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Preface

Intended Audience

This manual is intended for programmers who are building embedded,
real-time, or turnkey applications in the VAX Ada language for use with
the VAXELN executive.

Structure of This Document

The VAXELN Ada User’s Manual has three parts, which are organized as
follows:

Part I, Introduction to VAXELN Ada, contains the following chapter:

* Chapter 1 gives an overview of VAXELN Ada and its development
environment. It also compares VAX Ada and VAXELN Ada features.

Part II, Program Development, contains the following chapters:

¢ Chapter 2 shows how to get started by introducing the compiler, the
program library manager (ACS), the VAXELN System Builder Utility
(EBUILD), and the VAXELN Remote Debugger. A sample VAXELN
Ada application is also included.

* Chapter 3 gives information on how to compile and link VAXELN
Ada programs. It includes information on Ada program libraries and
sublibraries, and summarizes the syntax of the ACS commands for
program library management, compilation, and linking.

¢ Chapter 4 describes how to build a VAXELN system with the VAXELN
System Builder Utility. It gives the syntax of the EBUILD command
and explains the use of System Builder menus.

* Chapter 5 explains the various methods for booting and running
VAXELN systems on a target machine.



Part III, Run-Time Related Topics, contains the following chapters:

Chapter 6 includes a description of the VAXELN Remote Debugger
and the remote debugger commands. This debugger is used at a host
system to debug, by means of an Ethernet connection, a program
running on a target machine.

Chapter 7 lists the VAXELN Ada input-output packages and provides
detailed information about files and file access, as well as summary
information about specifying external file attributes with the VAX/VMS
File Definition Language (FDL).

Chapter 8 discusses tasking issues relevant to the VAXELN
environment.

Chapter 9 discusses the package VAXELN_SERVICES and the use of
strings described in this package. In addition, it lists VAXELN services
according to function.

The following appendixes are also included:

Appendix A describes the types, subtypes, and constants used in
VAXELN Ada service calls. It also contains the procedure declarations
for each VAXELN service and fully describes the arguments and
possible status values for each procedure.

Appendix B lists and describes the VAXELN Remote Debugger com-
mands and summarizes VAX/VMS Debugger commands that can be
used with the remote debugger.

Appendix C summarizes the features relevant to the VAXELN system.

Associated Documents

A description of the VAX Ada implementation can be found in the VAX
Ada documentation set, which consists of the following volumes:

xvili

VAX Ada Language Reference Manual
VAX Ada Programmer’s Run-Time Reference Manual
Developing Ada Programs on VAX/VMS

VAXELN information can be found in the VAXELN User’s Guide.

Information on installing VAXELN Ada is in the VAXELN Ada Installation
Guide.



Conventions Used in This Document

This document uses the following conventions:

Convention Meaning
A symbol with a one- to six-character abbre-

viation indicates that you press a key on the
terminal, for example, .

The phrase CTRL/X indicates that you
must press the key labeled CTRL while
you simultaneously press another key, for
example, CTRL/C, CTRL/Y, CTRL/U.

$ SHOW TIME Interactive examples show all output lines or

07-JAN-1986 10:35:13 prompting characters that the system prints
or displays in black letters. All user-entered
commands are shown in red letters.

out Boldface indicates VAXELN Ada reserved
words.
[expression] - Square brackets indicate that the enclosed

item is optional.

[job—specifier,...] Horizontal ellipsis means that the item may
be repeated zero or more times.

Xix






Part | Introduction to VAXELN Ada

This section gives an overview of VAXELN Ada and dis-
cusses differences between VAXELN Ada and VAX Ada.






Chapter 1

Introduction to VAXELN Ada

This chapter provides an overview of VAX%LN@’ Ada® , its development
environment, and its differences from VAX™ Ada® .

1.1 What Is VAXELN Ada?

VAXELN Ada is a VAX/VMS layered product that provides the capability
for developing, debugging, and running Ada standalone applications on
VAX processors using the VAXELN real-time executive.

VAXELN Ada components are

* VAXELN Ada run-time library, which supports all standard Ada
features, including the packages TEXT_IO, SEQUENTIAL _IO, and
DIRECT_IO. It also supports all VAX Ada-specific features, except
nonsequential files, ASTs, and timeslicing.

* Additional units for the VAX Ada library of predefined units.

* VAXELN debugging support, including the VAXELN Remote Debugger.
Based on the VAX/VMS Debugger (DEBUG), the remote debugger
provides the means for debugging VAXELN Ada applications running
on a target VAX machine from a host VAX/VMS system, connected by
Ethernet.

VAXELN Ada is layered on VAX Ada, the VAXELN Toolkit (VAXELN),
and the VAX/VMS operating system. It can be used with development
environment tools such as the VAX Language-Sensitive Editor and
DEC/CMS.

“ vax and VAXELN are trademarks of Digital Equipment Corporation.
Ada is a registered trademark of the U.S. Government (Ada Joint Program Office).
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VAXELN Ada is based on the VAX Ada compiler and program library
manager (ACS); the VAXELN Ada run-time components are VAXELN-
specific versions of VAX Ada components.

1.2 The VAXELN Ada Program Development Environment

VAXELN Ada applications are developed on a host VAX/VMS system
using the VAX Ada compiler, the VAX Ada program library manager
(ACS), and the VAX/VMS Linker and ACS LINK command. Chapter 2
gives an example of a VAXELN Ada application.

Once the Ada application is developed, you build a VAXELN system
with the VAXELN System Builder Utility (EBUILD). The System Builder
combines the Ada program with the VAXELN kernel, VAXELN services,
and the VAXELN Ada run-time library to produce a bootable system. You
can load a system by means of a disk, tape cartridge, PROM, or Ethernet
to a VAX processor. The processor serves as a dedicated machine and runs
the VAXELN system as a standalone application.

You can use the VAXELN Remote Debugger to debug VAXELN Ada pro-
grams running on a target. The remote debugger is part of the VAX/VMS
environment and is used from a terminal connected to the host system.
The remote debugger communicates with the target machine by means of
an Ethernet connection.

Figure 1-1 is an overview of the VAXELN Ada development environment
and the steps involved in producing a VAXELN Ada application.

1.3 Differences from VAX Ada

VAXELN Ada supports all of the VAX Ada language and implementation-
defined features except for the following:

* Pragma TIME_SLICE

* Pragma AST_ENTRY

* AST_ENTRY attribute

® Packages RELATIVE_IO, RELATIVE_MIXED_IO, INDEXED_IO,
INDEXED_MIXED_IO
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Figure 1-1: VAXELN Ada Development Environment
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In addition, the implementation of the form string (used to specify external
file characteristics in the input-output procedures CREATE and OPEN)
differs slightly for VAXELN Ada.

VAXELN Ada also provides a number of implementation-dependent
features designed to aid in the writing of Ada programs for the VAXELN
target.

These differences are summarized in the following sections.

1.3.1 Time Slicing

The VAXELN system does not have time-sliced scheduling. Thus, the
VAX Ada pragma TIME_SLICE, if specified in a compilation unit, is
not supported for VAXELN Ada. The compiler will diagnose and ignore
the pragma when the value of SYSTEM.SYSTEM_NAME is VAXELN.
In other words, an Ada program unit containing pragma TIME_SLICE
depends on a value of VAX_VMS for SYSTEM.SYSTEM_NAME, and
cannot be linked into a VAXELN target image.

SYSTEM.SYSTEM_NAME and unit dependences are discussed in
Chapter 3.

1.3.2 Asynchronous System Traps

1-4

The VAXELN system does not support the VAX/VMS asynchronous
system trap (AST) mechanism. Therefore, neither the VAX Ada pragma
AST_ENTRY nor the VAX Ada AST_ENTRY attribute is supported in
VAXELN Ada. The compiler diagnoses and ignores the use of both the
pragma and the attribute when the current value of SYSTEM.SYSTEM _
NAME is VAXELN. In other words, an Ada program unit containing
pragma AST_ENTRY or the AST_ENTRY attribute depends on a value of
VAX_VMS for SYSTEM.SYSTEM_NAME, and cannot be linked into a
VAXELN target image.

SYSTEM.SYSTEM_NAME and unit dependences are discussed in
Chapter 3.
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Implementation of the Form String

All of the'Ada input-output packages provide CREATE and OPEN pro-
cedures. All of these procedures, in turn, have a FORM parameter that
allows you to specify the characteristics of an external file from your Ada
program. In VAX Ada, the value of the FORM parameter (called a form
string) can be either a string of VAX Record Management Services (RMS)
File Definition Language (FDL) statements, or a string referring to a file
of FDL statements. In VAXELN Ada, the value can only be a string of
FDL statements. Also, VAXELN Ada recognizes a different set of FDL
statements (a subset of the statements recognized by VAX Ada, plus an
additional statement that is useful only with VAXELN Ada).

See Chapter 6 for a full explanation.

1.3.4 Relative and Indexed Files

The VAXELN system does not provide relative and indexed files, so the
VAX Ada packages RELATIVE_IO, INDEXED_IO, RELATIVE _MIXED_
IO, and INDEXED_MIXED_IO are not supported by VAXELN Ada, and
the bodies of these packages require that they be used only in programs
that are executed on VAX/VMS targets. In other words, the relative and
indexed packages depend on a value of VAX_VMS for the predefined
constant SYSTEM.SYSTEM_NAME, and cannot be linked into a VAXELN
target image.

SYSTEM.SYSTEM_NAME and unit dependences are discussed in
Chapter 3.

1.3.5 VAXELN-Related Language Features

To allow you to specify fixed-size stack and stack storage areas for the
task associated with the main program (main task), VAX Ada provides

Pragma MAIN_STORAGE

For distinguishing between target systems, VAX Ada provides

The enumeration literals VAXELN and VAX_VMS for type
SYSTEM.SYSTEM _NAME
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For communicating with device registers and internal processor registers,
VAX Ada provides

Function SYSTEM.READ_REGISTER
Procedure SYSTEM.WRITE _REGISTER
Function SYSTEM.MFPR

Procedure SYSTEM.MTPR

For coding VAX interlocked instructions directly from an Ada program,
VAX Ada provides

Type SYSTEM.ALIGNED_SHORT_INTEGER
Procedure SYSTEM.ADD_INTERLOCKED
Procedure SYSTEM.CLEAR_INTERLOCKED
Procedure SYSTEM.SET_INTERLOCKED

For coding VAX queue instructions directly from an Ada program, VAX
Ada provides

Type SYSTEM.INSQ_STATUS
Type SYSTEM.REMQ_STATUS
Procedure SYSTEM.INSQHI
Procedure SYSTEM.INSQTI
Procedure SYSTEM.REMQHI
Procedure SYSTEM.REMQTI

The specifications for these features are documented in Appendix C.

VAXELN Ada also provides the package VAXELN_SERVICES, which
defines interfaces to the VAXELN system services, utility routines, and
device drivers. The package contains definitions of the special types
needed by the VAXELN routines as well as definitions of the routines
themselves. This package is described in Chapter 9 and specified in
Appendix A.
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- Partll Program Development

This section presents information on program development
using VAXELN Ada. It provides an overview of the steps
in program development and gives detailed information

on using the VAX Ada compiler and program library man-
ager, VAXELN system building, loading finished VAXELN
systems to target machines, and remote debugging.






Chapter 2

Getting Started

This chapter presents the basic steps you need to follow in building a
VAXELN Ada application. It tells you how to use

* The VAX Ada compiler and program library manager (ACS) to compile
and link an Ada program

® The VAXELN System Builder Utility (EBUILD) to produce a finished
VAXELN application

* Downline loading capabilities to load the application to a target
machine

* The VAXELN Remote Debugger to debug the application from the host
system

The Ada source code for the sample application discussed here is included
at the end of the chapter. VAXELN Ada program development is dis-
cussed more fully in Chapter 3 and Chapter 4. The remote debugger is
discussed in Chapter 6.

2.1 Creating a VAXELN Ada Application

The following sections describe how to build a VAXELN Ada application.
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2.1.1 Using the VAX Ada Compiler and Program Library Manager (ACS)

Programs are developed on the VAX/VMS host system, using the VAX
Ada compiler and program library manager (ACS). ACS provides the user
interface to the compiler and VAX/VMS Linker, which is used to link
VAXELN Ada programs.

The following steps illustrate how to create and select an Ada library, and
how to compile and link an Ada program. The sample application used
here has three units. The source code, an explanatory diagram, and a full
description are given in Section 2.2.

1.

2-2 Getting Started

Create the Ada program library.
$ ACS CREATE LIBRARY [.ADALIB]

Define the current program library.
$ ACS SET LIBRARY [.ADALIB]

Compile the Ada programs.

The following example shows how you would compile each unit
separately. The /DEBUG qualifier is a default on the ADA command,
but is shown here for clarity.

