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Preface

About This Manual

This manual describes Topaz, the command-driven GemStone programming
environment. You can use Topaz with the other GemStone development tools such
as GemBuilder for C to build comprehensive database applications.

Topaz is especially useful for database administration tasks and batch-mode
procedures. Because it is command driven and generates ASCII output on
standard output channels, Topaz offers access to GemStone without requiring a
window manager or additional language interfaces.

Assumptions

To make use of the information in this manual, you must be familiar with the
GemStone system and the GemsStone Smalltalk programming language. In
addition, you should be familiar with your host operating system. This manual
assumes that the GemStone database system has been correctly installed on your
host computer, using the instructions in the GemStone Installation Guide.
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How This Manual Is Organized

« Chapter 1 introduces you to Topaz. You’ll learn how to run Topaz, how to log
in to GemsStone, how to create and execute GemStone Smalltalk code, and how
to inspect GemsStone objects.

= Chapter 2 shows how to use Topaz to debug your GemStone Smalltalk code.
= Chapter 3 describes the Topaz commands in alphabetical order.
= Appendix A lists the Topaz command line syntax.

= Appendix B lists the syntax for specifying the host machine for a GemStone
file or process.

Terminology Conventions

This document uses the following terminology:

= Theterm “GemStone” is used to refer both to the GemStone/S server, or other
server product from GemsStone Systems; and to the company, GemStone
Systems, Inc.

Typographical Conventions

This document uses the following typographical conventions:

= Topaz commands and operating system commands and are shown in bold
type. For example:

copydbf
= Command lines you type are shown in monospace bold type. For example
% env | grep GEM

= Smalltalk methods and instance variables, file names and paths, and screen
dialogue examples are shown in monospace type. For example:

markForCollection

= Place holders that are meant to be replaced with real values are shown in italic
type. For example:

StoneName.conf
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Related GemStone Documentation

For more information about the GemStone database system and its development
tools, refer to the following manuals;

= Release Notes. Describes information specific to current release of GemsStone.

= Installation Guide. Describes installation and configuration of your GemStone
system.

= System Administration Guide for GemStone/S. Describes maintenance and
administration of your GemStone system. System administrators often prefer
the Topaz interface for its simplicity.

= Programming Guide for GemStone/S. A programmer’s guide to GemStone
Smalltalk, GemStone’s object-oriented programming language.

Technical Support

GemsStone provides several sources for product information and support. The
product-specific manuals and online help provide extensive documentation, and
should always be your first source of information. GemStone Technical Support
engineers will refer you to these documents when applicable.

GemStone Web Site: http://support.gemstone.com

GemStone’s Technical Support website provides a variety of resources to help
you use GemStone products. Use of this site requires an account, but registration
is free of charge. To get an account, just complete the Registration Form, found in
the same location. You’ll be able to access the site as soon as you submit the web
form.

The following types of information are provided at this web site:

Help Request allows designated support contacts to submit new requests for
technical assistance and to review or update previous requests.

Documentation is provided in PDF format. This is the same documentation that
is included with your GemStone product.

Release Notes and Install Guides for your product software are provided in PDF
format in the Documentation section.

Downloads and Patches provide code fixes and enhancements that have been
developed after product release. Most code fixes and enhancements listed on the
GemsStone Web site are available for direct downloading.
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Bugnotes, in the Learning Center section, identify performance issues or error
conditions that you may encounter when using a GemStone product. A bugnote
describes the cause of the condition, and, when possible, provides an alternative
means of accomplishing the task. In addition, bugnotes identify whether or not a
fix is available, either by upgrading to another version of the product, or by
applying a patch. Bugnotes are updated regularly.

TechTips, also in the Learning Center section, provide information and
instructions for topics that usually relate to more effective or efficient use of
GemsStone products. Some Tips may contain code that can be downloaded for use
at your site.

Community Links provide customer forums for discussion of GemStone product
iSsues.

Technical information on the GemStone Web site is reviewed and updated
regularly. We recommend that you check this site on a regular basis to obtain the
latest technical information for GemStone products. We also welcome
suggestions and ideas for improving and expanding our site to better serve you.

You may need to contact Technical Support directly for the following reasons:
= Your technical question is not answered in the documentation.

<« You receive an error message that directs you to contact GemsStone Technical
Support.

< You want to report a bug.
< You want to submit a feature request.

Questions concerning product availability, pricing, keyfiles, or future features
should be directed to your GemStone account manager.

