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Preface

Manual Obijectives

This manual describes the concepts and capabilities of the RSX-11M-PLUS and Micro/RSX
Task Builder.

Working examples are used throughout this manual to introduce and describe features of the
Task Builder. Because RSX systems support a large number of programming languages, it is not
practical to illustrate the Task Builder features in all of the languages supported. Instead, most
of the examples in the main text of this manual are written in MACRO-11.

Intended Audience

Before reading this manual, you should be familiar with the fundamental concepts of your
operating system (Micro/RSX or RSX-11M-PLUS) and with the operating procedures described
in the RSX-11M-PLUS MCR Operations Manual, the RSX-11M-PLUS Command Language Manual,
and the Micro/RSX User’s Guide. In addition, you should be familiaf with the programming
concepts described in the RSX-11M-PLUS Guide to Program Development.

Structure of This Document

Chapter 1 describes the Task Builder command sequences that you use to interact with the Task
Builder.

Chapter 2 describes the basic Task Builder functions, including the Task Builder’s allocation of
virtual address space and the resolution of global symbols. It also contains an introduction to
supervisor-mode libraries, privileged tasks, and multiuser tasks.

Chapter 3 describes the Task Builder’s overlay capability and the language you use to define an
overlay structure.

Chapter 4 describes the two methods available to you to load overlay segments.

Chapter 5 describes some typical Task Builder features, including tasks that access shared regions
and device commons, tasks that create dynamic regions, and virtual program sections.

Chapter 6 defines privileged tasks, describes their mapping, and shows how to build a privileged
task to examine Unit Control Blocks.

xxi



Chapter 7 describes user-mode I- and D-space, the mapping of these spaces, and the advantages
of using I- and D-space in user mode.

Chapter 8 describes supervisor-mode libraries. The chapter defines and shows how to build
and use supervisor-mode libraries.

Chapter 9 describes and shows how to build multiuser tasks.

Chapter 10 lists and describes the Task Builder switches. The switches are listed in alphabetical
order.

Chapter 11 lists and describes the qualifiers for the DCL command LINK. The qualifiers are
listed in alphabetical order.

Chapter 12 lists and describes the Task Builder options. The options are listed in alphabetical
order.

Appendix A contains a detailed description of the Task Builder input data structures.
Appendix B contains a detailed description of the task image file structure.

Appendix C describes the considerations for building a task on one system to run on a system
with a different hardware configuration.

Appendix D describes two memory dumps: postmortem and snapshot.

Appendix E contains a list of the symbols and program section names reserved for Task Builder
use.

Appendix F contains information on improving Task Builder performance.
Appendix G describes the Fast Task Builder.
Appendix H contains the Task Builder error messages.

A Task Builder glossary follows the appendixes.

Associated Documents

Other manuals related to this document are described in the RSX-11M-PLUS Information
Directory and Master Index. This directory defines the intended audience of each manual
in the documentation set and provides a brief synopsis of each manual’s contents.
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Conventions Used in This Document

The following conventions are used in this manual:

Convention

Meaning

>

MCR>
DCL>
XXX >

UPPERCASE

command abbreviations

lowercase

/keyword,
/qualifier,
or

/switch

parameter

A right angle bracket is the default prompt for the Monitor
Console Routine (MCR), which is one of the command interfaces
used on RSX-11M-PLUS systems. All systems include MCR.

A dollar sign followed by a space is the default prompt of
the DIGITAL Command Language (DCL), which is one of the
command interfaces used on RSX-11M-PLUS and Micro/RSX
systems. Many systems include DCL.

This is the explicit prompt of the Monitor Console Routine
(MCR).

This is the explicit prompt of the DIGITAL Command Language
(DCL).

Three characters followed by a right angle bracket indicate the
explicit prompt for a task, utility, or program on the system.

Uppercase letters in a command line indicate letters that must be
entered as they are shown. For example, utility switches must
always be entered as they are shown in format specifications.