The ERROR_HANDLING unit must be compiled first, because it must
be defined in the current program library when you compile the other
two units.

$ ADA /DEBUG ERROR_HANDLING.ADA
$ ADA /DEBUG SQRT_SERVER.ADA
$ ADA /DEBUG SQRT_SERVER_TESTER.ADA

The /DEBUG qualifier requests the compiler to write the symbol
records associated with the units being compiled into the resulting
object modules and allows you to run each unit under debugger
control.

Link the Ada programs.

After compiling the programs, you can link them using the /DEBUG
qualifier and the /SYSTEM_NAME=VAXELN qualifier. The ELN$:RTL
/INCLUDE~(KER$MSGDEE_TEXT) parameter causes the message text
for messages generated by the VAXELN kernel to be included in the
images.



$ ACS LINK/DEBUG/SYSTEM_NAME=VAXELN SQRT_SERVER -

.$ ELNS$:RTL /INCLUDE=(KER$MSGDEF_TEXT)

$ ACS LINK/DEBUG/SYSTEM_NAME=VAXELN SQRT_SERVER_TESTER -
_$ ELN$:RTL /INCLUDE=(KER$MSGDEF_TEXT)

The /DEBUG qualifier on the ACS LINK command requests the
linker to include all symbol information that is contained in the object
modules in the executable image.

The /SYSTEM_NAME=VAXELN qualifier directs ACS to produce an
image to be run under the VAXELN executive.

2.1.2 Using the VAXELN System Builder Utility

Before you can run the application, you must invoke the VAXELN System
Builder Utility with the EBUILD command to combine the application
programs with the VAXELN kernel to form a bootable system image.

The EBUILD command invokes the System Builder to combine one or
more program images into a bootable system image. The following
command creates a VAXELN system image, SQRT_SERVER.SYS, whose
system characteristics are described in SQRT_SERVER.DAT.

$ EBUILD/NOEDIT SQRT_SERVER

The /NOEDIT qualifier in the previous example indicates that the system

was built using a noninteractive mode. This causes the System Builder to

build a system image immediately, from the current contents of a specified
data file.

The interactive mode of system building, specified with the default /EDIT
qualifier, allows you to select various system options or attributes from a
series of menus.

See the VAXELN User’s Guide and Chapter 4 of this book for more
information on the VAXELN System Builder.

This discussion uses the data file SQRT_SERVER.DAT, constructed with
the EBUILD command. This file describes the characteristics of this partic-
ular system and is the mechanism for giving the collected information to
the System Builder. The data file contains:

characteristic /noconsole /nofile /name=ARTHUR /node_address= 42
/server /emulator=both /boot_method=downline

/debug=remote /network

program SQRT_SERVER /run  /debug /initialize

program SQRT_SERVER_TESTER /norun /nodebug

program SQRT_SERVER_TESTER /run  /debug
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Note that there are two program descriptors for the program SQRT—
SERVER_TESTER. By having multiple program descriptors, you can
create jobs running the same program, but with different attributes. The
System Builder names these jobs SQRT_SERVER_TESTER and SQRT_—
SERVER_TESTER;1.

During system startup, the VAXELN kernel creates jobs for all programs
that have the /initialize and /run attributes. Therefore, a job will be
created running the program SQRT_SERVER. Since the program has the
/debug attribute, the job will start under debugger control.

Any other programs that have the /run attribute (but not the /initialize
attribute) run when the jobs with the /initialize attribute either exit, or call
the INITIALIZATION _DONE procedure. Therefore, once SQRT_SERVER
calls the INITIALIZATION _DONE procedure, the VAXELN kernel will
create a job running the program SQRT_SERVER_TESTER.

2.1.3 Downline Loading the System Image

After the system has been built on the VAX/VMS host machine, it can be
downline loaded to a target machine running the VAXELN executive. The
host must have service enabled for the circuit to allow remote triggering of
the node.

To downline load the target machine, the target machine must be running
the downline load bootstrap loader. On a MicroVAX I or II, press the
HALT button twice (in, and then out) and type:

>>> B QA0
On the host, the following command causes the specified program to be
downline loaded and begins a debugging session:
$ DEBUG/REMOTE ARTHUR /LOAD=SQRT_SERVER.SYS

VAXELN Remote Debugger Version V1.0-00

%RDEBUG-I-ATTEMPT_LOAD, Setting load file for node ARTHUR
to TESTD: [ADA.EXE]SQRT_SERVER.SYS;
%RDEBUG-I-TRIGGER, Triggering node ARTHUR
%RDEBUG-I-ATTEMPT_CONNECT, Connecting to node ARTHUR
%RDEBUG-I-RETRY_CONNECT, Retrying connect to node ARTHUR
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Note that if the host machine or the Ethernet is heavily loaded, the
operation may timeout, as indicated by the following message.

%BOOT-F-ERROR, No response from load server XQAO

If this occurs, type
>>> B XQAO

on the target system’s hardware console to restart the boot operation.

When the VAXELN system starts, the VAXELN kernel announces its
presence on the target system’s hardware console terminal:

VAXELN V2.1-03

See Chapter 5 and the VAXELN User’s Guide for further information on
this topic and on downline loading non-MicroVAX machines.

2.1.4 Using the VAXELN Remote Debugger

- In order to run a job under remote debugger control, you must have
compiled and linked it with the /DEBUG qualifier in effect and you must
specify that you want to run the job under debugger control by selecting
the appropriate menu options when you build the system.

Once the remote debugger connects to the target node, it reports the job
number, name, and state of each job in the system that is in a debug-
wait state. In this case, SQRT_SERVER has started under control of the
debugger and is therefore in a debug-wait state.

%RDEBUG-S-CONNECTION, Connected to node ARTHUR

Job 4.1 (SQRT_SERVER) is waiting for your attention
%RDEBUG-S-SET_TIME, System time set on node ARTHUR
RDBG*>

Type the SHOW SYSTEM command to get an overview of the current
state of the jobs in the system. For example:

RDBG*> SHOW SYSTEM

Job  Program Priority State Shared Size Readonly size

2  XQDRIVER 1 waiting 31232 30208
3  EDEBUGREM 3 running 5120 11264
4 SQRT_SERVER 16 debug-wait 3684 66660

This command shows the jobs that are currently running on the system.
The XQDRIVER job is the network driver. The EDEBUGREM job is the
remote debugger nucleus. The SQRT_SERVER job is running the appli-
cation to be debugged. Since the SQRT_SERVER job is in a debug-wait
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state, it is ready to start a command session. The SET JOB/CURRENT
command begins a command session. For example:

RDBG*+> SET JOB/CURRENT SQRT_SERVER

%RDEBUG-I-SESSION_INIT, Loading symbols for Job 4. (SQRT_SERVER)
-RDEBUG-I-FROM, from file TESTD:[ADA.EXE]SQRT_SERVER.EXE;1
#RDEBUG-I-INITIAL, language is ADA, module set to 'SQRT_SERVER'
%RDEBUG-I-NOTATMAIN, type GO to get to start of main program
RDBG>

This command begins a command session with the job SQRT_SERVER.
The remote debugger reads the symbol table information from the image
file associated with the job and prepares to accept commands that may be
directed at that job.
RDBG> GO
break at routine SQRT_SERVER

21: procedure SQRT_SERVER is

Typing the GO command causes the program to proceed directly to the
beginning of the program.

For more information on how to use the remote debugger, see Chapter 6.

2.2 Sample Application

The following section presents a sample VAXELN Ada application. The
application consists of three parts:

® The program SQRT_SERVER.ADA, which is an example of how a
typical server might be implemented using Ada tasks and calls to
VAXELN service routines. The function of this server is to compute
square roots.

* The package ERROR_HANDLING, which contains a routine to display
error messages.

* The program SQRT_SERVER_TESTER.ADA, which makes use of
SQRT_SERVER.ADA, the sample server example program.

Figure 2-1 outlines the operations of this application. Program comments
give a detailed explanation of the design and operation of the program.
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Figure 2-1:
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2.2.1 Square-Root Server Program

SQRT_SERVER.ADA

with STARLET;

with VAXELN_SERVICES;

with CONDITION_HANDLING; wuse CONDITION_HANDLING;
with SYSTEM; use SYSTEM;

with TEXT_IO; use TEXT_IO;

with FLOAT_MATH_LIB; use FLOAT_MATH_LIB;

with ERROR_HANDLING; use ERROR_HANDLING;
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This program shows how a simple network-wide multithread server
can be implemented using VAXELN Ada and VAXELN kernel service routines.

The server uses a global VAXELN job port to receive VAXELN circuit
requests for square-root calculations from other VAXELN jobs.

When the server receives a request, it connects the requestor
(using a VAXELN circuit) to a dedicated Ada server task that
computes one or more square root values, depending on the
requestor's needs. When a server task detects that its service

is ended (the circuit with the requestor is disconnected), the
task makes itself available for another requestor and more
computations.

The square root calculations are passed as VAXELN messages between
the requestor and its Ada server task. Each message contains one
floating-point value. The square root of each value received by
the server task is computed using the SQRT function in the
MATH_LIB package available with VAXELN (and VAX) Ada.

Note that this program depends on the value of SYSTEM.SYSTEM_NAME,
which must be VAXELN.



procedure SQRT_SERVER is

-- Server task availability is controlled using a stack of server

-- task pointers. In this example, the stack size is 3.

MAX_SERVER_TASKS : constant := 3;

subtype TASK_INDEX is INTEGER range O .. MAX_SERVER_TASKS;

-- Task type for server tasks; note that to keep them from competing
-- with the main task (procedure SQRT_SERVER), their priority is set
-- to a lower priority of 4 (the main task has the default priority of 7).

task type SQRT_TASK is
entry SQRT_ENTRY(TASK_ARRAY_INDEX :
pragma PRIORITY(4);

end;

TASK_INDEX) ;

-- The default working storage size for a VAXELN Ada task is 60

-- physical pages (the pages are physical, not virtual, because

-- VAXELN is a nonpaging system). Since the server task or tasks in

-- this program do not use large amounts of stack space, it is safe and
-- efficient to use a smaller working storage size of 12 pages.

for SQRT_TASK'STORAGE_SIZE use 12+512;
type ACCESS_TO_TASK is access SQRT_TASK;

-- The following objects and exceptions are used in the

-~ management of the server task stack:

STACK_GUARDIAN
NAME_OBJECT

JOB_PORT
SERVER_TASK_AVAILABLE
STATUS

FIVE_MINUTES

VAXELN_SERVICE_ERROR

SERVER_ALREADY_RUNNING

NUM_ACTIVE_SERVER_TASKS :
: BOOLEAN;

: array (1 .. MAX_SERVER_TASKS) of ACCESS_TO_TASK;
: TASK_INDEX := O;

: array (1 .. MAX_SERVER_TASKS) of TASK_INDEX;

ALL_TASKS_WERE_BUSY

SERVER_TASK
TASK_ARRAY_INDEX

STACK_OF _IDLE_TASKS

STACK_OF_IDLE_TASKS_TOP :

: VAXELN_SERVICES.MUTEX_TYPE;

: VAXELN_SERVICES.NAME_TYPE;

: VAXELN_SERVICES.PORT_TYPE;

: VAXELN_SERVICES.EVENT_TYPE;

: CONDITION_HANDLING.COND_VALUE_TYPE;
: STARLET.DATE_TIME_TYPE;

: exception;
: exception;

INTEGER range O .. MAX_SERVER_TASKS := 0;

TASK_INDEX := 0;
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-- Task body for server tasks.

task body SQRT_TASK is

MY_TASK_INDEX : TASK_INDEX;

RECEIVED_MESSAGE : ADDRESS;

MESSAGE_OBJECT : VAXELN_SERVICES.MESSAGE_TYPE;
RECEIVED_MESSAGE_SIZE : SYSTEM.UNSIGNED_LONGWORD;
STATUS : CONDITION_HANDLING.COND_VALUE_TYPE;
WAIT_RESULT : INTEGER;

CIRCUIT_PORT : VAXELN_SERVICES.PORT_TYPE;
PARTNER_EXITED : exception;

TIMEOUT : exception;

BAD_MESSAGE_SIZE : exception;

SQRT_NEGATIVE : exception;

pragma IMPORT_EXCEPTION (SQRT_NEGATIVE, "MTH$_SQUROONEG");
procedure MAKE_TASK_AVAILABLE is

-- Each server task calls this procedure when the task

-- is available for more work. In other words, MAKE_TASK_AVAILABLE
-- is called when, for one reason or another, a server task has

-- finished servicing one requestor and is ready to service another.

begin
-- Push the calling server task on the STACK_OF_IDLE_TASKS.
-- (In this example, a mutex is used to synchronize access
-- to the stack. You could also use an Ada task to achieve
-- the same effect.)

