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PREFACE

This manual provides operating instructions for the iAPX 286 Evaluation Builder,
an 8086-resident vehicle for building descriptor tables and binding relocatable
segments of iIAPX 286 programs to absolute addresses.

This manual is designed for users who are already familiar with:

¢ the architecture and features of the iAPX 286 microprocessor as described in the
IAPX 286 User’s Manual.

¢ the operation of the Series III development system as described in the Intellec

Series 1II Microcomputer Development System Console Operating Instructions
manuai.

To use the iAPX 286 Evaluation Builder you need version V1.0 or later of the
BD286E software component.

This manual contains the following chapters and appendices:

e Chapter 1, Overview of the IAPX 286 Evaluation Package, presents an overview
of the Evaluation Package, describes the features and the functions of the
individual components of the package, and concludes with a presentation of the
iAPX 286 Development System.

e  Chapter 2, The iAPX 286 Evaluation Builder, provides technical information
necessary to use the Evaluation Builder to create gates, descriptor tables and the
task state segment, bind addresses, and use the X286E run-time procedures. The
listings and contents of the output module are also described.

e Chapter 3, Evaluation Builder Controls, describes the procedures required to
invoke the Evaluation Builder and the controls that are provided to specify
activities and output of the builder.

- Chapter 4, Evaluation Builder Language, describes the declarative language
that allows you to specify initial system configuration and segment attributes
and to define stacks, gates, and descriptor tables.

e Chapter 5, X286E Support Package, provides information needed to use the
iAPX 286 Evaluation Package. It describes X286E conventions and initializa-
tion, descriptor and table management, task state segment management, and
free space management.

e Appendix A, Error Messages, gives a listing of error and warning messages and
recovery information.

e Appendix B, Status Codes, gives brief descriptions of the iAPX 286 status
codes.

Related Publications

For information on the iAPX 286 microprocessor, see the following manual:
e JAPX 286 User’s Manual, 121749

For information on the iAPX 286 Evaluation Package assembler and simulator, see
the following manuals:

e iAPX 286 Evaluation Macro Assembly Language Reference Manual, 121708
* JAPX 286 Evaluation Macro Assembler Operating Instructions, 121709

® JAPX 286 Evaluation Macro Assembly Language Pocket Reference, 121710
® JAPX 286 Evaluation Simulator Operating Instructions, 121712



For information on the Series II1 development system, see the following manuals:
® Intellec Series III Microcomputer Development System Product Overview,

121575

® A Guide to Intellec Series II1I Microcomputer Development Systems, 121632
o Intellec Series III Microcomputer Development System Console Operating

Instructions, 121609

® [SIS-II CREDIT CRT-Based Text Editor User’s Guide, 9800902
® Model 740 Hard Disk Subsystem Operation and Checkout, 9800943

Notational Conventions

UPPERCASE

italics

L]
{12

<cr>

punctuation

vi

Characters shown in upper case must be entered in the
order shown. You can enter the characters in uppercase or
lowercase. ‘

Italics indicate variable information, such as filename or
address.

Brackets indicate optional arguments or parameters.

Braces indicate one and only one of the enclosed entries
must be selected. If the field is also surrounded by
brackets, the enclosed items are optional.

Braces followed by ellipses indicate that at least one of the
enclosed items must be selected. If the field is also sur-
rounded by brackets, the enclosed items are optional. The
items may be used in any order unless otherwise noted.

Ellipses indicate that the preceding argument or parameter
may be repeated.

Examples of user input are printed in white on black to
differentiate user entry from system output.

The characters “‘cr’’ enclosed in angle brackets indicates
the RETURN key. Do not enter the angle brackets or the
characters ‘“‘cr’’.

Any other punctuation besides those described above must
be entered as shown. For example, all of the punctuation
shown in the following commands must be entered:
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CHAPTER 1
OVERVlEW OF THE iAPX 286 |
EVALUATION PACKAGE

This chapter presents an overview of the iAPX 286 Evaluation Package. It briefly
describes the product and specifies its components: an assembler, a builder, and a
simulator. It also provides an overview of these components and concludes with a
brief presentation of the iAPX 286 Development Package, a future software
product.

Introduction

The iAPX 286 Evaluation Package is a software product designed to allow system
developers to evaluate the iAPX 286 microprocessor. The Evaluation Package
enables you to evaluate the microprocessor’s architecture and features such as the
instruction set, segmentation, processor timing, and memory mapping and protec-
tion. You can experiment with the operating system functions and write and test
simple systems that you can later port to the iAPX 286 microprocessor with minor
modification. This software product also enables you to begin the development of
more complex iAPX 286 programs and operating system nuclei for later execution
on the iAPX 286 microprocessor.

This product consists of an assembler, a system builder utility, an iAPX 286
simulator, and a set of run-time support procedures. Table 1-1 shows the software
components contained in the Evaluation Package, the mnemonics by which they are
called, and the names of the associated files that contain the software components.