Where short forms of commands are allowed, the shortest form
acceptable is represented by uppercase letters. The following
example shows the minimum abbreviation allowed for the DCL
command DIRECTORY:

$ DIR

Any command in lowercase must be substituted for. Usually
the lowercase word identifies the kind of substitution expected,
such as a filespec, which indicates that you should fill in a file
specification. For example:

filename.filetype;version

This command indicates the values that comprise a file spec-
ification; values are substituted for each of these variables as
appropriate.

A command element preceded by a slash (/) is an MCR
keyword; a DCL qualifier; or a task, utility, or program switch.
Keywords, qualifiers, and switches alter the action of the
command they follow.

Required command fields are generally called parameters. The
most common parameters are file specifications.
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Convention

Meaning

[option]

[..]

(}

:argument

@)

[gm]
[directory]

Square brackets indicate optional entries in a command line or
a file specification. If the brackets include syntactical elements,
such as periods (.) or slashes (/), those elements are required
for the field. If the field appears in lowercase, you are to
substitute a valid command element if you include the field.
Note that when an option is entered, the brackets are not
included in the command line.

Square brackets around a comma and an ellipsis mark indicate
that you can use a series of optional elements separated
by commas. For example, (argument|,..]) means that you
can specify a series of optional arguments by enclosing the
arguments in parentheses and by separating them with commas.

Braces indicate a choice of required options. You are to choose
from one of the options listed.

Some parameters and qualifiers can be altered by the inclusion
of arguments preceded by a colon. An argument can be either
numerical (COPIES:3) or alphabetical (NAME:QIX). In DCL, the
equal sign (=) can be substituted for the colon to introduce
arguments. COPIES=3 and COPIES:3 are the same.

Parentheses are used to enclose more than one argument in a
command line. For example:

SET PROT = (S:RWED,0:RWED)

Commas are used as separators for command line parameters
and to indicate positional entries on a command line. Positional
entries are those elements that must be in a certain place in the
command line. Although you might omit elements that come
before the desired element, the commas that separate them must
still be included.

The convention [g,m] signifies a User Identification Code (UIC).
The g is a group number and the m is a member number. The
UIC identifies a user and is used mainly for controlling access
to files and privileged system functions.

This may also signify a User File Directory (UFD), commonly
called a directory. A directory is the location of files.

Other notations for directories are: [ggg,mmm], [gggmmm], [ufd],
[name], and [directory].

The convention [directory] signifies a directory. Most directories
have 1- to 9-character names, but some are in the same [gm]
form as the UIC.

Where a UIC, UFD, or directory is required, only one set of
brackets is shown (for example, [g,m]). Where the UIC, UFD,
or directory is optional, two sets of brackets are shown (for
example, [[g,m]]).
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Convention

Meaning

filespec

KEYNAME

“print” and “type”

black ink

A full file specification includes device, directory, file name, file
type, and version number, as shown in the following example:

DL2: [46,63] INDIRECT.TXT; 3

Full file specifications are rarely needed. If you do not provide
a version number, the highest numbered version is used. If
you do not provide a directory, the default directory is used.
Some system functions default to particular file types. Many
commands accept a wildcard character (*) in place of the file
name, file type, or version number. Some commands accept a
filespec with a DECnet node name.

A period in a file specification separates the file name and file
type. When the file type is not specified, the period may be
omitted from the file specification.

A semicolon in a file specification separates the file type from
the file version. If the version is not specified, the semicolon
may be omitted from the file specification.

The at sign invokes an indirect command file. The at sign
immediately precedes the file specification for the indirect
command file, as follows:

Ofilename[.filetype;version]

A horizontal ellipsis indicates the following;:

® Additional, optional arguments in a statement have been
omitted.

* The preceding item or items can be repeated one or more
times.

® Additional parameters, values, or other information can be
entered.

A vertical ellipsis shows where elements of command input or
statements in an example or figure have been omitted because
they are irrelevant to the point being discussed.

This typeface denotes one of the keys on the terminal keyboard;
for example, the RETURN key.

The term “print” refers to any output sent to a terminal by
the system. The term “type” refers to any user input from a
terminal.

In examples, what the system prints or displays is printed in
black.
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Convention

Meaning

red ink

In interactive examples, what the user types is printed in red.
System responses appear in black.