VAXELN_SERVICES.LOCK_MUTEX (MUTEX => STACK_GUARDIAN);

STACK_OF _IDLE_TASKS_TOP := STACK_OF_IDLE_TASKS_TOP + 1;
STACK_OF _IDLE_TASKS (STACK_OF_IDLE_TASKS_TOP) := MY_TASK_INDEX;

VAXELN_SERVICES.UNLOCK_MUTEX (MUTEX => STACK_GUARDIAN);

-- Signal the VAXELN event that tells the main task
-- that a server task is ready for more work.
VAXELN_SERVICES.SIGNAL_EVENT(

STATUS => STATUS,

EVENT => SERVER_TASK_AVAILABLE);

12 not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;

end MAKE_TASK_AVAILABLE;



begin

-- Create a VAXELN port that will be used by the server task
-- to communicate with the requestor.
VAXELN_SERVICES.CREATE_PORT (

STATUS => STATUS,

PORT  => CIRCUIT_PORT);

i2 not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end itf;

loop
begin

-- Force a circuit disconnection in case the finished
-- requestor did not disconnect properly.
VAXELN_SERVICES.DISCONNECT_CIRCUIT(

STATUS => STATUS,

PORT => CIRCUIT_PORT);

accept SQRT_ENTRY(TASK_ARRAY_INDEX : TASK_INDEX) do

-- Set the index into the server task stack (an array
-- of pointers to SQRT_TASKs).

MY_TASK_INDEX := TASK_ARRAY_INDEX;

-- Wait for a circuit connection to be established with

-- a requestor.

VAXELN_SERVICES.ACCEPT_CIRCUIT(
STATUS => STATUS,
CONNECT_PORT=> CIRCUIT_PORT,
SOURCE_PORT => JOB_PORT) ;

end SQRT_ENTRY;

-- Check the status of the circuit connection (the check is
-- made outside of the accept statement so that a possible

-- resulting exception is not propagated up to the main task).

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;
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-- Wait for a message containing a computable floating-point
-- value to arrive in the port (or timeout after 5 minutes).
-- If the server does not receive a message from the

~- requestor before the timeout expires, the server assumes

-~ that the requestor has implicitly terminated the dialog.

VAXELN_SERVICES.WAIT_ANY(

STATUS => STATUS,

VALUE1 => CIRCUIT_PORT,
TIME => FIVE_MINUTES,
RESULT => WAIT_RESULT);

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;

if WAIT_RESULT = O then -- A WAIT_RESULT of O means that the
-- wait was satisfied by a timeout.
raise TIMEOUT;
end if;

-~ The wait has not timed-out; a message has arrived.
-- Remove the message from the message port.
VAXELN_SERVICES.RECEIVE(

STATUS => STATUS,

MESSAGE => MESSAGE_OBJECT,

DATA_ADDRESS => RECEIVED_MESSAGE,

MESSAGE_SIZE => RECEIVED_MESSAGE_SIZE,

SOURCE_PORT => CIRCUIT_PORT);

-- Check to see if the requestor has become disconnected.
if STATUS = VAXELN_SERVICES.KER_DISCONNECT then

raise PARTNER_EXITED;
else

if not SUCCESS(STATUS) thea

raise VAXELN_SERVICE_ERROR;

end if;

end if;



-- Check the size of the message, and raise an exception if
-- it is not the same size as a floating-point value.
it RECEIVED_MESSAGE_SIZE /= FLOAT'SIZE/8 then
raise BAD_MESSAGE_SIZE;
end if;

-- Use an Ada address representation clause to obtain the
-- floating-point value from the received message to be
-- used in the square-root computation.

declare
MESSAGE_DATA : FLOAT;
for MESSAGE_DATA use at RECEIVED_MESSAGE;
begin
-- Compute the square root of the value that was
== just received.

MESSAGE_DATA := SQRT(MESSAGE_DATA) ;

-- Return the message to the sender.
VAXELN_SERVICES . SEND(
STATUS => STATUS,
MESSAGE => MESSAGE_OBJECT,
MESSAGE_SIZE => RECEIVED_MESSAGE_SIZE,
DESTINATION_PORT => CIRCUIT_PORT);

it not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;
end;

end loop;
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-- Error handling related to message passing.

exception

-- When the requestor disconnects the circuit,
-- this task makes itself available for new work.
when PARTNER_EXITED =>
PUT_LINE("SQRT_SERVER_TASK - Partned Exited.");
MAKE_TASK_AVAILABLE;

-- Note that this program does not attempt to recover from

-- any errors (as a real server should). It simply displays
-- a message and makes itself available for new work, thus

-- ignoring the troublesome requestor.

when TIMEOUT =>
PUT_LINE("SQRT_SERVER_TASK - Timeout detected.");
MAKE_TASK_AVAILABLE;

when BAD_MESSAGE_SIZE =>
PUT_LINE("SQRT_SERVER_TASK - A bad message was received"&
" (wrong size).");
MAKE_TASK_AVAILABLE;

when SQRT_NEGATIVE =>
PUT_LINE("SQRT_SERVER_TASK - A bad message was received"&
" (negative number).");
MAKE_TASK_AVAILABLE;

end;
end loop;
-- Error handling related to requestor connections.

exception
when VAXELN_SERVICE_ERROR =>
DISPLAY_ERROR_MESSAGE (STATUS) ;

-- Clean up...
-- Delete the port

VAXELN_SERVICES.DELETE_PORT(
STATUS => STATUS,
PORT  => CIRCUIT_PORT);

when others =>
PUT_LINE("SQRT_SERVER_TASK - An 'others' exception was raised."&
" Resignaling the exception");
raise;

end SQRT_TASK;
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begin

-- This is the body of the procedure SQRT_SERVER (the master process

-- in the VAXELN job and the Ada program's main task). It services circuit
-- requests coming in on the job port by calling an existing server task or
-- creating a new one.

-- Begin by creating a VAXELN name object for the job port.

VAXELN_SERVICES. JOB_PORT(
STATUS => STATUS,
PORT => JOB_PORT);

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;

VAXELN_SERVICES . CREATE_NAME (
STATUS => STATUS,

NAME => NAME_OBJECT,
PORT_NAME => "SQRT_SERVER_PORT",
PORT => JOB_PORT,

SCOPE => VAXELN_SERVICES.UNIVERSAL) ;

-- If the name "SQRT_SERVER_PORT" is already defined,
-- a SQRT_SERVER job is probably already running somewhere on
-- the network, so exit.

it é'l'A'l'US = VAXELN_SERVICES.KER_DUPLICATE then
raise SERVER_ALREADY_RUNNING;
end if;

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;

-- Create the VAXELN mutex object that will serialize access to the
-- stack of server tasks (note that stack access could also
-- be controlled with a serializing Ada task).

VAXELN_SERVICES.CREATE_MUTEX(
STATUS => STATUS,
MUTEX => STACK_GUARDIAN);

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;

Getting Started 2-15



-- Create the VAXELN event object that each server task
-- will signal when it is ready for more work.
VAXELN_SERVICES . CREATE_EVENT (

STATUS => STATUS,

EVENT => SERVER_TASK_AVAILABLE,

INITIAL_STATE => VAXELN_SERVICES.CLEARED) ;

it not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;

-- Get the delta time used in the calls to the VAXELN WAIT_ANY service
-- (the service is used to wait for connection requests coming in on
-- the job port named "SQRT_SERVER_PORT").

STARLET . BINTIM(
STATUS => STATUS,
TIMBUF => "0 00:05:00.00",
TIMADR => FIVE_MINUTES);

-- This call to the VAXELN INITIALIZATION_DONE service informs the

-- VAXELN kernel that the job port initialization sequence is

-- complete (in this case, the job port name object has been created).
-- Jobs that count on this initialization being done can now be started.

-- Because of this required initialization, any job running this program
-- needs to have the Program Description Init required option set to "Yes"
-- in its System Builder data file.

VAXELN_SERVICES.INITIALIZATION_DONE (STATUS => STATUS);

i2 not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end i2;

loop

-- Wait for any requests for square roots on the job port.
VAXELN_SERVICES.WAIT_ANY(

STATUS => STATUS,

VALUE1 => JOB_PORT);

12 not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end itf;

VAXELN_SERVICES.CLEAR_EVENT(
STATUS => STATUS,
EVENT => SERVER_TASK_AVAILABLE);
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-- If there is a free server task, let it handle this request;
-- or, if there are fewer than the maximum allowed tasks,

-- create a new task to handle the request. If there are no
-- free server tasks or all server tasks in the task stack

-- are busy, wait for a server task to become free.

if STACK_OF_IDLE_TASKS_TOP = O and
NUM_ACTIVE_SERVER_TASKS < MAX_SERVER_TASKS then

-~ Create a new server task to handle the incoming request.

NUM_ACTIVE_SERVER_TASKS := NUM_ACTIVE_SERVER_TASKS + 1;
SERVER_TASK (NUM_ACTIVE_SERVER_TASKS) := mew SQRT_TASK;

-- Call the new task at its SQRT_ENTRY.

SERVER_TASK (NUM_ACTIVE_SERVER_TASKS) . SQRT_ENTRY (NUM_ACTIVE_SERVER_TASKS) ;

else

-- No server tasks are available. Wait for one to become inactive.

12 STACK_OF_IDLE_TASKS_TOP = O then
PUT_LINE("SQRT_SERVER - All server tasks are busy; waiting...");
VAXELN_SERVICES.WAIT_ANY(SERVER_TASK_AVAILABLE) ;
PUT_LINE("SQRT_SERVER - A server task is free; comtinuing...");

end if;

-- There is an inactive server task.

-- First, lock the mutex that synchronizes access to the

-- stack of idle tasks

VAXELN_SERVICES.LOCK_MUTEX (MUTEX => STACK_GUARDIAN);

-- Next, choose the available task at the top of the stack,
-- and call the task's SQRT_ENTRY.

TASK_ARRAY_INDEX := STACK_OF_IDLE_TASKS(STACK_OF_IDLE_TASKS_TOP);
SERVER_TASK (TASK_ARRAY_INDEX) . SQRT_ENTRY (TASK_ARRAY_INDEX) ;
STACK_OF _IDLE_TASKS_TOP := STACK_OF_IDLE_TASKS_TOP - 1;

-- Finally, allow other tasks to access the task stack.

VAXELN_SERVICES.UNLOCK_MUTEX (MUTEX => STACK_GUARDIAN);

end if;
end loop;

exception
when SERVER_ALREADY_RUNNING =>
PUT_LINE("SQRT_SERVER already running elsewhere; exiting");

when VAXELN_SERVICE_ERROR =>
DISPLAY_ERROR_MESSAGE (STATUS) ;
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-- Clean up...
-- Delete the name object "SQRT_SERVER_PORT"

VAXELN_SERVICES.DELETE_NAME(
STATUS => STATUS,
NAME => NAME_OBJECT);

-- Delete the mutex and event objects used by the main task
VAXELN_SERVICES . DELETE_MUTEX(

STATUS => STATUS,

MUTEX => STACK_GUARDIAN);

VAXELN_SERVICES.DELETE_EVENT(
STATUS => STATUS,
EVENT => SERVER_TASK_AVAILABLE);

end SQRT_SERVER;

2.2.2 Error-Handling Package

with SYSTEM;
with STARLET;
with CONDITION_HANDLING;

-- This package contains a simplified VAXELN interface to the VAX/VMS
-- Put Message service (STARLET.PUTMSG). PUTMSG is a generalized

-- message formatting and output routire used to write informational
-- and error messages to the device used for error messages.

-- Note that this package does not depend on the value of SYSTEM.SYSTEM_NAME,
-- which can be either VAX_VMS or VAXELN.

package ERROR_HANDLING is

procedurs DISPLAY_ERROR_MESSAGE(
MESSAGE_CODE : in CONDITION_HANDLING.COND_VALUE_TYPE);

end ERROR_HANDLING;
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package body ERROR_HANDLING is

procedure DISPLAY_ERROR_MESSAGE(
MESSAGE_CODE : in CONDITION_HANDLING.COND_VALUE_TYPE) is

-- This procedure displays the error text associated

-- with a VAX/VMS or VAXELN condition value to the device

-- used for error messages.

-- For VAX/VMS this device is denoted by the logical name SYS$ERROR.

-- For VAXELN this device is specified by the third program argument,

-- if null, CONSOLE: is used.

-- MESSAGE_CODE is a longword value that uniquely identifies the message.