Table 1-1. iAPX 286 Evaluation Package

Component , Mnemonic | Filename
iAPX 286 Evaluation Macro Assembler AS286E AS286E.86
iAPX 286 'Evaluation Builder BD286E ‘BD286E .86
iAPX 286 Evaluation Simulator ] SM286E SM286E .86
X286E Run-Time-Procedures X286E BD286E.INC
X286E Source File Declarations : : X286E.INC

The following paragraphs provide descriptions of the components of the package.

Assembler Overview

The iAPX 286 Evaluation Macro Assembler accepts a main program module written
in assembly language as input, and produces an object file acceptable to the
iAPX 286 Evaluation Builder and a program listing. The assembly language pro-
gram should contain code, data, and stack segments for an initial task, and may also
contain additional code, data, and stack segments for tasks to be established at run-
time. The program may reference external system functions supported by the
iAPX 286 Evaluation Simulator as well as the external X286E procedures, but must
otherwise be a completely self-contained module.

AS286E has been produced from the Series 111 ASM86 to promote portability of
programs from the iAPX 86 to the iAPX 286. AS286E supports the full iAPX 286
instruction set, which is a superset of the instructions found in ASM86. Some of the
ASMB86 directives have been eliminated or modified to suit the iAPX 286. For
example, the segment statement has been changed. However, many of the ASM86
features, such as the instruction set syntax, operand typing, structures, and macros,
have been carried over to AS286E unchanged.
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Overview of the iAPX 286 Evaluation Package

Builder Overview

The 1IAPX 286 Evaluation Builder accepts three input files: an object file produced
by AS286E, a file containing builder commands, and the X286E run-time pro-
cedures file (BD286E.INC). The Evaluation Builder produces an object file accep-
table to the iAPX 286 Simulator and a listing containing: a copy of the command
file, a map describing the contents of the descriptor tables created and the addresses
of segments, public symbols, a symbol table, and error messages.

The builder command language provides the mechanism for building a single task.
Descriptor tables and the task state segment are created. To evaluate the protection
mechanism, attributes and privilege levels may be assigned to data and executable
segments, and gates to public procedures may be created.

BD286E assigns physical addresses to all segments including the descriptor tables
and the task state segment and resolves all inter-segment references. BD286E also
provides the linkage to the X286E run-time procedures and the system functions
supported by SM286E.

Simulator Overview

The iAPX 286 Evaluation Simulator allows you to execute programs on a simulated
iIAPX 286 architecture, to observe instruction timings, debug symbolically and to
examine and modify the contents of tables, registers, and memory. The simulator
consists of three major parts - a loader, a simulator, and a monitor/debugger.

The simulator loader loads an executable file produced by the Evaluation Builder. It
initializes the descriptor tables and the task state segment and loads the executable
and data segments into a simulated iAPX 286 address space. The loader also sets up
a table of debug information if the DEBUG control was used with AS286E.

The simulator portion simulates the iIAPX286 processor and executes your program.
It executes all supported instructions and enforces all protection rules. It verifies seg-
ment access types, offsets for segment boundaries, and privileged instructions and
gating. It handles all processor traps and faults exactly as they are on the iAPX 286
processor. )

The monitor/debugger provides functions for displaying or modifying the contents
of registers, memory locations, symbol table, descriptor tables, and task state seg-
ment, all of which can be referenced symbolically. It displays instructions in
disassembled form, and provides multiple breakpoints, instruction timing informa-
tion, and an interval timer to generate pseudo-hardware interrupts. Instructions may
be executed continuously or in step mode.

X286E Run-Time Procedures Overview

The iAPX 286 Evaluation Package supports a single module, single task created
statically. The program module may contain code, data, and stacks for additional
tasks, but the creation of additional task descriptors, task state segments, and local
descriptor tables must be done at run-time. In other words, in multi-tasking pro-
grams the initial task in the system must contain code to set up and dispatch other
tasks.

The X286E Run-Time Procedures and Source File Declarations are designed to
assist a programmer with the creation of tasks, local descriptor tables, and
segments. Procedures are also provided to manage descriptor tables and the system
free memory space.

iAPX 286



iAPX 286 Overview of the iAPX 286 Evaluation Package

Using the Evaluation Package

There is a straight flow from assembler to builder to simulator with two associated
interfaces. Figure 1-1 illustrates the use of these components for software
development.

The builder accepts an object module from a single assembly. This module contains
names identifying segments, public and external symbols, segment contents, and
debugging information.