When contacting GemStone Technical Support, please be prepared to provide the
following information:

< Your name, company name, and GemStone/S license number
< The GemStone product and version you are using

< The hardware platform and operating system you are using

= A description of the problem or request

< Exact error message(s) received, if any

Your GemStone support agreement may identify specific individuals who are
responsible for submitting all support requests to GemStone. If so, please submit

Vi
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your information through those individuals. All responses will be sent to
authorized contacts only.

For non-emergency requests, the support website is the preferred way to contact
Technical Support. Only designated support contacts may submit help requests
via the support website. If you are a designated support contact for your
company, or the designated contacts have changed, please contact us to update
the appropriate user accounts.

Email: support@gemstone.com
Telephone: (800) 243-4772 or (503) 533-3503

Requests for technical assistance may also be submitted by email or by telephone.
We recommend you use telephone contact only for more serious requests that
require immediate evaluation, such as a production system that is non-
operational. In these cases, please also submit your request via the web or email,
including pertinent details such error messages and relevant log files.

If you are reporting an emergency by telephone, select the option to transfer your
call to the technical support administrator, who will take down your customer
information and immediately contact an engineer.

Non-emergency requests received by telephone will be placed in the normal
support queue for evaluation and response.

24x7 Emergency Technical Support

GemStone offers, at an additional charge, 24x7 emergency technical support. This
support entitles customers to contact us 24 hours a day, 7 days a week, 365 days a
year, if they encounter problems that cause their production application to go
down, or that have the potential to bring their production application down. For
more details, contact your GemStone account manager.
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Chapter

1 Getting Sarted with
Topaz

Topaz is a GemStone programming environment that provides keyboard
command access to the GemStone database system. Topaz does not require a
windowing system and so is the interface of choice for batch work and for many
system administration functions.

This chapter explains how to run Topaz and how to use some of the most
important Topaz commands. Chapter 3 provides descriptions of all Topaz
commands.

To run Topaz, your system administrator or GemsStone data curator must first
have installed GemStone on your system. You must have an operating repository
monitor (or Stone process), and, to run the remote version of Topaz, an accessible
network service process (netldi). The GemStone Installation Guide explains how to
install these components.

Your environment must contain a definition of the GEMSTONE variable and your
execution path must include the GemStone binary directory ($GEMSTONE/bin on
UNIX systems, %GEMSTONE%\bin on Windows). Consult your system
administrator or GemStone data curator if you need help with this.

Examples throughout this book were created on a UNIX system. Behavior and
appearance of Topaz on Windows systems is the same, except where noted.
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1.1 Invoking Topaz

To invoke Topaz, simply type topaz on the command line. The program responds
by printing its copyright banner and issuing a prompt, as shown in Figure 1.1.

Figure 1.1 Topaz Banner and Prompt

% topaz

| GemStone Object-Oriented Data Management System |
| Copyright (C) GemStone Systems, Inc. 1986-2007. |
| All rights reserved. |
T N B +

| PROGRAM: topaz, Linear GemStone Interface (Remote Session)

| VERSION: 6.2.0, Wed Oct 24 10:34:46 US/Pacific 2007

| BUILT FOR: SPARC (Solaris 8)

| RUNNING ON: 2-CPU handel sund4u (Solaris 2.9 Generic_117171-08) 400MHz
| sparcv9, 2048MB

| PROCESS ID: 29160 DATE: 10/26/07 15:12:23 PDT

| USER IDS: REAL=gsuser (531) EFFECTIVE=gsuser (531)

topaz>

Type the topaz command and verify that it responds as shown. If you have
problems invoking Topaz, review the requirements listed on the previous page or
consult your system administrator or your GemsStone data curator.

1.2 Overview of a GemStone Session

A GemStone session consists of four parts, as shown in Figure 1.2. These are:
= An application, in this case, Topaz.

= One repository. An application has one repository to hold its persistent
objects.

= One repository monitor, or Stone process, to control access to the repository.

= At least one GemStone session, or Gem process. All applications, including
Topaz, must communicate with the repository through Gem processes. A Gem
provides a work area within which objects can be used and modified. Several
Gem processes can coexist, communicating with the repository through a
single Stone process.
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Figure 1.2 GemStone Object Server Components

Topaz Gem Session
(GemStone Smalltalk + Data Manager)

Network
Connections

Stone
Repository Monitor Process

Disk I/O \ —

Repository

1.3 Remote Versus Linked Versions

In Figure 1.1, notice that the Topaz startup banner’s PROGRAM line refers to
TOPAZRPC and Remote Session. Two versions of Topaz are available to you:
remote procedure call (or RPC) and linked. Unless you specify otherwise, the topaz
command invokes the RPC version. The RPC version of Topaz allows you to run
multiple RPC Topaz sessions. These run separately from their Gem processes, so
you can run Topaz and the Gem processes on separate nodes.