MESSAGE_VECTOR : SYSTEM.UNSIGNED_LONGWORD_ARRAY(1 .. 2);
PUTMSG_STATUS : CONDITION_HANDLING.COND_VALUE_TYPE;

begin

-- Build the message vector that specifies the message to be
-- written, and then call PUTMSG to display the error text.
MESSAGE_VECTOR (1)
MESSAGE_VECTOR(2)
STARLET . PUTMSG (
STATUS => PUTMSG_STATUS,
MSGVEC => MESSAGE_VECTOR) ;

end DISPLAY_ERROR_MESSAGE;
end ERROR_HANDLING;

1; -- One argument follows
SYSTEM.UNSIGNED_LONGWORD (MESSAGE_CODE) ;
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2.2.3 Square-Root Server Application Program

SQRT_SERVER_TESTER . ADA

with VAXELN_SERVICES;

with CONDITION_HANDLING; use CONDITION_HANDLING;
with SYSTEM; use SYSTEM;

with TEXT_IO; use TEXT_IO;

with FLOAT_TEXT_IO; use FLOAT_TEXT_IO;

with ERROR_HANDLING; use ERROR_HANDLING;

This example program is a simple application that makes use

of the square-root server program (SQRT_SERVER.ADA).

The application starts by connecting its job port to the
square-root server and passing it a FLOAT'SAFE_LARGE value.

It then accepts the square root of that value from the server

and sends it right back again. This exchange continues until

the value returned is as close to 1.0 as possible. The dialog
with the square-root server ends when the circuit is disconnected.

Note that this program depends on the value of SYSTEM.SYSTEM_NAME,
whick must be VAXELN.

procedure SQRT_SERVER_TESTER is
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INITIAL_MESSAGE_ADDRESS : ADDRESS;
INITIAL_MESSAGE_OBJECT : VAXELN_SERVICES.MESSAGE_TYPE;

INITIAL_MESSAGE_SIZE : SYSTEM.UNSIGNED_LONGWORD;
MESSAGE_ADDRESS : ADDRESS;

MESSAGE_OBJECT : VAXELN_SERVICES.MESSAGE_TYPE;
MESSAGE_SIZE : SYSTEM.UNSIGNED_LONGWORD;
SAVED_MESSAGE_DATA : FLOAT := 0.0;

OUR_JOB_PORT : VAXELN_SERVICES.PORT_TYPE;

STATUS : CONDITION_HANDLING.COND_VALUE_TYPE;
VAXELN_SERVICE_ERROR : exception;



begin

-- Start by establishing a VAXELN circuit connection between this
-- job's job port and the square-root server task's input port.

-- The connection is made by using the global name -- "SQRT_SERVER_PORT".

-- Once a server task is connected to the square-root server tester,
-- the exchange of values and their square roots can take place between
-- the tester and its dedicated server task.

VAXELN_SERVICES. JOB_PORT(
STATUS => STATUS,
PORT => OUR_JOB_PORT) ;

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;

end if;

VAXELN_SERVICES.CONNECT_CIRCUIT(
STATUS => STATUS,
SOURCE_PORT => OUR_JOB_PORT,

DESTINATION_NAME => "SQRT_SERVER_PORT");

it not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;
-- Create a message that will contain the floating-point value

-- used in the initial square root calculation. The VAXELN CREATE_MESSAGE

-- procedure creates the message object and an associated data

-- buffer. The address of the data buffer is returned in the DATA_ADDRESS

-- parameter of CREATE_MESSAGE.

INITIAL_MESSAGE_SIZE := FLOAT'SIZE/8; -- Compute the size
-- (in bytes) of the
-- message; required
-- by CREATE_MESSAGE.

VAXELN_SERVICES . CREATE_MESSAGE (
STATUS => STATUS,
MESSAGE => INITIAL_MESSAGE_OBJECT,
DATA_ADDRESS => INITIAL_MESSAGE_ADDRESS,
MESSAGE_SIZE => INITIAL_MESSAGE_SIZE);

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;
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-- Use an address representation clause to obtain the
-- address of the data buffer and store the initial
-- floating-point value into that data buffer.
declare
INITIAL_MESSAGE_DATA : FLOAT := FLOAT'SAFE_LARGE;
for INITIAL_MESSAGE_DATA use at INITIAL_MESSAGE_ADDRESS;
begin

PUT_LINE ("SQRT_SERVER_TESTER - Sending initial message to SQRT_SERVER");

-- Send the first computable value to the square-root server.
VAXELN_SERVICES . SEND(
STATUS => STATUS,
MESSAGE => INITIAL_MESSAGE_OBJECT,
MESSAGE_SIZE => INITIAL_MESSAGE_SIZE,
DESTINATION_PORT => OUR_JOB_PORT) ;

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;

end if;

end;

loop
begin

-- Wait for a response from the square-root server task
-- to arrive in the port.

VAXELN_SERVICES.WAIT_ANY(
STATUS => STATUS,
VALUE1 => OUR_JOB_PORT) ;

-- The message has arrived! Remove it from the port.
VAXELN_SERVICES.RECEIVE(

STATUS => STATUS,

MESSAGE => MESSAGE_OBJECT,

DATA_ADDRESS => MESSAGE_ADDRESS,

MESSAGE_SIZE => MESSAGE_SIZE,

SOURCE_PORT => OUR_JOB_PORT);

i2 not SUCCESS(STATUS) them
raise VAXELN_SERVICE_ERROR;
end if;

-- Use an address representation clause to obtain the
-- floating-point value from the message.
declare
MESSAGE_DATA : FLOAT;
for MESSAGE_DATA use at MESSAGE_ADDRESS;
begin

PUT ("SQRT_SERVER_TESTER - Received: ");
PUT (MESSAGE_DATA, AFT => 10);
NEW_LINE;
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-- Exit when the square-root calculations are finished
-- (that is, when they come as close to 1.0 as possible).

exit when SAVED_MESSAGE_DATA = MESSAGE_DATA;
SAVED_MESSAGE_DATA := MESSAGE_DATA;

-- Send back the message using the same message object.

VAXELN_SERVICES. SEND(

STATUS => STATUS,
MESSAGE => MESSAGE_OBJECT,
MESSAGE_SIZE => MESSAGE_SIZE,

DESTINATION_PORT => OUR_JOB_PORT);

it not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;
end;
end;
end loop;
-= Clean up...
-- Delete the message object.
VAXELN_SERVICES . DELETE_MESSAGE(
STATUS => STATUS,
MESSAGE => INITIAL_MESSAGE_OBJECT);

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;

-- Disconnect the job port from the square-root server.
-- This makes the square-root server task available to
-- accept work from other requestors.

VAXELN_SERVICES.DISCONNECT_CIRCUIT(
STATUS => STATUS,
PORT => OUR_JOB_PORT) ;

if not SUCCESS(STATUS) then
raise VAXELN_SERVICE_ERROR;
end if;

PUT_LINE ("SQRT_SERVER_TESTER - Successfully exiting");
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-- Error handling for bad message transmission or
-- any other error returned by a VAXELN service.
exception
when VAXELN_SERVICE_ERROR =>
DISPLAY_ERROR_MESSAGE (STATUS) ;

== Clean up...
-- Attempt to delete the message object,
-- disconnect the circuit, and exit.

VAXELN_SERVICES . DELETE_MESSAGE (

STATUS => STATUS,

MESSAGE => INITIAL_MESSAGE_OBJECT);
VAXELN_SERVICES . DISCONNECT_CIRCUIT (

STATUS => STATUS,

PORT => OUR_JOB_PORT) ;

end SQRT_SERVER_TESTER;
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Chapter 3
Program Compilation and Linking

VAXELN Ada programs are compiled and linked on a VAX/VMS host
system using the VAX Ada compiler and the VAX Ada program library
manager (ACS). Thus, all of the information relevant to VAX Ada program
development is also relevant to VAXELN Ada program development,

and Developing Ada Programs on VAX/VMS is the best source of detailed
program development information.

However, for convenience and completeness, this chapter summarizes
the most important information on how to compile and link VAXELN
Ada programs. It also summarizes the syntax and properties of the

ACS commands, and points out features of interest to VAXELN Ada
programmers in particular. Detailed information on related Ada language
features is given in the VAX Ada Language Reference Manual.

3.1 Basic Concepts and Terminology

This section reviews the basic concepts and terminology necessary for
understanding how compiling and linking work in the VAX Ada and
VAXELN Ada program library (ACS) environment. These concepts are
related to modular program development, which is a primary feature of
the Ada language.
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3.1.1 Program and Compilation Units

Program units are the functional building blocks of Ada programs. There

are four kinds of program units: subprograms (procedures and functions),

packages, tasks, and generic units. An Ada program generally consists of

a main program and its related program units. A main program is always a
subprogram.

To facilitate modular development, each program unit consists of a speci-
fication and a body. The specification contains only the declarations that
need to be made visible to other program units; the body contains the
implementation of the declarations in the specification.

The parts of Ada program units that can be compiled separately are called
compilation units. Compilation units consist of the following:

Subprogram specifications and bodies

Package specifications and bodies

Generic unit (subprogram and package) specifications and bodies
Generic instantiations (subprogram and package) of generic units
Subunits

NOTE

Tasks are the only program units that cannot be compiled
separately. A task specification or body must be contained
within a package or a subprogram before it can be compiled.
A task body can be a subunit, however, and subunits can be
compiled separately.

The Ada language distinguishes between two classes of compilation units:

Library units are the compilation units that are essential for program
compilation. They consist of library unit specifications, or library
specifications (consisting of subprogram, package, and generic specifica-
tions), generic instantiations, and subprogram bodies that do not have
separate specifications.

Secondary units are the compilation units that are not essential for
program compilation, but are essential for program linking and run-
ning. They consist of library unit bodies, or library bodies (consisting of
subprogram, package, and generic bodies), and subunits.
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Thus, you can begin Ada program development by designing and com-
piling a program consisting only of library units. Once your program’s
structure is established, you can add the secondary units (bodies and
subunits). This process is designed to organize the development of
large, complex programs, but it works efficiently for the development of
programs of any size or complexity.

3.1.1.1 Compilation Unit Dependences

During and after compilation, the compiler and ACS maintain current data
on the status of compilation units and the dependences among units. In
this way, the compiler can enforce certain order-of-compilation rules, and
ACS can manage the program library to support those rules.

Compilation unit dependences are derived from Ada’s scope and visibility
conventions:

* A library body depends on its library specification, if there is one.

¢ A subunit depends on its parent unit and therefore depends on its
parent’s associated library body and library specification.

® Each compilation unit depends on any units that are named in any
context clauses. (A context clause consists of one or more with clauses
- and optional use clauses.) More precisely, each compilation unit
depends on the library specifications of any units that are named in
context clauses.

Note that target-related dependences are caused by the value of the
predefined constant SYSTEM_NAME in package SYSTEM. This constant
and its effects are described in Section 3.2. Order-of-compilation rules are
described in Section 3.1.2.

3.1.1.2 Current and Obsolete Units

The VAX Ada compiler and ACS keep track of the date-time of the most
recent compilation of a unit. Whenever a unit is compiled, any dependent
unit, as defined in Section 3.1.1.1, is made obsolete and must eventually
be compiled again before the set of units can be linked. For example,
compiling a library specification makes the associated library body and
any subunits obsolete; moreover, if the library specification is named in a
context clause of a given unit, the given unit is also made obsolete, as are
its dependent units.
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You need to know about obsolete units when you link the units com-
prising your program. If you try to link a set of units that contains any
obsolete units, ACS warns you about those units and terminates the
operation. Because obsolete units are a natural consequence of Ada’s com-
pilation rules (see Section 3.1.2), ACS has a RECOMPILE command that
automatically finds dependent units that have been made obsolete and
compiles them in the right order. This process makes the units current.

In keeping with this command, the verb to recompile is used in a very
restricted sense in this chapter: it means to use the ACS RECOMPILE
command to compile and make current a set of obsolete dependent units.

3.1.1.3 Unit and File-Naming Conventions

While doing program development in the ACS environment, you should
be aware of the distinction between source files and units. A source file
(having a default file type of .ADA) can contain several compilation units.
However, after compilation of the file, ACS maintains information about
the individual units, and most of the ACS commands operate on units (not
source files). Thus, it is recommended that you use a separate source file
for each compilation unit.

Use of a separate source file for each compilation unit also promotes
efficient use of the compiler. Every time a unit is compiled, any dependent
unit in the program library is made obsolete and must be recompiled. If,
for example, you have placed two library specifications in the same source
file, every time you modify one, you must compile both in the same
compilation. Thus, you would have to recompile dependent units for both
specifications rather than for only the one you modified.

The Ada language has some specific rules about compilation unit names,
which you should observe when you name your compilation-unit source
files. For example, although a library specification and its library body are
distinct compilation units, they share the same name, called the unit name.
All of the unit names in a program library must be unique. Similarly, all
of the subunit names associated with a given ancestor library unit must
be unique (every subunit mentions the name of its parent unit, and if the
parent unit is a library unit, the parent is called the ancestor library unit).

Thus, the following file-naming conventions are recommended:

* The name of the source file for a library specification should be the
name of the unit, followed by a trailing underscore character (—): for
example, ERROR_HANDLING_.ADA.
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The name of the source file for a library body should be the name
of the unit (without a trailing underscore): for example, ERROR_
HANDLING.ADA.

