest frame up the call stack for which dbx has debugging information

visit_func The function of the closest frame up the call stack for which dbx has debugging information

visit_srcline The line of the closest frame up the call stack for which dbx has debugging information

home_source The file of the frame at the top of the stack

home_func The function of the frame at the top of the stack

home_srcline The line of the frame at the top of the stack

Integrating an Application with SP ARCworks 61

3

(TT_IN "string" home_source)
(TT_IN "string" home_func)
(TT_IN "int" home_srcline)))

Execution Continued Resumption of execution is announced by either SPRO_TE_CONTINUED or

SPRO_TE_STEPPED.

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_TE_CONTINUED")
   (Tt_args (TT_IN "Thread_ID" thread)
      (TT_IN "string" command_name)))

Execution Resumed

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_TE_STEPPED")
   (Tt_args (TT_IN "Thread_ID" thread))) traced_thread The thr ead ID of the thr ead that is being traced

visit_source The file of the closest frame up the call stack for whic h dbx has debugging information

visit_func The function of the closest frame up the call stack for which dbx has debugging information

visit_srcline The line of the closest frame up the call stack for which dbx has debugging information

home_source The file of the frame at the top of the stack

home_func The function of the frame at the top of the stack

home_srcline The line of the frame at the top of the stack

thread The thr ead ID of the curr ent thr ead

thread The thr ead ID of the curr ent thr ead

62 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 Shift in Stack Frame Context A shift in stack frame context is signalled by:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_TE_VISIT")
   (Tt_args (TT_IN "Thread_ID" thread)
      (TT_IN "string" visit_source)
      (TT_IN "string" visit_func)
      (TT_IN "int" visit_srcline)))

Potential Shift in Curr ent Sour ce Location When the location at which a thr ead stopped is r eturned to (as after a manual procedur e call) or when the curr ent thr ead is changed, the potential shift in curr ent sour ce location is signalled using a SPRO_TE_LOCATION message. This same notification is used to announce the location of the first line of

main() when a pr ogram is first loaded.

   (Tt_message
      (Tt_class TT_NOTICE) (Tt_op "SPRO_TE_LOCATION")
      (Tt_args (TT_IN "Thread_ID" thread)
         (TT_IN "string" visit_source)
         (TT_IN "string" visit_func)
         (TT_IN "int" visit_srcline)
         (TT_IN "string" home_source)
         (TT_IN "string" home_func)
         (TT_IN "int" home_srcline))) thread The thr ead ID of the thr ead that is being visited

visit_source The file of the closest frame up the call stack for which dbx has debugging information

visit_func The function of the closest frame up the call stack for which dbx has debugging information

visit_srcline The line of the closest frame up the call stack for which dbx has debugging information

thread The thr ead ID of the thr ead that is being manipulated or null if finding the first line of main at pr ogram load time

Integrating an Application with SP ARCworks 63

3

Event Status The setting and deletion of an event specification ar e signalled by:

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_TE_EVENTSET")
   (Tt_args (TT_IN "Thread_ID" thread)
      (TT_IN "Trap_ID" trap_id)
      (TT_IN "string" event_type)
      (TT_IN "string" symbol)
      (TT_IN "string" file)
      (TT_IN "int" lineno)
      (TT_IN "string" condition)
      (TT_IN "string" action))) visit_source The file of the closest frame up the call stack for which dbx has debugging information

visit_func The function of the closest frame up the call stack for which dbx has debugging information

visit_srcline The line of the closest frame up the call stack for which dbx has debugging information

home_source The file of the frame at the top of the stack or null if finding the first line of main at pr ogram load time

home_func The function of the frame at the top of the stack or null if finding the first line of main at pr ogram load time

home_srcline The line of the frame at the top of the stack or null if finding the first line of main at pr ogram load time

thread This parameter is unused

trap_id The trap ID of this event

event_type This parameter is unused

symbol This parameter is unused

file The file name wher e this event was set

lineno The line number wher e this event was set

64 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3

Event Specification Deleted

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_TE_EVENTDEL")
   (Tt_args (TT_IN "Trap_ID" trap_id)
      (TT_IN "string" event_type)
      (TT_IN "string" symbol)
      (TT_IN "string" file)
      (TT_IN "int" lineno)
      (TT_IN "string" condition)
      (TT_IN "string" action)))

As implemented, only the trap_id, file and lineno parameters have useful values.