The topaz -1 (for linked) command line invokes the linked version of Topaz. The
linked version allows you to run multiple Topaz sessions, but session number one
is always a linked session, where the Topaz session and a Gem exist as a single
process. Any additional sessions are RPC. The linked Topaz session provides
faster throughput than the RPC version and is required for certain system
administration tasks, such as upgrading the repository.

Under Windows, the linked and RPC versions of Topaz can be invoked by double-
clicking their icons in the program manager.
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The examples in this chapter can be executed equally well from either version of
Topaz. For additional command-line options, see Appendix A.

1.4 Logging In to GemStone

The first step in establishing a connection to GemStone and logging in is to give
Topaz some information about the GemStone repository you will be using. To log
in to the repository you must provide a GemStone user name and password. If you
are running the RPC version of Topaz, you also need to provide your operating
system user name and password for the host on which your GemStone session
resides.

Here are the parameters to be established to log in to GemStone through Topaz:

The GemStone name (gemstone). This the name of the Stone process to use
and, optionally, the name of the network node on which it resides. The default
name is gemserver62. If your Stone process is named gemserver62 and is
running on the local node, and the Gem process will also run on the local node,
you don’t have to set the GemStone name.

Otherwise, specify the name of the Stone. If the node where the Stone is
running is not the one where the Gem will run, you also need the name of the
Stone host and perhaps the type of network connection between the Stone and
Gem hosts. To specify a process named gemstone62 running on node
central, you can use a network resource string of the form
I@central!'gemstone62. This assumes TCP/IP, the default network
connection for UNIX. Your GemStone data curator can give you the exact
string to use. Appendix B describes the syntax of network resource strings.

Your GemStone user name and password (username). Your GemStone data
curator can give you these.

Your host user name and password (hostusername and hostpassword). The
name and password that you use when you log in to the host operating
system. These are needed only for RPC sessions.

The GemStone service name (gemnetid). For the RPC version the default is
gemnetobject. Under UNIX; if you use the C shell (/bin/csh) on the node
where your Gem process will run, you should use the GemStone service name
gemnetobjcsh instead. For the linked version of Topaz, set the gemnetid to
" (null) or gcilinkobj. Otherwise, all your sessions will be RPC. You can
use a network resource string of the form "tcp@central Igemnetobjectto
start a Gem process on a remote node.
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Your GemStone data curator can assist you if you encounter difficulties.

In general, you can abbreviate any Topaz command to uniqueness. Topaz
commands (such as set gemnetid and login) are case-insensitive. The arguments
you specify, however, must meet your operating system’s requirements for
capitalization and spelling.

Use the Topaz set command to establish these parameters. For example:

topaz> set gemstone gemserver62
topaz> set username "lsaac Newton*

Whenever a Topaz parameter such as “Isaac Newton” contains white space, it
must be enclosed within single quotes.

This is sufficient for the linked version of Topaz. If you are running the RPC
version, you must also provide the following information:

topaz> set gemnetid gemnetobject

topaz> set hostusername “newtoni”

topaz> set hostpassword

Host Password? (Type your host password; it won’t be echoed)

November 2007 GemStone Systems, Inc. 1-5
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To see your current login settings and other information about your Topaz session,
type status:

topaz> status

Current settings are:

display level: 1

omit oops

omit bytes

display instance variable names
omit automatic result checks
omit interactive pause on errors
EditorName Vi

Connection Information:

UserName "lIsaac Newton®
Password (not set)
HostUserName "newtoni”
HostPassword (set)

GemStone "gemservere62”
GemStone NRS "I#server!lgemserver62”
GemNetld "gemnetobject”
GemNetld NRS "gemnetobject”
browsing information:

Class

Category (as yet unclassified)

Source String Class__ String

If you are using the linked version of Topaz, certain login parameters
(HostUserName, HostPassword, and GemNetld) have no effect.

If any login settings are incorrect, use the set command to fix them.