The name of the source file for a library generic instantiation should be
the name of the instantiation: for example, FLOAT_MATH_LIB.ADA.

The name of the source file for a subunit should be the name of the
ancestor unit, followed by two underscore characters, followed by the
name of the subunit: for example, ERROR_HANDLING_ _BAD_
DATA _ERROR.ADA (if procedure BAD_DATA _ERROR were indeed
a subunit of the ERROR_HANDLING package shown in Chapter 2).

These conventions are consistent with ACS and VAX/VMS file-naming
conventions, and they are also used by the VAXELN Remote Debugger for
the names of modules and pathnames.

3.1.2 Order-of-Compilation Rules

The VAX Ada compiler and ACS enforce the rules governing the order
in which compilation units are compiled. These order-of-compilation
rules stem from Ada’s scope and visibility conventions, which create the
dependences among units described in Section 3.1.1.1. The rules are as
follows:

You can compile a given unit only after compiling all library specifica-
tions named in that unit’s context clause.

You can compile a library body only after compiling its library specifi-
cation. Note, however, that the body of a nongeneric library subpro-
gram can also serve as its own library specification and, therefore, does
not necessarily depend on a separately compiled specification.

You can compile a subunit only after compiling its parent unit.

In summary, a unit must be compiled before any of its dependent units.

If you follow these rules, then the following are true:

You can submit the compilation units of a program to the compiler in
one or more compilations (invocations of the compiler). Also, you can
submit one or more compilation units of a program at any one time.
The units of any one compilation are compiled in the given order,
whether submitted in one or more files. Thus, a pragma that applies
to the whole of a compilation must appear before the first unit of that
compilation.
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® Units can be compiled in an otherwise arbitrary order relative to each
other. For example, compiling a subunit affects only its subunits, if
any; and compiling a library body generally does not affect any other
units except its own subunits, if any. Compiling a library body affects
other units in the following two cases:

- Compiling a library body that is a generic template makes all units
containing instantiations of that generic unit obsolete.

- If a library specification specifies pragma INLINE, then compiling
the library body makes a given unit that mentions the library
specification in a with clause obsolete, if the given unit has a call
that was actually expanded inline.

If these rules are not violated when you compile a unit or set of units, and
no other errors are detected, then the program library is updated. When
the program library is updated for a unit that already exists in the library,
the previous versions of its associated files (see Section 3.3.1) are deleted.
If the compilation is unsuccessful for any reason, no updating is done.

Note that the VAX Ada compiler always processes compilation units in a
manner that is consistent with Ada’s order-of-compilation rules. However,
observance of the compilation rules does not ensure that the set of units
in a program library is current. Nor does observance of the rules ensure
that the set of units is complete. For example, a library body or a subunit
may still be missing from the program library, or may have been made
obsolete by the previous compilation. If you try to link an incomplete set
of units, the library manager will warn you about the missing units, and
terminate the operation. Obsolete units are discussed in Section 3.1.1.2;
what constitutes a complete set of units is discussed in Section 3.1.3.

3.1.3 Closure

When you compile a given unit, the compiler identifies any unit that the
given unit depends on, as specified in Section 3.1.1.1, and determines

whether that unit is defined in the current program library. For example,
if the given unit is a library body, the compiler looks for its specification.

Any unit that the given unit depends on may itself depend on yet another
unit, which must also be defined in the current program library. The
total set of units that the given unit depends on, directly and indirectly,

is called the compilation closure of the given unit. Thus, the compilation
closure of a given unit consists of all the units that must be defined in the
current program library before you can compile the given unit.
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To link a program into an executable image, it is necessary to form the
execution closure of the main program. The execution closure consists of
the compilation closure plus all associated secondary units (library bodies
and subunits).

Several ACS commands operate on the execution closure of a specified set
of units—for example, the CHECK, COMPILE, COPY UNIT/CLOSURE,
ENTER UNIT/CLOSURE, EXPORT, LINK, RECOMPILE, and SHOW
PROGRAM commands. In the remainder of this chapter, the term closure
is used to signify execution closure, unless specified otherwise.

The execution closure of a specified set of compilation units is defined
formally as the smallest set of units such that
* All the specified units are contained in the closure.

e For any given unit in the closure, the following are also contained in
the closure, as applicable:

- Its specification, if the given unit is a body

- Its body, if the given unit is a specification

- Its immediate subunits, if any

- Its immediate parent unit, if the given unit is a subunit
- All units named by the given unit in its context clause

Note that a unit that names a given unit in its context clause is not part of
the execution closure of the given unit.

3.2 Setting the System Name

VAXELN Ada and VAX Ada have different run-time libraries. Also,
because of differences between the VAXELN executive and the VAX/VMS
operating system, VAXELN Ada has some target-specific differences (see
Chapter 1). ACS, as the interface to the VAX Ada compiler and VAX/VMS
Linker, is sensitive to these differences through the value of the predefined
constant SYSTEM_NAME in package SYSTEM. This constant can have a
value of either VAXELN or VAX_VMS.

The value of SYSTEM.SYSTEM_NAME does not cause the compiled
code to differ. It is used to determine target-related compilation unit
dependences, which can occur in your Ada code in the following cases:

® Use of SYSTEM.SYSTEM_NAME causes either a VAX__VMS or a
VAXELN dependence.
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e Use of pragma TIME_SLICE causes a VAX_VMS dependence.

¢ Use of pragma AST_ENTRY or the AST_ENTRY attribute causes a
VAX_VMS dependence.

* Use of any of the relative or indexed input-output packages causes a
VAX_VMS dependence.

¢ Use of the package VAXELN_SERVICES causes a VAXELN
dependence.

For example, if a compilation unit uses pragma AST_ENTRY and the
system name at compile time is VAXELN, you are warned that your unit
depends on SYSTEM.SYSTEM_NAME and that this pragma is ignored
for a VAXELN target. Similarly, if a unit uses the AST_ENTRY attribute
and the system name at compile time is VAXELN, you are warned that
your unit depends on SYSTEM.SYSTEM_NAME and that your use of the
attribute is illegal.

When you create an ACS program library or sublibrary, the default value

of SYSTEM.SYSTEM_NAME is VAX_VMS. You can use the /SYSTEM__
NAME qualifier on the ACS CREATE LIBRARY or CREATE SUBLIBRARY
command to explicitly determine the value of SYSTEM.SYSTEM_NAME,

or you can permanently set the system name to VAXELN (or set it back to
VAX_VMS) by

¢ Compiling the predefined Ada pragma SYSTEM_NAME.

¢ Executing the ACS SET PRAGMA command (ACS SET PRAGMA
/SYSTEM_NAME=VAX_VMS or ACS SET PRAGMA /SYSTEM_
NAME=VAXELN).

To determine the current setting for your current program library, you
can use the ACS SHOW LIBRARY/FULL command; to determine system-
name dependences for individual program units, you can use the ACS
SHOW PROGRAM command.

You can temporarily override the current setting when you link or export
units by using the /SYSTEM_NAME qualifier on the ACS LINK and
EXPORT commands. For example, if you are working in a VAX/VMS
environment (SYSTEM.SYSTEM_NAME=VAX_VMS), and the units you
have compiled do not contain any of the VAX/VMS-specific features,
you can link them for a VAXELN target with the ACS LINK/SYSTEM_
NAME=VAXELN command. However, a link-time error occurs if a unit
depends on the value of SYSTEM.SYSTEM_NAME and a /SYSTEM_
NAME qualifier specifies a different value. The LINK and EXPORT
commands are discussed in more detail in Sections 3.5 and 3.5.2.

3-8 Program Compilation and Linking



Note that when you use pragma SYSTEM_NAME or the ACS SET
PRAGMA command to change the system name (either with an argument
of VAX_VMS or VAXELN), an implicit recompilation of package SYSTEM
occurs. Those units that depend on the value of SYSTEM.SYSTEM _
NAME are then made obsolete, and must be recompiled in the context

of the new system name. For example, suppose you have the following
program (dashed lines separate the individual compilation units):

with TASK_WORK;
procedure ALL_WORK is -- Main program, depends on
-- target-dependent TASK_WORK

begin
TASK_WORK ;

end ALL_WORK;

procedure TASK_WORK is -- VAX/VMS-dependent procedure
pragma TIME_SLICE(0.4);
task type T;

type TASK_FORCE_TYPE is
array (INTEGER range i..5) of T;

TASK_FORCE: TASK_FORCE_TYPE;
task body T is separate; -- Task body is a subunit
begin

end TASK_WORK;

with TEXT_IO; use TEXT_IO;
separate (TASK_WORK)

task body T is -- Target-independent subunit depends on
-- target-independent package TEXT_IO
-- and target-dependent ancestor, TASK_WORK
begin
PUT_LINE ("My work's just starting...");

d;ili 3.0;

PUT_LINE ("My work's all dome!");
end T;

If you compile these units into a program library for which SYSTEM.SYSTEM_
NAME equals VAX_VMS, and subsequently use the ACS SET PRAGMA
command to set SYSTEM_NAME to VAXELN, then

¢ Procedure TASK_WORK becomes obsolete because it depends on
SYSTEM_NAME=VAX_VMS.
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® The main program, ALL_WORK, becores obsolete because it depends
on procedure TASK_WORK.

® Subunit TASK_WORK.T becomes obsolete because it depends on its
ancestor, TASK_WORK.

All three units would have to be recompiled before they could be linked,
and recompilation would result in a warning because pragma TIME _
SLICE is ignored for VAXELN targets. Section 3.1.1.1 discusses unit de-
pendences in more detail. Obsolete units and recompilation are described
in Section 3.1.1.2.

3.3 Working with Program Libraries and Sublibraries

For compiling and linking VAXELN Ada programs—as for developing
VAX Ada programs—you need to have a program library, and may wish
to use sublibraries. Developing Ada Programs on VAX/VMS describes
program libraries and sublibraries in detail. However, for convenience,
Section 3.3.1 reviews program library and sublibrary concepts; Section
3.3.2 reviews how to set up a program library and summarizes the ACS
program and sublibrary management commands. Section 3.3.3 briefly
describes how to work in an environment containing programs that have
been developed to run on both VAXELN and VAX/VMS targets.

3.3.1 VAXELN Ada Program Libraries and Sublibraries

Program libraries and sublibraries—for either VAXELN Ada or VAX
Ada—are special, dedicated VAX/VMS (sub)directories that contain the
following files:

* A library index file (ADALIB.ALB) that identifies all the other files in
the program library. ACS uses the library index file to associate unit
and subunit names with their related VAX/VMS file specifications.
ACS also uses the library index file to record the date and time when
the VAX/VMS files were created or revised.

® A set of up to three files for each compilation unit successfully
compiled:
- Object file (.OB])—to contain the machine code instructions for that
compilation unit.
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- Compilation unit file ((ACU)—to contain the intermediate represen-
tation of a compilation unit. This file contains data that is used to
support separate compilation, linking, and program library man-
agement. The data includes the name of the compilation unit;
whether it is a specification, a body, or a subunit; use of certain
pragmas, and so on. The compilation unit file also identifies all
library specifications that the given compilation unit depends on.

- Copied source file ((ADC)—to contain a copy of the source text for
the given compilation unit. Copied source files are optional, and
are used primarily for recompilation.

ACS uses these files to automate library operations during compilation
and linking, as well as to automate library management in general. Any
change to a program library (or sublibrary), such as writing or deleting
files or data, is called updating the library. Updating is a consequence of
successful compilation (see Section 3.1.2).

You can organize program libraries and sublibraries to suit the needs of
your project. The compilation units of an entire Ada program can be
stored in a single program library, or they can be distributed among a
number of program libraries. ACS allows compilation units to be shared
among program libraries, either by direct copy, using the ACS COPY
UNIT command, or by reference, using the ACS ENTER UNIT command.

The difference between program libraries and sublibraries is that sub-
libraries exist in the context of a parent library. Units in a sublibrary are
thus compiled in the context of both the sublibrary and the parent library,
but only the sublibrary is updated with new files and index entries.
Thus, you can use sublibraries to isolate particular compilation units for
individual development. When the units in the sublibrary are stable, you
can merge them into the parent library using the ACS MERGE command.
A particular use of sublibraries for developing mixed VAXELN and VAX
Ada programs is described in Section 3.3.3.

Note that a sublibrary’s unique structure sets the following scope conven-
tions:
* A compilation unit that has been compiled, copied, or entered into a

parent library can be used in a sublibrary of that parent library as if the
unit had been entered into the sublibrary.

* A unit in a parent library is hidden from a sublibrary of the parent if a
unit of the same name has been compiled, copied, or entered into the
sublibrary.

* The scope conventions for nested sublibraries are an extension of those
for a single sublibrary.