Fix Command Completed The engine announces completion of the fix command by sending:

condition This parameter is unused

action This parameter is unused

trap_id The trap ID of this event

event_type This parameter is unused

symbol This parameter is unused

file The file name wher e this event was set

lineno The line number wher e this event was set

condition This parameter is unused

action This parameter is unused

Integrating an Application with SP ARCworks 65

3

(Tt_message
   (Tt_class TT_NOTICE) (Tt_op "SPRO_SE_FIXED")
   (Tt_args (TT_IN "Context_ID" clique_context)
      (TT_IN "string" filename)))

Debugger View Port

Source Display

dbx contr ols the DVP sour ce display using the message:

   (Tt_message
      (Tt_class TT_REQUEST) (Tt_op "SPRO_Visit_File")
      (Tt_args (TT_IN "Context_ID" clique_context)
         (TT_IN "string" file)
         (TT_IN "int" lineno)
         (TT_IN "int" centered))) clique_context A clique_context that has been sent fr om the Debugger

filename The file that has been fixed

clique_context A clique_context that has been sent fr om the Debugger

file The file that should be displayed

lineno The line number that should be displayed

centered If zero, then the line number should appear at the top of the display. If nonzer o, then it should be center ed.

66 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 MakeTool Integration

Contr ol integration in MakeT ool is accomplished with two T oolTalk messages. One of these messages, MAKETOOL_EXEC, is for compilation contr ol, while the other, MAKETOOL_COMPILE, is for task contr ol. Both messages utilize MakeTool’s flexible functionality .

The MAKETOOL_EXEC message is used specifically for r equesting a build using the make command. Any tool which allows the user to modify code can also give the user an integrated way of r ecompiling that code thr ough this message.

The MAKETOOL_COMPILE message allows you to generate any arbitrary command, such as a compile, to be executed thr ough MakeT ool. For example, you could execute simple commands such as “cc -g -o hello hello.c” or “ls -alF.” Since the command does not have to be a compilation command, you could also have MakeT ool execute something as complex as a daily testing script which may take hours to complete. MakeT ool pr operties may be set up to send mail to a user upon completion or failur e of the executed task. MakeT ool’s animated icon keeps the user informed as to the status of the task without r equiring an open shell window .

Beginning a Build This is the r equest to begin a build.

(Tt_message
   (Tt_class TT_REQUEST) (Tt_op "MAKETOOL_EXEC")
   (Tt_file working_directory)
   (Tt_args (TT_IN "string" environment)
      (TT_IN "string" arguments)))

Executing a Command This is a r equest to synchr onously execute an arbitrary command, usually a compile.

working_directory The dir ectory in which the build should occur

environment A newline-separated list of strings of the form taken by putenv that specify the envir onment in which the pr ocess will r un

arguments A space-separated list of ar guments to be passed to make

Integrating an Application with SP ARCworks 67

3

(Tt_message
   (Tt_class TT_REQUEST) (tt_op "MAKETOOL_COMPILE")
   (Tt_file cwd)
   (Tt_args (TT_IN "string" environment)
      (TT_IN "string" arguments)
      (TT_OUT "int" status)))

cwd The dir ectory in which to execute the command

environment The shell envir onment of the tool that sent the message

arguments The entir e command line, e.g.,

 cc -o foo foo.c

status The results of the command

68 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 FileMerge Integration

Your application can take advantage of contr ol integration with FileMer ge with message r equests designed to allow you to load and unload files into and out of FileMer ge as well as save the mer ged output fr om FileMer ge. If your application handles multiple versions of files and then depends on one mer ged version to be the final copy , then use FileMer ge to help r esolve the dif ferences between the files.

FileMerge notices include those which change a FileMer ge message and indicate a FileMer ge started, loaded, unloaded, saved, and quitted.