You are now ready to issue the login command, connecting your Topaz session to
the GemStone repository:

topaz> login

GemStone password? (type your GemStone password)
successfTul login

topaz 1>

As this example shows, Topaz displays a session number in its prompt once you
have logged in.
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You are also free to supply several of these login parameters on a single command
line in any order, and to abbreviate the parameter names:

topaz> set gemstone gemserver62 user "lsaac Newton*
topaz> set gemnetid gemnetobject hostuser "“newtoni-
topaz> set hostpass <return>

Host Password? (type your host password)

topaz> login

Because setting the host user name causes Topaz to discard the current host
password, you must set hostusername before hostpassword.

If you are using the linked version of Topaz, you can use asingle set command line
to log in:

topaz> set gemstone gemserver62 user "lsaac Newton®™ password gravity
topaz> login

Setting Up a Login Initialization File

You can streamline the login process by creating an initialization file that contains

the set commands needed for logging in. When you invoke Topaz, it automatically
executes those commands for you. If you insert set hostpassword and login
commands without parameters, Topaz automatically prompts you for the
necessary values.

Table 1.1 Topaz Initialization File Names

Name of Topaz

Platform Initialization File Expected Location
UNIX .topazini Current directory, then user’s home directory
Windows topazini.tpz Current directory, then user’s home directory. If

home directory is undefined, uses home
directory of the account that started Windows,
if any, or DRIVE :\users\default where
DRIVE is the local device on which Windows is
installed.
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If you want to run Topaz non-interactively, you must explicitly specify both the
GemStone and host passwords in this initialization file.

CAUTION:
Entering your passwords in a file can pose a security risk.

The Topaz initialization file shown in Figure 1.3 performs most of the same
functions as the interactive commands shown in the previous discussion.

Figure 1.3 Topaz Initialization File

set gemstone gemserver62
set gemnetid gemnetobject
set username "lsaac Newton*
set password mypassword

set hostusername "newtoni*”
set hostpassword hostpassword
login

To start Topaz without using the initialization file, use the -i option. See
Appendix A.

Once Topaz has read an initialization file like this one, logging in is quite simple:
% topaz

With TCP/IP, you can store user account information in a network initialization
file. If you do not explicitly supply a host username and password, on UNIX hosts
Topaz tries to find a username and password for the designated node in the file
$HOME/ .netrc. If that file is properly configured, you won’t need to explicitly
supply a host user name and password each time you log in. For information about
how to configure your network initialization file, see the discussion of set
hostusername in Chapter 3 of this manual.

If you choose not to include your password in an initialization file, Topaz will start
up with the following prompt.

GemStone Password? Type your password. It will not be echoed.
topaz 1>
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1.5 The Help Command

You can type help at the Topaz prompt for information about any Topaz
command. For example:

topaz 1> help exit
EXIT [<status>]

Terminates Topaz, returning to the parent process or
operating system. If you are still logged in to GemStone
when you type EXIT, this will abort your transaction and log
out all active sessions. Although you can abbreviate most
other Topaz commands and parameter names, EXIT must be typed
in full.

IT an nonzero integer status is given, a nonzero status will
be returned to the operating system. A zero status will
return a zero status to the operating system.

Help is available for:

(list of topics)
Topic? (press Return to exit the help utility)
topaz 1>

1.6 Executing GemStone Smalltalk Expressions

By following the examples in the rest of this chapter, you’ll learn how to create and
execute GemStone Smalltalk code, and how to inspect GemStone objects. If you
need to log out of your session before you finish, you can use the commit
command to save the classes and methods you have created. To start where you
left off in a new session, you will have to reset the current class and category, but
usually not the default screen display settings.
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Once you’ve logged in to GemStone, you can execute Smalltalk expressions with
the printit command. The following use of printit, for example, creates a class
named Animal.

topaz 1> printit

Object subclass: “Animal”
instVarNames: #("name® "favoriteFood™ "habitat®)
inDictionary: UserGlobals

%

Animal class

superClass Object class

format 0

instVars 3

instVarNames an Array

constraints an Array

classvars a SymbolDictionary

methodDict a SymbolDictionary

poolDictionaries an Array

categories a SymbolDictionary

secondarySuperclasses nil

name Animal

Userld Isaac Newton

extraDict a SymbolDictionary
topaz 1>

All of the lines after the printit command and before the first line in which% is the
first character are sent to GemStone for execution as GemStone Smalltalk code.
Topaz then displays the result and prompts you for a new command.

If there is an error in your code, Topaz displays an error message instead of a
legitimate result. You can then retype the expression with errors corrected, or use
the Topaz edit function to correct and refine the expression.