Program Compilation and Linking 3-11



* The visibility of unit names is determined from the bottom up; that
is, the compiler starts searching in the sublibrary that is defined to
be the current program library. If the unit name is not found in the
sublibrary, the compiler then searches its parent library, and so on up
the library tree.

A more detailed summary of these conventions, as well as illustrations
of the use of sublibraries, is presented in Developing Ada Programs on
VAX/VMS.

3.3.2 Setting Up and Working in a VAXELN Ada Development Environment

You set up a VAXELN Ada development environment just as you would
set up a VAX Ada development environment: by using a series of ACS
commands to create a program library and applicable sublibraries on your
VAX/VMS host (see Section 3.3.1 for a summary of those commands).

First, you use the DCL CREATE/DIRECTORY command to define a
VAX/VMS subdirectory to contain your VAXELN Ada source files:

$ CREATE/DIRECTORY [SMITH.SERVER]

Then, you use the ACS CREATE LIBRARY command to set up and
initialize a program library:

$ ACS CREATE LIBRARY [SMITH.SERVER.PROGLIB]

Note that you should use a separate VAX/VMS subdirectory for your

program library because it is wise not to alter any of the files in your
program library.

If you need a sublibrary for testing or modifying particular units in your
program library, you can use the DCL CREATE/DIRECTORY command
to define a VAX/VMS subdirectory for containing copies of the Ada source
files you intend to work with:

$ CREATE/DIRECTORY [SMITH.TEST]

Then, you use the ACS CREATE SUBLIBRARY command to set up and
initialize the program sublibrary:

$ ACS CREATE SUBLIBRARY/PARENT=[SMITH.SERVER.PROGLIB] -
_$ [SMITH.TEST.SUBLIB]

Again, you should use a separate VAX/VMS subdirectory for your sub-
library, to avoid altering any of the files that the library manager creates
and updates.
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Note that you may want to specify the parent library when creating a
sublibrary; the default parent is the current (sub)library, and it is possible
to accidentally create the wrong structure. You can use the ACS SHOW
LIBRARY/FULL command with your sublibrary name to determine its
parent.

You can use the ACS SET LIBRARY command to determine the current
library or sublibrary for the products of compilation:

$ ACS SET LIBRARY [SMITH.SERVER PROGLIB]

or

$ ACS SET LIBRARY [SMITH.TEST.SUBLIB]

All of the ACS commands for managing program libraries and sublibraries
are described in detail in Developing VAX Ada Programs on VAX/VMS.

For quick reference, the management commands are summarized in
Tables 3-1 and 3-2. Online descriptions are also available using the ACS
HELP command.

Table 3-1: ACS Program Library Management Commands

Command Function

CHECK unit-name,...] Forms the closure of the given units
and checks the completeness and
currency of all the units in the
closure.’

COPY FOREIGN file-spec unit-name Copies the given foreign (non-Ada)
object file into the current program
library as a library unit body.

COPY UNIT from-directory-spec Copies one or more compiled units
unit-name],...] from another program library into
the current program library.
CREATE LIBRARY directory-spec Creates a VAX Ada program library.
CREATE SUBLIBRARY directory-spec Creates a VAX Ada program sub-

library, and initializes it to refer to
the parent program library; allows
you to isolate the development of
selected units.

U simple terms, “closure” is the complete set of units that a given unit depends on, plus any other
units needed for its execution. Closure and currency are discussed briefly in Sections 3.1.3 and 3.1.1.2.
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Table 3-1 (Cont.): ACS Program Library Management

Commands

Command

Function

DELETE LIBRARY directory-spec
DELETE SUBLIBRARY directory-spec
DELETE UNIT unit-name],...]

DIRECTORY [unit-name],...]]

ENTER FOREIGN file-spec unit-name

ENTER UNIT from-directory-spec unit-
name],...]

EXTRACT SOURCE unit name],...]

MERGE unit-name,...]
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Deletes the given program library
and its contents.

Deletes the given program subli-
brary and its contents.

Deletes the given units from the
current program library.

Alphabetically lists the units in the
current program library. Displays
information, such as name and
date-time of the last compilation,
about the given units.

Enters a reference (pointer) to the
given external file into the current
program library. The entered file is
then recognized as a foreign (non-
Ada) library body for the given
unit.

Enters references, in the current
program library, to one or more
units located in another program
library. Entered units can be used
in the current program library as if
they were actually in it.

Creates, in the current default
directory, copies of source files for
the given units.

Merges, into the parent library, new
versions of one or more units from
the sublibrary where they were
modified. The MERGE command
replaces the older obsolete versions
in the parent library.



Table 3-1 (Cont.): ACS Program Library Management

Commands

Command

Function

REENTER unit name],...]

SET LIBRARY directory-spec

SET PRAGMA /pragma-name=value

SHOW LIBRARY [directory-spec],...]]

SHOW PROGRAM unit-name,...]

VERIFY [directory-spec]

Enters current references to the
given units. Presumes that the units
were compiled after they were last
entered with the ENTER UNIT
command.

Defines the given (sub)directory to
be the current program library—
that is, the library that is to be the
compilation context and the target
library for compiler output and ACS
commands.

Redefines specified values of
the pragmas LONG_FLOAT,
MEMORY_SIZE, and SYSTEM_
NAME.

Displays the name and charac-
teristics of one or more program
libraries.

Displays information, such as
dependence on other units, about
the closure of the given units.
Optionally displays a portability
summary.

Performs a series of consistency
checks on the given program library
to determine whether the library
structure and library files are in
valid form. Corrects some of the
inconsistencies detected.
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Table 3-2: Additional ACS Commands

Command Function

ATTACH process-name Switches control of your terminal
from your current process running
ACS to another process in your job.

EXIT Exits from ACS. You can also use
CTRL/Z.
HELP [keyword ...} Invokes the VAX/VMS HELP

facility to provide information about
ACS commands.

SPAWN [DCL-command] Creates a subprocess of the current
process and suspends execution of
the current process.

3.3.3 Working in a Mixed VAXELN Ada and VAX Ada Environment

The key to working with mixed-target programs is that you can link units
that have been compiled with a system name of either VAXELN or
VAX_VMS, as long as the units do not involve the following target-
dependent features:

* Pragma TIME_SLICE

* Pragma AST_ENTRY

* The AST_ENTRY attribute

¢ Relative and indexed input-output packages

* Package VAXELN _SERVICES

Thus, if you need to write programs that can run on both VAXELN and
VAX/VMS targets, an efficient way to organize your code is to use target-
independent specifications and target-dependent bodies, and then collect
the bodies into sublibraries (see Section 3.3.1).

For example, suppose you needed to have a square-root server program
that could run on both VAXELN and VAX/VMS targets, but you wanted to
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minimize the amount of work involved in writing it. You might organize
the SQRT_SERVER program shown in Chapter 2 as follows:

Project program library: [PROJ.SERVER.PROGLIB]

This library contains only the parts of the program that would be
common to both implementations: the specification and body of
ERROR_HANDLING, as well as the specifications for the main
program and the test program:

ERROR_HANDLING _ (specification)
ERROR_HANDLING (body)
SQRT_SERVER_ (specification)
SQRT_SERVER_TESTER_ (specification)

VAXELN sublibrary: [PROJ.SERVER.VAXELN.SUBLIB]
This sublibrary (created with the ACS CREATE SUBLIBRARY

/SYSTEM_NAME=VAXELN command) contains the VAXELN versions
of the main program and test program bodies:

SQRT_SERVER
SQRT_SERVER_TESTER
VAX/VMS sublibrary: [PROJ.SERVER.VAXVMS.SUBLIB]
This sublibrary (created with the ACS CREATE SUBLIBRARY com-

mand), contains the VAX/VMS versions of the main program and test
program bodies:

SQRT_SERVER
SQRT_SERVER_TESTER

By using this organization, you can compile and link against the common
units in the parent library while keeping the target-dependent units
separate.

A sample series of commands for compiling and linking within this
structure follows (information on compilation and linking commands
appears in Sections 3.4 and 3.5):

$ ! Set up the initial program directory.
$ CREATE/DIRECTORY [PROJ.SERVER]
$ SET DEFAULT [PROJ.SERVER]

$ ! Edit your common source files.
$ EDIT ERROR_HANDLING_.ADA

$ EDIT ERROR_HANDLING.ADA

$ EDIT SQRT_SERVER_.ADA

$ EDIT SQRT_SERVER_TESTER_.ADA
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$ ! Create your main program library. It will have
$ ! a default value of SYSTEM.SYSTEM_NAME=VAX_VMS.
$ ACS CREATE LIBRARY [PROJ.SERVER.PROGLIB]
$

! Set the current library to your main program
$ ! library and initially compile your source files.
$ ACS SET LIBRARY [.PROGLIB]
$ ADA ERROR_HANDLING_,ERROR_HANDLING,SQRT_SERVER_,SQRT_SERVER_TESTER_

$ ! Create subdirectories and sublibraries for your
$ ! VAXELN-specific bodies.

$ CREATE/DIRECTORY [PROJ.SERVER.VAXELN]

$ ACS CREATE SUBLIBRARY/PARENT=[PROJ.SERVER.PROGLIB]-
_$ /SYSTEM_NAME=VAXELN [PROJ.SERVER.VAXELN.SUBLIB]

$ ! Edit and compile your VAXELN-specific bodies.
$ SET DEFAULT [PROJ.SERVER.VAXELN]

$ EDIT SQRT_SERVER.ADA

$ EDIT SQRT_SERVER_TESTER.ADA

$ ACS SET LIBRARY [.SUBLIB]

$ ADA SQRT_SERVER, SQRT_SERVER_TESTER

! Add some code to a common unit (will require

! recompilation from your sublibrary because those
! units that depend on it are now obsolete).

EDIT [PROJ.SERVER]ERROR_HANDLING.ADA

ACS COMPILE SQRT_SERVER

$

$

$

$

$

$ ! Link the VAXELN version of your program;

$ ! The resulting executable image will be in your
$ ! VAXELN subdirectory.

$ ACS LINK SQRT_SERVER

$
$
$
$
$
$

! Build and boot your program as described in
! Chapters 4 and 5.

! Follow a similar procedure for creating, compiling
! and linking your VAX/VMS-related program, except

! use the default version of ACS CREATE SUBLIBRARY

! (/SYSTEM_NAME=VAX_VMS).
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3.4 Compiling and Recompiling VAXELN Ada Programs

VAXELN Ada programs are compiled in an identical fashion to VAX
Ada programs, using the VAX Ada compiler and ACS commands. The
DCL-level syntax for these commands is as follows (ACS COMPILE and
RECOMPILE can also be issued interactively from within ACS):

$ ADA file-spec[,...]
$ ACS COMPILE unit-namel,...]
$ ACS RECOMPILE unit-namel[,...]

Developing VAX Ada Programs on VAX/VMS gives complete information on
these commands. For quick reference, Table 3-3 summarizes the proper-
ties of these commands (along with the properties of the related ACS SET
SOURCE and SHOW SOURCE commands); Table 3-4 summarizes the
optional command qualifiers and applicable qualifier defaults.

Online descriptions of all of these commands and all of their qualifiers are:
also available using the ACS HELP command.

Table 3-3: Compilation Commands

Command Function
DCL Commands
ADA file-spec Invokes the VAX Ada compiler to compile

all compilation units in the given Ada source
files. The default mode for this command

is interactive. The ADA command must be
used for the initial compilation of units.
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Table 3-3 (Cont.): Compilation Commands

Command

Function

ACS Commands

COMPILE unit-name],...]

RECOMPILE unit-name,...]

SET SOURCE directory-spec],...]

SHOW SOURCE

Forms the closure of the given compilation
units; checks the completeness and currency
of the units in the closure; and identifies
units that have revised source files (it uses

a date-time check of the source files). The
COMPILE command then compiles the units
that have revised source files and implicitly
calls the ACS RECOMPILE command. The
default mode for this command is batch.

Forms the closure of the given compilation
units, and checks the completeness and
currency of the units in the closure (it

uses a date-time check of the units). The
RECOMPILE command then recompiles any
obsolete units in the appropriate order to
make them current. The default mode for
this command is batch.

Defines a search list of the VAX/VMS
directories where the COMPILE command
should search for source files.

