RT-11
System Generation Manual
Order No. DEC-11-ORGMA-A-D, DN1

July 1976

ABSTRACT

This document contains the instructions
necessary to bootstrap, build, and
customize your RT-11 System. This ver-

sion of the document incorporates Update
Notice No. 1.

digital equipment corporation - maynard. massachusetts



First Printing, July 1976

The information in this document is subject to change without notice
and should not be construed as a commitment by Digital Equipment
Corporation. Digital Equipment Corporation assumes no responsibility
for any errors that may appear in this document.

The software described in this document is furnished under a license
and may be used or copied only in accordance with the terms of such
license.

Digital Equipment Corporation assumes no responsibility for the use

or reliability of its software on equipment that is not supplied by
DIGITAL.

Copyright <§) 1976 by Digital Equipment Corporation

The postage prepaid READER'S COMMENTS form on the last page of this
document requests the user's critical evaluation to assist us in pre-
paring future documentation.

The following are trademarks of Digital Equipment Corporation:

DIGITAL DECsystem-10 MASSBUS
DEC DECtape OMNIBUS
PDP DIBOL 0s/8

DECUS EDUSYSTEM PHA
UNIBUS FLIP CHIP RSTS
COMPUTER LABS FOCAL RSX
COMTEX INDAC TYPESET-8
DDT LAB-8 TYPESET-10

DECCOMM DECsystem-20 TYPESET-11

10/77-14



PREFACE

CHAPTER

CHAPTER

CHAPTER

CHAPTER

1

(-

NN DN [\

w

« o s
wWN =

. . . . . . . . . . . .
W N - wN - w N = W N

« o o
wN -

e & 8 e e e e o o e o o e e o & s s+ o e o

o« o
NNttt b WWWWINDNDDODNER

wWN =

CONTENTS

OVERVIEW OF SOFTWARE KITS

RT-11 SOFTWARE KIT
RT-11 FORTRAN IV SOFTWARE KIT
BASIC/RT-11 SOFTWARE KIT

SYSTEM BUILD INSTRUCTIONS

INTRODUCTION

BUILDING AND STARTING FROM DECPACK DISK
RT-11
FORTRAN IV
BASIC/RT-11

BUILDING AND STARTING FROM DECTAPE
RT-11
FORTRAN IV
BASIC/RT-11

BUILDING AND STARTING FROM DISKETTE
RT-11
FORTRAN IV
BASIC/RT-11

BUILDING AND STARTING FROM MAGTAPE
RT-11
FORTRAN IV
BASIC/RT-11

BUILDING AND STARTING FROM CASSETTE
RT-11
FORTRAN IV
BASIC/RT-11

BUILDING AND STARTING FROM PAPER TAPE
RT-11
FORTRAN IV
BASIC/RT-11

DEMONSTRATION PACKAGE

RUNNING THE RT-11 SINGLE~-JOB MONITOR

RUNNING THE RT-11 FOREGROUND/BACKGROUND MONITOR
RUNNING FORTRAN IV

RUNNING BASIC/RT-11

RT-11 SYSTEM CUSTOMIZATION

GENERAL BUILDING INSTRUCTIONS

BUILDING RT-11 SYSTEMS FROM DECPACK, DECTAPE, AND
DISKETTE

iii

el
jol]
Q
]

<
-
-

1
SWH R

I 1 I

LI T |
HHwoYUuNdND H

3-10
3-15
3-18
4-1

4-1



CONTENTS (Cont.)

Page
4.3 BUILDING DISK SYSTEMS FROM MAGTAPE (MBUILD) 4-6
4.3.1 Building RT-11 Systems with MBUILD 4-7
4.3.2 Creating Bootable Magtapes with MTINIT 4-9
4.4 BUILDING DISK SYSTEMS FROM CASSETTE (CBUILD) 4-9
4.5 BUILDING DISK SYSTEMS FROM PAPER TAPE (PT BUILD) 4-12
4.5.1 Directory Extension 4-14
4.6 CUSTOMIZATION FOR SPECIAL HARDWARE 4-16
4.6.1 High Baud Rate Serial Consol Devices 4-16
4.6.2 Magtape Parity, Density, Number of Tracks 4-17
4.6.2.1 TM11 (MT.SYS) 4-17
4.6.2.2 TJUl6 (MM.SYS) 4-18
4.6.3 Specifying the Number of RF11l Platters 4-19
4.6.4 Specifying a 50-Cycle Clock Rate 4-20
4.6.5 Interfacing RJS03/4 Disks to RT-11 4-21%1
4.6.6 Interfacing RP03 Disks to RT-11 4-21
4.6.7 Interfacing Card Readers to RT-11 4-23
4.6.8 Changing the Location of VT1ll Floating Vectors 4-24
4.6.9 Interfacing a Second Diskette Handler 4-25
4.6.10 Reducing the Size of Text Window Displayed 4-27
4.6.11 Using "}" and """ on the LA36 4-28
4.6.12 Setting an Upper Limit on File Size 4-28
4.6.13 Running RT-11 in Less Memory Than That Available 4-29
4.6.14 Accessing Nonsystem Disks on Single-Disk Systems 4-30
4.6.15 Reassigning Device Names for RK1ll and RF1l 4-31
4.6.16 Interfacing a Foreground Terminal 4-31
4.6.17 Modifying the Line Count in MACRO and CREF 4-31
4.6.18 Changing the DUMP Default Output Device 4-32
4.6.19 Using UNLOAD When a Foreground Job is Running 4-33
4.7 OPTIMIZING THE SYSTEM DEVICE 4-33
4.8 SWITCHING BETWEEN SINGLE-JOB AND
FOREGROUND/BACKGROUND MONITORS 4-34
CHAPTER 5 ASSEMBLY AND LINK INSTRUCTIONS 5-1
5.1 GENERAL INSTRUCTIONS 5-1
5.2 ASSEMBLING AND LINKING THE SYSTEM FILES 5-1
5.3 ASSEMBLING AND LINKING THE UTILITIES 5-5
5.3.1 EDIT 5-5
5.3.2 MACRO 5-5
5.3.3 EXPAND 5-6
5.3.4 ASEMBL 5-6
5.3.5 CREF 5-6
5.3.6 LINK 5=7
5.3.7 LIBR 5-7
5.3.8 PIP 5-8
5.3.9 FILEX 5-8
5.3.10 SRCCOM 5-8
5.3.11 DUMP 5-9
5.3.12 PATCH 5-9
5.3.13 oDT 5-9
5.3.14 BATCH 5-9
5.4 COMPILING AND LINKING PATCHO 5-10
5.5 ASSEMBLING AND BUILDING THE VT1ll DISPLAY HANDLER
LIBRARY (VTLIB) 5-11
5.6 ASSEMBLING AND BUILDING THE SYSTEM SUBROUTINE LIBRARY
(SYSLIB) 5-11
5.7 ASSEMBLING AND LINKING MBUILD 5-17
5.8 ASSEMBLING AND LINKING THE FORTRAN IV COMPILER 5-17
5.8.1 Compiler Assembly 5-18
5.8.2 Compiler Linking 5-19
5.9 ASSEMBLING COMMON FORTRAN OTS MODULES 5-20

iv



APPENDIX

APPENDIX

TABLE

=
. .
[Ny

e e e e e e e
- X - X 0
HOOOOOOO:. « »

SN WN

(SIS RC RO NG R N, NS N N6 N

5.11.1

CONTENTS (Cont.)

Subscripting Modules Assembly
V2NS OTS Assembly
V2S OTS Assembly
ASSEMBLING HARDWARE DEPENDENT FORTRAN OTS MODULES
Bare Machine OTS Assembly
EIS OTS Assembly
FIS OTS Assembly
EAE OTS Assembly
FPU OTS Assembly
OTS Library Component Building
ASSEMBLING BASIC/RT-11
Floating Point Math Package
LINKING BASIC/RT-11
Linking BASIC/RT-11 with User Functions

INSTRUCTIONS FOR LOADING SOFTWARE BOOTSTRAPS

RK11l DECPACK BOOTSTRAP LOADER

TCll DECTAPE BOOTSTRAP LOADER
RX11/RX01 DISKETTE BOOTSTRAP LOADER
MAGTAPE BOOTSTRAP LOADERS

TAll CASSETTE BOOTSTRAP LOADERS
PCll PAPER TAPE BOOTSTRAP LOADER

FORMATTING THE RKO05 DISK

TABLES

RT-11 Monitors

MBUILD Switches

CBUILD Switches

FPMP Assembly Parameters
RK11l Bootstrap Loader

TCll Bootstrap Loader

RX11l Bootstrap Loader

TJUl6é Bootstrap Loader

TM11l Bootstrap Loader

TAll CBOOT Bootstrap Loader
TAll QCBOOT Bootstrap Loader
Paper Tape Bootstrap Loader
RK05 Disk Formatting Program

Page

5+30
5-30
5-31
5-33
5+33
5-36
5-38
5-41
5-43
5-46
5+47
5-49
5-50
5+51

A41

A-1
A=2
A=5
A-8
A-14
A-=19

B-1






PREFACE

HOW TO USE THIS MANUAL

This document introduces the RT-11 V02C, RT-11 FORTRAN V01C, and

BASIC/RT-11 VO01B-01 software kits to wusers receiving them for the
first time.

Chapter 1 explains the contents of the kits. Chapter 2 contains
step-by-step instructions for building the systems from the
distribution kits. Chapter 3 contains step-by-step instructions for
executing simple demonstrations. Chapter 4 contains general building
instructions and instructions for <customizing RT-11 for special
hardware. Chapter 5 contains instructions for assembling and linking
RT-11 source files.

Immediately upon receiving your RT-11 software kits, thoroughly read
this document and the RT-11 System Reference Manual
(DEC-11-ORUGA-C-D,-DN1,-DN2). In addition to the RT-11 system
documents, RT~11 FORTRAN users should read the PDP-11-FORTRAN Language
Reference Manual (DEC-11-LFLRA-C-D) and the RT-11/RSTS/E FORTRAN 1V
User's Guide (DEC-11-LRRUA-A-D). Users of BASIC/RT-11 should be
familiar with the BASIC/RT-11 Language Reference Manual
(DEC-11-LBACA~-D-D) as well as the RT=-11l system documents.

Once you understand the contents of these manuals, you may build vyour
RT-11 system according to the instructions in Chapter 2 and exercise
the demonstration packages in Chapter 3. Users with special hardware
considerations, or those users building nonstandard RT-11
configurations, consult Chapter 4 before building the system.

CONVENTIONS, ABBREVIATIONS, AND STANDARDS

The following are the conventions, abbreviations, and standards that
are used throughout this manual.

1. All numbers are listed in octal unless otherwise indicated.

2. The following abbreviations are used:

ALT ALTMODE or ESCAPE key
CTRL CONTROL key

CR RETURN key

LF LINE FEED key

vii



3. <CR> or <LF> indicate that the RETURN or LINE FEED key should
be typed at that place in the dialogue.

4., <ALT> indicates that the ALTMODE (or ESCAPE) key should be
typed at that place in the dialogue.

5. Text enclosed in square brackets, [], 1is optional; when
including such text, do not type the square brackets unless
otherwise indicated.

6. CTRL x indicates that the CONTROL key should be pressed and
held down while another key, "x", is also pressed.

7. <TAB> indicates that the horizontal tab should be typed.

8. On ASR33 and ASR35 Teletype(l) terminals, special characters
that are produced by holding down one key and pressing
another are:

- SHIFT N

\ SHIFT L

[ SHIFT K

] SHIFT M

<TAB> CTRL I

9. The sample terminal dialogue provided in this document
contains version numbers where they would normally appear.
The version numbers given include xx's in those fields that
may vary from installation to installation. The exact
contents of these fields are not of interest, as 1long as
appropriate digits appear in the area indicated in this
document. The same is true for FREE CORE messages printed by
any of the system programs and for FREE BLOCKS messages
included in device directories.

10. Wherever necessary, computer outputs are underlined to
differentiate them from user inputs.

RELATED DOCUMENTS

See the RT-11 Documentation Directory (DEC-11-ORDDA-A-D) for
information concerning related documents in the RT-11 library.

(1) Teletype is a registered trademark of the Teletype Corporation.
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CHAPTER 1

OVERVIEW OF SOFTWARE KITS

1.1 RT-11 SOFTWARE KIT

The basic RT-11 Software Kit is available on six media: DECpack,
DECtape, diskette, magtape, cassette, and paper tape. Each kit
contains user documentation and the materials necessary to build a
complete RT-11 system. The components of an RT-11 Software Kit are
inventoried on checklists attached to the outside of the kit. It 1is
recommended that the user verify the contents of the package against
the checklist and report any discrepancies to DIGITAL's Software
Distribution Center.

The RT-11 DECtape, DECpack, and diskette kits contain "ready-to-run"”
RT-11 DECtape or disk Single-Job systems; copies of the masters can
be mounted and bootstrapped directly without modification.

The magtape kit contains an RT-11 magtape which is used to build an
RT-11 disk system; a special program (MBUILD) is used to initialize
the system disk, then to copy the requisite system files and programs
over to the system disk.

The cassette kit contains RT-11 system cassettes, which are used to
build an RT1ll disk system; a special program (CBUILD) is used to
initialize the disk, then to copy the requisite system files and
programs over to the disk.

The paper tape kit consists of a special program (PT BUILD) and all
system components in the form of relocatable binary object modules.
PT BUILD is run to initialize the disk with a temporary monitor,
linket, and paper tape handler. These tools are then used to link a
complete RT-11 V02C system onto the disk.

Detailed instructions for building the system from all six media are
contained in Chapter 2 of this document; general system assembly,
linking, and building instructions are contained in Chapter 5. Note
that the RT-11 System Reference Manual should be read thoroughly
before exercising the package in Chapters 2 and 3, and the procedures
in Chapters 2 and 3 should be exercised before the system is put to
general use.

The contents of the RT-11 DECtape, DECpack, diskette, magtape, and
cassette kits can be divided into two logical groups: system files
and system programs. The system files include the monitor files and
the device handlers (all with .SYS extensions), the system macro files
(SYSMAC.SML, SYSMAC.8K, and VTMAC.MAC), the display support handler
(VTHDLR.OBJ), and the FORTRAN system routines (SYSF4.0BJ). The
monitors included are Single-Job and Foreground/Background versions
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OVERVIEW OF SOFTWARE KITS

for RK1l disk, TCll DECtape, RX1l1l disk, RP02 disk, RJSO3/4 disk, and
RF11 disk; their names are identified in Table 1-1.

Table 1-1
RT-11 Monitors
Monitor DECpack DECtape Diskette Magtape

Single-Job, RK1l MONITR.SYS RKMNSJ.SYS RKMNSJ.SYS RKMNSJ.SYS
Foreground/
Background, RK11 RKMNFB.SYS RKMNFB.SYS RKMNFB.SYS RKMNFB.SYS
Single-Job, RF1ll1l RFMNSJ.SYS RFMNSJ.SYS RFMNSJ.SYS RFMNSJ.SYS
Foreground/
Background, RF1ll RFMNFB.SYS RFMNFB.SYS RFMNFB.SYS RFMNFB.SYS
Single-Job, TCl1 DTMNSJ.SYS MONITR.SYS * DTMNSJ.SYS
Foreground/ .
Background, TCll DTMNFB.SYS DTMNFB.SYS * DTMNFB.SYS
Single-Jdob, RXI11 DXMNSJ.SYS DXMNSJ.SYS MONITR.SYS | DXMNSJ.SYS
Foreground/
Background, RX11 DXMNFB.SYS DXMNFB.SYS DXMNFB.SYS DXMNFB.SYS
Single-Job, RP02 DPMNSJ.SYS DPMNSJ.SYS DPMNSJ.SYS DPMNSJ.SYS
Foreground/
Background, RP02 DPMNFB.SYS DPMNFB.SYS DPMNFB.SYS DPMNFB.SYS
Single-Jdob, RJS03

RJS04 DSMNSJ.SYS * * DSMNSJ.SYS
Foreground/ RJS03
Background, RJS04 DSMNFB.SYS * * DSMNFB.SYS

NOTE
The monitors available on cassette are

the RK1l Single-Job (MONITR.SYS) and the

RK11l Foreground/Background

(RKMNFB.SYS) .

The monitors available on paper tape are

the RF1ll Single-Job Monitor, the RF1l1
Foreground/Background Monitor, the RKI11l
Single-Job Monitor, and the RK11
Foreground/Background Monitor. See

Section 2.7.1 for the paper tape monitor
file names.

* Not available
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The actual running version of the monitor is always named MONITR.SYS;
to change monitors, the user must rename the monitor in use to a name
other than MONITR.SYS, name the desired monitor MONITR.SYS, rewrite
the bootstrap, and reboot the system. Additional instructions for
modification of system files and their use can be found in Chapter 4.

The device handler files are named dev.SYS where dev Iis the
2-character device name for the device in question.

SYSMAC.SML, SYSMAC.8K, and VTMAC.MAC are the system macro 1libraries
and are used when system macros are called from user-written assembly
language programs. VTHDLR.OBJ is a set of display support routines
used with assembly language programs that use the display processor
(if any). SYSF4.0BJ is a set of FORTRAN callable subroutines that
allow direct access to the RT-11 monitor capabilities from an RT-11
FORTRAN program; this set can be built into a library called SYSLIB.

Those files with .SAV extensions are the system programs; they can be
executed directly with appropriate monitor commands. 1In all cases,
these are the latest released versions of all programs, and they
obsolete any other versions that may be in use. See RT-11 Systemn
Release Notes, Table 1, for the version numbers of the components 1in
the V02C kit.

Recipients of RT-11 V02C paper tape kits must build all the files
named above using the build process described in Section 2.7 of thisg
document.

Users of RT-11 Version 2 who upgrade to V02C should upgrade their
BASIC systems to VO01lB and their FORTRAN systems to VO01C to take
advantage of the improved reliability. Users of RT-11 Version 1 wha
upgrade to V02C directly (without using Version 2 or 2B) must upgrade
their FORTRAN system to V01C and their BASIC system to VO0IB;
unmodified FORTRAN V01 and BASIC V0l systems will not operate
correctly under RT-11 VO02C.

In addition to the basic system kit described above, RT-11 Source Kitg

and microfiche Listing Kits are available to assist in systen
development or modification.

1.2 FORTRAN IV SOFTWARE KIT

The basic RT-11 FORTRAN Software Kit is available on six media:
DECpack, DECtape, diskette, magtape, cassette, and paper tape. Each
kit contains user documentation and the materials necessary to build a
complete RT-11] FORTRAN system. The components of each package are
inventoried on checklists attached to the outside of the kit. It is
recommended that the user verify the contents of the package against
the checklist and report any discrepancies to DIGITAL's Software
Distribution Center.

The RT-11 FORTRAN DECtape, DECpack, diskette, magtape, and <cassette
kits each contain a "ready-to-run" FORTRAN compiler and the modules
necessary to build a library for each supported arithmetic option.
The paper tape kit includes object modules that are used to build a
running FORTRAN compiler and the appropriate library. 1Included in all
kits is the simple demonstration program, DEMO.FOR.
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All the kits include the PDP-11 FORTRAN Language Reference Manual
(DEC-11-LFLRA-C-D), the RT-11/RSTS/E FORTRAN IV User's Guide
(DEC-11-LRRUA-A-D), and this document. Specific instructions for
building and exercising an RT-11 FORTRAN system are contained in
Chapters 2 and 3 of this document; more general linking and assembly
instructions are contained in Chapter 5. Before using RT-11 FORTRAN,
it is important that the user be familiar with RT-11 itself and with
the enclosed FORTRAN documentation.

RT-11 FORTRAN VO01C requires RT-11 V02C to operate; it will not
operate correctly under RT-11 V01-15, V02, or VO2B.

Previous users of FORTRAN will notice the absence of LINKV2, LIBR, and
PATCHO from this kit. The versions of these programs that were
included in the V01-11 FORTRAN kit have since been obsoleted by those
released with RT-11 V02, V02B, and V02C, and are no longer necessary
in the FORTRAN kit. RT-11 V02 users will notice that OTSV2 and OTSV2S
are not included in this FORTRAN kit; they were obsoleted by the
files V25 and V2NS in this kit and are thus no longer necessary.

Included in this kit is the Software Performance Summary and recent
editions of the Digital Software News; both documents list known
software problems and solutions (if any) for PDP-11 software. These
documents should be inspected <carefully. The user should make the
recommended modifications to the software and documents immediately;
failure to do so may cause difficulty that could have been avoided by
early correction of known problems.

In addition to the system kits described above, RT-11 FORTRAN Source
Kits and microfiche Listing Kits are available to assist in system
development or modification.

In addition to the RT-11 FORTRAN kits, there is an RT-11l FORTRAN
Extensions Kit which provides FORTRAN support for optional devices
such as LPS-11 and VT-1l. Documentation for the use and installation
of these functions can be found in the FORTRAN/RT-11 Extensions Manual
(DEC-11~-LRTEA-C-D), which is provided in the extensions kit.

1.3 BASIC/RT-11 SOFTWARE KIT

BASIC/RT-11 is distributed on six media: DECpack, DECtape, diskette,
magtape, cassette, and paper tape. Each kit contains the BASIC/RT-11
Language Reference Manual (DEC-11-LBACA-D-D) and all the materials
necessary to build BASIC/RT-11. The components of each package are
inventoried on checklists attached to the outside of the kit. It is
recommended that the user verify the contents of the software package
with the checklist and report any discrepancies to DIGITAL's Software
Distribution Center.

The BASIC/RT-11 DECpack, DECtape, diskette, magtape, and cassette kits
all contain the following "ready-to-run" versions of BASIC:

BASIC.SAV Complete BASIC, nonoverlaid; includes string
support.
BAS8K.SAV Smallest possible version of BASIC; overlaid, no

string support.
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All these versions of BASIC are ready-to-run (under RT-11l V02C); once
placed on the system device, they can be started as described in
Chapter 1 of the BASIC/RT-1l Language Reference Manual. The
nonoverlaid version (BASIC.SAV) is linked for maximum execution speed
at the expense of the extra memory necessary to keep all components
resident. The overlaid version ' (BAS8K.SAV) is 1linked for maximum
memory efficiency at a slight expense to execution time in response to
certain commands.

Files with .OBJ extensions are relocatable object modules that can be
linked together to form BASIC. They are used when customizing BASIC
or when adding assembly language functions (paper tape users will use
these files to build a running version of BASIC on the disk).
BASICR.OBJ, BASICE.OBJ, and BASICX.OBJ are object modules that have
been assembled to include the alphanumeric string capability.
BASNSR.OBJ, BASNSE.OBJ, and BASNSX.OBJ are the corresponding object
modules assembled without the optional string support.

To build a BASIC with all features included, use the 1linking
instructions in Section 5.12. To build a version of BASIC without
string capability, substitute BASNSR for BASICR, BASNSE for BASICE,
and BASNSX for BASICX.

FPMP.OBJ is the floating point package for BASIC. FPMP.EAE, FPMP.EIS,
and FPMP.FPU are customized versions of that math package and support
EAE, EIS, and FPU options, respectively. To build a version of BASIC
that wuses one of these options, use the corresponding version of FPMP
wherever FPMP is called for in the build instructions.

Instructions for building BASIC from the distribution kit can be found
in Chapter 2 of this document. Users of previous releases of BASIC or
RT-11 should note that the use of BASIC VO01B requires RT-11 V02B or
V02C for proper operation.

Finally, in addition to the BASIC kit described above, BASIC/RT-11
Source Kits and Listing Kits are available to assist in system
development or modification. These may be ordered from the Software
Distribution Center.

In addition to the BASIC/RT-11 kits, there is a BASIC/RT-11l Extensions
Kit which provides BASIC/RT-11 support for optional devi?es such _as
1LPS-11, VT1ll, and VT55. Documentation for the use and installation
of this support can be found in the BASIC-11 Graphics Extensions User's
Guide (DEC-~11-LBGEA-A-D) and the BASIC-11l Lab Extensions User's Guide
(DEC-11-LBEPA-A-D) .
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CHAPTER 2

SYSTEM BUILD INSTRUCTIONS

2.1 INTRODUCTION

This chapter contains the step-by-step information necessary to build
an RT-11 system, including instructions for FORTRAN and BASIC users.
The building procedures in this chapter assume familiarity with the
RT-11 operating system; thus the wuser should have read the RT-11
System Reference Manual before beginning to build the system. In
addition, FORTRAN users should be familiar with the contents of the
PDP-11 FORTRAN Language Reference Manual and the RT-11/RSTS/E FORTRAN
IV User's Guide. Users of BASIC/RT-11 should be familiar with the
contents of the BASIC/RT-11 Language Reference Manual. There are six
sections to this build procedure:

Section 2.2 Building and Starting from DECpack Disk (RK1ll)
Section 2.3 Building and Starting from DECtape (TCl1)

Section 2.4 Building and Starting from Diskette (RX11/RX01)

Section 2.5 Building and Starting from Magtape (TJU1l6 or TM1l1l)
Section 2.6 Building and Starting from Cassette (TAll)
Section 2.7 Building and Starting from Paper Tape (PCll)

After reading the general instructions that follow, proceed to the
section that pertains to the medium upon which the system was
distributed. Once the system has been built, proceed to Chapter 3 for
a demonstration of the system.