1.7 Escaping to an Editor

To use the edit function, you must first have established the name of the host editor
you wish to use. Topaz can read the UNIX environment variable EDITOR, if you
have it set. Otherwise, use the Topaz set editorname command, interactively or
in your Topaz initialization file.

topaz 1> set editorname Vi
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Then, to edit the text of the last printit command, you need only do this:
topaz 1> edit last

Topaz opens your editor, as a subprocess, on the text of the last printit command.
When you exit the editor, Topaz saves the edited text in a temporary file and asks
you whether you’d like to compile and execute the altered code. If you type yes,
Topaz effectively reissues your printit command with the new text.

To use the editor for creating an entirely new block of code for execution, use edit
new text instead of edit last.

See “Editing Methods” on page 1-17 for more on edit.

1.8 Controlling the Display of Results

Topaz provides several commands that let you control the amount and kind of
information it displays about results.

Display Level

When Topaz displays a result object, it ordinarily prints the name and value of
each of the object’s instance variables.

topaz 1> printit
Animal

%

Animal class

superClass Object class
format 0

instVars 3

instVarNames an Array
constraints an Array

classvars a SymbolDictionary
methodDict a SymbolDictionary
poolDictionaries an Array
categories a SymbolDictionary
secondarySuperclasses nil

name Animal

Userld Isaac Newton
extraDict a SymbolDictionary
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In other words, the default Topaz result display is one level deep. You can use the
level command to ask for more or less information about results. Setting the level
to 0 would give this view of Animal:

topaz 1> level O
topaz 1> printit
Animal

%

Animal

The following example shows part of a two-level display:

topaz 1> level 2
topaz 1> printit
Animal

%

Animal class

superClass Object class
superClass NIL
format 0
instVars 0
instVarNames an InvariantArray
constraints an InvariantArray
classvars a SymbolDictionary
methodDict a SymbolDictionary
poolDictionaries an Array
categories a SymbolDictionary
secondarySuperclasses nil
name Object
classHistory a ClassHistory
description a GsClassDocumentation
migrationDestination nil
timeStamp 27/09/2007 18:34:01
userld SystemUser

format 0

instVars 3

instVarNames an Array
#1 name
#2 fTavoriteFood
#3 habitat
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As you can see, setting the display level to 2 causes Topaz to display each instance
variable within each of class Animal’s instance variables. The maximum display
level is 32767.

If the display level setting is high enough and the object to be displayed is cyclic
(that is, if it contains itself in an instance variable), Topaz will faithfully follow the
circularity, displaying the object repeatedly.

Setting Limits on Object Displays

The limit bytes command controls how much Topaz displays of a byte object
(instance of String or one of String’s subclasses) that comes back as a result.
Similarly, limit oops controls how much Topaz displays of pointer or NSC objects
that come back as a result.

By default, Topaz attempts to display all of a result, no matter how long. The
following example shows how you could use limit bytes to make Topaz limit the
display to the first 4 bytes:

topaz 1> limit bytes 4
topaz 1> printit
"this and that~
%
this

Setting the limit to 0 restores the default condition.

Displaying Variable Names, OOPs, and Hex Byte Values

Two complementary commands, display and omit, control the display of instance
variable names, hexadecimal byte values, and OOPs (the object-oriented pointers
that uniquely identify GemStone objects internally).

Instance Variable Names

As you saw in the display of class Animal, Topaz normally prints the name of each
named instance variable with its value. If you don’t need this information, you can
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speed up the display of results by telling Topaz to omit names, as in the following
example:

topaz 1> omit names
topaz 1> printit
Animal

al class
Object class

m
1

2

3

4 an Array

5 an Array

i6 a SymbolDictionary
7 a SymbolDictionary
8 an Array

9 a SymbolDictionary
10 nil
11

Entering display names restores Topaz to the default condition.

Hexadecimal Byte Values

Topaz ordinarily displays byte objects such as Strings literally, with no additional
information. If you enter display bytes Topaz includes the hexadecimal value of
each byte. For example:

topaz 1> display bytes
topaz 1> printit
"this and that~
%
1 "this and that" 74 68 69 73 20 61 6e 64 20 74 68 61 74

Entering omit bytes restores the default byte display mode.