FileMerge Start-up

Most FileMer ge communication is point-to-point based. Once a T oolTalk connection is established, the client application must have the FileMer ge process ID in or der for FileMer ge to r espond to its T oolTalk messages.

FileMerge can be started by a client application and maintain T oolTalk communication using the following steps:

• Get the pr ocess ID for the application • fork(2) and exec(2) FileMerge with the appr opriate option • Retrieve the FileMer ge pr ocess ID ( fm_procid) from the r eturn T oolTalk

message

Getting the process ID

The pr ocess ID for the client application is r eturned when tt_open() is called. See the section, “Open Communication and Obtain File Descriptor ,” in Chapter 2, “The T oolTalk Service,” for mor e information on tt_open().

Fork and Exec FileMerge

To completely contr ol FileMer ge, an application must start its own FileMer ge.

fork the client application, then exec filemerge with the -T my_procid

option using the pr eviously obtained my_procid. When FileMer ge is started and sees the -T option, it will send a SunPro_FileMerge_Started ToolTalk message back to the client application using the my_procid argument.

Integrating an Application with SP ARCworks 69

3 Retrieving the FileMerge Process ID

The FileMer ge pr ocess ID ( fm_procid) is a char * which r epresents a handle to the new FileMer ge. This handle should be used whenever T oolTalk messages are sent fr om the client application. When the client application r eceives the initial ToolTalk message fr om FileMer ge, fm_procid can be extracted by doing the following:

All FileMer ge messages with the exception of SunPro_FileMerge_Load and

SunPro_FileMerge_Load_RO must specify fm_procid in order to perform

their r espective operations. Both load messages may be sent to any existing FileMerge. However , unloading, saving and quitting must be tar geted towar d a specific FileMer ge identified by fm_procid.

FileMerge Requests

Loading Files into FileMer ge To load a set of files into a FileMer ge, send either the

SunPro_FileMerge_Load or SunPro_FileMerge_Load_RO message:

   (Tt_message
      (Tt_class TT_REQUEST)(Tt_op
["SunPro_FileMerge_Load"|"SunPro_FileMerge_Load_RO"])
      [(Tt_address TT_PROCEDURE)|

  char *fm_procid; /* FileMerge handle */
  Tt_message msg_in; /* actual TT message */
  char *op; /* TT message name */

  msg_in = tt_message_receive();/* Get the message from TT */
  op = tt_message_op(msg_in);
     /* Get the name of the message */

  /*
   * If this is the initial message from the FileMerge we started,
   * get fm_procid (which is the only argument passed in this
   * message)
   */
  if (strcmp(op, "SunPro_FileMerge_Started") == 0) {
     fm_procid = tt_message_sender(msg_in);

70 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3

 (Tt_address TT_HANDLER) (Tt_handler fm_procid)]
 (Tt_args (TT_IN "integer" force_load)
   (TT_IN "integer" ignoreblanks)
   (TT_IN "string" ancestorfile)
   (TT_IN "string" leftlabel)
   (TT_IN "string" rightlabel)
   (TT_IN "string" listfile)
   (TT_IN "string" leftfile)
   (TT_IN "string" rightfile)
   (TT_INOUT "string" outputfile)
   (TT_IN "string" outputlabel)
   (TT_IN "integer" save_button)
   (TT_IN "integer" auto_save)))

fm_procid FileMerge pr ocess ID

force_load If nonzer o, and if TT_HANDLER and fm_procid are specified, will for ce a load even if ther e are already loaded or unsaved files

ignoreblanks Zero to make blanks significant; one to make them insignificant in the dif f

ancestorfile The name of the common ancestor file or the null string

leftlabel The title for the left window of FileMer ge or the null string

rightlabel The title for the right window of FileMer ge or the null string

listfile A listfile as documented for the filemerge -l option

leftfile The file for the left window

rightfile The file for the right window

outputfile The output file or a null string (will default to

filemerge.out)

outputlabel The label for the output file window

save_button If one, then ther e will be a Save button; if zer o, then ther e will be no Save button (use with auto_save)

Integrating an Application with SP ARCworks 71

3

If the Load request specifies a specific FileMer ge pr ocess, then that FileMer ge process will be used to attempt the load of the set of files (or list of files) given in the operation ar gument fields.