Chapter 4 contains instructions for customizing RT-11 systems for
specific hardware or unusual configurations (e.g., single-disk
systems). Users with specific hardware considerations should refer to
Chapter 4 after building their systems.

NOTE

No RT-11 system program ever HALTs with
the expectation that the CONTINUE switch
can be pressed to resume operation after
corrective action has been taken. If
the computer HALTs. (the RUN 1light is
off), a significant error has occurred
and the entire section must be repeated
from the beginning.
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If an error not explained in this manual
occurs, please refer to the RT-11 System
Message Manual.

If user errors occur within a section,
go back to the beginning of that
particular section.

User typing errors may be corrected

using the standard RT-11 input editing
techniques (RUBOUT and CTRL/U).

2.2 BUILDING AND STARTING FROM DECPACK DISK

2.2.1 RT-11

This section contains instructions for those who have received RT-11
on DECpack disk. The instructions describe building an RF1ll, RP02, or
RJS03/4 disk system from RK disk or, for RK users, duplicating the
master RT-11 disk, then bootstrapping the copy for use as the system
disk. RK1l1l and RP02 users will need a blank, formatted disk for this
procedure (see Appendix B for RK1ll formatting procedures).

1. Set the ENABLE/HALT switch to HALT to stop any previous
program that may be running. Set the ENABLE/HALT switch to
ENABLE. Mount the RT-11] master disk on Unit 0, WRITE
PROTECTed.

2. If the system has a hardware bootstrap capable of
bootstrapping the RK1ll disk, boot the disk and proceed to
Step 3; otherwise, see Section A.1l, then proceed with Step
3.

3. There will be a slight pause, after which RT-11 will respond
with:

RT-11S8J V02C-xx
Type: DATE dd-mmm-yy<CR>
Response: .
where dd-mmm-yy is the current date in the form 27-NOV-75.
If the master disk is being used to build an RF1ll systenm,

Type: ASSIGN RFIDK<CR>
Response: ,

If the master disk is being used to build an RP02 system,
mount a blank, formatted disk on Unit 0, WRITE ENABLEd.

Type: ASSIGN DPIDK<CR>
Response:



SYSTEM BUILD INSTRUCTIONS

If the master disk is being used to build an RJS03/4 system,

Type: ASSIGN DSIDK<CR>
Response: ,

If the master is being used to build an RK1ll system, mount a
blank, formatted disk cartridge on Unit 1, WRITE ENABLEJ.

Type: ASSIGN RKLIDK<CR>
Response: ,

In any case,

Type: R PIP<CR>
Response: @

Scan the master disk for readability on this drive:

Type: RK1/K<CR>
Response: #

Each block on the disk will be read and checked for
the process takes about four minutes.
NOTE

If the response is anything but the above, see
RT-11 System Reference Manual, Section 4.2.12.

If the system being built is an RP02,
Type: DK1/2/N337<CR>

If the system being built is an RK1l or a multiple
RJS03/4 or RF11,

Type: DKI/Z2/N112<CR>
Otherwise,

Type: DK /Z<CR>
In any case,

Response: DKi3/2 ARE YOU SURE?

Type: Y<CR>
Response: #

Type: DKp#,»aRKI#,SYS/Y/X<CR>
Response: #

errors;

the

platter

If the system being built is RK11l, go to Step 5; otherwise:

Type: DK 1RKMNS,),SYS2DK{MON]ITR,SYS/Y/R<CR>
Response: #
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If the system being built is an RF1l1l systenm,

Type: DKIMONITR,SYSaDKIRFMNSJ,SYS/Y/R<CR>
Response: #

Go to Step 5.
If the system being built is an RJS03/4 system,

Type: DKIMONITR, SYS=DKjDSMNSJ,SYS/Y/R<CR>
Response: o

Go to Step 5.
If the system being built is an RP02 system,

Type: DKiMONITR,SYS®DK {OPMNSJ,SYS/Y/R<CR>
Response: &

Go to Step 6.

Delete all unnecessary monitor and .SYS files from the system
device as follows:

Type: DK:xxXxMNSJ.SYS,xxMNFB.SYS/Y/D<CR>
Response: *

where xx 1is the designation of the device for any unnecessary
monitors (as described in Table 1-1) as follows:

DP RP02 disk

DS RJS03/4 disk

DT DECtape

DX RX11 diskette

RF RF11 disk

RK RK11l disk
Type: DK:Xx.SYS/Y/D<CR>

Response: *

where xx is the designation of the device for any unnecessary
device handler on the system as follows:

Delete If System has no
BA.SYS more than 8K words of memory
CR.SYS card reader
CT.SYS cassette
DP.SYS RP02 disk
DS.SYS RJS03/4 disk
DX.SYS diskette
LP.SYS line printer
MM.SYS TJUl6 magtape
MT.SYS TM11/TS03 or TM11/TUl0 magtape
PP.SYS paper tape punch
PR.SYS paper tape reader
RF.SYS RF11 disk
RK.SYS RK11 disk
Type: PDK1/8S<CR>

Response: #
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6. Type: DK 19, #ERK | #,#/X<CR>
Response: 1INO . 5YS/.BAD ACTION?
]

Type: DK1/K<CR>
Response: #

Each block on the disk being built will be checked for
errors; the process takes about 4 minutes on an RK1ll,
1 minute on a single platter RF1ll or RJS03/4, or about
30 minutes on an RP02.

NOTE

If the response is anything but the above, see the
RT-11 System Reference Manual, Section 4.2.12.

Type: DK1A=DKIMONITR,SYS/U<CR>
Response: #

7. Remove the master disk from Unit 0 and store it 1in a safe
place. If the new system is an RK system, remove the copy
from Unit 1, label it RT-11 V02C SYSTEM DISK, then mount it
in Unit 0, WRITE-ENABLEA.

If the system has a hardware bootstrap capable of
bootstrapping the new system disk, boot the disk; otherwise,
perform the bootstrapping procedures in the appropriate
section of Appendix A.

RT-11 should bootstrap from the new system disk and type its
identifying message,

RT-118J V02C-xx

If it does not, repeat this section.

8. Proceed to Section 2.2.2 if building a FORTRAN system from
DECpack, Section 2.2.3 if building a BASIC system from
DECpack, or consult the Table of Contents for the appropriate
section 1if building FORTRAN or BASIC from another media. If
neither FORTRAN nor BASIC will be used on the system, go to
Chapter 3.

2.2.2 FORTRAN IV

This section contains instructions for those who received RT-11
FORTRAN on DECpack disk. The instructions involve the transfer of the
necessary FORTRAN-related files to the system disk and the creation of
the FORTRAN library.

1. Bootstrap an RT-11 V02C system (if you have completed Section
2.2.1, the system is already booted and running).

To the running RT-11 monitor,

July 1976
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Type: DATE dd-mmm-yy<CR>

where dd-mmm-yy is the current date in the form 27-NOV-75.

Response: .
Type: TIME hh:mm:ss<CR>

where hh:mm:ss is the current 24-hour time
hours:minutes:seconds.

Response: .

If an RKll system is being built, mount the RT-11 FORTRAN
system disk on Unit 1, WRITE-PROTECTed.

Type: ASSIGN RK1{DIS<CR>
Response:

Go to Step 3.

in

Iv

If an RF1l, RSJ03/4, or RP02 system is being built, mount the

RT-11 FORTRAN IV system disk on Unit 0, WRITE-PROTECTed.

Type: ASSIGN RK@1DIS<CR>
Response: N

Type: R PIP<CR>
Response: ¥

Type: “|*=D!S'“.'/X<CR>
Response: #

Dismount the RT-11 FORTRAN master disk and store it in a safe

place.

Type: CTRL C
RESPONSE: *C

Type: R LIBR<CR>
Response: #

If the FORTRAN system will be running on a configuration that

includes an EAE, proceed. Otherwise, go to Step 5.

Type: FORLIB=UN],0YSCOM,V2NS,EAE/GCR>
Response: ENTRY POINTI
Type: $ERRTB<CR>

$ERRS<CR>

<CR>

Response: S$END2 ILL INS
$END2  ILL INS
$F102  ILL INS
$cLO02 ILL INS
$F1C2  ILL INS
$F102  ILL INS
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Type: FORLIB,V233UN!,0TSCOM,V2S,EAE/GLCR>
Response: ENTRY POINTY
Type: SERRTA<CR>

$ERRS<CR>

<CR>

Response: $SEND2 ILL INS
SEND2 ILL INS
$F102 JLL INS
seL02  jLL INS
$Pr02 ILL INS
$ri02 ILL INS

»
Go to Step 9.
If the configuration includes a PDP-11/45 processor without

FPU or a PDP-11/40 processor with EIS but without FIS,
proceed. Otherwise, go to step 6.

Type: FORLIB=UN] ,OTSCOM,V2NS,EIS/GCR>
Response: ENTRY POINTI
Type: SERRTB<CR>
$ERRS<CR>
<CR>
Response: $END2 ILL INS
$END2 ILL INS
$F102 }LL INS
scLo02 LL INS
$F102 ILL INS
3F102 1LL INS
»
Type: FCRL1B,V2SsUN],0TYSCOM,V2S,EIS/GLKCR>
Response: ENTRY POINT)
Type: $ERRTR<CR>
SERRS<CR>
<CR>

Response: SENC2 JLL INS
SEND2 TLL INS
£F102 fLL INS
$cL02 ILL INS
SF102 ILL INS
$F102 ILL INS

*
Go to Step 9.

If the configuration includes a PDP-11/40 or PDP-11/03
processor with FIS, proceed. Otherwise, go to Step 7.

Type: FORL IB=UN!,0TSCOM,V2NS,F]1S/G<CR>
Response: ENTRY POINT}
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Type: $ERRTB<CR>
SERRS<CR>
<CR>

Response: $END2 ILL INS
$END2  ILL INS
$P102 LL INS
scL02 LL INS
$P102  ILL INS
SF102  ILL INS

Type: FORL!B,V2SuUN!,O0TSCOM,V2S,FI18/G<CR>
Response: ENTRY POINTY
Type: SERRTB<ICR>

SFRRS<CR>

<CR>

Response: $END2  ILL INS
SEND2 ILL INS
$Fi02 1LL INS
$cL02  fLL INS
§F102  LL INS
SF102 ILL INS

*

Go to Step 9.

7. If the configuration includes a PDP-11/45 processor with FPU,
procéed. Otherwise, go to Step 8.

Type: FCRLIB=UN!,QTSCOM,V2NS,FPU/GLKCR>
Response: ENTRY POINTY

Type: $ERRYB<CR>
$ERRS<CR>
<CR>

Response: $ENC2 ILL INS
FEND2 ILL INS
$F102 ;LL INS
$CLO2 LL INS
$F102  ILL INS
$F102 fLL INS

»

Type: FORL!B,V29aUNL,07SCOM,V2S,FPU/GLCR>
Response: ENTRY POINTI
Type: SERRYB<CR>

$ERRS<CR>

<CR>

Response: S$SEND2  JLL INS
SEND2 ILL INS
$F102 fLL INS
$CLO02 ILL INS



SYSTEM BUILD INSTRUCTIONS

SPio2  JLL INS
SP102  fLL INS

»
Go to Step 9.

8. If the configuration contains none of the above options:

Type: PORLIBEUN!,OTSCOM, VANS,NHD/G<CR>
Response: ENTRY POINTI

Type: SERRTB<KCR>
SERRS<CR>
<CR>

Response: $END2 ILL INS
SEND2 JLL INS
SPip2  ILL INS
seL02  ILL INS
$F102 ILL INS
$F102  ILL INS
™

Type: FORLIB,V2S=UN!,0TSCOM,V2S,NHD/G<CR>

Response: ENTRY POINTI

Type: $ERRYB<CR>
$ERRS<CR>
<CR>

Response: SEND2 ILL INS
SEND2 1LL INS
$F102 ILL INS
$CL..02 ILL INS
SP102  ILL NS
SF102 ILL INS
.

9. Type: CTRL C

Response: *C
]

Proceed to Section 2.2.3 if building a BASIC system from
DECpack or consult the Table of Contents for the appropriate
section if building BASIC from another media; otherwise,
proceed to Chapter 3.

2.2.3 BASIC/RT-11

This section contains instructions for those who received BASIC/RT-11
on DECpack disk. The instructions involve placing a running version
of BASIC on the system device.

1. Bootstrap an RT-11 v02C system (if you have completed Section
2.2.1 or 2.2.2, the system is already booted and running).
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To the running RT-11 monitor,
Type: DATE dd-mmm-yy<CR>

where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .

If an RK1ll system is being built, mount the BASIC/RT-11
system disk on Unit 1, WRITE-PROTECTed.

Type: ASSIGN RK11DIS<CR>
Response:

If an RF11, RJS03/4, or RP02 system is being built, mcunt the
BASIC/RT-11 system disk on RK1l Unit 0, WRITE-PROTECTed.

Type: ASSIGN RKOIDIS<CR>
Response: '

Type: R PIP<CR>
Response: #

Type: #,4801SIBASIC,SAV,BAS8BK,SAV,DEMO,BAS/X<CR>
Response: &

Dismount the BASIC/RT-11 master disk and store it in a safe
place.

Type: CTRL C
Response: *C
L

Go to Chapter 3.

2.3 BUILDING AND STARTING FROM DECTAPE

2.3.1 RT-11

This section contains instructions for those who received RT-11 on

DECtape.

If DECtape is to be the system device, the user is

instructed how to copy the master tape. If disk (RK1l, RF1ll, or RP02)
is to be the system device, the user is instructed how to make a disk
system from the master DECtape. It is important (for the user's
protection) to build the system as instructed, then to store the
master in a safe place.

1.

Set the ENABLE/HALT switch to HALT to stop any previous
program that may be running. Set the ENABLE/HALT switch to
ENABLE. Mount the RT-11 System DECtape (Tape 1 of 2,
DEC-11~ORTSA-E-UCl) on Unit 0, WRITE LOCKed. Ensure that no
other DECtape unit is set to 0.

If the gcystem has a hardware bootstrap capable of
bootstrapping the DECtape, boot the DECtape and proceed to
Step 3; otherwise, see Section A.2, then proceed with Step
3.
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The DECtape should move back and forth (for several seconds)
and then the following message should be displayed on the
terminal:

RT-11SJ V02C-xx

If not, repeat this section from Step 2.
Type: DATE dd-mmm-yy<CR>

where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .

If DECtape will be the system device, proceed to Step 4. If
disk will be the system device, proceed to Step 6.

Type: R PIP<CR>
Response: #

Mount a blank, formatted DECtape on an empty drive and set to

- Unit 1, WRITE ENABLEQ4.

Type: DT11/2<CR>
Response: 0Y11/2 ARE YQOU SURE?

Type: Y<CR>
Response: #

Type: DY1tw,u=DYQ1%,#/X/Y<CR>

(The master tape will be copied onto the blank tape. The
process takes about two and one half minutes.)

Response: ¥ .
Type: DYL1ARDTLIMONEITR,SYS/U<CR>

(Both tapes will move as the system bootstrap is copied onto
the tape on Unit 1. The process takes several seconds.)

Response: #

Type: DTL1/K<CR>
Response: #

Each block on the DECtape being built will be checked for
errors. This process takes about four and one half minutes.
NOTE

If the response is anything but the above, see the
RT-11 System Reference Manual, Section 4.2.12.

Remove the master RT-11 System Tape (on Unit 0) and store in
a safe place.

Remove the new DECtape from Unit 1 and 1label it as RT-11
SYSTEM TAPE 1.
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Mount the RT-11 System DECtape (Tape 2 of 2,
DEC-11-ORTSA-E-TC2) on Unit 0, WRITE LOCKed.

Mount a blank, formatted DECtape on an empty drive and set to
Unit 1, WRITE ENABLEQG.

Type: DTL1/8<CR>
Response: DT1t/% ARE YOU SURE?

TYPE: Y<CR>
Response: #

Type: DYLiw, #uD?Q10,8/X/Y<CR>

The master tape will be copied onto the blank tape. The
process takes about three minutes.

Response: ®

Type: DYT11/K<CR>
Response: ®

Each block on the DECtape being built will be checked for
errors. This process takes about four and one half minutes.
NOTE

If the response is anything but the above, see the
RT-11 System Reference Manual, Section 4.2.12.

Remove the master RT-11 System Tape (on Unit 0) and store it
in a safe place. Remove the new DECtape from Unit 1 and
label it as RT-11 SYSTEM TAPE 2.

Mount the newly created RT-11 SYSTEM TAPE 1 on Unit O,
WRITE-ENABLEd. If the system has a hardware bootstrap
capable of bootstrapping the DECtape, boot the DECtape;
otherwise, perform the bootstrapping procedures in Section
A.2.

The new system tape (now on Unit 0) will move as the system
is bootstrapped from the newly made copy. RT-11 should
respond by displaying the following on the terminal:

RT-11SJ V02C-xx

If it does not, repeat this section from Step 1.

Proceed to Section 2.3.2 if building a FORTRAN system from
DECtape, Section 2.3.3 if building a BASIC system from
DECtape, or consult the Table of Contents for the appropriate
section if Dbuilding from another media. 1If neither FORTRAN
nor BASIC will be used on the system, go to Chapter 3.

Mount the RT-11 System DECtape, Tape 2 of 2
(DEC-11-ORTSA~-E-UC2), on Unit 1, WRITE LOCKed.

If the disk in use is an RK1ll DECpack or RP02 disk, mount a
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blank, formatted disk on Unit 0, WRITE ENABLEAd.
Appendix B for RK1ll formatting procedures.)
If the system is to be built on RK1l1l disk,

Type: A8S RKIDK<CR>
Response:

If the system is to be built on RF1l1l disk,

Type: A8S RFIDK<CR>
Response: ,

If the system is to be built on an RP02 disk,

Type: ASS DPIDK<CR>
Response: '

In any case, -

Type: R PIP<CR>
Response: #

If the system device will be a single platter RF1l1l disk,
Type: DK1/2<CR>
If the system device will be RP02 disk,
Type: DKi/8/N#37<CR>
Otherwise,
Type: DKE/2/N112<CR>
In any case,
Response: DKj/2 ARE YOU SURE?

Type: Y<CR>
Response: &

Type: DKia,asDT0 o, #/Y/XCR>
Response: #

Type: DKo, weDtLs,#/Y/XCR>
Response: *

Type: DK 1DYMNSJ, SYS=DKIMONITR, SYS/Y/RCCR>
Response: &

If the disk being built is an RK1l1l disk,

Type: DKIMONITR,SYS=DK IRKMNSJ,SYS/Y/R<CR>
Response: #&

Go to Step 8.
If the disk being built is an RF1l1l disk,

Type: DKIMONITR,SYS=DK{RFMNSJ,SYS/Y/R<CR>

(See
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Response: *
Go to Step 8.
If the disk being built is an RP02 disk,

Type: DKIMONITR,SYS®DK}DPMNSJ,SYS/Y/R<CR>
Response: &

Go to Step 9.

Delete all unnecessary monitor and .SYS files from the system
device as follows:

Type: DK IXXMNSJSYS;xxMNFB,SYS/Y/D<CR>
Response: #

where xx is the designation of the device for any unnecessary
monitors {as described in Table 1-1) as follows:

DP RP0O2 disk

DS RJS03/4 disk

DT DECtape

DX RX11l diskette

RF RF11 disk

RK RK11l disk
Type: DK:xx.SYS/Y/D<CR>

Response: *

where xx is the designation of the device for any unnecessary
device handler on the system as follows:

Delete If System has no
BA.SYS more than 8K words of memocry
CR.SYS card reader
CT.SYS cassette
DP.SYS RP02 disk
DS.SYS RJS03/4 disk
DX.SYS diskette
LP.SYS line printer
MM.SYS TJUl6 magtape
MT.SYS TM11/TS03 or TM11/TUl0 magtape
PP.SYS paper tape punch
PR.SYS paper tape reader
RF.SYS RF11 disk
RK.SYS RK11l disk
Type: DK /S<CR>

Response: #

Type: DK1/K<CR>
Response: #

Each block on the disk being built will be checked for
errors. This process takes about four minutes on an RK1ll or
one minute on a single platter RF1ll or RJS03/4.
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NOTE

If the response is anything but an asterisk, see the
RT-11 System Reference Manual, Section 4.2.12.

9. Type: DK1A3DKIMONITR,SYS/UKCR>
Response: ®

Type: DK1/0<CR>
Response: RT=118) V020-xx

L}
If it does not, repeat this entire section.

Dismount the master DECtapes from Unit 0 and Unit 1, and
store in a safe place.

Proceed to Section 2.3.2 if building a FORTRAN system from
DECtape, Section 2.3.3 if building a BASIC system from
DECtape, or consult the Table of Contents for the appropriate
section if building from another media. If neither FORTRAN
nor BASIC will be used on the system, go to Chapter 3.

2.3.2 FORTRAN IV

This section contains instructions for those who received RT-11
FORTRAN on DECtape. The instructions involve the transfer of the
necessary FORTRAN-related files to the system device and the creation
of the FORTRAN library.

To build a FORTRAN system, there must be at least 370 free blocks on
the system device. If the system device is DECtape, single platter
RF11 disk, or single platter RJS03/4 disk, there are not enough free
blocks available; a new system device must be created before the
FORTRAN files are copied.

If the system device is RK1l, RP02, multiple platter RF1l, or multiple
platter RJS03/4, go to Step 1.

Otherwise, if the system device is DECtape, create a new DECtape as
described in Section 2.3.1, then delete files so that FORTRAN will
fit. If the system device is single platter RF1ll or single platter
RJS03/4, files must be deleted from the disk so that FORTRAN will fit.

The following files must be on the system device; all others can be
deleted.

MONITR.SYS

TT.SYS (the console terminal handler)

LP.SYS (if the system has a line printer)
DT.SYS (if the system device is not DECtape)
EDIT.SAV

LIBR.SAV

LINK.SAV

PIP.SAV

The procedure for deleting files is as follows:
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Type: +R PIP<CR>
Response: #
To delete .SYS files,

Type: SY:xxxxxx.SYS/Y/D<CR>
Response: *

where xxxxxx is the name of the system file to be deleted. Repeat
this command string for each file to be deleted.

To delete system programs,

Type: SY:xxxxxx.xxx/D<CR>
Response: *

where xxxxxx.xxx is the name of the system program to be deleted.
When all unnecessary files have been deleted,

Type: SY¥I/S<CR>
Response: &

Type: CTRL C
Response: ¢C

If the system has a hardware bootstrap capable of bootstrapping the
new system device, bootstrap the device; otherwise, perform the
bootstrapping procedures in the appropriate section of Appendix A.

1. Bootstrap an RT-11 V02C system. Ensure that the system
device is WRITE-ENABLEd.

Type: DATE dd-mmm-yy<CR>
where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .

Mount the RT-11 FORTRAN master DECtape (DEC-11-LRF4A-Cl-UC) on
Unit 1, WRITE-LOCKed.

Type: R PIP<CR>
Response: #

Type: SYt# «aDTL{PORTRA,SAV,FORTRA HLP ,DEMO,FOR/X<CR>
Response: #

Type: CTRL C
Response: *C
1

Type: R LIBR<CR>
Response: #

NOTE

In the following instructions, the sqguare brackets []
are part of the command line and must be typed.

2-16 July 1976
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proceed.

If the configuration includes an EAE, proceed.
to Step 3.

Type:
Response:

Type:

Response:

Type:
Response:

Type:

Response:

Go to Step 7.

If the confiqguration includes a PDP-11/45
PDP-11/40 processor with EIS
Otherwise, go to Step 4.

or a

Type:
Response:

Type:

Response:

Type:
Response:

Type:
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Otherwise, go

SYr?oRL!Bt$OQ:QDTiiUNX5cfsc0H.V2NS,EAE/G<CR>
ENTRY POINTI

SERRTB<CR>
$ERRS<CR>
<CR>

SENB2  ILL NS
SEND2  ILL INS
$F102  ILL INS
$CLO2  [LL INS
SFIA2  ILL INS
$FEA2  ILL INS

SYIPORL1B,V2SC14038DT1iUNI,OTSCOM,V2S,EAE/G<CR>
ENTRY POINYTY

$ERRTB<CR>
$ERRS<CR>
<CR>

SEND2  ILL INS
SEND2  ILL INS
$F102  ILL INS
$CLO2  ILL INS

§Fip2 ILL INS

§Flo2 ILL INS

processor without
but without FIS,

SY|PORLIBCL42)aDTLUN],0TSCOM,V2NS,E]S/G<CR>
ENTRY POINTI

SERRTB<CR>
$ERRS<CR>
<CR>

SENB2  ILL INS
SENB2  ILL INS
$F102  ILL INS
$CLO2 ILL INS
§F102  ILL INS
§F102  ILL INS

SYIFORLIB,V2St44018DTLiUNI,0TSCOM,V2S,E1S/G<CR>
ENTRY POINTI

$ERRTB<CR>
$ERRS<CR>
<CR>
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includes a

INSTRUCTIONS

INS
INS
INS
INS
INS
INS

PDP-11/40 or PDP-11/03
Otherwise, go to Step 5.