Displays the directory search list used by the
COMPILE command.
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Table 3-4: ADA, COMPILE, and RECOMPILE Qualifiers

Applicable
Command Qualifier! Default Command
/AFTER=time /AFTER=TODAY COMPILE
RECOMPILE
/[NOJCHECK /CHECK COMPILE
RECOMPILE
/CLOSURE COMPILE
RECOMPILE
/COMMAND[=file-spec] COMPILE
RECOMPILE
/[NO]JCONFIRM /NOCONFIRM COMPILE
RECOMPILE
/[INO]JCOPY_SOURCE /COPY_SOURCE COMPILE
RECOMPILE
/[NOJDEBUG[=(option][,...])] /DEBUG=ALL COMPILE
RECOMPILE
/[NO]DIAGNOSTICS[=file-spec] /NODIAGNOSTICS COMPILE
A RECOMPILE
/[NOJERROR _LIMIT[=number] /ERROR _LIMIT=30 COMPILE
RECOMPILE
/[NO]KEEP /KEEP COMPILE
RECOMPILE
/LIBRARY=directory-spec /LIBRARY=ADAS$LIB ADA
/[NOIJLIST[=file-spec] /NOLIST COMPILE
RECOMPILE
/INOJLOG /NOLOG COMPILE
RECOMPILE
/[NOJMACHINE _CODE /NOMACHINE_CODE COMPILE
RECOMPILE
/NAME=job-name COMPILE
RECOMPILE

'A command qualifier has the same effect, regardless of where it appears in the command string
(whether it is appended to the command verb or to a parameter).
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Table 3-4 (Cont.): ADA, COMPILE, and RECOMPILE

Qualifiers
Applicable
Command Qualifier! Default Command
/[INOJNOTE_SOURCE /NOTE_SOURCE COMPILE
RECOMPILE
/[INOJNOTIFY /NOTIFY COMPILE
RECOMPILE
/[NOJOPTIMIZE([=option] /OPTIMIZE=TIME COMPILE
RECOMPILE
/OUTPUT=file-spec /OUTPUT=SYS$OUTPUT COMPILE
RECOMPILE
/[NOJPRINTER[=queue-name] /NOPRINTER COMPILE
RECOMPILE
/QUEUE=queue-name /QUEUE=ADA$BATCH3 COMPILE
RECOMPILE
/[NOJSHOW[=option] /NOSHOW COMPILE
RECOMPILE
/SUBMIT /SUBMIT COMPILE
RECOMPILE
/[INOJSYNTAX_ONLY /NOSYNTAX_ONLY COMPILE
RECOMPILE
/WAIT /SUBMIT COMPILE
RECOMPILE
/[NO]WARNINGS|=(option],...])] COMPILE
RECOMPILE
Applicable
Positional Qualifier? Default Command
/BODY COMPILE
RECOMPILE

1A command qualifier has the same effect, regardless of where it appears in the command string
(whether it is appended to the command verb or to a parameter).

25 positional qualifier has a different effect depending on where it appears in the command string.
A positional qualifier appended to the command verb affects the entire command string. A positional
qualifier appended to a parameter affects only that parameter.

3¢ ADASBATCH is not defined as a batch queue, then SYS$BATCH is used.
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Table 3—-4 (Cont.): ADA, COMPILE, and RECOMPILE

Qualifiers

Applicable
Positional Qualifier? Default Command
/INOJDATE_CHECK /DATE_CHECK COMPILE

RECOMPILE
/INOJCHECK /CHECK ADA
/[NOJCOPY_SOURCE /COPY_SOURCE ADA
/INO]DEBUG[=(option][,...])] /DEBUG=ALL ADA
/[INO]DIAGNOSTICS[=file-spec] /NODIAGNOSTICS ADA
/[NOJERROR _LIMIT[=number] /ERROR_LIMIT=30 ADA
/[NO]LIST[=file-spec] /NOLIST ADA
/[NOJMACHINE_CODE /NOMACHINE_CODE ADA
/[NO]INOTE_SOURCE /NOTE_SOURCE ADA
/[NO]JOPTIMIZE[=option] /OPTIMIZE=TIME ADA
/[NOJSHOWT[=option] /NOSHOW ADA
/[NOJSYNTAX _ONLY /NOSYNTAX _ONLY ADA
/[INOJWARNINGS[=(option],...])] ADA

2 positional qualifier has a different effect depending on where it appears in the command string.
A positional qualifier appended to the command verb affects the entire command string. A positional
qualifier appended to a parameter affects only that parameter.

3.5 Linking VAXELN Ada Programs

Because of the way Ada compilation units and program libraries are
organized and managed, VAXELN Ada and VAX Ada do not use the
VAX/VMS Linker directly. Instead, you link VAXELN Ada units with the
ACS LINK command, which has the following syntax at DCL level (you
can also issue this command interactively, within ACS):

$ ACS LINK[/qualifiers] unit-name [file-spec[,...]]

In particular, if you are linking units with a non-Ada main program, the
syntax is
© $ ACS LINK/NOMAIN unit-namel,...] file-spec(,...]
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The optional qualifiers and applicable qualifier defaults for the ACS LINK
command are summarized in Table 3-5; more detailed information is
given in Developing Ada Programs on VAX/VMS.

Online descriptions of the ACS LINK command and its qualifiers are also
available using the ACS HELP command.

Note in particular the qualifier /SYSTEM_NAME. This qualifier allows
you to specify the name of the target on which you intend to run your
program. You must specify ACS LINK/SYSTEM_NAME=VAXELN for
any units or files that are to be linked as part of a VAXELN application,
or you must set the value of SYSTEM.SYSTEM_NAME to VAXELN for
your current program library (see Section 3.2). When SYSTEM.SYSTEM__
NAME is VAXELN, the Ada units and object files named in the ACS LINK
command are linked against the VAXELN-specific Ada run-time libraries
and not the VAX/VMS-specific Ada run-time libraries. In other words,
when the intended target is VAXELN, the ACS LINK command makes
use of the DCL LINK/NOSYSLIB command to prevent searches of the
standard VAX/VMS libraries.

A summary description of the ACS LINK command follows the table.
Link-related operations of special interest to VAXELN Ada programmers
are described in Sections 3.5.1 and 3.5.2.

Table 3-5: ACS LINK Command Qualifiers

Command Qualifier! Default
/AFTER=time /AFTER=TODAY
/BRIEF

/COMMAND/=file-spec]

/[NO]JCROSS_REFERENCE /NOCROSS_REFERENCE
/[NO]DEBUG][=file-spec] /NODEBUG
/[NOJEXECUTABLE|=file-spec] /EXECUTABLE
/FULL

/INOJKEEP /KEEP
/INOJLOG /NOLOG
/INOJMAIN /MAIN

1A command qualifier has the same effect, regardless of where it appears in the command string
(whether it is appended to the command verb or to a parameter).
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Table 3-5 (Cont.): ACS LINK Command Qualifiers

Command Qualifier! Default
/[NO]JMAP[=file-spec] /NOMAP
/NAME=job-name

/[NOINOTIFY /NOTIFY
/OBJECT=file-spec

/OUTPUT=file-spec /OUTPUT=SYS$OUTPUT
/[NO]PRINTER[=queue-name] /NOPRINTER
/QUEUE=queue-name /QUEUE=SYS$BATCH
/SUBMIT JWAIT

/INO]SYSLIB /SYSLIB

/[NO]SYSSHR /SYSSHR
/SYSTEM_NAME=system /SYSTEM_NAME=current-value
/[INOJTRACEBACK /TRACEBACK

JWAIT JWAIT

Parameter Qualifier2 Default

/LIBRARY

/INCLUDE

/OPTIONS

/SHAREABLE

YA command qualifier has the same effect, regardless of where it appears in the command string
(whether it is appended to the command verb or to a parameter).

2 parameter qualifier can be used only with a specified parameter. It cannot be appended to the
command verb.

The ACS LINK command goes through the following steps:

1. If the LINK/MAIN command (the default) is specified, checks that
only one unit is specified and that the unit is an Ada main program.

2. Forms the closure of the main program (LINK/MAIN) or of the
specified units (LINK/NOMAIN) and verifies that all units in the
closure are present and current. If ACS detects an error, the operation
is terminated before the VAX/VMS Linker is invoked.
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3. Creates a DCL command file for the VAX/VMS Linker. The command
file is deleted after the ACS LINK operation is terminated or aborted,
unless the LINK/COMMAND command is specified. If the LINK
/COMMAND command is specified, the command file is retained for
future use, and the linker is not invoked.

4. Creates an object file (to be linked with the program) that elaborates
the library units in proper order at run time. If the /MAIN qualifier is
specified, the object file also contains the image transfer address. This
object file is deleted after the ACS LINK operation is terminated or
aborted, unless the LINK/COMMAND command is specified. If the
LINK/COMMAND command is specified, the object file is retained
and the linker is not invoked.

5. Unless the /COMMAND qualifier is specified, invokes the VAX/VMS
Linker as follows:

a. By default (LINK/WAIT), the linker command file generated in step
3 is executed in a subprocess. You must wait for the link operation
to terminate before issuing another command.

b. If you use the LINK/SUBMIT command, the linker command file is
submitted as a batch job.

Note that any logical names needed by subprocesses doing linking
(or compilation) should at least be in the VAX/VMS job logical name
table, not in the process logical name table.

ACS output originating before the VAX/VMS Linker is invoked is reported
to your terminal by default, or to a file specified with the /OUTPUT
qualifier. Linker diagnostics are reported to your terminal by default, or to
a log file if the ACS LINK command is executed in batch mode (ACS LINK
/SUBMIT). The VAX/VMS Linker is described in detail in the VAX/VMS
Linker Reference Manual.

3.5.1 Including Object Modules from Other Libraries

The ACS LINK command can be used with the /LIBRARY, /INCLUDE,
/OPTIONS, and /SHAREABLE qualifiers to allow you to link VAXELN or
VAX Ada units against object library, shareable image, or options files.

The LINK/INCLUDE combination is of particular interest in writing
VAXELN Ada programs, because it allows you to link specific object
files, such as error-message text, from an object-module or shareable-
image library with a main program. By default, error-message text is not
included with a VAXELN system. Each facility—KER$, ELN$, ADA$, and
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so on—supplies a module in ELN$:RTL.OLB that has the message text for
that facility. The module name has the following form:

facility-nameMSGDEF_TEXT

You must specifically include any error-message text when you link
your main program if you want the messages to be part of the finished
VAXELN system.

For example, the square-root server program (SQRT_SERVER) in Chapter.
2 depends on a package ERROR_HANDLING, which contains a sub-
program that displays VAXELN kernel error messages. To link SQRT_
SERVER—and thus ERROR_HANDLING, because it is in the closure of
the main program SQRT_SERVER—with the appropriate error message
text, you would use the following command:

$ ACS LINK SQRT_SERVER ELN$:RTL/INCLUDE=(KER$MSGDEF_TEXT)

This command causes the modules KEREMSGDEF_TEXT from the object-
module library ELN$:RTL.OLB to be linked with the Ada main program
SQRT_SERVER. (The default file type for the external library is .OLB.)

Note that you do not need to include message text if you are running
your system under the control of the remote debugger. Instead of message
text, you will receive a hexadecimal message number, which you can
then identify using the debugger command EVALUATE/CONDITION
VALUE. See Chapter 6 for more information on the remote debugger and-
general debugger commands.

3.5.2 Using the ACS EXPORT Command

The ACS EXPORT command lets you export library units from your
program library so that you can link them with foreign-language (non-
Ada) code. You can use the ACS EXPORT command to export units that
are to be used as part of a foreign-language main program; you can also
use the ACS EXPORT command to export a main (or entire) Ada program.
You can also use the ACS EXPORT command to build a shareable image
that consists of object modules exported from a program library. (This is
the only way to build a shareable image from units in a program library.)

The command has the following syntax (DCL version shown):
$ ACS EXPORT unit-namel,...]

and its result is a concatenated object file (unit-name.OB]J) in your default
directory. The object file contains the generated code for all units in the
closure of the specified units.
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The ACS EXPORT command takes several optional qualifiers. The three
most significant are

e /OBJECT=file-spec, to provide an alternative file specification (and
directory) for the generated object file.

* /INOJMAIN, to indicate whether or not you are exporting a main
program. The /NOMAIN qualifier (the default) allows you to specify
more than one unit name with the EXPORT command, and the
concatenated object file for the exported units includes no image
transfer address (indicating a main program). The /MAIN qualifier
allows you to name only one unit with the EXPORT command, and
the object file for the exported unit includes the image transfer address.

e /SYSTEM_NAME, to determine the target (VAXELN or VAX_VMS)
for which the specified units are to be linked. The target choices are
VAXELN and VAX_VMS; the default is VAX_VMS when you create
your program library or sublibrary (see Section 3.2).

For a complete list of qualifiers, see Developing Ada Programs on VAX/VMS.

Note that object files created by different invocations of the EXPORT
command may include some code that is common—for example, if each
closure includes the predefined unit TEXT_IO. In such cases, you will
not be able to link those files into the same image. Whenever you think
that the closures may include units in common, you should specify all
the units in a single EXPORT command line. To export a set of units
contained in more than one program library, create a temporary program
library and enter the applicable units into that library using the ENTER
UNIT command. Then, export the units from the temporary library using
a single EXPORT command, and delete the library using the DELETE
LIBRARY command.