The simulator accepts a loadable file from the builder. This file contains a single-
task program with all descriptor positions established in the LDT, GDT, and IDT.
Physical addresses are assigned and descriptors are completely initialized. The file
consists of descriptor tables and task state segment along with the contents of all
segments in the program. Debug information if requested at assembly time will also
be included.

iAPX 286 Development Package

The iAPX 286 Development Package is a future product that is to be designed for
both systems and applications developers. With the Development Package; you will
be able to develop and test large complex applications. The following additional
capabilities are planned for the Development Package:

* High level languages

®  Math Processor support

* A system binder for combining separately generated object modules

* A more complete System Builder, capable of creating multiple static tasks
e Alibrarian

13
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ACTIVITY TOOL FILE REFERENCE

, AS286E
SOURCE
AS286E
SOURCE
ASSEMBLE
SOURCE AS286E

1SiS-11 CREDIT CRT-Based Text Editor User’s Guide

iAPX 286 Evaluation Macro Assembly Language Reference Manual
iAPX 286 Evaluation Macro Assembler Operating Instructions

iAPX 286 Evaluation Builder User’s Guide

iAPX 286 Evaluation Simulator Operating Instructions

@O

121711-16

Figure 1-1 Software Development Using the iAPX 286 Evaluation Package
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| CHAPTER 2
THE iAPX 286 EVALUATION BUILDER

This chapter provides technical information necessary for using the iAPX Evalua-
tion Builder (BD286E). It describes:

¢ Creation of gates, descriptor tables and the task state segment
¢ Address binding
® Selector resolution
*  Use of the X286E run-time procedures
* Contents of the listing file:
e Command File Listing
e Map
¢ Symbol Table
¢ Contents of the BD286E output module

Overview

The Evaluation Builder builds descriptor tables and binds relocatable segmerts to
absolute addresses and also produces a load module containing absolute text and,
optionally, debug information.

BD286E takes as input a file containing an object module produced by the iIAPX 286
Evaluation Macro Assembler (AS286E).

The output from the Evaluation Builder consists of a loadable object module, an
optional map, and an optional symbol table. The object ‘module contains the
memory image of an AS286E program, which can be loaded by the iAPX 286
Evaluation Simulator (SM286E).

The Evaluation Builder:
¢ Allows assignment of segment attributes and privilege levels.

¢ Allows the explicit creation of call gates for inter level transfers, and interrupt
and trap gates for the Interrupt Descriptor Table (IDT).

* Creates the Global Descriptor Table (GDT), Interrupt Descriptor Table (IDT),
and the Local Descriptor Table (LDT).

e Creates a Task State Segment for a single-LDT, single-task program.

¢ Allows you to control whether descriptor entries are placed in the GDT, LDT or
IDT.

¢ Assigns absolute addresses to relocatable segments.

¢ Performs selector resolutions to segments and to a predefined gate for system
functions.

* Creates gates for X286E run-time procedures contained in a predefined file
(BD286E.INC) and performs selector resolutions to these gates.

¢ Produces a map summarizing the results of segment, gate, and public symbol
processing and a symbol table showing the logical addresses of symbols pro-
duced by the assembler.

e Detects and lists errors found in the input module, the invocation line and the
command file.

These functions are described in the following sections.
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The iAPX 286 Evaluation Builder

Assignment of Segment Attributes and
Protection Levels

Using the command language specified in Chapter 4, you may specify a segment
privilege level and change a non-conforming executable segment into a conforming
one.

Gate Creation

By using Evaluation Builder commands, you create gates from public symbols
declared in your assembly language program. You can specify gate type (call, inter-
rupt or trap gate only) and gate privilege level. The default type is a call gate and the
default privilege level is 3. While creating a gate, the Builder searches the public sym-
bol table for a matching name. The Builder issues a warning if either the symbol can
not be found or the symbol does not represent a gatable procedure in an executable
segment.

&
If the symbol is found and it represents a gatable procedure entry, the Evaluation
Builder builds a gate pointing to the public entry, sets the gate’s word count equal to
the entry word count, sets its type to the specified (or default) type, and sets its
privilege level equal to the specified (or default) value.

Besides gates created under your control, the builder also creates a predefined gate
for the system entry point called DQ__SIM and public gates for the X286E run-time
procedures using the information found in a predefined file named BD286E.INC.
These gates are all included in the GDT.

Descriptor Table and Task State Segment Creation

To specify entries in the GDT, LDT, or IDT table, you specify the table name
(GDT, LDT, or IDT) and list the entry names. All entries not specifically assigned to
the GDT or IDT will be placed in the LDT. You can include interrupt and trap gates
only in the IDT table. The Evaluation Builder issues a warning if:

®  You try to put an interrupt gate or a trap gate in either the GDT or the LDT.
*  You try to include segment or call gate descriptors in the IDT.

You may specify table limits if you want extra blank entries. The Evaluation Builder

issues a warning if the specified table becomes too large. By default, there are no
extra entries in the IDT, 16 in the GDT, and 16 in the LDT.

The Evaluation Builder reserves the first 17 entries (entries 0-16 inclusive) in each of
the descriptor tables for Intel use. If any of these entries are used, a warning is issued
but the specified entry is used.
NOTE
The development package will reserve a larger number of entries for Intel
use.

The following paragraphs describe the detailed structure of each table.