SYIFORLIBL1421aDT1IUNI,0TSCOM,V2NS,F1S/G<CR>

INS
INS
INS
INS
INS
INS

SYIFORLIB,V2SE148)=DTLIUNI,O0TSCOM,V28,FIS/GCR>

INS
INS
INS
INS
INS

Response: SEND2 It
$END2 ILL
§F102 ILL
sCLo2 Ll
sF102 1L
§Fl1o2 ILL
*

Go to Step 7.
4. If the configuration
processor with FIS, proceed.

Type:

Response: ENTRY POINTI

Type: $ERRTB<CR>
$ERRS<CR>
<CR>

Response: $SEND2 ILL
SEND2 ILL
sF1o2 ILL
scLo2 ILL
sFloe ILL
§Fl1o2 ILL
[ ]

Type:

Response: ENTRY PQINTI

Type: $ERRTB<CR>
SERRS<CR>
<CR>

Response: §END2 ILL
SEND2 Lt
sF102 ILL
§CLO2 ILL
§Flo2 ILL
sFlo2 1Ly

Go to Step 7.

INS

5. 1If the configuration includes a PDP-11/45 processor with FPU,

proceed.

Type:
Response:

Type:

Response:

Otherwise, go to Step 6.

SYIFORLIBL1423aDT11UNI,0TSCOM,V2NS,FRPU/BGICR>

ENTRY POINTI

$ERRTB<CR>
SERRS<CR>
<CR>

SEND2 Itk
SEND2 1LL
gF102 ILL

INS
INS
INS



Go

If

SYSTEM BUILD INSTRUCTIONS

$CLO2  ILL INS
SF102  [LL INS
SF102  ILL INS

]

Type: SYIFORL!B,V2SE14238DT14UNT,0TSCOM,V2S,FPU/GCR>
Response: ENTRY POINTI
Type: SERRYB<CR>

SERRS<CR>

<CR>

Response: S$ENP2 ILL INS
SEND2 ILL INS
sF102 ILL INS
sCLo2 ILL INS
§F102  ILL INS
sF102 ILL INS

to Step 7.
the configuration contains none of the above options:
Type: SYIFORL!BC1402)2DT13UNI,CTSCOM,V2NS,NHD/G<CR>
Response: ENTRY POINYTY
Type: $ERRTB<CR>

SERRS<CR>

<CR>

Response: $END2 ILL INS
SEND2 ILL INS
sF102 ILL INS
$CL02 ILL INS
§F102 ILL INS
§FI102 ILL INS

Type: SYIFORLIB,V28E1402)aDTLUNI,0TSCOM,V2S,NHD/G<CR>
Response: ENTRY POINTI
Type: $ERRTB<CR>

$ERRS<CR>

<CR>

Response: $SEND2 ILL INS
$END2 ILL INS
§F102 ILL INS
§cLo2 ILL INS
gFlo2 ILL INS
§Flo2 ILL INS

L

Type: CTRL C
Response: ¢C

1]
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Dismount the master tape from Unit 1 and store it in a safe
place.

Proceed to Section 2.3.3 if building a BASIC system from
DECtape or consult the Table of Contents for the appropriate
section if building BASIC from another media. If BASIC will
not be used on the system, proceed to Chapter 3.

2.3.3 BASIC/RT-11

This section contains instructions for those who received BASIC/RT-11
on DECtape. The instructions involve placing running versions of
BASIC on the system device.

To build a BASIC system, there must be at least 80 free blocks on the
system device. If the system device is a DECtape created in Section
2.3.1 or 2.3.2, there are not enough free blocks available; a new
system device must be created before the BASIC files are copied.

If the system device is disk, go to Step 1. Otherwise, create a new
DECtape as described in Section 2.3.1, then delete files so that BASIC
will fit.

The following files must be on the system device; all others can be
deleted.

MONITR.SYS

TT.SYS (the console terminal handler)
LP.SYS (if the system has a line printer)
EDIT.SAV

LIBR.SAV

LINK.SAV

PIP.SAV

The procedure for deleting files is as follows:

Type: «R PIP<CR>
Response: #

To delete .S8YS files,

Type: SY:xXXXxXX.SYS/Y/D<CR>
Response: *

where xxxxxx is the name of the system file to be deleted. Repeat
this command string for each file to be deleted.

To delete system programs,

Type: SY:XXXXXX.XxX/D<CR>
Response: *

where xxxxxX.xXX is the name of the system program to be deleted.
When all unnecessary files have been deleted,

Type: SY1/8<CR>
Response: #
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Type: CTRL C
Response: ¢
’
If the system has a hardware bootstrap capable of bootstrapping the

new system DECtape, bootstrap the DECtape; otherwise, perform the
bootstrapping procedures in Section A.2.

1. Bootstrap an RT-11 V02C system. Ensure that the system
device is WRITE-ENABLEAd.

Type: DATE 4dd-mmm-yy<CR>
where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .

2. Mount the BASIC/RT-11 System DECtape (DEC-11-LBACA-D-UC)
on Unit 1, WRITE LOCKed.

3. Type: R PIP<CR>
Response: #

Type: #,83DT11BASIC,SAV,BASBK,SAV,DEMO,BAS/X<CR>
Response: #

Dismount the master DECtape and store it in a safe place.
Type: CTRL C
Response: *€

Proceed to Chapter 3.

2.4 BUILDING AND STARTING ON DISKETTE

2.4.1 RT-11

This section contains instructions for those who received RT-11 on
diskette. If diskette 1is to be the system device, the user is
instructed how to copy the master diskette. If another disk (RK1ll,
RF11, or RP02) is to be the system device, the user is instructed how
to make the larger disk system from the master diskette. It is
important (for the wuser's protection) to build the system as
instructed, then store the master in a safe place.

1. Mount the RT-11 master diskette (Disk 1 of 2,
DEC-11-ORTSA-E-YCl) in the left-hand drive (Unit 0). Set the
ENABLE/HALT switch to HALT to stop any previous program that
may be running. Set the ENABLE/HALT switch to ENABLE.

2., If the system has a hardware bootstrap capable of
bootstrapping the diskette, boot the diskette and proceed to
Step 3; otherwise, see Section A.3, then proceed to Step 3.

3. There is a slight pause after which the following message is
displayed on the terminal:

2-21 July 1976
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RT-118J V02C-xx

If not, repeat this section from Step 2.
Type: DATE dd-mmm-yy<CR>
where dd-mmm-yy is the current date in the form 27-NOV-75.

Users of diskette as the system device, proceed to Step 4.
Users of other disks as the system device, proceed to Step 6.

Type: R PIP<CR>
Response: #

Mount a blank diskette in Unit 1.

Type: DX14/2<CR>
Response: 0X11 /2 ARE YOU SURE?

Type: Y<CR>
Response: #

Type: DX11®,82DXQ1n,%/X/Y<CR>

(The system will be copied onto the blank diskette The
process takes about one minute.)

Response: ¢ _
Type: DX11A=DX1IMONITR,SYSAU<CR>

(The system bootstrap will be copied onto the diskette on
Unit 1.)

Response: »

Type: OX41/K <CR>
Response: #

Each block of the diskette being built will be checked for
errors. This process takes about 30 seconds.
NOTE

If the response is anything but the above, see the
RT-11 System Reference Manual, Section 4.2.12.

Remove the master RT-11 System Disk and store in a safe
place. Dismount the new disk from Unit 1, label it as RT-11
SYSTEM DISK 1.

Mount the RT-11 System Disk (Disk 2 of 2, DEC-11-ORTSA-E-YC2)
on Unit 0. Mount a blank diskette in Unit 1.

Type: DX1t/2<CR>
Response: D0OX11 /2 ARE YOU SURE?

Type: Y<CR>
Response: #
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Type: DX11#,42DXB18,9/Y/X<CR>

(The system will be copied onto the blank disk. The process
takes about one minute.)

Response: #®

Type: DX11/K <CR>
Response: #

Each block of the disk being built will be checked for
errors. This process takes about 30 seconds.
NOTE

If the response is anything but the above, see the
RT-11 System Reference Manual, Section 4.2.12.

Remove the master RT-11 System Disk from Unit 0 and store it
in a safe place. Remove the disk from Unit 1 and label it
RT-11 SYSTEM DISK 2.

Mount the newly created RT-11 SYSTEM DISK 1 on Unit 0.

Bootstrap the new disk with the hardware bootstrap or the
bootstrapping procedure in Section A.3.

RT-11 will boot off the new disk and display the following on
the terminal:

RT-118J V02C-xx

If it does not, repeat this section from Step 1.

Proceed to Section 2.4.2 if building a FORTRAN system from
diskette, Section 2.4.3 if building a BASIC system from
diskette, or consult the Table of Contents for the
appropriate section if @ building from another media. If
neither FORTRAN nor BASIC will be used on the system, go to
Chapter 3.

Mount the RT-11 System Disk, Disk 2 of 2 (DEC-11-ORTSA-E-YC2)
on Unit 1.

If the disk is being used to build a system for RK1l1l DECpack
or RP02 disk, mount a blank, formatted disk on Unit 0, WRITE
ENABLEd. (See Appendix B for RK1l formatting procedures.)

If the system is to be built on RK1ll disk,

Type: ASSIGN RKIDK<CR>
Response:

If the system is to be built on RF1l1l disk,

Type: A8SIGN RFIDK<CR>
Response: '
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If the system is to be built on RP02 disk,

Type: ASSIGN DPIDK<CR>
Response:

In any case,

Type: R PIP<CR>
Response: #

If the system device will be RP02 disk,
Type: OK1/2/N137<CR>
If the system device will be a single platter RF1l1l disk,
Type: DKy /Z<CR>
Otherwise,
Type: DK1/Z/N112<CR>
In any case,
Response: DKi/2 ARE YOU SURE?

Type: Y<CR>
Response: &

Type: DKia,neDXB |2, #/Y/X<CR>
Response: #

Type: DKya waDXLt# #/Y/XCR>
Response: #

Type: DK1DXMNSJ,SYS=DK{MONITR,SYS/Y/R<CR>
Response: @

If the disk being built is an RK1ll,

Type : DK IMONITR,SYS=DKJRKMNSJ . SYS/Y/R<CR>
Response: #

Go to Step 8.
If the disk being built is an RF1l1l,

Type: DK iMONITR,SYS3DK{RFMNSJ,SYS/Y/R<CR>
Response: #

Go to Step 8.
If the disk being built is an RPO0O2,

Type: DKIMONITR,SYS=0K1DPMNSJ,SYS/Y/RCCR>
Response: *#

Go to Step 10.

Delete all unnecessary monitor and .SYS files from the system
device as follows:
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Type: DK :xxMNSJ.SYS,xxXxMNFB.SYS/Y/D<KCR>
Response: *

where xx is the designation of the device for any unnecessary
monitors as follows:

DP RP02 disk

DS RJS03/4 disk

DT DECtape

DX RX11 diskette

RF RF11 disk

RK RK11l disk
Type: DK:xx.SYS/Y/D<CR>

Response: *

where xx is the designation of the device for any unnecessary
device handler on the system as follows:

Delete If System has no
BA.SYS more than 8K words of memory
CR.SYS card reader
CT.SYS cassette
DP.SYS RP02 disk
DS.SYS RJS03/4 disk
DT.SYS DECtape
LP.SYS line printer
MM, SYS TJUl6 magtape
MT.SYS TM11/TS03 or TM11/TU10 magtape
PP.SYS paper tape punch
PR.SYS paper tape reader
RF.SYS RF11 disk
RK.SYS" RK11l disk
Type: DK1/S<CR>

Response: #

Type: DKt /K<CR>
Response: &

Each block of the disk being built will be checked for
errors. This process takes about four minutes for RK11l or
about one minute for single platter RF11l or RJS03/4.

NOTE

If the response is anything but the above, see the
RT-11 System Reference Manual, Section 4.2.12.

Type: DK1AsDKIMONITR+SY8/UCR>
Response: #

Type: DKY/Q<CR>
Response: RT-118J V02C-xx

If it does not, repeat this entire section.
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Dismount the master diskettes from Units 0 and 1 and store
them in a safe place..

Proceed to Section 2.4.2 if building a FORTRAN system from
diskette, Section 2.3.3 if building a BASIC system from
diskette, or consult the Table of Contents for the
appropriate section if building from another media. If
neither FORTRAN nor BASIC will be used on the system, go to
Chapter 3.

2.4.2 FORTRAN 1V

This section contains instructions for those who received RT-11
FORTRAN on diskette. The instructions involve the transfer of the
necessary FORTRAN-related files to the system device and the c¢reation
of the FORTRAN library.

To build a FORTRAN system, there must be at least 370 free blocks on
the system device. If the system device is diskette, single platter
RF11 disk, or single platter RJS03/4 disk, there are not enough free
blocks available; a new system device must be created before the
FORTRAN files are copied.

If the system device is RK11l, RP02, multiple platter RF1l, or multiple
platter RJS03/4, go to Step 1.

Otherwise, if the system device is diskette, create a new diskette as
described in Section 2.4.1, then delete files so that FORTRAN will
fit. If the system device is single platter RF1l or single platter
RJS03/4, files must be deleted from the disk so that FORTRAN will fit.

The following files must be on the system device; all others can be
deleted.

MONITR.SYS

TT.SYS (the console terminal handler)

LP.SYS (if the system has a line printer)
DX.SYS (if the system device is not diskette)
EDIT,SAV

LIBR,SAV

LINK,SAV

PIP.SAV

The procedure for deleting files is as follows:

Type: WR PIP<CR>
Response: #

To delete .SYS files,

Type: SY:xxXXXX.SYS/Y/D<KCR>
Response: *

where xxxxxx is the name of the system file to be deleted. Repeat
this command string for each file to be deleted.

To delete system programs,

Type: SY:xxXxXXxX.xxx/D<CR>
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Response: *
where xxxxxxX.xxx is the name of the system program to be deleted.
When all unnecessary files have been deleted,

Type: SY1/8<CR>
Response: #

Type: CTRL C
Response: *C
]

If the system has a hardware bootstrap capable of bootstrapping the
new system device, bootstrap the device; otherwise, perform the
bootstrapping procedures in the appropriate section of Appendix A.

1. Bootstrap an RT-11 V02C system.

Mount the RT-11 FORTRAN master  diskette (DEC-11-LRF4A-Cl-YC)
on Unit 1. .

Type: DATE dd-mmm-yy<CR>

where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .
Type: TIME hh:mm:ss<CR>

where hh:mm:ss is the current 24-hour time in the form
hours:minutes:seconds.

Response: '

Type: R PIP<CR>
Response: #

Type: SYi#,#sDXLIPORTRA,SAV,FCRTRA ,HLP,DEMO,FOR/X<CR>
Response: 4

Type: CTRL C
Response: *C
t

Type: R LIBR<CR>
Response: &
NOTE

In the following instructions, the square brackets []
are part of the command line and must be typed.

2. If the configuration includes an EAE, proceed. Otherwise, go
to Step 3.

Type: SYIFORLIBL1421=DX13UNI,0TSCOM,V2NS,EAE/GLKCR>
Response: ENTRY POINTI

2-27 July 1976



If

Type:

Response:
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SERRTB<CR>
SERRS<CR>
<CR>

SEND2 JILL INS
SEND2  ILL INS
$F102  ILL INS
scLo2  ILL INS
sFle2  ILL INS
SF102  ILL INS

the system device is diskette, go to Step 7; otherwise;

Type:
Response:

Type:

Response:

SYIFORLIB,V2SC44D1aDX11UNI,0TSCOM,V2S,EAE/G<CR>
ENTRY POINTI

SERRTB<CR>
$ERRS<CR>
<CR>

SEND2 ILL INS
SEND2 ILL INS
SFlo2 ILL INS
$CLO2  ILL INS
sFl02 ILL INS
§Flo2 ILL INS

Go to Step 7.

3. If the configuration includes a PDP-11/45 processor without

FPU or a
proceed.
Type:
Response:
Type:
Response:
If

PDP-11/40 processor with EIS but without FIS,
Otherwise, go to Step 4.

SY|FORLIBCL14018DX14UNI,CTSCOM,V2NS,E]S/B<CR>
ENTRY POINTY

SERRTB<CR>
$ERRS<CR>

<CR>

SEND2 JLL INS
SEND2 ILL INS
sF1p2 ILl INS
scLn2 1LL INS
§Fi02 ILL INS
§Fi02 ILL INS

the system device is diskette, go to Step 7; otherwise,

Type:
Response:

Type:

SYIFORL1B,V2SE14233DX411UNI,0TSCOM,V2S,E1S/G<CR>
ENTRY POINTI

$ERRTB<CR>
S$ERRS<CR>
<CR>
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Response:

Go to Step

4, If the configuration

Type:
Response:

Type:

Response:

If the system

Type:
Response:

Type:

Response:

Go to Step

SEND2
SENB2
sFlo2
scipe2
§Flo2
$Flo2

7.

L
1L
TLL
Ik
L
1L

INSTRUCTIONS

INS
INS
INS
INS
INS
INS

includes a PDP-11/40 or PDP-11/03
processor with FIS, proceed.

Otherwise, go to Step 5.

SYIFORLIBLL4@13DXL1JUNT,0TSCOM,V2NS,FIS/G<CR>

ENTRY POINTI

SERRTB<CR>
SERRS<CR>
<CR>

SEND2 L
$END2 Lt
gr102 ILL
§cLe2 ILL
gF102 ILL
§Fl102 1Lk

INS
INS
INS
INS
INS
INS

device is diskette, go to Step 7; otherwise,

SYIPORLIB,VRSE44013DXLjUNI,0TSCOM,V2S,F1S/G<CR>

ENTRY POINTI

$ERRTB<CR>
$ERRS<CR>
<CR>

$END2 Ll
$END2 ILL
$F102 1LL
§cL02 ILL
§F102 ILL
§F102 1L
"

7.

INS
INS
INS
INS
INS
{NS

5. If the configuration includes a PDP-11/45 processor with FPU,

proceed.

Type:
Response:

Type:

Response:

SYIPOR| 1BL1421sDX41UNI,CTSCOM,V2NS,FPU/GLCR>

ENTRY POINTI

$ERRTB<CR>
$ERRS<CR>

<CR>

$END2

Ik

INS
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If

Type:
Response:

Type:

Response:
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SEND2  ILL INS
$F102  ILL INS
$CL02  ILL INS
SF102  ILL INS
$F1682  ILL INS

device is diskette, go to Step 7; otherwise,

SYIPORLIB,V2SEL140120X1 JUNT,0TSCOM,V2S,FPU/G<CR>
ENTRY POINTY

SERRTB<CR>
SERRS<CR>
<CR>

SEND2  ILL INS
$END2  ILL INS
$F102  ILL INS
§CLO2 ILL INS
$F102 ILL INS
§F102  ILL INS

*

Go to Step 7.

the configuration contains none of the above options:

Type:
Response:

Type:

Response:

the system

Type:
Response:

Type:

Response:

SY{FORLIBC14218DX11UNI,COTSCOM,V2NS ,NHD/G<CR>
ENTRY POINTI

$ERRTB<CR>
SERRS<CR>
<CR>

SEND2  ILL INS
$END2  ILL INS
$F102 ILL INS
$CLO2  ILL INS
$F102  ILL INS
$F1682  ILL INS

»
device is diskette, go to Step 7; otherwise,

SY{FORLIB,V25€1403aDX1JUNT,O0TSCOM,V28,NHD/G<CR>
ENTRY POINTY

$ERRTBLCR>
$ERRS<CR>
<CR>

SEND2 ILL INS
SEND2 ILL INS
§F102 ILL INS
$CLO02 ILL INS
$F102 ILL INS
§F102 ILL INS

L)
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7. Type: CTRL C
Response: ¢C

Proceed to Section 2.4.3 if building a BASIC system from
diskette or consult the Table of Contents for the appropriate
section if building BASIC from another media. If BASIC will
not be used on the system, go to Chapter 3.

2.4.3 BASIC/RT-11

This section contains instructions for those who received BASIC/RT-11
on diskette. The instructions involve placing running versions of
BASIC on the system device.

To build a BASIC system, there must be at least 80 free blocks on the
system device. If the system device is a diskette created 1in Section
2.4.1 or 2.4.2, there are not enough free blocks available; a new
system device must be created before the BASIC files are copied.

If the system device is not diskette, go to Step 1. Otherwise, create
a new diskette as described in Section 2.4.1, then delete files so
that BASIC will fit.

The following files must be on the system device; all others can be
deleted.

MONITR.SYS

TT.SYS (the console terminal handler)
LP.SYS (if the system has a line printer)
EDIT.SAV

LIBR.SAV

LINK.SAV

PIP.SAV

The procedure for deleting files is as follows:

Type: +R PIPCR>
Response: #

To delete .SYS files,

Type: SY:xxXxXXX.SYS/Y/D<KCR>
Response: *

where xxxxxx is the name of the system file to be deleted. Repeat
this command string for each file to be deleted.

To delete system programs,

Type: SY:xxXXXX.XXX/D<CR>
Response: *

where xxxxxx.xxx is the name of the system program to be deleted.
When all unnecessary files have been deleted,

Type: SY1/8<CR>
Response: #
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Type: CTRL C
Response: *#C
1

If the system has a hardware bootstrap capable of bootstrapping the
new system diskette, bootstrap the diskette; otherwise, perform the
bootstrapping procedures in Section A.3.

1. Bootstrap an RT-11 V0O2C system.

2. Mount the BASIC/RT-11 master diskette (DEC-11-LBACA-D~YC)
on Unit 1.

Type: DATE dd-mmm-yy<CR>
where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: '

3. Type: R PIP<CR>
Response:

Type: #,#30X11BAS1C,SAV,BASBK,SAV,DEMO,BAS/X<CR>
Response: #

Dismount the master disk and store it in a safe place.
Type: CTRL C
Response: *C

Proceed to Chapter 3.

2.5 BUILDING AND STARTING FROM MAGTAPE

2.5.1 RT-11

This section contains instructions for those who received RT-11 on
magtape. The instructions describe building an RK1l1l, RF11l, RP02, or
RJS03/4 disk system from the master magtape. It is important (for the
user's protection) to build the system as instructed, then to store
the master in a safe place.

1. Set the ENABLE/HALT switch to HALT to stop any previous
program that may be running. Set the ENABLE/HALT switch to
ENABLE.

Mount the RT-11 System magtape (DEC-11-ORTSA-E-MC7 for
7-track tape or DEC-11-ORTSA-E-MC9 for 9-track tape) on Unit
0, ensuring that no write ring is inserted in the back of the
tape reel. If TM1ll, ensure that the magtape is positioned at
the load point; if it is not, manually rewind the tape.

2. If the =system has a hardware bootstrap capable of
bootstrapping the magtape, boot the magtape and proceed to
Step 3; otherwise, see Section A.4, then proceed with Step
3.
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The magtape will .move as the magtape build program is loaded.

A program called MSBOOT should respond by displaying the
following message on the terminal:

MSBOOT VO0l-xx
*

If not, repeat this section from Step 2.
Type: MBUILD.xxXx

where xxx indicates the type of interface and is one of the
following:

MT1 builds RK11l, RP02, or RJS03/4 from TM1l1/TS03
and TM11/TUl10 magtapes

MT2 builds RF11 disk from TM11/TS03 and TM11/TUl0 magtapes
MM1 builds RK1ll, RP02, or RJS03/4 from TJUl6 magtape

MM2 builds RF1ll disk from TJUl6é magtape

. The magtape will move as the specified MBUILD program is

loaded. MBUILD should respond by displaying the following
message:

MBUILD V02-xx
*

If it does not, repeat this Section from Step 2.

If the system being built is an RK11l DECpack or an RP02 disk
cartridge, mount a blank, formatted disk on Unit 0, WRITE
ENABLEd. Formatting procedures are explained in Appendix B.
If the system device will be RK1l1l disk,

Type: RK1/2/N142<CR>
Response: RKi1 /2 ARE YQU SURE?

Type: Y<CR>
Response: #

Go to Step 6.

If the system device will be a single platter RF1l1l disk,
Type: RF1/Z<CR>

If the system device will be multiple platter RF1l1l disk,
Type: RFP1/2/Nt132<CR>

In either case,
Response: RFi /B ARE YQU SURE?

Type: Y<CR>
Response: #

Go to Step 6.
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If the system device will be RP02 disk,

Type: DRI/B/NI3?<CR>
Response: DPt /2 ARE YOU SURE?

Type: Y<CR>
Response: #

Go to Step 6.

If the system device will be a single platter RJS03/4 disk,
Type: D83/2<CR>

If the system device will be a multiple platter RJS03/4 disk,
Type: DS¢/2/N112<CR>

In either case,
Response: DSi1 /2 ARE YOU SURE?

Type: Y<CR>
Response: &

If the master magtape is on TM11,

Type: XX*,*¥=MTQ:*,*/Y/X/Q/M:1000<CR>
If the master magtape is on TJU1l6,

Type: xx* ,*=MMO:*.*/X/Y/Q/M:1000<CR>

where xx is the designation of the device to be the system
device as follows:

DP RP02 disk
DS RJS03/4 disk
RF RF11 disk
RK RK11l disk

MBUILD will respond by printing the names of each system
component. Type Y<CR> after the component name if you desire
to transfer it to the system device. Type <CR> after the
component name if vyou do not desire to transfer it to the
system device.