OOP Values

It’s occasionally useful in debugging to examine the numeric object identifiers that
GemsStone uses internally. If you tell Topaz to display oops, it prints a bracketed
object header with each object, which looks like this:

[151141 sz:6 cls: 1733 Symbol]
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Each object header contains:
« The object’s OOP (a 32-bit signed integer)

= the object’s size, calculated by summing all of its named, indexed, and
unordered instance variable fields

= the OOP of the object’s class
For example:

topaz 1> display oops

topaz 1> printit

Animal

%

[150621 sz:19 cls: 150617 Animal class] Animal class

superClass [1045 sz:19 cls: 18945 Object class] Object class
format [19 sz:0 cls: 1161 Smalllnteger] 4

instvars [3 sz:0 cls: 1161 Smalllnteger] O

instVarNames [150613 sz:0 cls: 1045 Array] an Array
constraints [150593 sz:0 cls: 1045 Array] an Array

classvars

[150589 sz:14 cls: 1741 SymbolDictionary] a SymbolDictionary
methodDict

[150633 sz:112 cls: 1549 GsMethodDictionary] a GsMethodDictionary
poolDictionaries [150561 sz:0 cls: 1045 Array] an Array
categories

[150637 sz:28 cls: 1549 GsMethodDictionary] a GsMethodDictionary
secondarySuperclasses [10 sz:0 cls: 1193 UndefinedObject] nil
name [147877 sz:9 cls: 1733 Symbol] Animal

You can turn off the display of OOPs by typing omit oops at the Topaz prompt.

1.9 Creating and Changing Methods

The first step in creating or editing a method is to tell Topaz the name of the
method’s class. Do this with the set class command:

topaz 1> set class Animal

This establishes a context for your subsequent work so that you don’t need to
supply the class name each time you create or edit a method.
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Similarly, you’ll need to supply the name of the method category in which you
want to work

topaz 1> set category Updating

If the category you name doesn’t exist, Topaz creates it when you first compile a
method.

Topaz maintains this information about the current class and category until you
explicitly change it. You can examine your current class and category settings by
typing status.

topaz 1> status

Current settings are:
(display of current settings and connection information appears here)

browsing information:
Class Animal
Category Updating

Once you’ve established a class and a category, you can begin an instance method
definition by issuing the method: command at the Topaz prompt:

topaz 1> method: »

habitat: newValue

“"Modify the value of the instance variable "habitat®."
habitat := newValue

%

The method: command takes a single argument: the name of the class for which
the method will be compiled. As shown here, wherever Topaz expects the name of
a class, you can simply type a circumflex (©) to tell Topaz to use the current class
(in this case, Animal).

A class method definition is similarly initiated by the Topaz command
classmethod:. For example:

topaz 1> classmethod: »
returnAString

"Returns an empty String"
AString new
%

Like the text of a printit command, the text of a method definition is terminated by
the first line that starts with the % character.
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As soon as you enter the %, Topaz sends the method’s text to GemStone for
compilation and inclusion in the selected class and category.

Editing Methods

You can debug and refine methods by using Topaz’s edit function in much the
same way you use that function to create and modify printit commands. For
example, to edit the existing instance method habitat: in the current class, you
would enter edit as shown below:

topaz 1> edit method habitat:
Here is how you would edit an existing class method:
topaz 1> edit classmethod returnAString

To create an entirely new method with the editor, you can enter edit new method
or edit new classmethod.

If you omit the method and classmethod keywords, you must specify an instance
method to be edited; for example, edit habitat:.

1.10 Listing Methods and Categories

If you need to see which categories and methods are in the current class, use the
Topaz listcommand. The command list categoriesin: causes Topaz to list all of the
class and instance method selectors in the selected class by category.

To list the source code of an instance method, type list method: aMethodName as in
the following example:

topaz 1> list method: habitat:

habitat: newValue

“"Modify the value of the instance variable "habitat”."
habitat := newValue

A parallel command, list classmethod:, lists the source of the given class method.
If you omit the keywords method: and classmethod: from your list command, you
must specify an instance method you wish to list.

Other list options allow you to examine the classes in one or all of your symbol list
dictionaries or to examine the methods in some class other than the current class.
For more information, see the description of list in Chapter 3 of this manual.
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1.11 Committing and Aborting Transactions

In GemStone, each session’s operations normally exist in a transaction that
maintains a temporary, private workspace. The commit command ends your
current transaction and stores this information in the repository, for use in later
sessions and by other users.