Global Descriptor Table

The Evaluation Builder builds the GDT according to the list of elements specified in
your command. The Evaluation Builder issues a warning if a specified segment or
gate does not exist. Besides the entries specified by you, the GDT also contains

iAPX 286
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preassigned entries, reserved entries, and some extra entries. The Evaluation Builder
issues a warning if you use a preassigned entry or a reserved entry. The Evaluation
Builder fills alt uninitialized entries with zeros.

BD286E formats the GDT as follows:

Entry Descriptor

0 All zeros
1 | Writable data segment descriptor for GDT
2 Writable data segment descriptor for IDT
3 Table descriptor for LDT
4 Writable data segment descriptor for LDT
5 Gate descriptor for system routine DQ__SIM
6 Task State Segment descriptor

7-16 Reserved entries

17-n Segment and gate descriptors for X286E run-time

procedures. ‘n’ is determined by BD286E using informa-
tion in the BD286E.INC file (if any)

Segment and gate descriptors as specified by you (if
any)

Extra entries (if any)

Interrupt Descriptor Table

As with the GDT, the Evaluation Builder builds the IDT according to the list of
elements you specify. The Evaluation Builder issues a warning if a specified gate
does not exist. Besides the entries specified by you, the builder always includes
entries 0 through 16 for interrupts 0-16 into the IDT (see /APX 286 User’s Manual).
Some of these entries are reserved for simulator use. The Evaluation Builder fills all
uninitialized entries with zeros. '

Local Descriptor Table

You may specify the first part of the LDT. The builder creates the table by including
the specified entries followed by all other segments and gates not already included in
cither the GDT or the IDT. LDT also contains a number of reserved entries as
specified above.

BD286E formats the LDT as follows:

Entry Descriptor
0 All zeros
1 Writable data segment descriptor for LDT
2-16 Reserved entries
17-n Segment descriptors and gate descriptors (if any)
Extra entries (if any)
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Task State Segment

The builder creates the initial task state segment (TSS) only if you have initialized
the input module by including register initialization values in the assembly language
END statement. You must specify a stack segment for each protection level that
contains code. The builder issues a warning and creates a corresponding invalid
entry in the task state segment if:

e the information for the initialization of a segment register (CS-IP, SS-SP, or
DS) is not present in the object module, or

¢ you do not specify a stack segment for any of the privilege levels 0, 1, and 2 (the
warning does not necessarily imply user error), or

e aspecified segment for a stack is not a stack segment or
* the privilege level for CS is not equal to the privilege level of SS or
* the privilege level of CS is numerically greater than the privilege level of DS.

ES is initialized equal to DS, BP equal to SP. The link field is initialized to 0, the
nested context flag to 0, the 1/0 privilege level to 1, interrupt enable flag to 1, all
other flags to zero, and all other registers also equal to zero.

Address Binding

The Evaluation Builder assigns paragraph addresses to all segments (including tables
and the task state segment) so that the Simulator can use the 8086 base registers as
iAPX 286 base registers. The addresses are assigned starting at zero in the following
order: GDT, IDT, LDT, TSS, X286E procedure segments (if any), and all user’s
segments.

The iAPX 286 memory is organized as follows:

Address 0~
GDT

IDT

LDT

TSS

X286E
procedures

User segments

< Highest address

iAPX 286
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Selector Resolutions

The Evaluation Builder provides selector resolutions for two types of program
references:

¢ inter-segment references and

e external references to predefined publics such as the DQ__SIM system entry
point and the X286E run-time procedures.

The builder sets the requested privilege level (RPL) of each reference equal to the
descriptor privilege level (DPL) of the referencing segment.

Inter-Segment References

The builder determines the privilege level of the referencing segment (X) and the
privilege level of the referenced segment (Y). Recall that in the iIAPX 286, a segment
X is said to be more privileged than a segment Y if the privilege level of X is
numerically less than the privilege level of Y (see figure 2-1 Segment Reference
Example). The builder resolves inter-segment references in the following manner.

e If Y is a data segment, then the reference to the data segment is replaced with
the corresponding descriptor table selector. In addition, a warning is issued if Y
is more privileged than X (see figure 2-1(d)).

¢ IfY is an executable segment, then:

a. If X and Y are at the same privilege level (see figure 2-1(a)), the resolution is
performed in the same manner as for a data segment.

b. If X is more privileged than Y (see figure 2-1(b)), then the resolution is
performed in the same manner as for a data segment and a warning is
issued.

c. If X is less privileged than Y and Y is a conforming segment (see figure
2-1(c)), then the resolution is performed as for a data segment.

d. If X is less privileged than Y and Y is not a conforming segment (see figure
2-1(d)), BD286E searches its gate table for a matching selector, offset pair.
If a gate is found, the segment reference is replaced with the corresponding
gate selector. If a gate is not found, a warning is issued and the resolution is
performed as for a data segment.

External References

When the Evaluation Builder encounters an external reference, it searches its gate
table for a matching name. The gate table contains one predefined entry named
DQ__SIM for service routines and a number of entries extracted from information
contained in the X286E run-time procedures file (if any). If BD286E finds no mat-
ching name for the external reference, it issues a warning. If it finds a gate name, it
replaces the external reference with the corresponding gate selector.