Minimally, the system device must contain MBOOT .BOT,
MSBOOT.BOT, MTINIT.SAV, the appropriate MBUILD file (selected
in Step 3), the appropriate monitors (as described in Table
1-1), TT.SYS and the other necessary device handlers, and the
desired system programs. The following example shows the
building of a typical RK1ll disk as the system device from
TJUl6 magtape master:

MSBCOT,BOP?Y<CR>
MBUILD  MTL2<CR>
MBUILD MT27<CR>
MBUILO ,MML?Y<CR>
MBUILD MM2?<CR>
RKMNSJ,SYS?Y<CR>
RKMNFB,SYS?7Y<CR>
RFMNSJ,SYS7<CR>
RFMNFB,SYS?<CR>

2-34
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DYMNSJ,SY8?2<CR>
D?MNFB SY87<CR>
DPMNSJ,8Y817<CR>
DPMNFB,8YS?2<CR>
DXMNSJ,SYS?<CR>
DXMNEB,SYS?<CR>
DSMNSJ.SYS?<CR>
DSMNFB,SYS?7<CR>
b} .SYS7<CR>
pP 1SY82<CR>
0T 2SYS?<CR>
RK .SYS?<CR>
RP +8Y87<CR>
T 1SYS?Y<CR>
LP +8YS?Y<CR>
CR .SYS?<CR>
MT +SY82<Cr>
MM 2 SYS?Y<CR>
PR "SY8?<CR>
PP 2 SY82<CR>
cr ,SYS?<CR>
DS +SYS2<CR>
BA 2SYS?Y<CR>
SVSHAQ SML?Y<CR>
SYSMAC, 8K ?<CR>
BATCH .SAV7Y<CR>
EBIT SAVIY<(CR>
MACRQ 'SAV?Y<CR>
ASEMBL , SAV?Y(CR>
EXPAND,SAV?Y<CR>
CREF @SAV?Y<CR>
LINK  SAVIY<CR>
LIBR 4SAV?Y<CR>
PIP 1 SAVRY<CR>
FILEX ,SAV?Y<CR>
SRCCOM(SAV?Y<CR>
DUMP  SAV?Y<CR>
PATCH 4SAV?Y<CR>
PATCHO,SAV?Y<CR>
MTIN!TISAV?Y<CR>
ooy WOBJ?Y<CRY
VTHDLR,0BJ?Y<CR>
SYSF4 .OBJ?Y<CR>
VIMAC (MABRY<CR>
DEMOFG MAC?2Y<CR>
DEMOBG,MAC?Y<CR>
KB “MACTY<CR>
MBOOT ,BOT?Y<CR>

NOTE
A maximum of 54 files can be tranferred with this
procedure. If more than 54 files are specified to be
transferred, a ?2COR OVR? message will appear and you
must restart the selection procedure.
7. If the system device will be RK1l1l disk,

Response: TREBOOT?
M
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Type: RK{MON]TR,SYSSRK{RKMNSJ,/S¥YS/Y/R<CR>
Response: TREBOOT?
*

Type: RKtASRKIMONTTR,8YS/U<CR>
Response: &
Type: RK ¥/0<CR>
Go to Step 8.
If the system device will be RF1l1 disk,

Response: #

Type: RFyMONI TR, SYSaRF {RFMNSJ,SYS/Y/R<CR>
Response: #
Type: RFIASRFIMONITR,SYS/U<CR>

Response: L]
Type: RF 1/0<CR>
Go to Step 8.
If the system device will be RJS03/4 disk,
Response: *

Type: DSIMONITR,SYS=DS | DSMNSJ,SYS/Y/R<CR>
Response: #

Type: DStA=DS:MONITR.SYS/U<CR>
Response: *

Type: D81/0<CR>
Go to Step 8.

If the system device will be RP02 disk,
Response: #

Type : DPIMONITR,SYSaDP 1 DPMNSJ, SYS/Y/R<CR>
Response: ®

Type: DP1ASDPIMONITR,SYS/UCR>
Response: #

Type: DP1/0<CR>

RT-11 shculd bootstrap off the new disk and respond with its
identifying message:

RT-118J V02C-xx

If it does not, repeat this entire section.

If it does, remove the master magtape from Unit 0 and store
it in a safe place.
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Type: DATE dd-mmm-yy
where dd-mmm-yy is the current date in the form 27-NOV-75.
If RP02 is the new system device, go to Step 10.
If RK1ll is the new system device,
Type: ASSIGN RKIDK<CR>
Go to Step 9.
If RF1l is the new system device,
Type: A8SIGN RFPIDK<CR>
Go to Step 9.

If RSJ03/4 is the new system device,

Type: ASSIGN DSIOK<CR>
9. Response:
Type: R PIP<CR>

Response: #

Type: DK1/K<CR>
Response: &

Each block of the new system device will be read for errors.
This process takes about four minutes on RK1ll or one minute
on a single platter RF11l or RJS03/4.

NOTE

If the response is anything but the above, see the
RT-11 System Reference Manual, Section 4.2.12.

Type: CTRL C
Response: €

10. Proceed to Section 2.5.2 if building a FORTRAN system from
magtape, Section 2.5.3 if building a BASIC system from
magtape, or consult the Table of Contents for the appropriate
section 1if building from another media. If neither FORTRAN
nor BASIC will be used on the system, go to Chapter 3.

2.5.2 FORTRAN IV

This section contains instructions for those who received RT-11
FORTRAN on magtape. The instructions involve the transfer of the
necessary FORTRAN-related files to the system device and the creation
of the FORTRAN library.
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The system device onto which FORTRAN is being built must have at least
370 free blocks. The monitor, the appropriate magtape handler (MM.SYS
or MT.SYs), TT.SYS, LP.SYS (if the <configuration includes a 1line
printer), PIP.SAV, LINK.SAV, and LIBR.SAV are the only system
components necessary on the system device.

1. Bootstrap an RT-11 V02C system (if you have completed Section
2.5.1, the system is already booted and running).

Mount the RT-11 FORTRAN master magtape (DEC-11-LRF4A-C1-MC7
for 7-track tape or DEC-11-LRF4A-C1-MC9 for 9-track tape) on
Unit 0.
Type: DATE dd-mmm-yy<CR>
where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .

Type: TIME hh:mm:ss<CR>

where hh:mm:ss is the current 24-hour time in the form
hours:minutes:seconds.

Response: ,

Type: R PIP<CR>
Response: #

If the master magtape is on TM11,

Type: SY # #aMTO =, 8/ X/M1102B<CR>
If the master magtape is on TJU16,

Type: SYi#,#naMMA e ,a/X/M110CB<CR>
In either case,

Response: #

Type: CTRL C

Response: ¢C
1

Type: R LIBR<CR>
Response: #

NOTE
In the following instructions, the square brackets []

are part of the command line and must be typed.

2. If the configuration includes an EAE, proceed. Otherwise, go

to Step 3.
Type: SY{FORLIBL14233SYIUNT,0TSCOM,V2NSEAE/G<CR>
Response: ENTRY POINTI
Type: $ERRTBKCR>
$ERRS<CR>
<CR>
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Response: $ENB2  ILL INS
SEND2  ILL INS
$F1A2  ILL NS
$CLO2  ILL INS
§Fl0n2 ILL INS
sP102 ILL INS

-

Type: SYJIFORL 1B, V25E14238B8YIUN],O0TSCOM,V2S,EAE/GLCR>
Response: ENTRY POINTI
Type: SERRTB<CR>

$ERRS<CR>

<CR>

Response: SEND2 1LL INS
SEND2  ILL INS
sF102  fLL INS
$CLO2  ILL INS
§F102 ILL INS
§P162  ILL INS

.
Go to Step 7.
If the configuration includes a PDP-11/45 processor without

FPU or a PDP-11/40 processor with EIS but without FIS,
proceed. Otherwise, go to Step 4.

Type: SY{PORLIBCL440]2aSYIUNI,0TSCOM,V2NS,EIS/G<CR>
Response: ENTRY POINT)
Type: $ERRTB<CR>

$ERRS<CR>

<CR>

Response: S$ENDP2 ILL INS
SEND2 ILL INS
§F102 ILL INS
$CL02 ILL INS
$Fle2  ILL INS
gF102 1Ll INS

L

Type: SY|FORL!B,V2SE1421aSYIUN],0TSCOM,V2S,E]8/G<CR>
Response: ENTRY POINTI
Type: SERRTB<CR>

$ERRS<CR>

<CR>

Response: $ENB2 ILL INS
$END2 ILL INS
§F102 ILL INS
$CLO2  ILL INS
grie2 1LL INS
$F102 ILL INS

Go to Step 7.
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4. If the configuration includes a
processor with FIS, proceed.

PDP-11/40 or PDP-11/03

Otherwise, go to Step 5.

Type: SYIFORLIBLL42138YIUNT,0TSCOMyV2NSFIS/G<CR>

Response: ENTRY POINTI

Type: SERRTB<CR>
$ERRS<CR>
<CR>

Response: S$ENB2 ILL INS
SEND2 ILL INS
$F102 ILL INS
scLo2 ILL INS
sFin2 ILL INS
§F102  ILL INS
°

Type: SYIPORL1B,VaSC14@3aSYIUN],0TSCOM,V2S,FS/GCR>

Response: ENTRY POINTI

Type: SERRTB<CR>
$ERRS<CR>
<CR>

Response: SEND2 ILL INS
SEND2 ILL INS
§F102 ILL INS
$CLo2 ILL INS
$Flo2 ILL INS
§Fl02 ILL INS

[ ]

Go to Step 7.

5. If the configuration includes a PDP-11/45 processor with FPU,

proceed.
Type: SYIFORLIBC1423aSYIUN]I,0TSCOM, V2NS,FRY/G<CR>
Resporise: ENTRY POINTY
Type: SERRTB<CR>
S$ERRS<CR>
<CR>
Response: $END2 ILL INS
$END2 ILL INS
§F102  ILL INS
g§CLO2 ILL INS
§F102 ILL INS
§F102 ILL INS
.
Type: SYIFORL!B,V2SE1401aSY1UNT,0TSCOM,V2S,FPU/G<CR>
Response: ENYRY POINT]
Type: $ERRTB<CR>
$ERRS<CR>
<CR>
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Response: $ENQ2 JLL INS
SEND2  ILL INS
SF102  1LL INS
$CLB2  ILL INS
$F102  ILL INS
SFt02  ILL INS
"

Go to Step 7.

6. If the configuration contains none of the above options:

Type: SYIFORLIBLL4DI=SYUN],0TSCOM, V2NS,NHD/G<CR>
Response: ENTRY POINTI
Type: $ERRTB<CR>

$ERRS<CR>

<CR>

Response: $END2  ILL INS
SEND2 ILL INS
SF1p2  ILL INS
$CL02 ILL INS
$FIP2  ILL INS
sFi02 ILL INS

Type: SYIPORL1B,V25L14R388YIUNT,O0TSCOM, V28 ,NHD/GLCR>
Response: ENTRY POINT)
Type: $ERRYB<CR>

$ERRS<CR>

<CR>

Response: SEND2  ILL INS
$END2 ILL INS
$F102 JLL INS
$CLO2 ILL INS
§Fl02 ILL INS
$F102  ILL INS

[

7. Type: CTRL C
Response: ¢C

Proceed to Section 2.5.3 if building a BASIC system from
magtape or consult the Table of Contents for the appropriate
section if building BASIC from another media. If BASIC will
not be used on the system, go to Chapter 3.

2.5.3 BASIC/RT-11

This section contains instructions for those who received BASIC/RT-11
on magtape. The instructions involve placing running versions of
BASIC on the system device.
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The system device onto which BASIC is being built must have at least
80 free blocks. The monitor, the appropriate magtape handler (MM.SYS
or MT.SYS), and PIP.SAV are the only system components necessary on
this system device.

1. Bootstrap an RT-11 V02C system (if you have completed Section
2.5.1 or 2.5.2, the system is already booted and running).

2. Mount the BASIC/RT-1]1 master magtape (DEC-11-LBACA-D-MC7
for 7-track tape or DEC-11-LBACA~-D~-MC9 for 9-track tape on
Unit O.

Type: DATE dd-mmm-yy<CR>
where dd-mmm-yy is the current date in the form 27-NOV-75.

Response:

3. Type: R PIP<CR>
Response: #

If the master magtape is on MT11,

Type: ®,93MT@IBASIC,SAV,BASBK, SAV,DEMO,BAS/X/M{100B<CR>
If the master magtape is on TJUl6,

Type: #,03MMBIBASIC,SAV,BASBK,SAV,DEMD,BAS/X/M}1PBB<CR>
In either case,

Response: #
Dismount the master magtape and store it in a safe place.

Type: CTRL C

Response: *C
]

Proceed to Chapter 3.

2.6 BUILDING AND STARTING FROM CASSETTE

2.6.1 RT-11

This section contains instructions for those who received RT-11 on
cassettes. The instructions describe the building of an RK1l1l disk
system from cassette. RK1l1l users will need a blank, formatted disk
for this procedure. See Appendix B for formatting procedures.

Prior to inserting any master cassette during this procedure, WRITE
PROTECT the data by placing the orange tabs so that the holes are
uncovered. Cassette Unit 0 is on the left and cassette Unit 1 is on
the right.

1. Set the ENABLE/HALT switch to HALT to stop any previous

program that may be running. Set the ENABLE/HALT switch to
ENABLE.
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Mount a blank, formatted disk cartridge in Unit 0, WRITE
ENABLEd. (See Appendix B for formatting procedures.)

Insert the RT-11 System Cassette, Tape 1 of 5
(DEC-11~-ORTSA-E-TCl), into Unit O.

If the system has a hardware bootstrap capable of
bootstrapping the cassette, boot the cassette and proceed to
Step 3; otherwise, see Section A.5, then proceed with Step
3.

The cassette will move as the cassette build program is
loaded.

CBUILD should respond by displaying the following message on
the terminal:

CBUILD voi=02
.

If it does not, repeat this section from Step 1.
Press the rewind button on the cassette drive.

Type: RKI/B/NtL2<CR>
Response: ARE YOU SURE?

Type: Y<CR>
Response: #

Type: RKs#,#aCT21s,#/Y/X<CR>
Response: TREBOOT?
*

Insert the RT-11 System Cassette, Tape 2 of 5
(DEC-11-ORTSA-E-TC2), into cassette Unit 1. WRITE PROTECT it
before insertion (as described above).

Press the rewind button on the cassette drive.

Type: RKya',osCTiys8,8/Y/XCR>
Response: ?REBOOT?
*

Remove the RT-11 System Cassette, Tape 2 of 5, from Unit
and mount the RT-11 System Cassette, Tape 3 of
(DEC-11-ORTSA-E-TC3), in Unit 1, WRITE PROTECTed.

v =

Type: RKia,#=CY14,8/X<CR>
Response: #

Remove the RT-11 System Cassette, Tape 3 of 5, from Unit 1
and mount the RT-11 System Cassette, Tape 4 of 5
(DEC-11-ORTSA-E-TC4), in Unit 1, WRITE PROTECTed.

Type: RKi#,a2CT1#,#/X<CR>
Response: ¢
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7. Remove the System Cassette, Tape 4 of 5, from Unit 1 and
mount the RT-11 System Cassette, Tape 5 of 5
(DEC~11-ORTSA~E-TC5), in Unit 1, WRITE PROTECTed.

Type: RK1# asCtLyu,8/X/Y<CR>
Response: TREBOOT?
[ ]

Type: RKIASCTOIMONITR,SYS/UCR>
Response: #

8. Remove the master tapes from Units 0 and 1.

Type: RK1/0<CR>
Response: RT-11SJ V02C-xx

The system is now running from the disk. If the above
message is not displayed, repeat this section.

Proceed to Section 2.6.2 if building a FORTRAN system from
cassette, Section 2.6.3 if building a BASIC system from
cassette, or consult the Table of Contents for the
appropriate section 1if building from another media. If
neither FORTRAN nor BASIC will be used on the system, go to
Chapter 3.

2.6.2 FORTRAN IV

This section contains instructions for those who received RT-1l1
FORTRAN on cassette. The instructions involve the transfer of the
necessary FORTRAN-related files to the system device and the «creation
of the FORTRAN library.

1. Bootstrap an RT-11 V02C system (if you have completed Section
2.6.1, the system is already booted and running).

Type: DATE 4dd-mmm-yy<CR>
where dd-mmm-yy is the current date in the form 27-NOV-75.
Response:

Type: R PIP<CR>
Response: ®

Mount the RT-11 FORTRAN IV System Cassette, Tape 1 of 4
(DEC~11-LRF4A-Cl-TCl), in cassette Unit 0. Before loading the
cassette, make certain that it is WRITE PROTECTed.

Type: #,azCTO1,8/X/M110@O<CR>
Response: #

2. Remove the system cassette, Tape 1 of 4, from Unit 0 and
mount the RT-11 FORTRAN IV System Cassette, Tape 2 of 4
(DEC-11-LRF4A-C1-TC2), in Unit 0, WRITE PROTECTed.

Type: #,830T010, 8/X/M1180@0<CR>
Response: #

3. Remove the system cassette, Tape 2 of 4, from Unit 0 and

mount the RT-11 FORTRAN IV System Cassette, Tape 3 of 4
(DEC-11-LRF4A-C1-TC3), in Unit 0, WRITE PROTECTed.
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Type: ®,88CT010,0/%/M110B0<CR>
Response: #

Remove the system cassette, Tape 3 of 4, from Unit 0 and
mount the RT-11 FORTRAN IV System Cassette, Tape 4 of 4
(DEC-11-LRF4A-C1-TC4), in Unit 0, WRITE PROTECTed.

Type: #,waCTRI0 8/X/MI1LPOR<CR>
Response: #

Type: CTRL C
Response: ¢€
[ ]

Store all four master cassettes in a safe place.

Type: R LIBR<CR>
Response: &

If the FORTRAN system will be running on a configuration that
includes an EAE, proceed. Otherwise, go to Step 7.

Type: FORLIB=UN!,0TSCOM,V2NS,EAE/GCR>
Response: ENTRY POINTI
Type: SERRTBICR>

SERASCCR>

<CR>

Response: $END2 ILL INS
SEND2 ILL INS
SF102 ILL INS
$cL02  ILL INS
§F102  ILL INS
$F102 JLL INS

Type: FORL1B,V238aUN],0TSCOM,V28,EAE/G<CR>
Response: ENTRY POINTI
Type: SERRTB<CR>

SERRS<CR>

<CR>

Response: SEND2  ILL INS
SEND2  ILL INS
$Fi02 %LL INS
$CL02 fLL INS
$F102 Ll INS
$F102 ILL INS
.

Go to Step 11.

If the confiqguration includes a PDP-11/45 processor without
FPU or a PDP-11/40 processor with EIS but without FIS,
proceed. Otherwise, go to Step 8.

Type: FORL 1B=UN!,0TSCOM,V2NS,E18/G<CR>
Response: ENTRY POINTI
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Response:

Type:

Response:

Type:

Response:

Go to Step 11.
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SERRTB<CR>
SERRS<CR>
<CR>

SEND2  ILL INS
SEND2  ILL INS
SF102  JLL INS
$€L.02  ILL INS
$SFi02  ILL INS
$F102  ILL INS

FORL1B,V2S=UNI,0TSCOM,V2S,E!S/G<CR>
ENTRY POINTI

SERRTB<CR>
SERRS<CR>
<CR>

SEND2  ILL INS
SEND2  ILL INS
$P102  ILL NS
scLo2  ILL INS
SF102  ILL INS
$F102  fLL INS

*

8. If the configuration includes a PDP-11/40 or PDP-11/03
processor with FIS, proceed. Otherwise, go to Step 9.

Type:

Response:

Type:

Response:

Type:

Response:

Type:

Response:

FORL1B=UNT,0TSCOM,V2NS,FIS/G<CR>
ENTRY POINTI

SERRTB<CR>
SERRS<CR>
<CR>

SEND2  ILL INS
SEND2  ILL INS
$F102  ILL INS
$CLO2  ILL INS
$F102  ILL INS
$F102  ILL INS

FORLIB,V253UN!,0TSCOM,V25,FIS/G<CR>
ENTRY POINT)

SERRTB<CR>
$ERRS<CR>
<CR>

SEND2  ILL INS
SEND2  ILL INS
$F102  [LL INS
$CLO2  ILL INS
$F102  ILL INS
$F102  ILL INS

[
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Go to Step 11.

9. If the configuration includes a PDP-11/45 processor with FPU,
proceed. Otherwise, go to step 10.

Type: FORL {BEUNY,0?SCOM)V2NS +FPU/GLCR>
Response: ENTRY POINTI
Type: $ERR¥B<CR>

SERRSKCR>

<CR>

Response: S$END2  ILL INS
SEND2  ILL INS
$F102 QQL INS
$e,.02 [LL INS
$F102 ILL INS
SF102  JLL INS

Type: FORL1B,V2SsUNT,0T8COM,V2S,FPU/G<CR>
Response: ENTRY POINTI
Type: $ERRTB<CR>

$ERRS<CR>

<CR>

Response: SEND2 JLL INS
SEND2 ILL INS
$F102 JILL INS
§cL02 ILL INS
$F102 ILL INS
$F102 ILL INS

L]

Go to Step 11.

10. If the configuration contains none of the above options:

Type: FORLIB=UNI,0TSCOM,V2NS ,NHD/G<CR>
Response: ENTRY POINTI
Type: $ERRTB<CR>

$ERRS<CR>

<CR>

Response: $END2 ILL INS
SEND2  ILL INS
$P102 %LL INS
$CL02  ILL INS
$F102 ILL INS
§F102 ILL INS

*

Type: FORLIB,V2SsUN!,0TSCOM,V28,NHD/G<CR>
Response: ENTRY POINTH
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Type: SERRTB<CR>
SERRS<CR>
<CR>

Response: $SEND2 ILL NS
SEND2  ILL INS
P02 LL INS
seLo2 LL INS
$§F102  lLL INS
$P102 ILL INS

Type: CTRL C
Response: €
]

Proceed to Section 2.6.3 if building a BASIC system from
cassette or consult the Table of Contents for the appropriate
section if building BASIC from another media. If BASIC will
not be used on the system, go to Chapter 3.

2.6.3 BASIC/RT-11

This section contains instructions for those who received BASIC/RT-11
on cassettes. The instructions involve placing running versions of
BASIC on the system device.

1.

Bootstrap an RT-11 V02C system (if you have completed Section
2.6.1 or 2.6.2, the system is already booted and running).

Type: DATE dd-mmm-yy<CR>
where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .

WRITE PROTECT the BASIC/RT-11 master cassettes by placing the
orange tabs so that the holes are uncovered.

Place the BASIC/RT-11 Cassette 1 of 2 (DEC-11-LBACA~D-TCl)
into Unit 0.

Press the rewind button on the cassette drive.

Type: R PIP<CR>
Response: #

Type: S, ,03CTOI8, #/X/MILBOBACR>
Response: #

Dismount the master cassette on Unit 0 and store it in a safe
place.

Type: CTRL C
Response: *C
L]

Go to Chapter 3.
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2.7 BUILDING AND STARTING ON PAPER TAPE

2.7.1 RT-11

This section contains instructions for those who received RT-11 on
paper tape. The instructions first describe loading the Absolute
Loader into memory at the 8K boundary, then detail the building of an
RK1ll or RF1ll system from paper tape. RK1l1l users will need a blank,
formatted disk for this procedure.

1. Check to see if the Bootstrap Loader is in memory, starting
at 37744. If not, deposit it starting at 37744.
(Instructions for checking and depositing the Bootstrap
Loader are in Section A.6.)

Load the Absolute Loader (DEC-11-UABLA-A-PO) into the paper
tape reader. Press the FEED button until the special leader
is over the read head.

Set 37744 in the Switch Register. (Set switches 13 through §
and 2 to the up (1) position. Set all other switches to the
down (0) position.)

Press the LOAD ADDR switch.
Press the START switch.

The paper tape should pass through the reader and then the
computer should halt.

If the system being built is an RK1l system, mount a
formatted disk cartridge in Unit 0, WRITE ENABLEd. Place the
paper tape labeled RK PT BUILD Tape 1 of 3
(DEC-11-ORPBA-D-PBl) in the reader.

If the system being built is an RF1ll system, place the tape
labeled RF PT BUILD Tape 3 of 3 (DEC-11-ORPBA~-D-PB3) in the
reader.

Set the starting address of the Absolute Loader, 37500, 1in
the Switch Register. (Set switches 13 through 8 and 6 to the
up (1) position. Set all other switches to the down (0)
position.)

Press the LOAD ADDR switch.

Press the START switch.

The paper tape should pass through the reader and the
following message should be displayed on the terminal:

PT BUILD Vxx-xXx

There is a slight pause, after which PT BUILD displays the
following on the terminal.)

PLACE SECOND TAPE IN READER,
STRIKE ANY CHARACTER Y0 CONTINUE,

Place the paper tape labeled PT BUILD Tape 2 of 3

(DEC~11-ORPBA-D-PB2) in the reader. Press the FEED button
until blank leader (unpunched tape preceding the punched
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data) is over the read head. (PT BUILD Tape 2 of 3 serves as
the second tape for both RK and RF systems.)