A symbol with a 1- to 3-character abbreviation, such as [x] or
, indicates that you press a key on the terminal. For example,
[RET] indicates the RETURN key, indicates the LINE FEED key,
and indicates the DELETE key.

The symbol means that you are to press the key marked
CTRL while pressing another key. Thus, [CTRL/Z] indicates that
you are to press the CTRL key and the Z key together in this
fashion. is echoed on some terminals as “Z. However,
not all control characters echo.
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Summary of Technical Changes

The following sections list features, switches, qualifiers, and error messages that are new to
the Task Builder (TKB) or have been modified for the RSX-11M-PLUS and Micro/RSX Version
4.0 operating systems. These new or modified features are documented in this revision of the
RSX-11M-PLUS and Micro/RSX Task Builder Manual.

Also, major changes to the organization of the manual are included at the end of this summary.

New Feature
RNDSEG option

The RNDSEG option causes TKB to round the size of a named segment up to the nearest Active
Page Register (APR) boundary while building a resident library.

New Switches and Qualifiers

TKB has the following new switches and qualifiers:

New Switches:

e /CL
s /EM
s /FO
e /SB
/CL

The /CL switch tells TKB that the task is a command line interpreter.

/FM

The /FM switch tells TKB to allocate space in memory between the task and the external header
for use by the fast-mapping feature of the Executive.
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/FO

The /FO switch causes the task to use overlay run-time system Fast Map module.

/SB
The /SB switch causes the task to be built with the slow mode of the Task Builder.

New Qualifiers:
e /CODE:CLI
e /CODE:FAST_MAP
e /CODE:OTS_FAST
e /SLOW

/CODE:CLI
The /CODE:CLI qualifier specifies that the task is a corhmand line interpreter.

/CODE:FAST_MAP

The /CODE:FAST_MAP qualifier specifies that space must be allocated in memory between the
task and external header for use by the fast-mapping feature of the Executive.

/CODE:OTS_FAST

The /CODE:OTS_FAST qualifier specifies that the overlay run-time system (OTS) fast mapping
module FSTMAP be included in the task.

/SLOW

The /SLOW qualifier invokes the slow mode of the Task Builder.

New Error Messages
TKB produces the following new error messages:
* Cluster library element, element-name, is not resident overlaid

* Incompatible OTS module

Cluster library element, element-name, is not resident overlaid

This message occurs when the listed cluster element has been built without memory-resident
overlays. This kind of element cannot be used as a cluster library element. Cluster libraries 2
through 6 must be memory-resident and overlaid.

Incompatible OTS module

This message occurs when the OTS (overlay run-time system) module requested by TKB has
not been found. The OTS modules are part of the system library. This error occurs if you are
using an incompatible version of the system library (SYSLIB.OLB).
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Changes to the Document

The following changes in organization are included in this revision of the RSX-11M-PLUS and
Micro/RSX Task Builder Manual:

References to unmapped systems have been removed since this version of the manual
concerns only the RSX-11M-PLUS and Micro/RSX operating systems.

The discussion of the use and size of overlay run-time routines in Chapter 4 has been
expanded.

A new section in Chapter 5 discusses using FCSRES and FCSFSL.

Appendix F describes how to create a Task Builder that has the slow mode as its default.
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Chapter 1
Introduction and Command Specifications

The basic steps in developing a program are as follows:

1. You write one or more routines in an RSX-11M-PLUS or Micro/RSX supported source
language and enter each routine as an ASCII text file. You accomplish this by using an
editor such as EDT.

2. You submit each text file to the appropriate language translator (an assembler or compiler),
which converts it to a relocatable object module.

3. You specify the object modules as input to the Task Builder (TKB), which combines the
object modules into a single task image output file.

4. You install and run the task.

If you find errors in the task when you run it, you make corrections to the text file using the
editor, and then repeat steps 2 through 4.

The Task Builder’s main function is to convert relocatable object modules (OB] files) into a
single task image (TSK file) that you can install and run on an RSX-11M-PLUS or Micro/RSX
system. The task is the fundamental executable unit in both systems.

If your program consists of one object module, using the Task Builder is simple. You specify as
input only the name of the file containing the object module produced from the translation of
the program and specify as output the task image file.