Use of the X286E Run-Time Procedure File

When building your program, the builder automatically searches for the file whose

‘name is the same as the builder file name with the extension “‘INC”. It builds the

first part of the GDT and the first part of its gate table using information in that file.
If the file does not exist, the GDT will be initialized to empty and no X286E pro-
cedure gates are included into the initial public table. This is the case when you do
not want to include the X286E procedure file.

2-5



IAPX 286 The iAPX 286 Evaluation Builder

Legend:

pl: privilege level
D: segment

Figure 2-1. Segment Reference Example 12171145

The following examples illustrate building programs with and without run-time
procedures.

Example 2-1

RUN BDZ2B6E

The above example presumes that the run-time procedure file (BD286E.INC) is
available to BD286E. The run-time procedures are included in the program.

Example 2-2

RENAME BD2B6E.
RUN BD2&6E :F
RENAME X286E

“E.C8. ; T im ol not inciuded

The above example builds a program that does not include the run-time procedures.

Command File Listing
The builder outputs a copy of the command file to the listing file. This portion of the

listing file contains the command lines preceded by line numbers, and error messages
following the line (if any).

Map
BD286E outputs a segment map and a public table to the listing file.

For each segment, the listing shows the following:
*  Owning descriptor table and table index
® Base address as a six digit hexadecimal number

2-6
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e Limit as a four digit hexadecimal number
*  Privilege level

e Access type

e Segment name

For each public symbol, the listing shows the following:
e Symbol name

e  Type (gate or procedure)

¢ Owning descriptor table and table index (if a gate)
e Privilege level (if a gate)

e  Word count (if any)

s  Segment selector

e  Segment offset as a four digit hexadecimal number

Symbol Table

The builder outputs a symbol table by default. The symbol table contains the symbol
names defined in your assembly language program, one block per segment. The
symbol listing contains the

® segment name

e list of alphabetized symbols declared in the segment along with their offsets in
the segment.

Output Module

BD286E outputs a load module. Debug information is also output by default.






CHAPTER 3
EVALUATION BUILDER CONTROLS

This chapter provides information that you need to invoke the iAPX 286 Evaluation
Builder (BD286E). The chapter also describes the controls that you can specify as
part of the invocation to control the activities of the builder and the output
generated by these controls. Finally, the chapter is concluded with three examples
illustrating invocations of the Evaluation Builder.

Evaluation Builder Invocation

BD286E operates on a Series-III Microcomputer Development System. You can
invoke the iAPX 286 Evaluation Builder in either of the two ways shown below. The
syntax notation used to define invocation is given in the preface.

When the system is under the control of ISIS-II, you can invoke the Evaluation
Builder by typing:

commandtail <cr>

.86 The specification ‘.86’ is optional.
commandtail = [:Fn:linfile {TO [:Fn:]outfile][controllist]

:Fn: references the directory of the disk in drive ‘n’ that contains
the target file. The value is an integer between 0 and 9. If :Fn:
is not specified, :FO: is assumed.

infile the file that contains the iAPX 286 object module produced
by the iAPX 286 Evaluation Assembler that is the program
input to the Evaluation Builder and must be specified. The
input file may reside on any direct access storage medium sup-
ported by the host operating system.

outfile the file to be created by the Evaluation Builder for use by the -

simulator. outfile is determined in one of two ways: you can
specify the outfile in the command tail with the TO token
after the input file or it is determined by the Evaluation
Builder to be the same name as the input file but with no
extension. A fatal error results if the output file name is the
same as the input file. If a file with the same name as the out-
put file exists, it will be deleted and replaced with the specified
output file unless protected at which time an error will be

issued.

controllist a specification of a set of controls for the activities of the
Evaluation Builder. These controls are described later in this
chapter.

When the system is already under the control of the RUN program, you can invoke
the Evaluation Builder by typing:

commandtail <ir>
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The Evaluation Builder always signs on to the system console. The sign-on message
is shown below:

<0.S. name> iAPX286 EVALUATION BUILDER, VX.Y
Where O.S. name is a string, if any, returned by the host operating system.