Strike any character on the keyboard to start the read
operation.

The paper tape passes through the reader and the following
message is displayed on the terminal. (There is a slight
pause between reading the tape and displaying the message.)

Rt=-11 BUILD COMPLETE,
RT=11 VO1=i5 (A rudimentary V01-15 monitor

' is used to build v02C)
Type: DATE dd-mmm-yy<CR>

(where dd-mmm-yy is the current date in the form 27-NOV-76.)
Response: .

If the console terminal is an ASR or KSR Teletype, a VT50
Alphanumeric Display, a parallel LA30, or an LA36 DECwriter
II, go to Step 2.

If the console terminal is a VT05 Alphanumeric Display
operating at 300 baud, go to Step 2.

If the console terminal is a serial LA30 DECwriter operating
at 300 baud,

Type: D 5635015<CR>
Response:

Go to Step 2.

If the console terminal is a serial LA30 DECwriter operating
at 150 baud,

Type: D 56=2@15<CR>
Response:

Go to Step 2.

If the console terminal is a VT05 Alphanumeric Display
operating at 2400 baud,

Type: D 5682012<CR>
Respcnse: '

Go to Step 2.

If the console terminal is a VT05 Alphanumeric Display
operating at 1200 baud,

Type: D 5631012<CR>
Response: [

Go to Step 2.

If the console terminal is a VT05 Alphanumeric Display
operating at 600 baud,

Type: D 568412<CR>
Response:
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Type: R LINK<CR>
Response: #

Place the paper tape labeled OLDPIP.OBJ (DEC-11-OROPA-D-PR)
in the reader. Press the FEED button until blank leader is
over the read head.

Type: OLDP1P=2PRI<CR>
Response: ¢

(The V01l system being used to build V02C will respond with an
up-arrow or circumflex whenever it is ready to read a tape.)

Strike any character on the keyboard to initiate the read
operation.

The paper tape should pass through the reader.
Response: !

Reload OLDPIP.OBJ in the reader so it can be read a second
time.

Strike any character on the keyboard to initiate the read
operation.

The paper tape should pass through the reader.
Response: #

Type: CTRL C
Response: *C
[}

Type: R OLDPIP<CR>
Response: ¢

Place the paper tape labeled PATCH.OBJ (DEC-11-ORPAA-E-PR) in
the reader. Press the FEED button until blank leader is over
the read head.

For this and all the following paper tape instructions in
Step 4, the convention xxxxxx.xxx is used to represent the
name on the tape label underneath the RT-11 version number.
In this first example, the command below will look like
PATCH.OBJ=PR:/B<KCR>.

Type: XXXXXX.XXX=PR:/B<CR>
Response: !

Strike any character on the keyboard to initiate the read
operation.

The paper tape should pass through the reader.

Response: ¥

NOTE

During the following operations, a ?CHK SUM? message
displayed during a paper tape input operation means
an input error has occurred. Retry the tape if such
a message is received.
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Repeat Step 3 for the each of the following paper tapes.
Note that only those system components that are needed should
be transferred to the system device; see Section 4.5 for
further information.

EDIT.OBJ (DEC-11-ORTEA-E-PR1)
ODT.OBJ (DEC-11~ORODA-E-PR)
TT.OBJ (DEC-11-ORTTA-E-PR)
LP.OBJ (DEC-11~ORTLA-E-PR)
PP.OBJ (DEC-11-ORTPA-E-PR)
PREXEC.OBJ  (DEC-11-OREXA-E-PR1)
PREPAS.OBJ  (DEC-11-OREXA-E-PR2)
SMEXEC.OBJ  (DEC-11-ORTAA-E-PR1)
SMMAC .OBJ (DEC-11-ORTAA-E-PR2)
SMPST.OBJ (DEC-11-ORTAA-E-PR3)
RTEXEC.OBJ  (DEC-11-ORMAA-E-PR1)
RTMAC .OBJ (DEC-11-ORMAA-E-PR2)
RTPST.OBJ (DEC-11-ORMAA-E-PR3)
VTCED1.0BJ  (DEC-11-ORTEA-E-PR2)
VICED4.0BJ  (DEC-11-ORTEA-E-PR3)
VTBEDT.OBJ  (DEC-11-ORTEA-E-PR4)
LINKO.OBJ (DEC-11-ORLLA~E-PR1)
LNKOV1.0BJ  (DEC-11-ORLLA-E-PR2)
LNKOV2.0BJ  (DEC-11-ORLLA-E-PR3)
LNKOV3.0BJ  (DEC-11-ORLLA-E-PR4)
LNKOV4.0BJ  (DEC-11-ORLLA-E-PR5)
LNKOV5.0BJ. (DEC-11-ORLLA-E-PR6)
LNKV2B.OBJ  (DEC-11-ORLLA-E-PR7)
LIBRO.OBJ (DEC-11-ORLBA-E-PR1)
LIBR1.OBJ (DEC-11-ORLBA-E-PR2)
LIBR2.0OBJ (DEC~11-ORLBA-E-PR3)
LIBR3.0BJ (DEC-11-ORLBA~E-PR4)
LIBR4.0BJ (DEC-11-ORLBA-E-PR5)
DUMP.OBJ (DEC-11-ORDMA-E-PR)
SRCCOM.OBJ  (DEC-11-OSRCA-E-PR)
FILEX.OBJ (DEC-11-ORFLA-E-PR)
PIP.OBJ (DEC-11-ORPPA-E~-PR)
PIP1.0BJ (DEC-11-ORPPA-E-PR2)
CREF.OBJ (DEC-11~-ORCFA-E-PR)
VTHDLR.OBJ  (DEC-11-OVTHA-E-PR)
RKBTSJ.OBJ  (DEC-11-ORBTA-E-PR4)
RKBTFB.OBJ  (DEC-11-ORBTA-E-PR2)
RFBTSJ.OBJ  (DEC-11-ORBTA-E-PR3)
RFBTFB.OBJ  (DEC-11-ORBTA-E-PR1)
RT113J.0BJ  (DEC-11-ORMNA-E-PR2)
RT11FB.OBJ  (DEC-11-ORMNA-E-PR1)
RK.OBJ (DEC-11~ORKHA-E-PR)
RF.OBJ (DEC-11-ORFHA-E-PR)
PR.OBJ (DEC-11-ORPHA-E-PR)
MT.O0BJ (DEC-11-OMTHA-E-PR)
CT.OBJ (DEC-11~OCAHA-E-PR)
CR.OBJ (DEC-11-OCRHA-E-PR)
DS.OBJ (DEC-11-ORJSA-E-PR)
MM.OBJ (DEC-11-OTUMA-E-PR)
BA.OBJ (DEC-11-ORBHA-E-PR)
BATCH.OBJ (DEC-11-ORBCA-E-PR)
SYSF4.0BJ (DEC-11~ORLIA-E-PR)

VTMAC.MAC (DEC-11-OVTMA-E~PA)
SYSMAC.SML (DEC-11-ORSYA-E~PAl)
SYSMAC. 8K (DEC-11-ORSYA-E~PA2)
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DEMOFG.MAC (DEC~11-ORDFA-E-PA)
DEMOBG.MAC (DEC-11-ORDSA-E-PA)

Type: CTRL C
Response: ft€
| |

Type: R LINK<CR>
Response: ¥

Type: LINKSLINK@/B15@@/C<CR>
Response: #

Type: LNKOVL/014/C<CR>
Response: @

Type: LNKQV2/014/C<CR>
Response: #

Type: LNKV2B/014/C<CR>
Response: #

Type: LNKOV3/0§4/C<CR>

Response: &

Type: LNKOV4/014/C<CR>
Response: #

Type: LNKOVB/014<CR>

(At this point, many ADDITIVE REF messages will appear on the
terminal. These are expected and should be ignored.)

Response: #

Type: CTRL C
Response: ¢C

[ ]
Type: R LINK<CR>
Response: #
Type: LIBReLIBRZ/C<CR>
Response: #
Type: LIBR1/014/C<CR>
Response: &
Type: LIBR2/011/C<CR>
Response: #
Type: LIBR3/011/C<CR>
Response: #
Type: LI1BR4/011<CR>

Response: #

Type: PATCH=PATCH<CR>
Response: *

Type: TT,SYS=sTY<CR>
Response: #



If

If

If

If

If

If

If

If

In
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Type: PR,SYSEPR<CR>
Response: #

Type: PP, SYSSPP<CR>

Response: &
the configuration includes

Type: LP.SYSsLP<CR>
Response: #

the configuration includes

Type: CR,SYS2CR<CR>
Response: #

the configuration includes

Type: MT.SYSEMT<CR>
Response: &

the configuration includes

Type: MM SYS2MMICR>
Response: #*

the configuration includes
Type: RF,SYS=RF<CR>
Response: UNDEF GLBLS
*
the configuration includes

Type: DS,SYS=DS<CR>
Response: UNDEF GLBLS
.

a line printer,

a card reader,

TM11/TS03 or TM11/TUl0 magtape,

TM02/TJUl16 magtape,

RJS03 or RJS04 disk,

the confiquration includes RK1l1l disk,
Type: RK' SYS3RK<CR>
Respcnse: UNDEF GLBLS
*
the configuration includes cassette,
Type: CY,SYSaCT<CR>
Response: #
any case,
Type: P1P=PIP/C<CR>
Response: #
Type: PIP1/011<CR>
Response: ¥
Type: EXPAND=PREXEC,PREPAS<CR>
Response: #
Type: ASEMBL=SMEXEC,)SMMAC,SMPST<CR>
Response: #
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If

If

In

If

If

In

SYSTEM BUILD INSTRUCTIONS

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

DUMPsDUMP<CR>
[ ]

FILEX®FILEX<CR>
*

SRCCOMESRCCOMCCR>
.

EBiTaVTCEDL,VTCED4,VIBEDT,ED]IT<CR>
»

MACROSRTEXEC,RTMAC,RTPSTICR>
»

CREF=CREF<CR>

BATCHSBATCH<CR>
#

BA,SYS#2BA<CR>
]

the system being built is on an RK1l1l disk,

Type:
Response:

Type:
Response:

MENITR,SYSsRKBTSJ,RT411SJ,RK<CR>
»

RKMNFB,SYSaRKBTFB,RT11FB,RK<CR>
%

the system being built is on an RF1l1 disk,

Type:
Response:

Type:
Response:

either case,
Type:
Response:

Type:
Response

MONITR,SYSzRFBTSJ,RT11SJ,RF<CR>
[ ]

RFMNFB,SYS=RFBTFB,RT11FB,RF<CR>
*

CTRL C
14

R OLDPIP<CR>
[}

the new system is on RF1l1l disk,

Type:
Response:

RF1ASRFIMONITR,SYS/UKCR>
o

the new system is on RK1ll disk,

Type:
either case,

Response:

RK$ASRKIMONITR,SYS/UKCR>
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5. If the system has a hardware bootstrap capable of
bootstrapping the new system disk, boot the disk; otherwise,
perform the bootstrapping procedures in the appropriate
section of Appendix A.

RT-11 should bootstrap off the new disk and respond with its
identifying message:

RT-118J V02C-xx

If the response is not the system identification message,
repeat the entire section.

Type: DATE dd-mmm-yy
Response: .

where dd-mmm-yy is the current date in the form 27-NOV-75.
At this point, the files listed below may be deleted from the
disk as they are no longer needed. To delete a disk file

named XXXXXX.XXX:

Type: R PIP<CR>
Response: #®

Type: XXXXXX.XXX/D<CR>
Response: ¥

The deletable files are:

OLDPIP.SAV LIBR1.0OBJ
EDIT.OBJ LIBR2.0BJ
TT.OBJ LIBR3.0BJ
LP.OBJ LIBR4.0BJ
PP.OBJ DUMP.OBJ
PREXEC.OBJ SRCCOM.OBJ
PREPAS.OBJ FILEX.OBJ
SMEXEC.OBJ PIP.OBJ
SMMAC.OBJ PIP1.0BJ
SMPST.OBJ CREF.OBJ
RTEXEC.OBJ RKBTSJ.OBJ
RTMAC.OBJ RKBTFB.OBJ
RTPST.OBJ RFBTSJ.OBJ
VTCED1.0OBJ RFBTFB.OBJ
VTCED4.0BJ RT11S3.0BJ
VTBEDT.OBJ RT11FB.OBJ
LINKO.OBJ RK.OBJ
LNKOV1.0BJ RF.OBJ
LNKOV2.0BJ PR.OBJ
LNKV2B.OBJ MT.OBJ
LNKOV3.0BJ CT.OBJ
LNKOV4.0BJ CR.OBJ
LNKOV5.0BJ DS.OBJ
LIBRO.OBJ MM.OBJ
BATCH.OBJ BA.OBJ

When all the unnecessary files have been deleted,

Type: CTRL C
Response: fC
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Paper tape users who do not have FORTRAN cannot build the program
PATCHO, as PATCHO requires the FORTRAN library to link. Paper tape
users who do have FORTRAN systems should proceed to Section 2.7.2 and
then link PATCHO as described in Chapter 5.

Paper tape users should take special note of the program DIREXT which
is described in Section 4.5.1. It can be used to extend the size of a
disk that has already been built.

Proceed to Section 2.7.2 if building a FORTRAN system from paper tape,
Section 2.7.3 if building a BASIC system from paper tape, or consult
the Table of Contents for the appropriate section if building from
another media. If neither FORTRAN nor BASIC will be used on the
system, go to Chapter 3.

2.7.2 FORTRAN IV

This section contains instructions for those who received RT-11
FORTRAN on paper tape. The instructions involve the transfer of the
FORTRAN-related paper tapes to the system device, then the linking of
the FORTRAN files from their components. Final instructions involve
creation of the FORTRAN library.

The system device onto which FORTRAN is being built must have at least
370 free Dblocks. The monitor, TT.SYS, LP.SYS (if the configuration
includes a line printer), PIP.SAV, LINK.SAV, and LIBR.SAV are the only
system components that must be on this system device.

1. Bootstrap an RT-11 V02C system (if you have completed Section
2.7.1, the system is already booted and running).

To the running RT-11 monitor,
Type: DATE dd-mmm-yy<CR>

where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .

Type: R PIP<CR>
Response: #

2. Place the paper tape labeled FROOT.OBJ (DEC-11-LRF4A-C-PR1)
in the reader. Press the FEED button until blank leader is
over the read head.

For this, and all the following paper tape instructions in
Step 3, the convention Xxxxxx.xxx is used to represent the
name on the tape label below the FORTRAN version number. In
this first example, the command below would be
FROOT.OBJ=PR: /B<CR>.

Type: XXXXXX.XXX=PR:/B<KCR>
The tape is read.

Response: #
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NOTE
A ?CHK SUM? message displayed during a paper tape

input operation means an input error has occurred.
Retry the operation if such a message is received.

Repeat Step 2 for the paper tapes labeled:

FO0.OBJ (DEC-11-LRF4A-C1-PR2)
F1.0BJ (DEC-11-LRF4A-C1-PR3)
F2.0BJ (DEC-11-LRF4A-C1l-PR4)
F3.0BJ (PEC~-11-LRF4A-Cl1~PR5)
F4.0BJ (DEC-11-LRF4A~C1~PR6)
F5.0BJ (DEC-11-LRF4A-C1-PR7)
F6.0BJ (DEC-11-LRF4A-C1-PR8)
F7.0BJ (DEC~11-LRF4A-C1-PRY)
F8.0BJ (DEC-11-LRF4A-C1-PR10)
F9.0BJ (DEC-11-LRF4A-C1-PR1])
F10.0BJ (DEC-11-LRF4A-C1-PR12)
F11.0BJ (DEC-11-LRF4A-C1-PR13)
F12.0BJ (DEC-11-LRF4A-C1-PR14)
F13.0BJ (DEC-11-LRF4A-C1-PR15)
F14.0BJ (DEC-11-LRF4A~-C1-PR16)
F15.0BJ (DEC-11-LRF4A-C1-PR17)
F16.0BJ (DEC-11-LRF4A~C1~PR18)
F17.0BJ (DEC-11-LRF4A-C1=-PR19)
OTSCOM.OBJ (DEC-11-LRF4A-C1-PR20)
UNI.OBJ (DEC~11-LRF4A-C1~-PR26)
V2S5.0BJ (DEC-11-LRF4A-Cl1~PR27)
V2NS.OBJ (DEC-11-LRF4A-C1-PR28)

Repeat Step 2 for the following paper tapes, using /A in
place of /B in the command string.

FORTRA.HLP (DEC-11-LRF4A~-C1l~-PAl)
DEMO.FOR (DEC-11-LRF4A-C1-PA2)

If the configuration contains an EAE, repeat Step 2 for the
paper tape:

EAE.OBJ (DEC-11-LRF4A~-Cl-PR22)

If the configuration contains a PDP-11/40 with EIS or a
PDP-11/45 without FPU, repeat Step 2 for the paper tape:

EIS.OBJ (DEC-11-LRF4A-C1-PR23)

If the configuration contains a PDP-11/40 or PDP-11/03 with
FIS, repeat Step 2 for the paper tape:

FIS.OBJ (DEC-11-LRF4A-C1-PR24)

If the configuration contains a PDP-11/45 with FPU, repeat
Step 2 for the paper tape:

FPU.OBJ (DEC-11-LRF4A-C1l-PR25)

2-58 July 1976



SYSTEM BUILD INSTRUCTIONS

If the configuration does not contain any
options, repeat Step 2 for the paper tape:

NHD.OBJ

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

(DEC-11-LRF4A~C1-PR21)

CTRL C
144

R LINK<CR>
»

FORTRASFROOT/C<CR>
#*

FB/014/C<CR>
»

F1/011/C<CR>
»

F2/014/C<CR>
*

F3/0¢4/C<CR>
*

F4/011/C<CR>
*

F5/011/C<CR>

F6/014/C<CR>
*

F?7/041/C<CR>
*

F8/014/C<CR>
#

F9/011/C<CR>
.

F18/011/C<CR>
)

F11/011/7C<CR>
»

F12/011/C<CR>
»

F43/011/C<CR>
®

F44/011/C<CR>
®

F15/011/C<CR>
L]

of the above
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Type: Fi6/014/C<CR>
Response: #
Type: F17/014<CR>

Response: ADDITIVE REF OF WRNBAS
AT SEGMENY # 000003
ABDDITIVE REF OF WRNBAS
AT SEGMENT # 000004
ADDITIVE REF OF WRNBAS
AT SEGMENT # o00QR4
ADDITIVE REF QF WRNBAS
AT SEGMENT # 000004
ADDITIVE REF OF WRNBAS
AY SEGMENY # 000Q24

*

TYPE: CTRL C
Response: *C
]

Type: R L1BR<CR>
Response: #

If the FORTRAN system will be running on a configuration that
includes EAE, proceed. Otherwise, go to Step 6.

Type: FORLIB=UN!,0TSCOM,V2NS,EAE/GCR>
Response: ENTRY POINTY

Type: SERRTB<CR>
SERRS<CR>
<CR>

Response: SENL2 ILL INS
SEND2 ILL INS
SF102  ILL INS
$cLo2 ILL INS
$F102 ILL INS
sfF102 ILL INS

L]

Type: FORL.1B,V2S=UNI,0TSCOM,V2S,EAE/G<CR>
Response: ENTRY POINT)
Type: $ERRTB<CR>

SERRS<CR>

<CR>

Response: $END2 ILL INS
$END2 ILL INS
$F102 LL NS
$cLo2 LL INS
$F102  ILL INS
$F102 ILL INS

L]
Go to Step 10.
If the configuration includes a PDP-11/45 processor without

FPU or a PDP-11/40 processor with EIS but without FIS,
proceed. Otherwise, go to Step 7.
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Type: PORL IBsUNY,07SCOM,V2NS,E18/G<CR>
Response: ENTRY POINTI
Type: SERRTB<CR>

$ERRS<CR>

<CR>

Response: $END2  fLL INS
SEND2  I,L INS
$P102 LL INS
$cL02 UL INS
SF102  ILL INS
$r102 ILL INS

»
Type: FORL1B,V28eUNI0TSCOM,V2S,E1S/G<CR>
Response: ENTRY POINTIH
Type: SERRTB<CR>

$ERRSKCR>

<CR>

Response: SEND2  ILL INS
$END2 ILL INS
$F102 luL NS
scLo2  fLL INS
$Fr02  ILL INS
SP102  ILL INS

*
Go to Step 10.

If the configuration includes a PDP-11/40 or PDP-11/03
processor with FIS, proceed. Otherwise, go to Step 8.

Type: FORL IBaUNY,0TSCOM,V2NS,F18/G<CR>
Response: ENTRY POINTI
Type: $ERRTBLCR>

SERRS<CR>

<CR>

Response: SEND2  JLL INS

$END2 LL INS
$P102 LWL INS
€102 LL INS

$F102  JLL ]NS
$P102  ILL INS

»

Type : FORL1B,V283UNT,0TSCOM,V2S,F1S/G<CR>
Response: ENTRY POINTI
Type: SERRTB<CR>

SERRS<KCR>

<CR>
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Response:

Go to Step 10.

S$END2  ILL INS
SEND2  ILL INS
$F102 ;tu NS
scLo2 L INS
$F102  ILL NS
$F102 ILL INS

8. If the configquration includes a PDP-11/45 processor with FPU,
proceed. Otherwise, go to Step 9.

Type:
Response:

Type:

Response:

Type:
Response:

Type:

Response:

Go to Step 10.

FORL1B=UNY,0TSCOM.sV2NS,FPU/GICR>
ENTRY POINTIH

$ERRYB<CR>
SERRS<CR>
<CR>

SEND2  ILL INS
SEND2  JLL INS
$F102  jLL INS
$cLo2  ILL NS
$F102  [LL INS
$F102  ILL INS

FORL1B,V2SaUNI,0T8COM,V2S,FPU/GLCR>
ENTRY POINTI

$ERRTB<CR>
$ERRS<CR>
<CR>

SEND2  ILL INS
SEND2  ILL INS
§F102  ILL INS
$CL02  ILL INS
$F102  ILL INS
$F102  ILL INS

L]

9. If the configuration contains none of the above options:

Type:
Response:

Type:

Response:

FCRL1B=UN!,0TSCOM,V2NS,NHD/G<CR>
ENTRY POINTI

SERRYB<CR>
$ERRS<CR>
<CR>

SEND2  ILL INS
SEND2 ILL INS
$F102 LL INS
$cL02 LL INS
$Fi02 ILL INS
$F102  ILL INS

»
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Type: FORL1B,V2S3UN1,07SCOM,
Response: ENTRY POINT]
Type: SERRTB<CR>
SERRS<CR>
<CR>
Response: $END2  ILL NS
SEND2  ILL INS
$F102  ILL INS
§cL02 fLL INS
SF102 ILL NS
$P102  ILL INS
»
10. Type: CTRL C
Response: *C
L}
Proceed to Section 2.7.3 if building
paper tape or consult the Table
appropriate section if building BASIC
the system will not include BASIC, go
2.7.3 BASIC/RT-11

This section contains instructions for those who received

on paper tape. The instructions involve plac
BASIC on the system device.

The system device onto which BASIC is being bui
70 free Dblocks. The monitor and PIP.SAV
components that must be on this system device.

1. Bootstrap an RT-11 V02C system (if you

2.7.1 or 2.7.2,
To the running RT-11 monitor,
Type: DATE dd-mmm-yy<CR>
where dd-mmm-yy is the current date in

Response:

R PIP<CR>
»

Type:

Response:
Place the paper tape labeled DEMO.BA
into the ©paper tape reader.
blank leader is over the tape head.

For this, and all the following paper
Step 3, the <convention XxXXXX.xXXxx i
name on the tape label below the BASIC
this first example, the
DEMO.BAS=PR: /A<KCR>.

Type: XXXXXX.XXX=PR:/A<KCR>

(the tape is read)

command

V28 ,NHD/G<CR>

a BASIC system from
of Contents for the
from another media. If

to Chapter 3.

BASIC/RT-11
ing running versions of

least
system

at
only

1t must have
are the

have completed Section

the system is already booted and running).

the form 27-NOV-75.

S (DEC-11-LBACA-D-PAl)

Press the FEED button until

tape instructions in
s used to represent the
version number. In

below would be

July 1976
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Response: &

NOTE

For the following steps, a ?CHK SUM? message
indicates that an input error occurred during the
reading of the paper tape. Retry the operation.

Repeat Step 2 for the following paper tapes, using /B
place of /A in the command string.

BASICR.OBJ (DEC~11-LBACA-D-PR1)
BASICE.OBJ (DEC-11-LBACA-D-PR2)
BASICX.OBJ (DEC-11-LBACA-D-PR3)
BASNSR.OBJ (DEC-11-LBACA-D-PR4)
BASNSE.OBJ (DEC-11-LBACA-D-PR5)
BASNSX.OBJ (DEC-11-LBACA-D-PR6)
FPMP.OBJ (DEC-11-LBACA-D-PR7)
BASICH.OBJ (DEC-11-LBACA-D-PR8)

Type: CTRL C
Response: ¢g
[}

Type: R LINK<CR>
Response: #

Type: BASBKEBASNSR,FPMP/T/B140RB/C<CR>

NOTE

The above command string is for a configuration that
has no devices with vectors above 400. User's with
8K whose configurations have interrupt vectors above
400 should relink BAS8K.SAV with a bottom address of
500, e.g.,

BASBKsBASNSR FPMP/T/BI5088/C<CR>

See BASIC/RT-11 Release Notes, Section 3.6, for
further information.