The specified FileMer ge pr ocess may fail on the load in the following ways:

• For read-only FileMer ge, ther e are curr ently files loaded • For read/write FileMer ge, the curr ent set of loaded files have not been

saved

• There are still mor e files in the list ( -l) of files to be mer ged

If, on the other hand, no FileMer ge pr ocess is specified, the T oolTalk service will deliver the Load message to the first FileMer ge pr ocess it finds. Read-only

Load messages will only be sent to r ead-only FileMer ges, as will r ead/write

FileMerges. For r ead-only FileMer ges, if the first FileMer ge pr ocess ToolTalk finds is “fr ee” (no files loaded), then this FileMer ge will be used to load in the specified files.

For read/write FileMer ges, if the first FileMer ge pr ocess ToolTalk finds is “free” (no files loaded, curr ent files have been saved, no mor e files on list), then this FileMer ge will be used to load in the specified files.

Whether the load succeeds or fails, FileMer ge will send a r eply to the client process using either the TT_HANDLED or the TT_FAILED message. If the load succeeds, FileMer ge will send a second message,

SunPro_FileMerge_Loaded, to the client pr ocess.

Unloading Files fr om FileMer ge To unload the files fr om FileMer ge send:

auto_save If one, then the save will occur when all dif ferences ar e resolved; if zer o, then the user must manually save the merged output

72 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3

   (Tt_message
      (Tt_class TT_REQUEST)(Tt_op
"SunPro_FileMerge_Unload")
      (Tt_address TT_HANDLER)(Tt_handler fm_procid)
      (Tt_args (TT_IN "integer" force_unload)))

FileMerge (both r ead-only and r ead/write) does not r egister ToolTalk Unload message patterns. The Unload operation must specify a specific FileMer ge process. The FileMer ge pr ocess will unload the curr ent set of files or list of files.

Whether the unload succeeds or fails, FileMer ge will send a r eply TT_HANDLED or TT_FAILED to the client pr ocess. If the unload succeeds, FileMer ge will send another T oolTalk message , SunPro_Filemerge_Unloaded, to the client pr ocess.

Saving a FileMer ge A read/write FileMer ge can have its files saved by sending it:

(Tt_message
   (Tt_class TT_REQUEST)(Tt_op "SunPro_FileMerge_Save")
   (Tt_address TT_HANDLER)(Tt_handler fm_procid)
   (Tt_args(TT_IN "integer" force_save)
      (TT_INOUT "string" outputfile))) fm_procid FileMerge pr ocess ID

force_unload One to for ce the unload (even if the files ar e not written); zer o otherwise

fm_procid FileMerge pr ocess ID

force_save If nonzer o, then a Save will be for ced

outputfile If non-null, then this is wher e the curr ent mer ged output will be stor ed. If null, then the filename wher e the mer ged output is stor ed is r eturned.

Integrating an Application with SP ARCworks 73

3 FileMerge (both r ead-only and r ead/write) does not r egister ToolTalk save message patterns. The Save operation must specify a specific FileMer ge process.

Whether the Save succeeds or fails, FileMer ge will r eply to the client pr ocess with either the message TT_HANDLED or TT_FAILED. If the Save succeeds, FileMerge will send another T oolTalk message, SunPro_FileMerge_Saved, to the client pr ocess.

Forcing a FileMer ge to Quit To force the FileMer ge to exit, send the SunPro_FileMerge_Quit message.

   (Tt_message
         (Tt_class TT_REQUEST)(Tt_op
"SunPro_FileMerge_Quit")
      (Tt_address TT_HANDLER)(Tt_handler fm_procid)
      (Tt_args (TT_IN "integer" force_quit)))

FileMerge (both r ead-only and r ead/write) does not r egister ToolTalk quit message patterns.