Completion of Evaluation Builder processing is indicated by the sign-off message
sent to the system console. If there are no fatal errors, the builder will sign off as
shown below:

PROCESSING COMPLETE, n WARNINGS

Where n is either the word ‘NO’ or the number of warnings found (for N = 1 the
plural ‘S’ will be dropped). If a fatal error occurs, the sign-off message will be:

PROCESSING ABORTED

Controls

The user interface to the Evaluation Builder consists if a set of controls and a com-
mand language. The command language is described in the following chapter. The
controls to the Evaluation Builder are contained in the controllist:

controllist= COMMAND [([:Fn:Jcommandfile)] | NOCOMMAND
DEBUG | NODEBUG
PRINT [([:Fn:)iistfile )| | NOPRINT
(-device:)

Each of the keywords in the Evaluation Builder syntax has an abbreviated form. If
the keyword has a prefix ‘NO’, then the abbreviated form also has the same prefix.
The keywords and their abbreviated forms are listed below:

COMMAND CM

DEBUG DB
PRINT PR
COMMAND and NOCOMMAND

You enter the COMMAND control followed by an optional pathname (e.g.,
“COMMAND(:F1:PROG.CMD)”’) to specify the file name where the builder will
find all the commands for the creation of segment descriptors, gates, descriptor
tables, and task state segment. Entering COMMAND without a pathname indicates
that the command file is the file whose name and drive are the same as the input file
but with the extension ‘“CMD”’. You enter NOCOMMAND to specify that no com-
mand file is to be used. COMMAND, without a pathname, is the default.

DEBUG and NODEBUG

You enter the DEBUG control word to specify that the debug information such as
symbol information, is to be output to the object file and the list file. You enter
NODEBUG to suppress all debug output. DEBUG is the default.

iAPX 286
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PRINT and NOPRINT

You enter PRINT followed by an optional pathname (e.g., “PRINT (:LP:)’’) to
direct the command file listing, the map, the symbol table, and warning messages to
the indicated file. Entering PRINT without a pathname directs the above listings to
the default list file whose name and drive are the same as the output file but with the
extension ‘“MP2’’. Entering NOPRINT suppresses all listing output. Fatal error
messages always appear on the output console. PRINT, without a pathname, is the
default. A fatal error will occur if the print file name is the same as the input, out-
put, or command file name. The list file (if any) will contain the information shown
below:

Command File Listing

A copy of the command file is output to the list file, with appropriate warnings (if
any). The format of the command file listing is shown below:

COMMAND FILE: filename

1 SEGMENT xxxxx(LEVEL=n), ... ;
16 TABLE ... ; )

17 STACK ... ;

18 END

COMMAND FILE PROCESSING COMPLETED

Where the first column indicates the command line number (for error reporting),
and the last line indicates that the command file processing is complete.

Map

The map is output to the list file (if any). It contains information about segments
and public symbols in the module.

The segment map lists information about each segment in the input module. The
information consists of: the owning descriptor table and the segment index in that
table, the base, the limit in bytes, the privilege level, the access type, and the com-
bine name. The access type is given as a string of at most three characters (EO for
executable only, ER for executable and readable, C for conforming, RO for read-
only, RW for readable and writable, S for stack (expand down)). For example,
‘ERC’ indicates an executable readable conforming segment, ‘EO’ indicates an
executable only segment, and ‘S’ indicates a writable stack segment. Segments are
listed by descriptor tables and segment indices.

The public table lists all public symbols in alphabetical order. For each symbol the
entry consists of: the symbolic name, the type (CALL or INTR or TRAP or PROC),
the owning descriptor table and the gate index (if a gate), the privilege level (if a
gate), the word count, the segment selector, and the offset. If the public symbol does
not represent a gate, then the two fields TABLE and DPL will be filled with dashes.
If the word count is greater than 31 or there is no word count, the word count field
WC will be filled with dashes. For the special DQ__SIM symbol, the segment selec-
tor and the offset will not be listed.

The format of the map is shown below:
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MODULE: module name
SEGMENT MAP
TABLE BASE

GDT(xxxx) xxxxxxH
GDT(xxxx) xxxxxxH

LDT(;xxx) xxx;xxH
PUBLIC TABLE
SYMBOL NAME TYPE

XXXXXXXXXXXXXX XXXX
XXXXXXXXXXXXXX XXXX

XXXXXXXXXXXXXX XXXX

Symbol Table

LIMIT DPL
XXXxxH X
xxxxH X
xx;xH X
TABLE
GDT(xxxx)
LDT(;xxx)

ACCESS

XXX
XXX

XXX

DPL WC

X XX

X XX

iAPX 286

COMBINE NAME

XXXXXXXXXXXX
XXXXXXXXXXXX

XXXXXXXXXXXX

SELECTOR OFFSET

GDT(xxxx) xxxxH
LDT(xxxx) xxxxH

LDT(;xxx) xx;xH

The symbol table is output if the control DEBUG is set and if the input module con-
tains debug information. For each segment defined in the program, the segment
name is listed followed by information for symbols defined in the segment. Symbol
information consists of the symbol offset and its symbolic name listed on the same

line.