Response: TRANSFER ADDRESS s

Type: GO<CR>
Response: #

Type: BASNSE/OJ1/C<CR>
Response: #

Type: BASNSX/014/C<CR>
Response: #

Type: BASJCH/012<CR>
Response: #

Type: BASICaBASICR,FPMP,BASICE BASICX/B1408/C<CR>

Response: &
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Type: BASICH<CR>
Response: #
Type: CTRL C

Response: *C
L]

The BASIC system is now built on disk. Proceed to Chapter 3.






CHAPTER 3

DEMONSTRATION PACKAGE

3.1 RUNNING THE RT-11 SINGLE~-JOB MONITOR

For purposes of this demonstration, a small program (DEMOBG.MAC) is

edited,
displays

1.

assembled, 1linked, and executed. When executed, DEMOBG
a message on the terminal.

If the system is not running, bootstrap an RT-11 V02C system.
Ensure that the system device is WRITE-ENABLEd.

Response: RT-11 V02C-xx

Type: DATE dd-mmm-yy
where dd-mmm~yy is the current date in the form 27-NOV-75.
Response: .
If the console terminal is an ASR or KSR Teletype, a parallel
LA30 DECwriter, a VT50 Alphanumeric Display, or an LA36
DECwriter II, go to Step 3.

If the console terminal is a VTO05 Alphanumeric Display
operating at 300 baud, go to Step 3.

If the console terminal is a serial LA30 DECwriter operating
at 300 baud,

Type: D 5625@015<CR>
Response:

Go to Step 3.

If the console terminal is a serial LA30 DECwriter operating
at 150 baud,

Type: D 5632015<CR>
Response:

Go to Step 3.

If the console terminal is a serial LA30 DECwriter operating
at 110 baud,

Type: D 56=x1P15<CR>
Response: ,

Go to Step 3.
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If the console terminal is a VT05 Alphanumeric Display
operating at 2400 baud,

Type: D 5632012<CR>
Response: '

Go to Step 3.

If the console terminal is a VT05 Alphanumeric Display
operating at 1200 baud,

Type: D 56830@12<CR>
Response:

Go to Step 3.

If the console terminal is a VT05 Alphanumeric Display
operating at 600 baud,

Type: D 56%412<CR>
Response: '

If the system configuration does not include a GT40 or VTI11
display processor and scope or does not have more than 8K
words of memory, go to Step 4. Otherwise, verify that the
scope 1is on by turning the BRIGHTNESS knob to an adequate
level.

Build the VT1l support library as follows:

Type: R LIBR<CR>
Response: #

Type: VILIB2SYIVTHDLR<CR>
Response: #

Type: CTRL C
Response: *¢C
1]

Type: GT ON<CR>

The system output will shift to the display scope. Commands
are still entered at the keyboard, but echo will be on the
screen.

Response: . (on screen)
If the system device is diskette, go to Step 5. If the
system device 1is RF11l, RK1l1l, RP02, or RJS03/4 disk, go to
Step 6.

If the system device is DECtape, mount a blank tape on Unit
1, WRITE ENABLEQd.

Type: ASSIGN DTLJDK<CR>
Response: N

Type: R PIP<CR>
Response: *
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6.

Type:
Response:

Type:
Response:

Type:
Response:
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DTL1/E<CR>
D711/ ARE YOU SURE?

¥<CR>

CTRL C
MY
'

Go to Step 6.

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Depending on the medium from which RT-11 is built and
configuration, the preceding
directory

the 1individual
directory will vary. As
printed, its exact content is not of concern.

If the system device is diskette, mount a blank
Unit 1, WRITE ENABLEAd.

ASSIGN DX11DK<CR>

R PIP<CR>
[ ]

DX11/2<CR>
DX11/2 ARE YOU SURE?

Y<CR>
*

CTRL C
*C

R PIP<CR>
[ ]
SYi1/F<CR>
MONITR,SYS
1} 4 2SYS
LP +SYS
PP ' SYS
PR 28YS
TY +SYS
PATCH 4SAV
EDIT ,SAV
MACRO ,8AV
EXPAND,SAV
ASEMBL ySAV
SYSMAC, SML
LINK ,SAV
ocr  ,0BJ
PIP | SAV
[ ]

NOTE

system
long as a

diskette

Display the directory of the system device on the terminal.

is

on
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Use the Text Editor to modify the demonstration

DEMOBG.MAC.

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

CTRL C
L1+

R EDiY<CR>
»

EBSY|DEMOBG ,MACKALT>R<ALT><ALT>
L]

GJ<TAB>.,ASC!1<ALT><ALT>
*

BAD<ALT><ALT>
K]

EX<ALT><ALT>
[

Assemble DEMOBG.MAC with EXPAND and ASEMBL and

listing.

Type:
Response:

Type:
Response:

Type:
Response:

Type:
Response:

R EXPAND<CR>
.

DEMOBG=SYIDEMOBG<CR>
ERRORS DETECTEDY @
»

CTRL C
tC

R ASEMBL<CR>
L]

If a line printer is available, go to Step 9.

If running on
system,

Type:
Response:

Type:
Response:

program,

obtain a

an 8K DECtape-, RF1ll-, or Diskette-based

DEMOBG=DEMOBGCR>
ERRORS DETECTED: 0

FREE CORE: xxx WORDS
*

1 TT13DEMOBG<CR>
(see following)

All other systems,

Type:
Response:

DEMOBG, TT12DEMOBG<CR>
(see following)
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MAIN.  RT-11 MACRO VEez-69 FARGE 1

1 i RT-14 MACED EMFPAND Vaz-ez
24 ;i DEMOEG. MAC
25 s DEMONSTRATION FROGRAM TO PRINT DEMONSTEATION MESSAGE, THEN
Eg i RING EELL IF FG JOE SEND'S A MESSAGE.
28 i CMCALL .. ¥2. ., . REGDEF, . RCVDC, . FRINT
29 i MACRO .. Y2,
z i ve=1
: ;. ENCM
i MACREQ . PRINT . ADD
i IF NE . ADD
H Moy . RDD, we
i ENDC
H EMT Q351
;. ENDM
;. MACEQ . RCVDC . AREA, . BUFF, . WCNT., . CRTN
;. IF NE . AREFR
H Moy . REEA, X
i Moy #136008, (@)
i . ENDC
;. IF ME . BUFF .
i MOy L EBUFF. 4. C@y
i . ENDC
i IF NE . WCNT
; Moy CWONT, & (&2
;. ENDC
;. IF NE .CRTN
; Moy CCRTN, & (@)
i . ENDC
i EMT “UETS
;. END'M
;. MACRO . REGDEF
; REGDEF
geaoee rRe=XH6
gaapeL Ri1i=XH1
&8 aeaaez Ra=NZ
&9 geeeasz RI=XKI
s aee064 Rd=
v aea605 RS=HS
re aapeae SP=XHeE
g agpoeay FPC=uv
74
7S 0606080 STRRT:; . RCVIDC #ARER, #BEUFFER, #4060, #MSGIM ; POST REQUEST FOR MESS
76 IF NE W#ARER
TV 00000 @1Z2700 MOy #ARER, K&
gaezzée”
T8 00004 @12716 MOy #1320086, ()

. MAIN.  RT-11 MACRO WE@a-6% FAGE 1+

613600



ga

BoE B AptD 0 A0 D 0
Q@ ©UNONMU R
Re @

[y
o
-

104

[
o
w

[
=
(o]

1487
i10¢&
189

11@
111
112

113
114
115

11€
117
118
. MA

118
126
121

1ze

123

Bo6810

[c1syc kR

aooz4

gaeze

606324

LY
@oa4z
Beadd

0644

gase

aava

@104
gLee
IN.

6118
g111

gi1a
@11z

RET-11 HMACRQ

; COMFLETION ROQUTINE ENTERELD
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. ENDC
. IF NE #EUFFER
612768
@oazze”
aeaa0604
. ENDC
. IF NE #4060
@lzven
aaa40e
aaea06
. ENDC
CIF NE #MEGIN
@izvee
geaedd”
aaaale
. ENDC
18437
j . PREINT
CIF NE #MSH
@1z706
gaa11e”
. ENDC
164351
8aevey EFR
MEGIN:; . FRINT
CIF NE #EBELL
<k Reled 615
0661167
. ENDC
104251
i L ROVDC
. IF NE #ARRERA
g1z708
Gaazze”
@LevLe
61066
. ENDC
. IF NE HEUFFER
glLevea
GRGZIE”
AEeE64
CENDC
. IF NE #4868
gl1zvea
gaad40a
QEABOE
. ENDC
. IF NE #MSGIN
gLzvea
BEAG4d”
aegata
. ENDC
184375
aegzev TS

i ASCIT MESSAGES

BELL :

22 MEG:

Veez-69

. BYTE

CRSCTI

Hay

Moy

Moy

EMT

#MSG

Mo

EMT

*EBELL

Moy

EMT

#FRER, #BUFFER, #4808, #MSGIN

Moy

oy

Moy

Moy

Moy

EMT
FC

FAGE 1+

Tao2ne

#EUFFER, 4. (@)

#4806, €. (&

#MSGIN, 8 (e

s FRINT DEMONSTRATION MESSARGE

#MSG, N

TOESL
i AN

WHEN FG SEEDS

LOaF

MESSAGE

JRING BELL IN RESFONSE TO MESSAG

HEELL, XK@

“OxSL

#ARER. K8

#1206, Q)

#ELUFFER, 4. t@2

#4940, o @

#MEGIN, & (@0

i FINDe

i MESSAGE THAT RINGES

; POST ANOTHER MESSAGE

FETURN FROM COMFLETION ROUT

BELL

ART=-11 DEMONSTRATION FROGEAM.S
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@114 @855
@115 @61
@116 @61
e11? 040
@120 104
@121 185
@12z 115
@123 117
@124 116
@125 123
@126 124
@ize 122
@136 101
@131 124
@132 114
@133 117
@134 116
8135 @48
@136 126
@137 122
@140 117
a141 167
@Laz 122
@143 101
@144 115
124 8145 915 CBYTE 15,12
B14€ a1z
125 @147 111 CASCIT  /IF INCORRECTLY ECITED, THIS IS THE LAST LINE. /
@156 106
@151 a4
@15z 111
P53 116
@154 183
@155 117
8156 122
@157 122
@160 185
8161 163
a1z 124
8163 114
0164 134
@165 @40
0166 185
@lEF 1684
o178 111
@iPL 124
e172 185
g173 164
@174 @54
gL7s 124

.MAIN.  RT-11 MACRO VSez-a% FAGE 1+

g1vé 11ie
g1vv 111
6260 123
Gz2e1 @406
gzaz 111
gzesz 123
az04 @48
azes 124
8266 118
azev 165
6216 a4@
ez11 114
gz212 1601
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8213 123
e214 124
ezis B4a
ez1¢ 114
az217 111
gz22e 116
az21 185
gzzz 856
12¢ @22z @15 . BYTE 15, 12
8zz4d a1z
12?7 .RSCIT  /WELL DONE.
1ze @225 Bee . BYTE [
129
138 i RCYDC PRCKET AREA

131 @226 BOE23I6°AREA: . =
132

133 @236 BUFFER:
134 eoooee’ . END
MAIN. RT-11" MRCRO YS@z-89
SYMeOL TRELE
ARERA goeza6r BELL
MsG 8@6112k MEGIN
RO =xoav000 1
Rz =x0060003 R4
SF =hB00006 START

RBS. @00600 aae

gbazze aeL

ERRORS DETECTED: @
FREE CORE: z@48&8. MWORDS
GEMOEG, TT:=DEMOEG
ERRORS DETECTED: @
FREE CORE: 28488 WORDS

Response:

+i@
i RCYDC MESSAGE AREA

START
FAGE 1+
aonliar EUFFER @oBzxer
@oaa44F FC =REHEaR7
=REoaaaL o SHAaRa
=HEQa04 RS =KaaeasS
BOOOROR

*

Go to Step 10.

9. Ensure that the line printer is on and set to

on-line. If

running on an 8K DECtape-, RF1ll-, or Diskette-based system,

Type:
Response:

Type:
Response:

DEMOBG=DEMOBG<CR>
ERRORS DETECTED = 0

FREE CORE: xxx WORDS
®

1LP1sDEMOBG<CR>

#(The listing on the printer is similar to
the response for Step 8, except that the FREE
CORE message appears only once.)

All other systems,

Type:
Response:

DEMOBG,LP}eDEMOBG<CR>

ERRORS DETECTED: 0

FREE CORE: xxx WORDS

*{(The listing on the printer is similar to
the response for Step 8, except that the FREE
CORE message appears only once.)
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Type: CTRL C
Response: o
]

Link the program DEMOBG.,

Type: R LINK<CR>
Response: #
Type: SYtDEMORG2DEMOBGCR>

Response: #

Type: CTRL C
response: %€
L]

Execute the demonstration program.

Type: R DEMOBG<CR>
Response: RT=11 DEMONSTRATION PROGRAM,
1P INCORRECTLY EDITED, THIS IS THE LAST LINE,

WELL DONE,
Type: CTRL C

CTRL C
Response: *C

*C

]

]
Type: GT OFF<CR>
Response: ’

If the file was incorrectly edited, the procedure may be
repeated, although this is not necessary for successful
continuation. If repeating the editing procedure, first,

Type: R PIP<CR>
Response: &
Type: DEMOBG ,MACaDEMOBG (BAK/R<CR>

Response: #

Type: CTRL C
Response: *C
(]

Then go to Step 7.

Otherwise, if the system will be running the
Foreground/Background Monitor, proceed to Section 3.2. If
the system will be running FORTRAN IV but will not be running
F/B, proceed to Section 3.3. If the system will be running
BASIC but will not be running F/B or FORTRAN IV, proceed to
Section 3.4. Otherwise the demonstration is complete.

Before continuing to use the system, make all patches and
corrections documented in the Digital Software News and
Software Performance Summary, and note the restrictions
documented in the RT-11 System Release Notes manual. In
addition, you may wish to permanently customize the system
for special hardware; instructions for customizing the
system are in Section 4.6.
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3.2 RUNNING THE RT-11 FOREGROUND/BACKGROUND MONITOR

For the purposes of this demonstration, a second program (DEMOFG.MAC)
is assembled, 1linked for the foreground, and executed in conjunction
with DEMOBG. This portion of the demonstration requires 16K words of
memory and a clock to run. DEMOFG is a small foreground program that
sends a message every two seconds to DEMOBG, running in the
background, telling it to ring the terminal bell. Besides printing
the terminal message used in Section 3.1, DEMOBG recognizes these
messages and rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the background
every two seconds, this demonstration will execute other programs in
the background besides DEMOBG. Only when DEMOBG is active, however,
is the «circuit complete and messages successfully received and
honored. During those periods when DEMOBG is not running, DEMOFG will
enter the messages in the message queue; when DEMOBG is started, all
the messages queued since the 1last forced exit will be dequeued
immediately, resulting in many successive bell rings. When the queue
is empty, the normal send/receive cycle resumes and the bell is rung
every two seconds, as each current message is sent and honored.
1. To the running RT-11 Single-Job Monitor,

Type: R PIP<CR>
Response: ®

If running an RK1ll system,

Type: SYtRKMNSJ,SYS=SY{MON]TR,SYS/Y/R<CR>
If running an RF1ll system,

Type: SY1RFMNSJ,SYS=SY{MONITR,SYS/Y/R<CR>
If running a DECtape system,

Type: SY|IDTMNSJ,SYS=SY{MONITR,SYS/Y/R<CR>
If running an RJS03/4 system,

Type: SYIOSMNSJ,SYS=SY{MONI TR, SYS/Y/R<CR>
If running an RP11/RP02 system,

Type: SYIDPMNSJ,SYS=SY{MONITR,SYS/Y/R<CR>
If running a diskette system,

Type: SY1OXMNSJ,SYS=SYMONI TR, SYS/Y/R<CR>
In any case, the response is:

Response: 7?REBQOOT?
#

If running an RK1l1l system,
Type: SYIMONITR,SYS=SY{RKMNFB,SYS/Y/R<CR>
If running an RF1ll system,

Type: SYIMONITR,SYS2SYIRFMNFB,SYS/Y/R<CR>
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If running an RP11/RP02 system,

Type: SYIMONITR'SYSnSY|DPMNFB,SYS/Y/R<CR>
If running a diskette system,

Type: SYIMONITR,SYS2SY {DXMNFB,SYS/Y/R<CR>
If running an RJS03/4 system,

Type: SYJMONITR,SYSSY|DSMNFB,SYS/Y/R<CR>
If running a DECtape system,

Type: BYIMONITR,SYS#SY|jOTMNFB,8YS/Y/R<CR>
In any case, the response is:

Response: :ﬁEBODT?

Type: SY1ARSYIMONITR,SYS/U<CR>

Response: ®

Type: SY3/0<CRrR>
Response: RT-11FB V02C-xx

The F/B Monitor is now running.

If the console terminal is an ASR or KSR Teletype, a VT50
Alphanumeric Display, an LA36 DECwriter II, or a parallel
LA30 DECwriter, go to Step 2.

If the console terminal is a VT05 Alphanumeric Display
operating at 300 baud, go to Step 2.

If the console terminal is a serial LA30 DECwriter operating
at 300 baud,

Type: D 5688045<CR>
Response: '

Go to Step 2.

If the console terminal is a serial LA30 DECwriter operating
at 150 baud,

Type: D 56320815<CR>
Response: '

Go to Step 2.

If the console terminal is a serial LA30 DECwriter operating
at 110 baud,

Type: D 5681015<CR>
Response:

Go to Step 2.
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If the console terminal is a VT05 Alphanumeric Display
operating at 2400 baud,

Type: D 5632042<CR>
Response:

Go to Step 2.

If the console terminal is a VT05 Alphanumeric Display
operating at 1200 baud,

Type: D 5681012<CR>
Response:

Go to Step 2.

If the console terminal is a VT05 Alphanumeric Display
operating at 600 baud,

Type: D 568412<CR>
Response:

2, If the system configuration does not include a GT40 or VTI11l
display processor and scope, go to Step 3. Otherwise, verify
that the scope is on by turning the BRIGHTNESS knob to an
adequate level.

Type: GT ON<CR>
The system output will shift to the display scope. Commands

are still entered at the keyboard, but echo will be on the
screen.

Response: . (on screen)

3. If the system device is diskette, go to Step 4. If the
system device is RF11l, RK11l, RJS03/4, or RP02, go to Step 5.

If the system device is DECtape, mount a blank, formatted
DECtape on Unit 1, WRITE ENABLEAQ.

Type: ASSIGN DYLIDK<CR>
Response: ,

Type: R PIP<CR>
Response: #

Type: DYL1/2<CR>
Response: D¥11/2 ARE YQOU SURE?

Type: Y<CR>
Response: #

Type: CTRL C
Response: 1*fC
]

Go to Step 5.

4. If the system device is diskette, mount a blank diskette on
Unit 1, WRITE ENABLEd.

Type: ASSIGN DX$IDK<CR>
Response:
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Type: R PIP<CR>
Response: #

Type: DX11/E<CR>
Response: DX11/2 ARE YOU SURE?

Type: Y<CR>
Response: #

Type: CTRL C
Response: fC
[}

Enter the date on which this demonstration is being run.
Type: DATE dd-mmm-yy<CR>

where dd-mmm-yy is the current date in the form 27-NOV-75.
Response: .

Enter the time of day.
Type: TIME hh:mm:ss<CR>

where hh:mm:ss is the current hour, minutes, and seconds in
the form 13:12:50 (1:12 p.m.).

Assemble the foreground demonstration program, DEMOFG.MAC.

Type: R MACRO<CR>
Response: #

Type: DEMOFG=SYIDEMOFG<CR>
Response: ERRORS DETECTED: O

FREE CORE xxxxx. WORDS
*

Type: CTRL C
Response: ¢C
]

Link DEMOFG for the foreground.

Type: R LINK<CR>
Response: #

Type: SY!{CEMOFGRDEMOFG/R<CR>
Response: #

Type: CTRL C
Response: *C
L]

Start DEMOFG as the foreground job.

Type: FRUN SYI1DEMOFG<CR>

Response: F?
FOREGROUND DEMONSTRATION PROGRAM, SENDS A
MESSAGE TO THE EACKGRCUND PROGRAM "DEMOBG"
EVERY 2 SECONDS, TELLING 1T TO RING THE
BELLY
B>
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DEMOFG is now running and queueing the
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messages for DEMOBG

every two seconds.

Execute DEMOBG and receive the messages.

Type:

Response:

R DEMOBG<CR>

(The bell will ring quickly several times,
then will ring once every two seconds.)

RT=11 DEMONSTRATION PROGRAM

IF INCORRECTLY EDITED, THIS IS THE LAST LINE,
WELL DONE,

Execute PIP in the background to get a directory listing.

Rerun DEMOBG to collect all the

Type:

Response:

Type:
Response:

Type:
Response:

Type:
Response:

CTRL C

CTRL C (the bell will stop)
*C

fC

R PIP<CR>
#

/L<CR>

dd-mmm-yy

(The directory of the device DK: 1is printed
on the terminal. 1Its exact contents are not
of consequence.)

*

CTRL C
MY

L]
gueued

foreground messages

while PIP was running.

Stop

Type:

Response:

TYPE:

Response:

R DEMOBG<CR>

(The bell will ring several
succession, then will begin
every two seconds.)

RT=11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED, THIS
WELL DONE,

times in rapid
ringing once

1S THE LAST LINE,

CTRL C
CTRL C
tc

*c

'

(The bell will stop ringing.)

the foreground program and remove it from memory.

Type:
Response:

Type:

Response:

CTRL/F
F>

CTRL C
CTRL C
tC
*C
B>
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Type: UNL FG<CR>
Response:
Type: 6T OFF<CR>
Response: '

Proceed to Section 3.3 if running FORTRAN IV, or to Section
3.4 1if running BASIC; otherwise, the demonstration is
complete.

Before continuing to use the system, make all patches and
corrections documented in the Digital Software News and
Software Performance Summary, and note the restrictions
documented in the RT-11 System Release Notes. 1In addition,
you may wish to permanently customize the system for special
hardware; instructions for customizing the system are in
Section 4.6.

3.3 RUNNING FORTRAN IV

This section contains instructions for compiling the sample program
(DEMO.FOR), 1linking it, and executing it. The program is a simple
FORTRAN program to calculate a Fibonacci Series (each term is the sum
of the preceding two terms) based on user inputs.

1. Bootstrap the FORTRAN system device created in Chapter 2;
enter the date this demonstration is being run.

Type: DATE dd-mmm-yy<CR>
where dd-mmm-yy is the currect date in the form 27-NOV-75.
Response: .,

If the configuration does not include a line printer, proceed
to Step 2. Otherwise,

Type: ASS LPITT<CR>
Response: '

2. If the system device is diskette or disk, go to Step 3.

If the system device is DECtape, mount a blank tape on Unit
1, WRITE ENABLEG.

Type: ASSIGN DTL1DK<CR>
Response:

Type: R PIP<CR>

Response: #

Type: DYL11/Z<CR>

Response: DY11/2 ARE YQU SURE?
Type: Y<CR>

Response: #

Type: CTRL C

Response: *C
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3. Compile the FORTRAN program DEMO.FOR as follows:
Type: R PORTRA<CR>
Response: #
Type: DEMO, TT +eBEMO<CR>
If the configuration includes a 1line printer, the source
listing 1is printed on the printer. If not, the listing
appears on the console terminal.
Response:
‘FQRTRAN IV V@10wxX THUR 27=N0OV«?5 13191138 PAGE 221
! R¥=11 FORTRAN PROGRAM t0 GENERATE N TERMS OF
H+ A P]BONACC! SERJES, THE FIRST TWO TERMS OF
H 4 WHICH ARE SPECIFIED BY THE USER,
‘¢ . . ,
H PRINT JOENTIFYING MESSAGE
egel WRITE (5,1000)
H .
4 GET THE LENGTH AND FIRST TWO TERMS OF YHE SERIES
g2e2 182  WRITE (5,1010)
egps READ (5,106p) LENGTH
gee4 IP (LENGTH) 150,125,152 1A LENGTH OF ZERO MEANS FINISHED
ege5 425  Stop
eges 150 WRITE (5,4020)
gee? READ (5,1060) ITERMI
gep8 WRITE (5,1030)
eee9 READ (5,1080) ITERM2
o . .
‘e MAKE SURE THE LENGTH TYPED WASN'T NEGATIVE OR TOO LARGE
pe4o IP (LENGTH :»3) 200,250,250
gg1l 209 WRITE (5,1040) LENGTH
ges2 GOTO 120
2213 2590 IF (LENGTH »58) 309,300,200
i’
4 PRINT THE FIRST YWO TERMS OF THE SERIES
2014 220 WRITE (5,1050)
geys WRITE (5,1069) ITERM1
gei6 WRITE (5,1060) 1TERM2
g247 LENGTH 3 LLENGTH =2
'€
€ CALGULATE THE NEXT TERM AND PRINT 1T
ge48 420 [INEW = ITERM1 e ITERM2
gey9 TTERML = [TERM2
ge2e ITERM2 = [JYNEW
pea1 WRITE (5,1060) 1TNEW
1+
H DETERMINE {F SERIES 1S FINISHED, 1IF SO, DO NEXT ONE,
g@22 LENGTH = LENGTH 'sy
ega3 IF (LENGTH) 180,100,400
'€
2824 10@2 FQRMAT ('OPROGRAM TO GENERATE A F{BONACC! SERJES!)
P25 4012 FPORMAT ('OHQOW MANY TERMS DO YOU WANT GENERATED? ')
2026 1222 FORMAT (' WHAY IS THE PIRSY TERM? ')
@27 4R83% FQRMAY (' WHAT 1S THE SECOND TERM? 1)
028 1042 FQRMAT (15,' YERMS DOEE NOT REALLY MAKE SENSE,!)
@029 .105¢ FORMAY ('@THE REQUESTED SERIES ISi")
ee32 1062 FORMAT (112)
2031 END
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FORTRAMN 1V STORAGE MAP
NAME OFFSET ATTRIBUTES

LENGTH 220334 INTEGER#2 VARIABLE
ITER¥Y 2QO336 INTEGER#2 VARJABLE
ITERM2 02Q34¢ INTEGER«2 VARIABLE
ITNEW PEA342 INTEGER#2 VARIABLE
o

Type: CTRL C
Response: *C
L]

Type: ASSIGN<CR>
Response:

4. Link the program with the FORTRAN library, FORLIB.OBJ, as

follows:
Type: R LINK<CR>
Response: #
Type: DEMOsDEMO/F<CR>
Response: b
Type: CTRL C

Response: *C
L]

5. Execute the program.

Type: R DEMOKCR>
Response: PROGRAM TD GENERATE A FIBONACC! SERIES
HOW MANY TERMS 00 YOU WANT GENERATED?