To commit a transaction while using Topaz, you can execute the GemStone
Smalltalk expression System commitTransaction within a printit command,
or you can enter the Topaz commit command:

topaz 1> commit
Successful commit

Similarly, you abort a transaction by executing the GemStone Smalltalk expression
System abortTransaction within a printit command, or by entering abort at
the Topaz command prompt. Entering abort does not reset Topaz system
definitions, such as your current class and category.

Although you can abbreviate most other Topaz commands and parameter names,
commit, abort, logout, and exit (the last two of which implicitly abort your
transaction) must be typed in full.

1.12 Capturing Your Topaz Session In a File

It’s often useful to keep a record of your interactions with GemsStone during testing
and debugging. You might also want to record a typical series of GemStone
operations that could be used as a training guide or edited into a batch processing
file.

You can do this with the Topaz command output push. This command causes
Topaz to write all input and output to a named file as well as to standard input and
standard output (your terminal).

The following example causes all subsequent interactions to be captured in afile
called animaltest. log:

topaz 1> output push animaltest.log

If the file you name doesn’t exist, Topaz creates it. Under UNIX, if you name an
existing file, Topaz overwrites it.

To add output to an existing file without losing its current contents, precede the
file name with an ampersand (&). For example:

topaz 1> output push &animaltest.log
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The following example stops output to the current file:
topaz 1> output pop

As the command names push and pop imply, Topaz can maintain a stack of up to
20 output files. If you add the keyword only to the push command lines, current
interactions are captured only in the file on top of the stack. This prevents the
results from showing on your screen, however.

topaz 1> output push animaltest2.log only

Otherwise, the output is duplicated in each file on the stack. For example, the
following sequence would capture one command in the file mathtest. log, and
a second command in mathtest2.10g:

topaz 1> remark Capture the next command
topaz 1> remark and result in mathtest.log
topaz 1> output push mathtest. log

topaz 1> printit

5*8

%

40

topaz 1> remark Capture the next command
topaz 1> remark and result in mathtest2.log
topaz 1> output push mathtest2.log only
topaz 1> printit

5*9

%

topaz 1> remark Close mathtest2.log

topaz 1> remark and resume using mathtest.log
topaz 1> output pop

Notice that the result of the second command, 45, did not appear on the screen. If
the second push command line did not have the only keyword, the entire
sequence would have been recorded in mathtest. log, and the second command
duplicated in mathtest2. l1og

Also notice the use of remark in this example—you can use either remark or an
exclamation point in column 1 to begin acomment. Comments are often useful for
annotating Topaz input files created for batch processing or testing.
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1.13 Filing Out Classes and Methods

Sometimes you’ll want to create, edit, or archive a class and some large fraction of
its methods as a monolithic chunk of source code. This makes it possible to:

= transport your code to other GemStone systems,

=« perform global edits and recompilations,

= produce paper copies of your work, and

= recover code that would otherwise be lost when you are unable to commit.

The Topaz fileout command can create an executable Topaz script defining a class
and/or any or all of the class’s methods. You can process the script using editors
or other operating system utilities and then execute it with the Topaz input
command. The following command:

topaz 1> fileout class: Animal toFile: animal.gs

would create in the fileanimal .gs, a Topaz script containing a definition of class
Animal and all of its categories and methods. Here is how animal .gs would
look:

printit

Object subclass: "Animal*
instVarNames: #( "name® "favoriteFood®™ “habitat®)
classvars: #()
classinstVars: #()
poolDictionaries: #[]
inDictionary: UserGlobals
constraints: #[ ]
instanceslnvariant: false
isModifiable: false

%

category: "Updating”

method: Animal

habitat: newValue

"Modify the value of the iInstance variable "habitat”_."
habitat := newValue
%

“Filing in” this script with the input command would create a new class Animal
exactly like the original.
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In addition to class:, the fileout command has four other subcommands:

fileout category:
Files out all the methods in the named category.

fileout classcategory:
Files out all the class methods in the named category.

fileout classmethod:
Files out the source code of the method identified in the argument by its
selector.

fileout method:
Files out the specified instance method. You can omit the method: portion of
a fileout command, unless the instance method’s selector is also the name of
one of the other fileout subcommands. For example, to file out a method
named habitat:, you could simply enter

topaz 1> fileout habitat
To file out a method named category:, however, you would need to enter

topaz 1> fileout method: category:

1.14 Creating a Topaz Script for Batch Processing

Just as the fileout command creates an executable Topaz script defining a class,
you can create your own Topaz script that performs any series of GemStone
operations. If you have complicated queries or a long series of repository updates
that you repeat on a regular basis, this is an easy way to do it. You can type the
Topaz commands into a file, test and edit them until they run with no errors, and
then you have a script that will do automatic batch processing for you. If your
procedure changes slightly from day to day, you can easily edit the script. Because
the files duplicate what you would do interactively, they are also useful training
tools.