The format of the symbol table is shown below:

SYMBOL TABLE
SEGMENT : segment name

OFFSET SYMBOL

XX XxH XXXXXXXXXXXXXX
XXX xH XXXXXXXXXXXXXX

XxxxH XXXXXXXXXXXXXX

OFFSET

XXXxH
XXXXxH

XXXXH

SYMBOL

XXXXXXXXXXXXXX
XXXXXXXXAXXXXX

.
-
-

XXXXXXXXXXXXXX

Examples of Evaluation Builder Invocation

The following examples show some typical usage of the Evaluation Builder program
under the Series 111 Operating System. Each example shows the invocation line as it
would appear on the system console followed by the content of portions of the list

file.
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Example 1: NOCOMMAND control
MRUN BD286E MYPROG.CBJ NOCOMMAND

SERIES-III iAPX286 EVALUATION BUILDER, V1.0
INPUT: MYPROG.OBJ
OUTPUT: MYPROG
DATE: 03/19/81

CONTROLS SPECIFIED:
NOCOMMAND

COMMAND FILE: (none)
MODULE: MYPROG
SEGMENT MAP

TABLE BASE LIMIT DPL ACCESS COMBINE NAME

60T (1) 000000H 0177H 0 RW :6DT

6DT(2) 000180H 0087H 0 RW (10T

GDT (4) 000210H O0147H 0 RW :LDT

LDT (1) 000210H 0147H 0 RW :LDT7

LDT(17) 000540H O0019H 3 RW MYDATA

LDT(18) 000560H 0044H 3 ER MYCODE

PUBLIC TABLE

SYMBOL NAME TYPE TABLE DPL WC SELECTOR OFFSET
ALLOCATE PROC ------- - 2 LbT(18) 0010H
CREATE_SEGMENT CALL GDT(26) 0 10 6DT(17) 0060H

DELETE_SEGMENT CALL G6DT(20) 0 5 6DT(17) 0020H

This example shows the use of BD286E in the simplest way. There is.no command
file, the user does not specify any tables. All segments in the input module are at
level 3. The entries in the GDT are created from the BD286E.INC file, and the LDT
contains only entries for user’s segments. The print file is MYPROG.MP2, and the
output file is MYPROG. BD286E assigns absolute addresses to all segments includ-
ing the GDT, IDT, and LDT segments. Call gates are obtained from BD286E.INC.
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Example 2: PRINT and COMMAND controls

mRUN BD2B6E SAMPLE.CR. PRINT(:LP:) COMMAND(MYCMZ)

SERIES-II1I iAPX286 EVALUATION BUILDER, V1.0
INPUT: SAMPLE.OBJ

OUTPUT: SAMPLE

DATE: 03/19/81

CONTROLS SPECIFIED:
PRINT(:LP:) COMMAND(MYCMD)

COMMAND FILE: MYCMD
(command file listing)
COMMAND FILE PROCESSING COMPLETED
MODULE: SAMPLE
SEGMENT MAP

TABLE BASE  LIMIT DPL  ACCESS COMBINE NAME
LDTC17)  001000H O1FFH 3 RW USER_DATA

LOT(18)  001200H O3FFH 3 ERC  USER_CODE

LOT(19)  FF1800H FDFFH 3 s STACK

PUBLIC TABLE

SYMBOL NAME TYPE TABLE DPL WC SELECTOR  OFFSET
ERROR_HANDLER  INTR IDT(10) 30 GDT(30)  O100H
GET_NEXT_ITEM  PROC ------- === 5 LDT(18)  0200H

PROCESS_SEGMENT CALL LDT(20) 3 10 LDT(18) 00EOH

In this example the user specifies a command file (MYCMD in drive 0), and the
listing is sent to the printer. The builder creates descriptor tables according to the
specifications in the MYCMD file. For example an interrupt gate is defined in the
command file using the public symbol ERROR__HANDLER, and a call gate is
defined using the public symbol PROCESS__SEGMENT. The base and limit of the
segment STACK have to be adjusted because the segment is an expand-down
segment. If its length is 200H bytes and its top is at address 1800H, then the limit
should be 64K-00200H -1 = FDFFH and the base should be 16M-64K + 1800H =
OFF1800H.

iAPX 286
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Example 3: Construction of an X286E file.

A

AAAAAA re AB/
C U ERENAReRenw [SECRTIRVE > V)

T0 BD28GE.INC (0

SERIES-III iAPX286 EVALUATION BUILDER, V1.0
INPUT: 0S.0BJ
OUTPUT: BD286E.INC
DATE: 03/19/81

CONTROLS SPECIFIED:
COMMAND(0S.CMD)

***ARNING :104: MODULE NOT A MAIN MODULE
MODULE: X286E

COMMAND FILE: 0S.CMD

1 segment

2 X286E_DATA (level = 0),

3 X286E_CODE (level = 0),

4 X286E_STACK (level = 0);

5

6 gate

7 CREATE_SEGMENT (level = 0),

8 DELETE_SEGMENT (level = 0);

9

10 table

11 GDT (limit = +0,

12 entry = (X286E_CODE,

13 X286E_DATA,

14 X286E_STACK,

15 CREATE_SEGMENT,
16 DELETE_SEGMENT))
17 end

COMMAND FILE PROCESSING COMPLETED
MODULE:X286E
SEGMENT MAP

TABLE BASE LIMIT DPL ACCESS COMBINE NAME
60T(17)  0002A0H 0069H 0 RW X286E_CODE
GDT(18)  000310H OOFDH 0 ER X286E_DATA
GDT(19)  FFO450H FFBFH 0 s X286E_STACK
PUBLIC TABLE