Type: ie<cr>
Response: WHWAT IS THE FIRST TERM?
Type: 2<CR>
Response: WMWAT 1S THE SECOND TERM?
Type: 4<CR>
Response: THE REQUESTED SERIES 1Si
2
4
6
10
16
26
42
68
1109
178

HOW MANY TERMS DO YOU WANT GENERATED?

Type: 12<CR>
Response: WHAT IS THE FPIRST TERM?

Type: 17<CR>
Response: WHAT 1S THE SECOND TERM?

Type: =3<CR>
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Response: THE REQUESTED SERIES 1St
17
-3
14
11
25
36
61
97

158
255

Response: HOW MANY TERMS DO YOU WANY GENERATED?

Type: P<CR>
Response: STOP ==

Proceed to Section 3.4 if running BASIC; otherwise the demonstration
is complete.

Before continuing to use the system, make all patches and corrections
documented in the Digital Software News and Software Performance
Summary, and note the restrictions documented in the RT-11 System
Release Notes. 1In addition, you may wish to permanently customize the
system for special hardware; instructions for customizing the system
are in Section 4.6.

Before using FORTRAN, carefully read the RT-11 FORTRAN Release Notes
manual and note the restrictions and clarifications for RT-11 FORTRAN
volcC.

3.4 RUNNING BASIC/RT-11

The following instructions are for running the simple BASIC program,
DEMO.BAS, which is the same program as DEMO.FOR, written in BASIC. It
calculates a Fibonnacci series (each term is the sum of the previous
two) based on user inputs.

l. To the running RT-11 monitor,

Type: R BASBK<CR>
Response: BASIC V@iR-@1

Type: <CR>
Response: READY

2. Load the demonstration program into memory.

Type: QLD "DEMQ/BAS"<CR>
Response: READY

3. List the program.

Type: LIST<CR>
Response:



DEM

10

20

32

42

5g

60

70

82

98

100
110
120
130
149
150
160
178
180
190
200
210
220
230
240
250
260
270
28¢
290
ge
3ip
3ze
330
34¢
35¢
36¢

REA
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0 27%N0Ve?S BASIC V21Bn01

REM :BASTC 'RROGRAM YO GENERATE N TERMS OF A FIBONACC! SERJES;,

ggn "THE 'FIRST TWO TERMS OF WHICW ARE SPECIFIED BY THE USER,
M

REM PRINT ‘YHE JOENTIFYING MESSAGE

;zahv ‘"AROGRAM YO GENERATE A FIBONACCI SERIES®

REM GEY 'THE .LENGTH AND PIRST TWO TERMS OF TWE SERIES

pnrnr "WOW MANY TERMS DO YOU WANT GENERATED")

INPUT L

1P L€20 TNEN 130

; g IV \USER REQUESTS @ TERMS, TERMINATE EXECUTION

RRINT "WHAY 18 THE PIRST FERM™j

INPUT P4

PRINT "WHAT 1S THE SECOND TERM"}

ENPUT ¥2 .

REM MAKE :SURE L IS NOT NEGATIVE OR T0O LARGE

IF 143 "THEN 200

IF L<B0 THEN 220 .

ggtﬁg ué"?eans DO NOT REALLY MAKE SENSE,"

REN PR?NY ‘tHE FIRSY TWO YERMS OF YWE SERIES

PRINT "THE REQUESTED SERIES IS"

PRINT ‘11

PRINT 72

Lgle2

REM CALCULATE NEXT TERM AND PRINT 1IT

NET12T2

T4s12

123N

PRINT N

REM DETERMINE IF SERIES 1S FINISHED, IF SO0, DO NEXY ONE,

Lslnl

IF L<3@ THEN 80

GO 10 289 ,

ENE L

Dy
4. Execute the program.
Type: RUN<KCR>
Response: DEMO dd-mmm-yy BASIC V01B-01
PROGRAM TO GENERATE A FIBONACC] SERIES
HOW MANY TERMS DO YOU WANT GENERATED?

Type: 18<CR>
Response: WHAT 1S THE FIRST TERM?

Type: 2<CR>
Response: WHAT 1S THE SECOND TERM?

Type: 4<CR>
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Response: ;HE REQUESTED SERIES 1St

4
é

10

16

26

42

68

110

178

HOW MANY TERMS DO YOU WANT GENERATED?

Type: CTRL C
Response: *C
]

Type: RE<CR>
Response: READY

5. BASIC/RT-11 may be run in immediate mode, described 1in
Chapter 4 of the BASIC/RT-11 Lanquage Reference Manual.
Statements without line numbers are executed as soon as they
are entered.

Type : FOR 1=1 TO S5\PRINT I,SQR(!)\NEXT I<CR>
Response: 4 4

] 1,44424

3 1,732¢5

4 2

5 2,23807
Type: CTRL C

Response: *C
[ ]

The demonstration is complete.

Before continuing to use the system, make all patches and corrections
documented in the Digital Software News and Software Performance
Summary, and note the restrictions documented in the RT-11 System
Release Notes. 1In addition, you may wish to permanently customize the
system for special hardware; instructions for customizing the system
are in Section 4.6.

Before using BASIC, carefully read the BASIC/RT-11 Release Notes
manual and note the restrictions and clarifications for BASIC/RT-11
VO1B.




CHAPTER 4

RT-11 SYSTEM CUSTOMIZATION

4.1 GENERAL BUILDING INSTRUCTIONS

RT-11 is designed so that the monitor and device handlers that
comprise the system are files on the system device. These files
(called system files) all have the extension .SYS and can be
transferred between devices just like any other RT-11 file.

The running version of the monitor must be named MONITR.SYS; other
versions of the monitor may reside on the system device, but they must
be named something other than MONITR.SYS. The handlers for the system
must be named xx.SYS, where xx 1is the device mnemonic as used in
command strings. For example, the high-speed reader handler must be
named PR.SYS. There may be many versions of a given handler on the
system device, but the one that is in use must be named as above.

Once copies of the system files have been obtained, the procedure for
building an RT-11 system consists of the following basic steps:

1. 1Initializing the target device with an RT-11 directory.

2. Transferring the appropriate monitor file to the target
device and giving it the name MONITR.SYS.

3. Transferring the appropriate handler files to the target
device.

4, Writing the appropriate bootstrap on the target device.

5. Transferring the desired system components (EDIT, LINK, etc.)
to the target device.

6. Check the target device with the PIP /K switch to read all
the blocks and verify that all the data written is good.

After step 4 above, the target device may be bootstrapped and the
remainder of the build procedure may be carried out while executing
the system from the new (and perhaps faster) system device. Because
the above build steps involve standard RT-11 file operations, system
programs are used for the build procedure. When building from DECtape
or disk, PIP is used; from magtape, MBUILD is used; from cassette,
CBUILD is used; and from paper tape, LINK and PIP are used. RT-11
vo2cC can be bootstrapped WRITE-PROTECTed and will run PIP
WRITE-PROTECTed as well. System building should always be carried out
with the master WRITE-PROTECTed.
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Once the system is built, any necessary patches to the system should
be installed as noted in the Digital Software News, Software
Performance Summary, and RT-11 System Release Notes. Then the system
should be customized for specific hardware, 1f any, as detailed in
Section 4.6. When all patches are made and the system customized, the
new system device should be backed-up immediately.

The following files on the distribution media have special
significance:

MONITR.SYS On a DECtape master this 1is a Single-Job
DECtape Monitor; on a DECpack or TAll
cassette master, this is a Single-Job RKI11
Disk Monitor; on diskette, this 1is the
Single-Job RX11l Monitor. When the volume is
booted, this file is the monitor used. (Not
available on magtape or paper tape.)

DTMNSJ.SYS This is a Single-Job DECtape Monitcr, used
for building DECtape-based Single-Job systems
(not available on cassette, diskette, or
paper tape).

DTMNFB.SYS This 1is a Foreground/Background DECtape
Monitor and is used when it is desired to run
the F/B system from DECtape (not available on
cassette, diskette, or paper tape).

RKMNSJ.SYS This a Single-Job RK1l Monitor. This file is
called MONITR.SYS on RK1ll and cassette
masters.

RKMNFB.SYS This is a Foreground/Background RK1l Monitor.

If an RK1ll F/B system is desired, this file
becomes MONITR.SYS on the disk.

RFMNSJ.SYS This 1is a Single-Jdob RF1l1 Monitor (not
available on cassette).

RFMNFB.SYS This is a Foreground/Background RF1ll Monitor
(not available on cassette).

DXMNSJ.SYS This 1is a Single-Job RX1l1l] Monitor (not
available on cassette or paper tape).

DXMNFB.SYS This is a Foreground/Background RX1ll Monitor
(not available on cassette or paper tape).

DPMNSJ.SYS This is a Single-Job RP11/RP02 Monitor (not
available on cassette or paper tape).

DPMNFB.SYS This 1is a Foreground/Background FERP11/RP02
Monitor (not available on cassette or paper
tape) .

DSMNSJ.SYS This is a Single-Job RJS03/4 Monitor (not

available on cassette, DECtape, diskette, or
paper tape).

DSMNFB.SYS This is a Foreground/Background RJS03/4
Monitor (not available on cassette, DECtape,
diskette, or paper tape).
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DX.SYS This is the RX11/RX01 diskette handler, which

allows RT-11 systems running from

a disk

other than the RX to access a diskette (not

available on cassette or paper tape).

DP.SYS This is the RP11/RP02 disk handler; it
allows systems based on another device to
access the RP02 (not available on cassette or

paper tape).

RF.SYS This is an RF11/RS11 device handler; it

allows RT-11 systems running from
devices to access the RF11 disk

available on cassette).

RK.SYS This is an RK1ll device handler which

other
(not

allows

RT-11 to read and write RK1ll disks while
running from an alternate system device.

DT.SYS This is a TCll DECtape handler which
RT-11 to read and write DECtape while

allows
running

disk systems (not available on cassette or

paper tape).

DS.SYS This is the RJS03/4 fixed-head disk handler.
MT.SYS This is the TM11/TS03 or TM11/TUl0 magtape
handler.
MM.SYS This is the TJUl6 magtape handler.
CT.SYS This is the TAll cassette handler.
PR.SYS This is the PCll high-speed reader handler.
PP.SYS This is the PCll high-speed punch handler.
TT.SYS This is the general terminal handler for the
S/J Monitor. The F/B terminal handler is
included in the MONITR.SYS file.
LP.SYS This is the line printer (LP11, LS11, LV1l)
handler.
CR.SYS This is the CR11l card reader handler.
BA.SYS This is the BATCH run-time handler.
4.2 BUILDING RT-11 SYSTEMS FROM DECTAPE, DECPACK, AND DISKETTE
On DECtape, DECpack, and diskette, RT-11 1is distributed as a
ready-to-run Single-Job system. When bootstrapped (as described in
the RT-11 System Reference Manual, Chapter 2), the system 1is running
and may be used to build other DECtape and disk systems.
To build another DECtape or disk system from a running DECtape or disk
system, the following set of commands to PIP can be used. These
commands assume that the device to built has been assigned the logical
device name DKl:. (For example, the command ASSIGN DTO0:DK1 assigns

the logical name DKl to DECtape unit 0.
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Command Explanation

4R PJRCCR>

80K 1 /B<CR> Initialize the new DECtape or disk.
K1i/% ARE YQU SURE?Y<CR>

SDKL fARDKBI/S<CR> Copy all files from DKO to DKI1.

HDKL 1 A=DKL IMONTTRSYS/U<CR> Write the hardware bootstrap on

DK1.
#0KL 1 /K<CR> Check for bad blocks.

DKl is now a ready-to-run copy of the system device.

In the preceding example, the system files were copied to DKl: via
the /S option in PIP; the /S option makes the directory on DKl:
exactly the same as the directory on DKO:. In actuality, any method
of copying the files to the new device would have sufficed. For
example, the command:

*DK1iARDKO /S
could be replaced by:

DK4I/B/NIL2
SOKL}® %aDKOfo, #/Y/X

or

SDKLIMONITR,SYSaIMON]ITR,SYS/Y
¥DKLILP,SYSuLP,SYS/Y

etc., until all desired files are transferred.

When a disk is initialized for RT-11, the PIP /Z/N switches can be
used to determine the maximum number of files that can be entered in
the directory. (See the RT-11l System Reference Manual, Section 4.2.7
for details.) The PIP /Z command allows the following approximate
number of files per disk:

*DK:/% = DK:/Z/N:4 = 280 files allowed
*DK:/Z/N:10 = 560 files allowed
*DK:/Z/N:37 = 2170 files allowed

The procedures given in this document are for single platter disks;
if more platters are on the system, the disk initialization command
can be changed.

For example, to build an RK1l1l disk system from a running DECtape
system, use the following commands:

Commands Explanation

R PlR<CR>

HRKT/B/NELR2<CRY Initialize the disk.

Rui/2 ARE YOU SURE?Y<CR>

#RK1ASDTPI/S <CR> Copy the DECtape files onto
disk.

#RKICPMNS ), SYS=RKIMONITR,8YS/Y/R<CR> Rename the DECtape monitor
on the disk to an

appropriate name.
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Command Explanation

#RKIMONIYR,SYS3RKIRKMNSJ,8YS/Y/R<CR> Rename the disk monitor on
- the disk to MONITR.SYS (in
this case, the Single-Job

Monitor).
#RKIARRKIMON]TR,SYS/UKCR> Write the system bootstrap
- on the disk.
1RK!/K<CR> Check for bad blocks.

The RK11l disk may now be bootstrapped as described in the RT-11 System
Reference Manual, Chapter 2, or with the PIP /O switch. The original
DECtape MONITR.SYS file (on the disk) must be renamed to another name
before the RK monitor is named to MONITR.SYS, or it will be
automatically deleted when the RK monitor rename is performed.

As another example, to build an RF11l disk system from a running RKI11
system, use the following commands:

Command Explanation

2R PIP<KCR>

#RF 1 /2<CR> Initialize the disk to

RE:/2 ARE YOU SUREZY<CR> allow room for 280 files.

#RF1a w20,/ #/X/YCR> Copy all files from the

- running system to the new
system.

#RF $RKMNSJ,SYS=RF IMONITR,SYS/Y/R<CR> Rename the RK monitor on
the RF to an appropriate
name.

#RF IMONITR,SYS=RFIRFMNFB,SYS/Y/R<CR> Rename the desired RF
monitor on the RF disk to
MONITR.SYS (in this case,
the F/B Monitor).

¥RF1AaRFIMON]ITR,SYS/UCR> Write the system bootstrap
on the RF disk.
1RF8/K<CR> Check for bad blocks.

The RF1l1 disk may now be bootstrapped.

Note that in the above examples, all files were copied from the
running system to the system being built. Although this is a common
practice, it is not necessary, and is usually not possible when the
running system is disk and thie target device is DECtape or a smaller
disk. Only the following elements must be transferred.

1. A monitor file
2. The handlers for the desired devices
3. The hardware bootstrap

4. Those programs and files that will be wused with the new
system.

When building a system for a configuration that contains only LA36 and
diskette or DECtape, it 1is wise to avoid transferring any handler
files that are not required, since they require space on the system
device, yet serve no purpose. Note that the system device handler is
built into the monitor, therefore the file DT.SYS need not be
transferred to a DECtape system since both DTMNSJ.SYS and DTMNFB.SYS
contain the DECtape handler.
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Users of 8K machines may choose to build
MACRO.SAV,

systems
BA.SYS, and BATCH.SAV, while EXPAND.SAV and ASEMBL.SAV can

without the files

be eliminated from Single-Job systems with 16K or more of memory.

Although the system is distributed with 12 monitor files, the system
only requires 1 monitor for day-to-day operation. An application
would seldom need more than two (the Single-Job and

Foreground/Background Monitors for

a particular system device often

reside on the same volume for convenient switching).

The following example details the building of a working diskette-based

system from another diskette. This

system configuration includes

diskette, console terminal, and 16K words of memory.

Command

“R P]PCR>

#DXLI/E<CR>

Dx11/Z ARE YQU SURE?Y<CR>

A0X1IMON ' EDXQIMONITR,SYS/Y/X<CR>
#DXLIDXMNFBySYS3DX@IDXMNFB,SY3/Y/XCR>
ADXLI®,azDXPYTT,SYS,BA,SYS/Y/X<CR>
#DX1}#,asDXBJBATCH,SAV,EQIT,SAV/X<CR>
#DX1|#,#eDXB)MACRO,SAV,CREF,SAV/X<CR>
aDX1i#,aaDXBILINK, SAV,PIP/SAV/X<CR>

ADX1}e,28DXB|SYSMACSML/X<CR>
DXL 1A=DX1 IMONITR, SYS/UCR>

#DX1§/K<CR>
ADXL/0<CR>

4.3

Explanation

Initialize the disk to be
built.

Copy the RX1ll Single-Job
Monitor to the new
system.

Copy the RX1ll F/B monitor
to the new system.

Copy the console terminal
and BATCH handlers.

Copy the BATCH compiler
and the Editor.
Copy other needed system

files to the new gystem.

Write the
bootstrap onto
system device,
Check for bad blocks.
Bootstrap the new system
device.

system
the new

BUILDING RT-11 SYSTEMS FROM MAGTAPE (MBUILD)

The magtape on which RT-11 is distributed is a bootable
The following files on the system magtape have

contains RT-11 files.
special significance:

magtape that

MBOOT.BOT Used to read the secondary bootstrap
MSBOOT.BOT into memory.

MSBOOT.BOT Used to load an RT-11 file (normally MBUILD)
from magtape.

MBUILD.MT1 Used to build RK1l1l, RJS03/4, or RP11/RPO2
disk systems from TM11/TS03 or TM11/TU10C
magtape.

MBUILD.MT2 Used to build RF1l1 disk systems from
TM11/TS03 or TM11/TUl0 magtape.

MBUILD.MM1 Used to build RK1l1l, RJS03/4, and RF11/RPO2

disk systems from TJUlé6 magtape.
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MBUILD.MM2 Used to build RF11l disk systems from TJUl6
magtape.
MTINIT.SAV Used to 1initialize a bootable magtape.

MTINIT writes the bootstrap on the magtape
and zeroes the tape. MTINIT is used as part
of the procedure to backup a system device on
a bootable magtape.

The remaining .SYS files are the monitor and handler files as

described in Section 4.1. Step-by-step instructions for building
RT-11 with MBUILD are contained in Section 2.5.1.

4,3.1 Building RT-11 Sytems with MBUILD

MBUILD is the special system-build version of PIP which is loaded via
MSBOOT. This program is used to initialize the disk and transfer the
remaining files from magtape to disk. To build an RT-11 system from
magtape, the bootable magtape is booted via a hardware or software
bootstrap which reads MBOOT.BOT into memory. MBOOT .BOT then
automatically reads the secondary bootstrap MSBOOT.BOT (which must be
the first file on the tape) into memory.

MSBOOT.BOT types its version number, then prints an asterisk and waits
for the user to enter the file name of the MBUILD file to be used. As
noted above, the file name entered depends on the type of disk being
built and the type of magtape interface (TM1ll or TJUl6). When the
file name is entered, MSBOOT searches the magtape for the file, reads
it into memory, and starts it.

MBUILD prints its version number, then prints an asterisk. In
response to the asterisk, the user enters an I/O specification in the
standard RT-11 PIP format. The various operations that can be
performed by MBUILD are summarized in Table 4-1; they are a subset of
PIP commands. If no switch is specified, MBUILD assumes that the
operation 1is a file transfer in 1image mode; the files are not
concatenated.

NOTE

If more than 50 files at a time are to
be transferred to the disk, do not use
the *.* construction to perform the
operation. Use MBUILD to transfer the
necessary magtape handlers, monitors,
and PIP.SAV; then use PIP to transfer
the remaining files.
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Table 4-1
MBUILD Switches

Switch

Meaning

/C

/E

/F

/I
/L

/0
/Q

/R
/U

/X

/Y

/Z[:n]

Used with another switch to cause only files with the
current date (as designated using the monitor DATE
command) to be included in the specified operation.

Lists the entire specified directoéry, including unused
spaces, on the terminal.

Lists the short specified directory (file names only)
on the terminal.

Transfers files in image mode.

Lists the specified directory on the terminal; this
directory includes the file names and dates for each
entry.

Used to prevent the magtape from rewinding between each
file involved 1in the operation; n should be a large
positive number.

Used with /Z to specify the number of directory
segments (n) to allocate to the disk directory.

Boots the RT-11 system from the specified disk.

When used with another switch, causes MBUILD to print
each file name that 1is eligible for a wild card
operation and to ask for a confirmation of its
inclusion 1in the operation. Typing a Y causes the
named file to be included in the operation; typing
anything else excludes the file. The command line is
not processed until the user has confirmed each file in
the operation.

Renames the specified file.

Copies the bootstrap from the specified file into the
boot blocks of the specified volume.

When combined with wild card (*) file specification,
causes all files that satisfy conditions to be
individually transferred.

Causes system files and .BAD files to be operated on by
the command specified. Attempted modifications of .SYS
or .BAD files without /Y are not done and cause the
message ?NO .SYS/.BAD ACTION? to be printed.

Zeroes (initializes) the directory of the specified
disk; n is used to allocate extra words per directory
entry. When used with /N, the number of directory
segments for entries may be specified.
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4.3.2 Creating Bootable Magtapes with MTINIT

MTINIT is a small program used to initialize a magtape so that it can
be bootstrapped from RT-11. This program writes the bootstrap on the
magtape and zeroes the magtape. MTINIT is used primarily to create a
bootable magtape backup of the system disk.

The system disk being used to create the magtape must contain the
following files: MBOOT.BOT, MSBOOT.BOT, MTINIT.SAV, the appropriate
MBUILD file, the appropriate monitors, the appropriate device
handlers, and the desired system programs.

To call MTINIT from the RT-11 system device, type:

R MTINIT<CR>

in response to the dot printed. by the Keyboard Monitor. MTINIT
prints:

MTINIT Vxx-xX
*

and the user responds:
MTn:=<CR>

where n is the magtape unit number on which the bootable magtape is to
be created. MTINIT rewinds the magtape on MTn and prints:

MTn:/ZERO/BOOT - ARE YOU SURE?
the user responds,

Y<CR>
When MTINIT has written the bootstrap and zeroed the magtape, it
returns to the keyboard monitor which prompts the user with a dot at

the terminal.

PIP can then be used to transfer the remaining files to the magtape.
Files must be copied to the magtape in the following order:

1. MSBOOT.BOT

2. MBUILD.xxx files
3. Monitor files

4. Device handlers

5. Programs

4.4 BUILDING RT-11 SYSTEMS FROM CASSETTE (CBUILD)

On cassette, RT-11 is distributed as a series of RT-11 files on
several cassettes, each cassette labeled DEC-11-ORTSA-E-TCn. The
following files on the system cassettes have special significance:
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CBUILD.SYS CBUILD is the special system-build version of
PIP which is loaded via the cassette
bootstrap. This program is used to

initialize the disk and transfer the
remaining files from cassette to disk.
CBUILD.SYS is wused to build RK1ll systems
only.

MONITR.SYS The RT-11 Single-Job RK1l Monitor file.

The remaining .SYS files are the monitor and handler files as
described in Section 4.1. Step-by-step instructions for building
RT-11 with CBUILD are contained in Section 2.6.1.