Typically, however, programs consist of more than one object module. In this case, you name
each of the object module files as input. TKB links the object modules, resolves references
between them, resolves references to the system library, and produces a single task image ready
to be installed and executed.

TKB makes a set of assumptions (defaults) about the task image based on typical usage and
storage requirements. You can override these assumptions by including switches and options
in the task-building terminal sequence. Thus, you can build a task that is tailored to its own
input/output and storage requirements.
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TKB also produces (upon request) a memory allocation (or map) file that contains information
describing the allocation of address space, the modules that make up the task image, and
the value of all global symbols. In addition, you can request that a list of global symbols,
accompanied by the name of each referencing module, be appended to the file. This list is
called a global cross-reference.

Note that the examples in this manual use both MCR and DCL as the command line interpreters
(CLIs).

The following example shows a simple sequence for building a task:

MCR DCL
>MAC PROG,=FROG $ MACRO PROG
>TKB PROG, ,=PROG $ LINK PROG
>INS PROG $ INS PROG
>RUN PROG $ RUN PROG

The first command, MAC or MACRO, causes the MACRO-11 assembler to translate the source
code of the file PROG.MAC into a relocatable object module in the file PROG.OB]J. The second
command, TKB or LINK, causes TKB to process the file PROG.OBJ and to produce the task
image file PROG.TSK. The third command, INS, causes the INSTALL task to add PROG.TSK to
the Executive’s directory of executable tasks (the System Task Directory). The fourth command,
RUN, causes the task to execute.

The previous example includes the following command:
TKB (MCR) LINK (DCL)
>TKE PROG, ,=PROG or $ LINK PROG

This command illustrates the simplest use of TKB. A single file is the input and a single file is
the output.

The following sections describe basic Task Builder command forms and sequences.

1.1 Task Builder Command Line

The Task Builder command lines for both MCR and DCL are discussed in the following sections.

1.1.1 The MCR Command Line for the Task Builder

The task command line used in MCR contains the output file specifications, followed by the
input file specifications; they are separated by an equal sign (=). You can specify up to three
output files and any number of input files. TKB allows a command line to be a maximum of
132 characters in length.

The task command line has the following MCR form:
task-image-file,map-file,symbol-definition-file=input-file,...

You must give the output files in a specific order: the first file you name is the image (TSK) file;
the second is the memory allocation (MAP) file; and the third is the symbol definition (STB)
file. The map file lists information about the size and location of components within the task.
The symbol definition file contains the global symbol definitions in the task and their virtual or
relocatable addresses in a format suitable for reprocessing by TKB. You specify this file when
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you are building a resident library or common. (Resident libraries and commons are described
in Chapter 3.) TKB combines the input files to create a single task image that can be installed
and executed.

1.1.1.1 Printing the Map File

If you create a map file by specifying one in the TKB command line, there are a number of
ways that you can print the file. The following examples show you how you may print the
map file.

1. With the following two command lines, you can create a map file and then print it later.
The TKB command line tells TKB to create a task file, a map file without printing it (by
use of the switch /-SP), and a symbol definition file. The PRINT command line tells the
system to print the map file.

>TKB INV.TSK,INV.MAP/-SP,INV.STB=INV.0BJ
SPRINT INV.MAP

2. With the next command line, you can print the map file directly as it is created. In this
case, TKB tells the system to print the file by use of the switch /SP. However, the system
task QMGPRT.TSK must be installed as PRT... for this method to work.

>TKB INV.TSK,INV.MAP/SP,INV.STB=INV.0BJ

3. With the next command line, you can print the map file on a line printer that you specify.
(Because it involves transparent spooling, see your system manager for specific details about
using this command line.)

>TKB INV.TSK,LPn:,SY:INV.STB=INV.0BJ

1.1.1.2 Omitting Specific Output Files

You can omit any output file by replacing the file specification with the delimiting comma that
would normally follow it. The following examples illustrate the ways in which TKB interprets
the output file names.

Examples

>TKB IMG1,IMG1,IMG1=IN1

The task image file is IMG1.TSK, the memory allocatio