SYMBOL NAME TYPE  TABLE DPL WC SELECTOR
CREATE_SEGMENT CALL  GDT(20) 0 10 6DTUT)

DELETE_SEGMENT CALL GDT(21) 0 5 6DTC17)

OFFSET

0050H
0060H
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SYMBOL TABLE
SEGMENT: X286E_CODE
OFFSET SYMBOL OFFSET SYMBOL

0050H CREATE_SEGMENT

SEGMENT: X286E_DATA
OFFSET SYMBOL OFFSET SYMBOL

This example gives a sample of the command file that can be used to create the
X286E file needed by BD286E to resolve all external references to X286E run-time
procedures. Only the GDT is defined with no extra entries. Segments are assigned
privilege level 0, gates are assigned privilege level 0, and all segments and gates are
included in the GDT. The output is directed to the file named BD286E.INC, the
command file is OS.CMD, and (by default) the list file is BD286E.MP2.
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CHAPTER 4
EVALUATION BUILDER LANGUAGE

This chapter describes the declarative language supported by the iAPX 286 Evalua-
tion Builder. This language allows you to specify a simple initial system configura-
tion. It allows you to specify attributes for segments and to define stacks for the
initial task state segment, gates, and descriptor tables.

The syntax for an Evaluation Builder program is:
builder-program = definition {; ...][END]
where definition can be one or more of the following:

SEGMENT segment-definition], ...]
GATE gate-definition, ...]

TABLE table-definitiony, ...]
STACK stack-definition], ...]

All of the definitions but STACK accept keyword parameters. The definitions can
be specified in any order but parameters can not be duplicated in the same definition
and a descriptor can not be referenced before it is created. The optional END direc-
tive indicates the end of the command stream in a file. If this declaration is not pre-
sent, the builder assumes the end of the program when it reaches the end of the com-
mand file.

Each definition in the above syntax format is described in the following paragraphs.

Segment Definition

To modify one or more segment descriptors, enter the keyword SEGMENT and a
segment-definition for each segment. Each segment-definition is entered in the
following format:

segment-name ( | LEVEL = privilege-level L ---D
CONFORMING | NOCONFORMING

where

segment-name the symbolic name of a segment defined in the assembly
language module

privilege-level  an allowable segment privilege level (0, 1, 2, or 3)

You modify segment descriptors by defining the privilege level and conformance
attributes. If you specify the LEVEL parameter, you must also provide the privilege
level value. No numeric value is allowed with the CONFORMING/
NOCONFORMING parameter. By default, all attributes are taken from the input
object file. Segment bases are set by the builder.

Example:
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In the example segment ‘segl’ has a privilege level 0 and is a conforming segment (it
should be an executable segment). Segment ‘seg2’ has a privilege level 1. All other
attributes are extracted from the input.object file.

Gate Definition

To create one or more gates, enter the keyword GATE and a gate-definition for each
gate. You enter each gate-definition in the following format:

LEVEL = privilege-level
gate-name [( {CALL | INTERRUPT | TRAP] L "'D]

where
gate-name the symbolic name of a public symbol
privilege-level  an allowable gate privilege level (0, 1, 2, or 3)

This declaration allows you to define gates and set their privilege levels and types.
The gate name must be a public identifier for a procedure in an executable segment.
The word count for all call gates are extracted from the input object file. No pro-
cedure type checking is performed for interrupt and trap gates. Note that task gate is
not supported because the Evaluation Builder will only be used to create single-
LDT, single-task programs. As with the segment definition, only values for the
parameter LEVEL are required. By default, the privilege level of a gate is set to 3
and its type is a call gate.

INTERRUPT),

In this example, two gates are defined: one is a level 2 interrupt gate and its entry
point is the virtual address of the public procedure ‘publ’, and the other is a level 3
call gate (both default values) and its entry point is the virtual address of ‘pub2’.

Table Definition

To create one or more tables, enter the keyword TABLE and a table-definition for
each table. You would enter each table-definition in the following format:

LIMIT = [+ ] num-of-entries

GDT segment-name
IDT }( ) ENTRY = ([index:] gate-name L---10) LD
LDT null-name

where
num-of-entries  the number of entries or extra entries in the table
index: references a particular entry in the table
segment-name  the symbolic name assigned to identify a segment
gate-name the symbolic name assigned to identify a gate

null-name designates that no name has been assigned (blank entry)
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The name of the table determines its type (GDT, IDT, and LDT are reserved words
for the Evaluation Builder).

The LIMIT parameter allows you to specify the number of entries for the indicated
table. The Evaluation Builder reserves the first 17 entries in each table. Using the ‘+°
symbol enables you to specify the number of extra entries you desire in a given table.
A LIMIT specification not containing the ‘+’ symbol specifies the total number of
ent