The Quit operation must specify a specific FileMer ge pr ocess.

The Quit operation may fail in the following ways:

• For read-only FileMer ge, ther e are curr ently files loaded • For read/write FileMer ge, the curr ent set of loaded files have not been

saved

• There are still mor e files in the list ( -l) of files to be mer ged

If the Quit fails, FileMer ge will r eply to the client pr ocess with the message

TT_FAILED.

If the Quit succeeds, FileMer ge will r eply to the client pr ocess with the message TT_HANDLED and a second message, SunPro_FileMerge_Quitted.

fm_procid FileMerge pr ocess ID

force_quit If one, then the FileMer ge will exit without r equiring a Save or Unload. If zero, then if a Save or Unload is needed, request will fail.

74 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 FileMerge Notices

Changing a FileMer ge Message The message in the lower left corner of the FileMer ge window can be changed with the message:

   (Tt_message
      (Tt_class TT_NOTICE)(Tt_op
"SunPro_FileMerge_Set_LFtr")
      (Tt_address TT_HANDLER)
      (Tt_handler fm_procid)
      (Tt_args (TT_IN "string" left_footer_string)))

Indicating FileMer ge Started When a FileMer ge is started and has completed its initial start-up it will send the following message to the pr ocess that started it:

   (Tt_message
      (Tt_class TT_NOTICE)(Tt_op
"SunPro_FileMerge_Started")
      (Tt_address TT_HANDLER)(Tt_handler fm_procid)

Indicating FileMer ge Loaded When a FileMer ge has successfully loaded a set of r equested files it will send the following message to the pr ocess that r equested the load:

(Tt_message
   (Tt_class TT_NOTICE)(Tt_op "SunPro_FileMerge_Loaded")
   (Tt_address TT_HANDLER)(Tt_handler fm_procid)
   (Tt_args (TT_IN "string" ancestorfile)
      (TT_IN "string" listfile) fm_procid FileMerge pr ocess ID

left_footer_ string

The new footer or a null string

fm_procid FileMerge pr ocess ID

Integrating an Application with SP ARCworks 75

3

(TT_IN "string" leftfile)
(TT_IN "string" rightfile)
(TT_IN "string" outputfile)))

Indicating FileMer ge Unloaded When an Unload has completed, the client pr ocess will be sent:

   (Tt_message
      (Tt_class TT_NOTICE)(Tt_op
"SunPro_FileMerge_Unloaded")
      (Tt_address TT_HANDLER)(Tt_handler fm_procid)
      (Tt_args (TT_IN "string" ancestorfile)
         (TT_IN "string" listfile)
         (TT_IN "string" leftfile)
         (TT_IN "string" rightfile)
         (TT_INOUT "string" outputfile))) fm_procid FileMerge pr ocess ID

ancestorfile The name of the common ancestor file

listfile A listfile as specified in the Load command

leftfile The file for the left window

rightfile The file for the right window

outputfile The output file

fm_procid FileMerge pr ocess ID

ancestorfile The name of the common ancestor file

listfile A listfile as specified in the load command

leftfile The file for the left window

rightfile The file for the right window

outputfile The output file

76 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 Indicating FileMer ge Saved When a Save is completed (either by user or pr ogrammatic r equest), the client will be sent:

(Tt_message
   (Tt_class TT_NOTICE)(Tt_op "SunPro_FileMerge_Saved")
   (Tt_address TT_HANDLER)(Tt_handler fm_procid)
   (Tt_args (TT_IN "string" ancestorfile)
      (TT_IN "string" leftfile)
      (TT_IN "string" rightfile)
      (TT_IN "string" outputfile)))

Indicating FileMer ge Quitted Just prior to quitting, FileMer ge will send to its client:

(Tt_message
   (Tt_class TT_NOTICE)(Tt_op "SunPro_FileMerge_Quitted")
   (Tt_address TT_HANDLER)(Tt_handler fm_procid)
   (Tt_args (TT_IN "string" ancestorfile)
      (TT_IN "string" listfile)
      (TT_IN "string" leftfile)
      (TT_IN "string" rightfile)
      (TT_INOUT "string" outputfile))) fm_procid FileMerge pr ocess ID

ancestorfile The name of the common ancestor file

leftfile The file for the left window

rightfile The file for the right window

outputfile The output file

fm_procid FileMerge pr ocess ID

ancestorfile The name of the common ancestor file

listfile A listfile as specified in the Load command

leftfile The file for the left window

Integrating an Application with SP ARCworks 77

3 rightfile The file for the right window

outputfile The output file

78 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

3 Performance Analyzer Integration

Though the Performance Analyzer does not support any user -defined T oolTalk messages, data integration can still be accomplished. The er_export(1) utility can pr ovide all the performance data in ASCII format so that it can be easily parsed and used by your application. Graphing tools can take advantage of this information and pr ovide displays for the data that the Analyzer does not. The format of the er_export output is described in the manual Performance Tuning Your Application. This manual is part of the SP ARCworks 3.0 documentation set.

79

ToolTalkMessageIndex A

Table 1 lists T oolTalk messages alphabetically , with a r eference to the page on which the message is described.

80 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

A . Table 1: ToolTalk Messages

Message Name Message Description Notice/ Request

Page No.

departed SPARCworks Manager Integration message used to

inform the SP ARCworks Manager that a tool is about to quit.

Notice 39

expose SPARCworks Manager Integration message sent to

one or mor e tools r unning in the SP ARCworks session to instr uct the tool to expose a window .

Notice 38

hide SPARCworks Manager Integration message sent to

one or mor e tools r unning in the SP ARCworks session to instr uct the tool to hide a window .

Notice 38

IDE_browse IDE Integration message sent by the Sour ceBrowser

when it wants the cnav tool to start up the appr opriate IDE design diagram editor

Request 49

IDE_gen_design IDE Integration message sent by CDE to the

SourceBrowser to ask it to generate the pr ogram design information in IDF format for the database in the specified dir ectory.

Request 47

IDE_quit IDE Integration message sent by CDE when it exits.

The Sour ceBrowser r eceives, but then ignor es, this message.

Notice 42

IDE_sync IDE Integration message sent by CDE to the

SourceBrowser to ask it to generate design information in IDF format fr om the specified sour ce file in the specified dir ectory.

Request 47

IDF_generated IDE Integration message sent by the sbidfdump

program to the Sour ceBrowser when it has completed the generation of an IDF file.

Notice 48

MAKETOOL_EXEC MakeTool Integration message used to begin a build . Request 66

ToolTalk Message Index 81

A

MAKETOOL_COMPILE MakeTool Integration message used to

synchr onously execute an arbitrary command, usually a compile.

Request 66

PEI_CLOSE SPARCworks Manager Integration message sent to

one or mor e tools r unning in the SP ARCworks session to instr uct the tool to close a window .

Notice 39

PEI_OPEN SPARCworks Manager Integration message sent to

one or mor e tools r unning in the SP ARCworks session to instr uct the tool to open a window .

Notice 39

PEI_STARTED SPARCworks Session Pr otocol message used by a

SPARCworks tool to announce its existence when first started by SP ARCworks Manager .

Request 37

quit SPARCworks Manager Integration message sent to

one or mor e tools r unning in the SP ARCworks session to instr uct the tool to quit a window .

Notice 39

SPRO_GET_PROP Debugger Integration message used to get

properties.

Request 53

SPRO_GET_PROPS Debugger Integration message used to get all

properties.

Request 56

SPRO_SBENG_START SourceBrowser Integration message sent when

SourceBrowser engine starts.

Notice 40

SPRO_SBENG_QUITS SourceBrowser Integration message sent when

sour ceBrowser engine quits.

Notice 41

SPRO_SBENG_CURRENT
_ELEMENT

SourceBrowser Integration message sent when the curr ent match of the Sour ceBrowser sour ce display changes.

Notice 41

SPRO_SE_ATTACHED Debugger Integration message which signals

attachment to a pr ocess.

Notice 58

SPRO_SE_DEBUGGED Debugger Integration message sent when dbx

engine loads a new pr ogram.