Another way to produce such a script is to capture a typical Topaz session in afile,
using output push. Edit the output file to remove the prompts and results, leaving
only the Topaz commands and GemStone Smalltalk code. For example, suppose
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you wanted to make a script of the mathtest2. log file you created earlier. This
is how it looks:

topaz 1> printit

5*9

%

45

topaz 1> remark Close mathtest2.log

topaz 1> remark and resume using mathtest.log
topaz 1> output pop

To make it an executable script, remove the prompts, results, and unnecessary
commands, and make the comments helpful.

remark This multiplies two numbers
printit

5*9

%

Do not use the edit command for batch processing. Instead, use the method: and
classmethod: commands to create methods in batch processes, and the printit or
doit commands to execute blocks of code in batch.

1.15 Taking Topaz Input from a File

Although Topaz ordinarily takes its input from standard input (usually your
terminal), you can use the input command to make Topaz take its input from afile.
The following command, for instance, would make Topaz read and execute the
commands in a file called animal .gs in your UNIX $HOME directory:

topaz 1> input $HOME/animal.gs

The UNIX environment variable $HOME is expanded to the full filename before the
input command is carried out.

Batch processing goes very quickly. It is a good idea to use output push to record
the session, so you can check for errors.

1.16 Interrupting Topaz and GemStone

Three kinds of interruption (break) using Control-C are possible when you’re
using Topaz:
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< When Topaz is awaiting input from your terminal, such as when you’re
entering a command, you can enter Control-C to terminate entry of the
command and prepare Topaz for accepting a new command.

< When GemStone is compiling or executing some GemStone Smalltalk code
sent to it by Topaz, such as in a printit command, typing Control-C sends a
request to GemStone to interrupt its activities as soon as possible. GemStone
stops execution at the conclusion of the current method, and Topaz displays
the message: A soft break was received.

< Typing Control-C three times immediately halts Topaz. Do this only in an
emergency. All GemStone work performed since you last committed is lost.

1.17 Multiple Concurrent GemStone Sessions

Topaz can keep several independent GemStone sessions alive simultaneously.
This allows you to switch from one session to another, for instance to access more
than one GemStone repository. Both RPC and linked versions of Topaz allow you
to run multiple sessions by using the login and set session commands.

The following example shows how you might create a second session, make the
new session your current session, then return to the original session.

topaz> login

topaz 1> set gemstone !tcp@srv2!gemserver62
topaz 1> set username isaac

Warning: clearing previous GemStone password.
GemStone password? <password typed here but not echoed>
topaz 1> login

topaz 2> printit

UserGlobals at: #myVar put: 1

%

1

topaz 2> set session 1

topaz 1>

Notice that the Topaz prompt always shows the number of the current session. To
get a list of current GemStone sessions and the users who own them, you can
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execute the GemStone Smalltalk expression System currentSessionNames.
For example:

topaz 1> printit
System currentSessionNames
%

session number: 1 Userld: GcUser

session number: 2 Userld: Isaac Newton
session number: 3 Userld: Isaac Newton
session number: 4 Userld: Gottfried Leibniz
topaz 1>

The GcUser session represents the garbage collection process that usually (though
not always) operates when GemsStone is active.

Keep in mind that this list is useful only as a general reminder of how many
sessions you have on the system; the session numbers reported here do not
correspond to the sequential session numbers assigned by your Topaz.

If you use the topaz command to invoke Topaz, you get an RPC session. With
every subsequent login command you get another RPC session.

If you use the topaz -1 command to invoke Topaz, your first session is linked. All
other sessions are RPC. However, if you type topaz -1 and get any number other
than 1 in your Topaz prompt, you have an RPC session. If you want a linked
session, you need to reset the gemnetid to ' (null) and log in again. The new linked
session will have a prompt of topaz 1>.

topaz> set gemnetid gemnetobject

topaz> login

GemStone password? <password typed here but not echoed>
topaz 2> set gemnetid "

topaz 2> login

topaz 1>

1.18 Structural Access To Objects

In your GemStone Smalltalk programs, you should generally access the values
stored in objects only by sending messages. During debugging, however, it’s
sometimes useful to be able to read an instance variable or store a value in it
without sending a message. For example, if