Also note that the object file produced by the ACS EXPORT command is
target specific. In other words, the link will fail if you export units when
the value of SYSTEM.SYSTEM_NAME is VAX_VMS, and then try to
link them with the VAXELN run-time libraries. Conversely, the link will
fail if you export units when the value of SYSTEM.SYSTEM_NAME is
VAXELN, and then try to link them with the VAX/VMS run-time libraries.
See Section 3.2 for more information on SYSTEM.SYSTEM_NAME; see
Section 3.5 for more information on the ACS LINK command.

Also note that when you export VAXELN Ada units that are to be used
by a foreign-language main program, the ACS EXPORT command does
not arrange for an automatic call of the initialization routine needed to
elaborate any library packages used by the exported units. In other words,
if the ACS EXPORT command is executed with an explicit or implicit
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/NOMAIN qualifier and an explicit or implicit value of VAXELN for
SYSTEM.SYSTEM_NAME, you must call the initialization routine from
the non-Ada main program.

You call the initialization routine in the following manner. The name
of the routine is ADA$SELAB_unit, where unit is the name of the first
unit specified with the ACS EXPORT command. The routine has no
arguments, and it must be called by the main program before calls are
made or data is accessed from any of the exported units.

For example, if you wanted to export an Ada subprogram to be called
by a VAXELN Pascal main program, you would declare the elaboration
procedure and call it from the Pascal main program as follows:

MODULE main_prog;

PROCEDURE swap (VAR swapi,swap2 : INTEGER);
EXTERNAL ;

PROCEDURE ADASELAB_SWAP;
EXTERNAL ;

PROGRAM use_swap (INPUT,OUTPUT);
VAR
x,y: INTEGER;
BEGIN
ADASELAB_SWAP;
(* Give x and y values *)
x :=7;
y :=5;
WRITELN(x,y);
swap(x,y);
WRITELN(x,y);
END;

procedure SWAP (A,B: in out INTEGER) is
TEMP: INTEGER;
begin
TEMP := A;
A := B;
B := TEMP;
end SWAP;
pragna EXPORT_PROCEDURE (SWAP);

Alternatively, for the following command
ACS EXPORT/NOMAIN A,B,C

the main (foreign) program needs to call the procedure ADASELAB_A to
execute the elaboration code units for A, B, and C before it calls anything
or uses any data in A, B, or C.
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Note that any exported Ada unit that is not a main Ada program or is
not part of an exported main program must also use the export pragmas
described in Chapter 13 of the VAX Ada Language Reference Manual.

Also note that when you link exported VAXELN Ada units (either main
programs or individual units) from your VAX/VMS host system, you must
specify the necessary VAXELN run-time libraries as follows (the ACS
LINK command does this automatically; the DCL LINK command does

not):
$ LINK/NOSYSLIB object-module[,...] ,ELN$:RTLSHARE/LIB,ELN$:RTL/LIB
Thus, to use the DCL LINK command to link the swap program previously
shown, you would use
$ LINK/NOSYSLIB main_prog,swap,ELN$:RTLSHARE/LIB,ELN$:RTL/LIB
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Chapter 4

Building a System

After you have compiled and linked your VAXELN Ada program, you
build the resulting image into a system using the VAXELN System Builder.
System building involves combining VAXELN Ada linked images (jobs)
with other images, servers, device drivers, and the VAXELN kernel
executive to form a bootable system image. The System Builder is a
component of VAXELN, and provides a convenient set of menus for
describing and building a VAXELN system.

The description of the System Builder in this chapter is designed to give
you essential information on the EBUILD command and on the System
Builder menus. More complete information is presented in the VAXELN
User’s Guide.

4.1 The EBUILD Command

The EBUILD command (plus any optional qualifiers) invokes the VAXELN
System Builder with a data file that specifies the images that are to be
combined into a VAXELN system. The command has the following
syntax:

$ EBUILD [qualifier-list] data-file-specification

The result (when the system is built) is a file with a default file type

of .SYS, and, unless otherwise specified with the /SYSTEM qualifier,

the same file name as the data file. If you omit the required data file
specification, you receive a prompt for a file name; the default file type for
the data file is .DAT.
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Table 4-1 summarized the qualifiers to the EBUILD command.

Table 4-1:

EBUILD Command Qualifiers

Qualifiers

Description Default

/INOJBRIEF

/INOJEDIT

4-2 Building a System

Used with the /MAP qualifier to  /BRIEF
control the contents of a system
map listing. The /BRIEF qualifier
causes all the images, devices,
and terminals, as well as all of the
system characteristics, to be listed.
The /NOBRIEF qualifier (same

as the /FULL qualifier) causes

all the images in the system,

all program descriptions, all
device descriptions, all terminal
descriptions, and all system
characteristics to be listed.

Determines whether or not an - J/EDIT
interactive screen-editing mode
is entered for creating or altering
the data file specified with the
EBUILD command. The /EDIT
qualifier causes the System
Builder to enter a data-file editor
that is compatible with VT100-
and VT200-series terminals. The
/NOEDIT qualifier causes the
System Builder to build a system
image directly from the contents
of the data file specified with the
EBUILD command.



Table 4-1 (Cont.):

EBUILD Command Qualifiers

Qualifiers

Description Default

/INOJFULL

/KERNEL~file-spec

/INOJLOG

/INO]MAP|=file-spec]

/SYSTEM=file-spec

Used with the /MAP qualifier to ~ /NOFULL
control the contents of the system
map. The /FULL qualifier causes
all the images in the system,
including all program descrip-
tions, all device descriptions, all
terminal descriptions, and all
system characteristics, to be listed.
The /NOFULL qualifier (same as
the /BRIEF qualifier) causes all
images, devices, and terminals, as
well as the system characteristics,
to be listed.

Specifies the name of a kernel
image other than the default
kernel image, ELN$:KERNEL.EXE.
This feature is useful only for
special applications in which the
kernel is being debugged.

Specifies whether or not the /LOG
System Builder displays the size
of the finished system image.

Enables or inhibits the production ~/NOMAP
of a system map listing. If the

/MAP qualifier is used without

its optional file specification, the

listing has the same name as

the specified data file, with a file

type of .MAP. The contents of

the map listing are controlled by

the /BRIEF and /FULL qualifiers,

which are mutually exclusive.

Specifies an alternate file name
for the file to which the system
image is written. By default, the
system image file has the same
name as the specified data file,
with a file type of .SYS.

Building a System



4.2 Using the System Builder Menus

The easiest way to create or alter the data file required by the System
Builder is to work with the menus that appear when you execute the
EBUILD command in EDIT mode (the default mode for this command).
Each menu supplies a set of defaults for each of its options. You either
use the existing defaults, or you can edit the default values to suit your
needs.

When you invoke the System Builder in EDIT mode, you receive a Main
menu that lists the following choices:
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Build System—uses the EBUILD data file to combine programs with
the VAXELN kernel and run-time software to create a bootable system
image.

Edit System Characteristics—presents a set of menu options that de-
scribe particular system characteristics.

Edit Network Node Characteristics—presents a set of menu options that
describe particular network and network node characteristics.

Edit Program Descriptions—lists the existing program descriptions as
choices for editing.

Add Program Description—presents a set of menu options for an
individual program. If the program has never been characterized,
you can use this menu to add the program to the set of program
descriptions.

Edit Device Descriptions—lists the existing device descriptions as
choices for editing.

Add Device Description—presents a set of menu options for an individ-
ual device. If the device has never been characterized, you can use this
menu to add the device to the set of device descriptions.

Edit Terminal Descriptions—lists the terminals (except for the console
terminal) that have been characterized.

Add Terminal Description—presents a set of menu options for an
individual terminal. If the terminal has never been characterized,
you can use this menu to add the terminal to the set of terminal
descriptions.

Edit Console Characteristics—presents a set of menu options that
describe particular console terminal characteristics.



All menu editing functions are controlled with the PF1, PF2, PF3, and PF4
keys; the four arrow keys; and the control sequences CTRL/E, CTRL/H,
CTRL/R, and CTRL/U.

The four PF keys correspond, left to right, with four legends at the bottom
of each menu. For reference, a sample menu (in this case, the Main menu)
is shown in Figure 4-1.

Figure 4-1: Sample System Builder Menu

Build System

Edit System Characteristics

Edit Network Node Characteristics
Edit Program Descriptions

Add Program Description

Edit Device Descriptions

Add Device Description

Edit Terminal Descriptions

¢

ZK-4848-85

On all menus, the PF1 key corresponds to the DO function. When you
press the PF1 key, you activate the currently selected entry or add a set of
edited characteristics to the system. Similarly, on all menus, the PF2 key
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corresponds to the HELP function. The definitions of the PF3 and PF4
keys vary, depending on the activity represented by the menu:

* On the Main menu, the PF3 key corresponds to the QUIT function,
which aborts the System Builder session without altering the data file.
The QUIT function requires confirmation with the DO function (bound
to the PF1 key).

¢ On the Main menu, the PF4 key corresponds to the EXIT function,
which ends the System Builder session but incorporates any changes.

* On the Edit Program Descriptions, Edit Device Descriptions, and Edit
Terminal Descriptions menus, the PF3 key corresponds to the DELETE
function, which deletes the current set of descriptions from the data
file. The DELETE function requires confirmation with the DO function
(bound to the PF1 key).

® On all menus except the Main menu, the PF4 key corresponds to the
BACK function, which returns you to the previous menu, without
incorporating any edits.

NOTE

The VT200-series keyboard keys, F15 and F16, usually labeled
HELP and DO, are not recognized by the System Builder.

The arrow keys move up, down, left, and right among menu choices.

Four control sequences are predefined for working with input text (you
cannot use them for manipulating menu choices):

* CTRL/E moves to the end of a line of text.
* CTRL/H (backspace) moves to the beginning of a line of text.
* CTRL/R refreshes the screen.

® CTRL/U deletes text from the cursor back to the beginning of the
current line.

CTRL/E, CTRL/H, and CTRL/U are particularly useful for editing long
strings of input text.

Note that the display for input text scrolls to the left of the column
allocated for that value if you enter more information than will fit on the
screen (such as when you enter information for the Arguments option of
the Program Characteristics menus). A diamond symbol appears at the
top, bottom, or edge of a menu when text—either text that you have
entered or menu options—is off the screen.
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4.2.1 Build System

When chosen from the Main menu and activated with the DO function
(bound to the PF1 key), the Build System option causes the System
Builder to create a new system image file using the data file specified with
the EBUILD command. You generally make this choice when you have
finished specifying your system with the System Builder menus.

By default, the image file has the same file name as the data file and a
default file type of .SYS. By using the /SYSTEM qualifier on the EBUILD
command, you can explicitly control the naming of the system image file.
(See Section 4.1 and Table 4-1.)

This menu choice is comparable to the EBUILD/NOEDIT command.

4.2.2 System Characteristics
The system characteristics define the general properties of the VAXELN

system you are building. The Edit System Characteristics Menu options
and their default values are presented in Table 4-2.

Table 4-2: Edit System Characteristics Menu

Menu Option Description Default
System image Specifies the name of the system image data-file-
file to be created by the System Builder. spec.SYS

Debug Specifies which debuggers are to be built =~ Remote

Local into the system. Local means that the

Remote EDEBUGLCL debugger image is included.

Both Remote means that the EDEBUGREM

None debugger image is included. Both means

that both EDEBUGDCL and EDEBUGREM
are included: in that case, EDEBUGREM
is the primary debugger, and EDEBUGLCL
gets control only in the event of a system
error.

Note that the VAXELN Remote Debugger
communicates with EDEBUGREM, so that
in order to perform remote debugging you
must specify either Remote or Both.
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Table 4-2 (Cont.):

Edit System Characteristics Menu

Menu Option

Description

Default

Console

Instruction emulation

4-8 Building a System

Yes
No

String
Float
Both
None

Specifies that communication with the
console terminal on the target machine

is desired. Yes means that a VAXELN
Console Driver and the device description
for the console terminal are included
automatically when the system is built.

Note that when the Debug option is
Local or Both, then the driver and device
description are included implicitly, in-
dependent of the value of the Console
option. If you select No and the Debug
option is Remote, the remote VAX/VMS
terminal behaves as the console terminal
while you are using the remote debugger.

The name for the system’s console termi-
nal is CONSOLE..

Selects emulation software for instructions
that are present in the full VAX archi-
tecture, but that are not included in the
MicroVAX architecture. None indicates a
full VAX target. Float includes emulation

software for the floating-point instructions.

String includes emulation for the other
instructions in the subset. Both includes
both floating-point and string emulation
software.

On a MicroVAX I, Both is recommended;
on a MicroVAX lI, String is sufficient,
unless H_floating types (like LONG_
LONG_FLOAT) are involved.

Yes

String































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