Notice 56

Table 1: ToolTalk Messages

82 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

A

SPRO_SE_DROPPED Debugger Integration message sent by  dbx if an

engine is left without an associated pr ogram.

Notice 57

SPRO_SE_FIXED Debugger Integration message used by dbx engine

to announce completion of the fix command.

Notice 64

SPRO_SE_GONE Debugger Integration message sent if a dbx engine

loses its pr ocess.

Notice 58

SPRO_SE_REVIVED Debugger Integration message sent by dbx engine if

a pr ocess is r esumed fr om a cor e file.

Notice 58

SPRO_SE_STARTED Debugger Integration message sent by  dbx when a

process is started due to user action.

Notice 57

SPRO_SE_THREAD Debugger Integration message generated when dbx

switches thr eads.

Notice 59

SPRO_SEND_PROP Debugger Integration message sent as notification of

changes to the debugging engine.

Notice 55

SPRO_SET_PROP Debugger Integration message used to set

properties.

Request 53

SPRO_TE_CONTINUED Debugger Integration message which indicates

resumption of execution.

Notice 61

SPRO_TE_EVENTDEL Debugger Integration message which signals the

deletion of an event specification.

Notice 64

SPRO_TE_EVENTSET Debugger Integration message which signals the

setting of an event specification.

Notice 63

SPRO_TE_LOCATION Debugger Integration message which signals a

potential shift in curr ent sour ce location

Notice 62

SPRO_TE_STEPPED Debugger Integration message which indicates

resumption of execution by one pr ogram statement.

Notice 61

SPRO_TE_STOPPED Debugger Integration message sent by dbx engine

when a thr ead stops.

Notice 59

SPRO_TE_TRACED Debugger Integration message which signals a trace

point.

Notice 60

Table 1: ToolTalk Messages

ToolTalk Message Index 83

A

SPRO_TE_VISIT Debugger Integration message which signals a shift

in stack frame context.

Notice 62

SPRO_Visit_File Debugger Integration message used by dbx to

contr ol the DVP sour ce display .

Request 65

SPRO_Visit_Object IDE Integration message sent by CDE to the

SourceBrowser to ask it to display the sour ce code for an object, in the specified file.

Request 48

SunPro_FileMerge_
Load

FileMerge Integration message used to load a set of files into a r ead/write FileMer ge.

Request 69

SunPro_FileMerge_
Load_RO

FileMerge Integration message used to load a set of files into a r ead-only FileMer ge.

Request 69

SunPro_FileMerge_
Loaded

FileMerge Integration message used when FileMer ge has successfully loaded a set of r equested files, to send message to the pr ocess that r equested the load.

Notice 74

SunPro_FileMerge_
Quit

FileMerge Integration message used to for ce a filemer ge to exit.

Request 73

SunPro_FileMerge_
Quitted

FileMerge Integration message used to indicate FileMerge just about to quit.

Notice 76

SunPro_FileMerge_
Save

FileMerge Integration message used to save files in read/write FileMer ge.

Request 72

SunPro_FileMerge_
Saved

FileMerge Integration message used to indicate

save completed (either by user or pr ogrammatic

request).

Notice 76

SunPro_FileMerge_
Set_LFtr

FileMerge Integration message used to change the message in the lower left hand corner of the FileMerge window

Notice 74

SunPro_FileMerge_
Started

FileMerge Integration message used when FileMer ge is started and has completed initial startup, to send message to the pr ocess that started it.

Notice 74

SunPro_FileMerge_
Unload

FileMerge Integration message used to unload the files fr om a FileMer ge.

Request 71

Table 1: ToolTalk Messages

84 Integrating Applications with the SP ARCworks 3.0 Toolset— May 1994

A

SunPro_FileMerge_
Unloaded

FileMerge Integration message used to indicate

unload completed.

Notice 75

Table 1: ToolTalk Messages

2550 Garcia Avenue Mountain V iew, CA 94043 415 960-1300 FAX 415 969-9131

SunPro

A Sun Microsystems, Inc. Business