CBUILD is designed to allow cassettes to serve as backup devices.
CBUILD can be wused to transfer files between standard cassettes and
other RT-11 devices, delete cassette files, and 1list cassette
directories. Cassette to cassette transfers, however, are not
allowed.

To build an RT-11 system from cassette, bootstrap an RT-11 cassette
(with the file CBUILD.SYS as the first file) on Unit 0 and perform the
following operations:

In response to the asterisk printed by CBUILD, type an I/0
specification in the standard RT-11 format.

CBUILD accepts up to six input files and three output files. The
contents of the input file are transferred to the output file in image
mode.

The various operations that can be performed by CBUILD are summarized
in Table 4-2. If no switch is specified, CBUILD assumes that the
operation is a file transfer in image mode; the files are not
concatenated.

Table 4-2
CBUILD Switches
Switch Meaning
/A Transfers files in ASCII mode (nulls are ignored).
/B Transfers files in formatted binary mode.
/D Deletes the file specified from the output cassette.

The /D switch is valid only if the output device is a
cassette. For example:

:CTilOF!LE.MAC/D
deletes OFILE.MAC from the cassette on drive 1.

/E Lists the entire directory including spaces called
*EMFTY which result from deleted files. For example:

#CTRI/E

lists the directory of the cassette mounted on unit 0
including *EMPTY entries.

(continued on next page)
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Table 4-2 (Cont.)
CBUILD Switches

Switch Meaning

/F Prints the short directory of the specified cassette

(file names only). For example:

SLP13CYLI/F
prints the directory (file names only) of cassette unit
1 on the line printer.

/G Copies a file and ignores input errors. When copying
from a cassette to another device, input errors in data
and the header are ignored.

/1 Transfers files in image mode. For example:

or . )

none SCYRIFA,FB)FCeFD,FE FF/!
transfers files FD, FE, and FF from device DK to
cassette unit 0 as files FA, FB, FC.

/L Reads the input cassette directory and writes it on the
output device. The directory includes file names and
dates for each entry. Notice that in this case the
input file itself 1is not transferred, only the
directory. The /L switch is valid only if the input
device is a cassette.

/M Reads multi-volume cassette files.

/N Used with /Z to specify the number of directory blocks
to allocate on the disk or DECtape. The number of
directory blocks governs how many files can be stored
on a volume,

/0 Boots the RT-11 system from the specified disk or
DECtape unit 0. For example:

H¥RK3/0

/Q Reads after write; writes a block then reads that
block and checks for write errors.

/U Transfers the system bootstrap to the specified device.
For example:

:DK!A!CTi!MONI?R;SYS/U
transfers the bootstrap in the file MONITR.SYS from
cassette unit 1 to the boot blocks of the device DK.
The file name A is a dummy specification.
/v Displays the version number of CBUILD.
/X When combined with wild card (*) file specification,

causes all files that satisfy conditions to be
individually transferred.

(continued on next page)
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Table 4-2 (Cont.)
CBUILD Switches

Switch Meaning

/2 Clears the directory of the specified device. The
message:

ARE YOU SURE?

is displayed. Enter Y and a carriage return to zero
the directory; any other response causes CBUILD to
ignore the command. /Z allows specification of extra
words in the directory entry when used to zero a disk
or DECtape. For example:

DTe1/212

provides two extra words per directory entry. A value
given to the /Z switch when used to zero a cassette has
no effect.

Use the following set of commands (or their equivalent) to build the
RK11l disk system.

Commands Explanation

HRKI/B/NPL2<CR> Initialize disk directory.

ARE YQU :SURE?

Y<CR> 5

WRK 8 oaCTRIR #/Y/X<CRD Write system files on disk. Repeat

this command for each cassette
necessary to build the desired

system.
#RKIASCTPIMONITR,8YS/U<CR> Write bootstrap on disk.
#RK1/0<CR> Bootstrap the disk system.

RT-11 is then running from the RK1ll disk and may be used in the normal
fashion to copy any other desired files from cassette to disk. Note
that no devices other than disk or cassette can be used until their
handler files have been added to the disk and the system has been
rebooted.

4.5 BUILDING DISK SYSTEMS FROM PAPER TAPE (PT BUILD)

RT-11 is distributed as object modules on paper tape. Two of the
tapes (PT BUILD Tapes 1 and 2) are used to place a rudimentary V01l-15
Monitor and Linker on the disk. The disk system is then started and
the Linker is used to link OLDPIP from paper tape onto the disk. Once
linked, OLDPIP is used to copy the remaining paper tapes onto the
disk, where they can be linked to complete the system.

The following paper tapes have special significance:

DEC-11-ORPBA-D-PB1 This paper tape is for RK1ll systems only.
RK PT BUILD Tape 1

DEC-11-ORPBA-D-PB2 This paper tape is for both RK1l and RF11l
PT BUILD Tape 2 systems.
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DEC-11-ORPBA-D-PB3 This paper tape is for RF1ll systems only.
RF PT BUILD Tape 1

To build an RT-11 system from paper tape, perform the following
operations:

1.

2.

Load the Bootstrap Loader (see Section A.6) at 37744, then
use it to load the Absolute Loader.

Using the Absolute Loader, load the appropriate PT BUILD Tape
1 for the system device desired. It self starts and prints:

PT BUILD Version number

There is a 10-15 second pause, after which PT BUILD prints:

PLACE SECOND TAPE {N READER] ‘
STRIKE ANY CWARACTER TO CONTINUE,

Place the tape PT BUILD Tape 2 into the reader, then strike
any character to start the tape.

There is a slight pause, after which the following is
printed:

DISK BUILD COMPLETE,
RT=11 V21-15

During the build procedure, only a
WRITE FAILED

error message has exact meaning. If encountered, check to
ensure that the system disk 1is not WRITE-PROTECTed. Any
other error indicates a user error or hardware problem.

Link OLDPIP as follows:

YR LINK<CR>

#QLOPIP=PRY
ree

For each occurrence of the prompting ", place the tape OLDPIP
(DEC-11-OROPA-D-PR) in the reader, then strike a character to
read the tape. Type CTRL C when the second * is printed.

Run OLDPIP to copy the remaining tapes onto the system disk
(use the /B switch for all files but SYSMAC.SML, SYSMAC. 8K,
and VTMAC.MAC, which require /A.) Unlike the V02C system when
built, OLDPIP prompts with an up-arrow or circumflex prior to
reading each tape, and proceeds when a character is struck at
the keyboard.

Section 2.7.1 lists the tapes distributed with RT-11. If a
specific component is not reguired, it is not necessary to
transfer the corresponding tapes.

PREXEC.0BJ and PREPAS.OBJ are the object modules for EXPAND.
SMEXEC.OBJ, SMMAC.OBJ, and SMPST.OBJ are linked for ASEMBL,
while RTEXEC.OBJ, RTMAC.OBJ, and RTPST.OBJ are the MACRO
object modules. PIP.OBJ is the object module for PIP.
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VTHDLR, after a pass by the Librarian, becomes the display
handler. CT.OBJ through MM.OBJ are linked into handlers of
the same name; RFBTFB.OBJ through RT11SJ.0BJ are the RF11l
and RK1ll monitor components. SYSF4.0BJ becomes SYSLIB after
a pass through the Librarian; BA.OBJ and BATCH.OBJ are the
BATCH system components.

EDIT.OBJ and VTLEDT.OBJ make the Editor, while LINKO through
LNKOV5 are the components for the V02C Linker. DUMP.OBJ,
SRCCOM.0OBJ, FILEX.OBJ, and CREF.OBJ are linked for programs
of the same name, while LIBRO through LIBR4 become the
Librarian. PATO through R50ASC are linked with RT-11 FORTRAN
(if available) to make PATCHO.

7. Run LINK to generate the V02C .SYS files and program .SAV
files as described in Chapter 5. Linking the new V02C Linker
will generate ADDITIVE REF messages, which should be ignored.
Once the V02C Linker is built, it should be used for
subsequent linking operations.

8. Rename the desired monitor file to MONITR.SYS, then copy the
bootstrap with the PIP /U switch.

9. Reboot the system with a hardware bootstrap or use the
bootstrapping procedures 1in the appropriate section of
Appendix A. The .OBJ files (except for ODT, SYSLIB, and
VTLIB) can be deleted as well as OLDPIP.SAV, since they are
no longer required.

4.5.1 Directory Extension

When a device 1is =zeroed, additional directory segments can be
specified by use of the PIP /N switch. Once files are written on the
device, however, the directory size cannot be changed without using
the /Z option in PIP, which destroys existing directory information.

Although it is recommended that, whenever possible, the PIP /Z/N
combination be used to determine directory size, the following program
may be used to change the size of a directory on-line without
reinitializing the disk. It can be wused if there 1is no other
alternative, and will be of special interest to paper tape users who
cannot specify the size of their disk directory at system build time.
The program should be used only as a last resort, and only on a disk
which has been thoroughly backed-up. It should be entered as
instructed in the comments. Instructions for its use are also in the
comments.
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FOR EXAMPLE R
KRINE/NTLA

A
¥
P
y
2
v
&
¢
&
¥
s
v
Y
B

THERE ARE TWO FOSSTRLE ERROR

»

¥ THARD 170 ERRORT
¥

§

PILLEGAL COMMANDT

a2y sEs wr ca@s o> en @

s

COMMAND®?
I8 RESTAR

§ I
§ AN

THIE
THE

PILLEGAL
FROGRAM
TO CREATE DIREXTy TYPE THIS
o MACRD
KITREXT =D LREXT

TO ABGEMELE

TO LINKY

Er oS> @ C@E mE I e e ew

<>

>
=
=
=
@
e
~s
e
~a
£S5

« MOALL
¢+t}’0\?

TLLCMI:
STaRT:

S ATE » #TEXT y 40
3%

III(MU
(EFIFeLOLELA
ILLCMU

MO
MOV
MOy
« RE AT
ReG
G
BNE
MOV
AL
MOy
LM
B
AL
CMF
REGT
ML
SR

llllllxlfllr'yll“
K FW;HJu&ovP’

|ﬁ(hw}9%1000
TLAL.CME
(B o hid
R e R g

Fodh o oS

Fedy b 3%
FLLEGHMD

N

Rt 22CR3)
TLLCMI

el ORI
Frd v 2@ ORI

ME

Gk QCCURS S

TEXT

1

L. AL

EOMUST RE AN
EAST 24 BLOCKS

BHAGES 2

WILL QUCUR TF
REVICE CANNOT
HM\[WJMU‘" ERIOE .
WL
1)
2)
kD]

4 = OF

ACCOMODATE

THE T

TNTO THE FILE

FTYRE "PILLEGAL
. i3
SANY  SUWITCHE
FN0-BAD {UMNHNU
BANIM UM FIRST
FNO-BAD COMMAND
vNUMBh& Hl SEGH
I MR

& OFCOR

el

§ UNU“ » o LAk

FNO-BAD (IMMﬁNU
FLIFNATE FILE &
§REDUCE <

4-15

(HECTMAL)D
CTORY ON RKGO»

THE
RE

U[(Uh ON ANY OF
ROPREATE

NTRY
S0 NUMBER O

TOTAL
S UNLSET

TRECTORY

T [UMMﬁND

5 OINTO
T IRECTORY

PONOW

MEW SEG
}UU LARGE?

STERT
SET

SUNUSET

READ QR
THE

I XX

TO EXC

B QUIE S

POTREXT . MAc!

eeMle o JOBTEENy  READWy  WRITWy EXIT» o FRINT

COMMANMEIT "

TRPUT FILES

0l

.........

N DTk
NEW DR TN
TOTAL

R NEW
TARE

IZN(HIUII T

ATITIRES S

GLZE

ENTO R
I R
‘UIY BUFFER

STRING

SEGMENTS
FOR WHICH THE FIRST
ARES  OF

DYRECTORY  FOR
WRITTEN WEITHOUT

WITH

T0O THE

AT

THE

FOLLOWI NG ((]NIlIWI(]N‘=
COMMAND GTRING
STORY NOT
EGMENTS WOULD :
SO0 ALLOWARLE 31C10) |
AREA TOO SMALL !
EOODIRECTORY

SUNUSE

TQ i
INCREASE

TS UNMODIFIED

THE EHITO@«

ITHTO R4

R4

SBEGE

1%

MEW S




RT-11 SYSTEM CUSTOMIZATION
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«END START

4.6 CUSTOMIZATION FOR SPECIAL HARDWARE

This section contains instructions on patching various RT-11 system
components to customize your system for specific hardware. The
patching instructions contain certain mnemonics in place of actual
values. For example, the mnemonic $HSIZE is used in place of the
actual value for the handler size. The actual values for these
mnemonics are listed in RT-11 System Release Notes, Table 2.

4.6.1 High Baud Rate Serial Console Devices

The serial LA30 (LA30S) reqguires that filler characters follow each
carriage return; the 600, 1200, and 2400 baud VTO05's require that
filler characters follow each line feed. RT-11 has established a
mechanism by which any number of fills may follow any character. The
byte at location 56 (octal) contains the character to be followed by
fillers and the byte at location 57 (octal) contains the number of
null fills to be used. These locations are initially set to =zero,
which results in no fillers being generated (normal operation for
LT33, LA30P, LA36, VT50, and VT52).

Depending on the terminal, modify the locations as follows:

Lo¢c 56 Loc 57 Resulting Word (octal)
LA30S 110 baud 015(8) 002(8) 1015
LA30S 150 baud 015(8) 004(8) 2015
LA30S 300 baud 015(8) 012(8) 5015
VT05 600 baud 012(8) 001 (8) 412
VT05 1200 baud 012(8) 002(8) 1012
VT05 2400 baud 012(8) 004 (8) 2012

The proper octal word can be changed permanently in the monitor by
using PATCH to modify locations 56 and 57 in the monitor file. For
example:
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.R PATCH<CR>

PATCH Version number

FILE NAME--

*MONITR.SYS/M<CR> ’

*56\0 15<LF> (Fill after <CR>
57\0 4<CR> with 4 nulls)
*E

Once the change is made, the bootstrap recopied with the PIP /U
switch, and the monitor rebooted with the PIP /O switch, all programs
that use the monitor for console I/O will operate correctly.

4.6.2 Magtape Parity, Density, Number of Tracks

4.6.2.1 TM1l (MT.SYS) =-- The RT-11 T™™11 magtape handler is
distributed such that it will correctly handle both 7- and 9-track
drives without modification. It does so at 800 bpi, using the TMI11.
dump mode for 7-track drives. Seven-track drives can also be written
(in hardware mode only; see the RT-11 System Reference Manual,
‘Appendix H) at 200, 556, and 800 bpi (non-dump mode) by modifying the
handler as described below.

To alter the magtape density used by the handler, the following
patches must be made:

1. Patch the handler density word ({location PARDEN in MT.SYS).

2. When changing from 800 bpi 9- or 7-track dump mode to 200,
556, or 800 bpi 7-track, you must patch the handler to
default to hardware mode {(location HW in MT.SYS) and patch
the SSTAT entry in the monitor for MT.SYS (location MTSTAT in
MONITR.SYS) so that the special device bit (bit 12) 1is off
(zero).

3. When changing to 800 bpi 9- or 7-track dump mode from 200,
556, or 800 bpi 7-track, you must patch the handler to
default to software mode and patch the $STAT entry 1in the
monitor for MT.SYS so that the special device bit is on
(one) .

NOTE

In the 200, 556, and 800 bpi 7-track
modes, with the $STAT table patched so
that bit 12 is off, the MT handler will
not get control when a .LOOKUP, .ENTER,
.CLOSE, or .DELETE 1is 1issued for MT.
Doing a .LOOKUP, L.(ENTER, or .CLOSE in
this state simply opens or closes a
channel associated with MT. The magtape
is not rewound for any of these
functions in this state; the only
operations that are passed to the
magtape handler are .READ, .WRITE, and
special functions (.SPFUN).
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The following table describes the patches for the various magtape
densities:

7-track dump mode
200 bpi 556 bpi 800 bpi (800 bpi) or 800 bpi

Location 7-track 7-track 7-track 9-track

PARDEN (MT.SYS) 0 20000 40000 60000
HW (MT.SYS) 377 377 377 0
MTSTAT (MONITR.SYS) 2011 2011 2011 12011

For example, to cause the MT handler to write 7-track tapes at 556
bpi:

R PATCH<CR>

PATCH Version number

FILE NAME--
*MT.SYS<CR>
*PARDEN/60000 20000<CR>
*HW /00000 377<CR>
*F

FILE NAME--
*MONITR.SYS/M<CR>
*MTSTATK}ZOll 2011<CR>

*E
.R PIPKCR>
*SY:A=MONITR.SYS/U<CR>
*SY:/O<CR>

NOTE

" See RT-11 System Release Notes, Table 2, for the
exact addresses of PARDEN, HW, and MTSTAT.

4.6.2.2 TJUlé6 (MM.SYS) =-- The TJUl6 allows five possible tape modes
in file-structured operation. Since the user may wish to transfer
between tapes written in various modes, the TJUl6 handler includes a
table that defines the default mode for each magtape unit (MMO to
MM7). The user can change the default mode for a particular unit
simply by patching that unit's entry in the mode table. The table is
located at UNIMOD in the magtape handler and 1is eight words 1long.
Each word contains the mode for a given unit (0-7).

The default mode for a particular unit may also be changed dynamically
under program control. A nonfile-structured LOOKUP with a file count
between 1 and 5 causes a mode change for the unit accessed. The
following 1list shows the possible modes and corresponding table value
for patching and file count for dynamic modification:

Mode Table Value File Count
200 bpi 0 1
556 bpi 400 2
800 bpi (odd parity) 1000 3
800 bpi (even parity) 1400 4
5

1600 bpi (phase-encoded) 2000

4-18 July 1976
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Default for all drives is initially 800 bpi even parity. The handler
can distinguish between 7- and 9-track drives, so the user need not
concern himself with the type of drive in use.

For example, to cause unit 1 to write in 1600 bpi mode (the first word
of the table, location UNIMOD, is mode for unit 0; location UNIMOD+2
is mode for unit 1):

«R PATCH<LCR>

PATCH Version number

FILE NAME--
*MM.SYS<CR>

¥UNIMOD+2/1000 2000<CR>
g

<R PIP<CR>
*SY: /O<CR>

NOTE

When dynamically modifying the mode with
a nonfile-structured LOOKUP, position
the magtape at the beginning of the tape
(BOT) . See RT-11 Release Notes, Table
2, for the exact address of UNIMOD.

4.6.3 Specifying the Number of RF11l Platters

RT-11 is distributed with fixed-head disk support initialized for one
platter. To allow RT-11 to make use of more than one platter, the
device size table in the various monitor files must be modified as
follows:

Number of Platters New Value of Table
1 2000
2 4000
3 6000
4 10000

For example, to modify the RF1l1 F/B Monitor for three RF/RS11
platters, type:

.R PATCH

PATCH Version number

FILE NAME--

¥RFMNFB.SYS/M<CR>
*RFSI%,/2000 6000<CR>
XE

.R PIP<CR>

*SY:/O<CR>
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NOTE

For all monitors, the address to modify
for RF disk is RFSIZ. The address of
RFSIZ for the current version of the
monitor can be found in RT-11 System
Release Notes, Table 2.

Once the above change has been made, zeroing the disk (using the PIP
/Z switch) will adjust the directory to the appropriate size. If the
system is already running off fixed-head disk as the system device and
the disk cannot be zeroed without destroying the system, compressing
the disk (with the PIP. /S switch) will automatically re-adjust the
directory size.

4.6.4 Specifying a 50-Cycle Clock Rate

RT-11 1is distributed with the Keyboard Monitor TIME command
calculations based on a 60-cycle clock rate. To cause the TIME
command to base calculations on a 50-cycle clock rate, modify the
monitor such that bit 5 (40(octal)) 1is set in the monitor
configuration word (see the RT-11 System Reference Manual, Section
9.2.6). For example:

For the F/B Monitors:
<R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
¥CONFIG/1 41<CR>
*E

.R PIP<CR>
¥SY:A=MONITR.SYS/U<CR>
¥SY:/O0<CR>

NOTE

See RT-11 System Release Notes, Table 2
for the exact address of CONFIG in the
current monitor.

For the S/J Monitors:
R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*CONFIG/0 40<CR>
*E
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.R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
*SY: /O<KCR>

4.6.5 Interfacing RJS03/4 DISKS TO RT-11

RT-11 is distributed with the monitor device tables for RJS03/4 disk
initialized for RJSO03. To allow complete use of all the space
available on an RJS04 disk, modify the device size table in the
monitor as follows:

Location RJS03 Value RJS04 Value

DSSIZ 2000 4000

For example, to modify the RT1l DS monitor to support an RJS04 disk
rather than RJS03, type:

.R PATCH

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*DSSIZ/2000 4000<CR>
*E

.R PIP<KCR>

*SY:A=MONITR.SYS/U<CR>
*SY:/0<CR>

NOTE
See RT-11 System Release Notes, Table 2,

for the exact address of DSSIZ in the
current monitor.

Once the above change has been made, zeroing the disk (using the PIP
/% switch) will adjust the directory to the appropriate size. If the
system is already running from fixed-head disk as the system device
and the disk cannot be zeroed without destroying the system,
compressing the disk (with the PIP /S switch) will automatically
re-adjust the directory size.

4.6.6 Interfacing RP03 Disks to RT-11

The RP02 support provided in the distribution kit is initialized for
RP02 only. The RT-11 file structure can accommodate a maximum of
64000 (10) blocks. The 40000(10)-block RP02 cartridge, therefore, can
be accommodated as a single logical unit, while an RP03 cannot.

The RT-11 RP02 support can easily be altered, however to accommodate
RP03s as follows:
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1. Each RP03 drive must be considered as two 1logical units of
40000 blocks each; in essence, a single RP03 drive looks
like two RP02 drives to the system. The cartridge on
physical wunit n is accessed as logical DPn and DPn+4; thus,
drive 0 is referenced as DP0O: and DP4:, drive 1 is DPl: and
DP5:, etc. Note that although an RP03 is physically one
device, it is two separate devices to the system. Each
logical unit has its own complete directory and data space.

2. The DP.SYS handler must be patched to change 1location RP23
from 404 (octal) to 1404 (octal).

3. The DP monitors must be patched to alter location RP23 from
404 (octal) to 1404 (octal).

For example, to allow RT-11 to support RP03s:
R PATCH<CR>

PATCH Version number

FILE NAME--—
*DP.SYS<CE>
*RP23/ 404 1404<CR>

¥
R PATCH<CR>

PATCH Version number

FILE NAME~=-

iDPMNFB.SYS/M<CR>
*RP23/ 404 1404<CR>
*E

.R PATCH<CR>

PATCH Version number

FILE NAME--

*DPMNSJ . 5YS/M<CR>

*RP23/ 404 1404<CR>
*E

+R PIPKCR>

*SY:/O<CR>

NOTE

See RT-11 System Release Notes, Table 2,
for the actual location of RP23 in each
monitor and in DP.SYS.

Note that a maximum of four RP03s can be supported on the system.
RP02s and RP03s can be mixed as long as the total number of units
(physical drives) on.the system does not exceed four. If the system
contains only RP02s, the above changes must not be made and the system
can support as many as eight units.

4-22 July 1976
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4.6.7 Interfacing Card Readers to RT-11

Although the CR1l1l device handler is included in the RT-11 VO02C kits,
this device 1is not included in the monitor device tables due to lack
of available space. To install the card reader in the V02C system,
the user must examine Table 3 in RT-11 System Release Notes, select a
device that is not used on the system, and replace that device with
CR. Four tables must be patched: the handler size table, the device
size table, the physical name table, and the device status word table.
The corresponding table values for the CR driver are:

handler size: 1326

device size: 0
physical name: 12620 (.RAD50 /CR/)
status word: 40014

The table entries to be patched are:

SHSIZE + octal offset for driver to be replaced
SDVSIZ + octal offset for driver to be replaced
SPNAME + octal offset for driver to be replaced
SSTAT + octal offset for driver to be replaced

NOTE

See RT-11 System Release Notes, Table 2,
for the exact addresses of $HSIZE,
$DVSIZ, SPNAME, and S$STAT.

For example, suppose the PCll reader/punch is not used on the system.
In this case, the PR and PP drivers are not needed. The PR driver is
selected to be replaced by the CR driver. The PR driver's table index
is 5, which 1is equivalent to an octal byte offset of 10 into each
table. The following patches can then be applied to the appropriate
monitors.

For the Single-Job Monitors:
.R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*BASE ; OR<CR>

*0,13634/174 1326<CR>
*0,13670/0 0<CR>

*0,16500/63320 12620<CR>
*0,16534/40007 40014<CR>
*E

.R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
*SY:/O<CR>
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For the F/B Monitors:
«R PATCH<KCR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*BASE ; OR<CR>

*0,14566/174 1326<CR>
¥0,14622/0 0<CR>
%0,17640/63320 12620<CR>
*0,17674,/40007 40014<CR>
*E

.R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
¥SY:/O<CR>

NOTE

See RT-11 System Release Notes, Table 2 for the
actual address of BASE.

4.6.8 Changing the Location of VT1ll Floating Vectors

The floating vector region on the PDP-11 is situated in locations 300
to 476; VTLl display processor vectors are normally located at 320 to
332, However, the VT1l display vectors may be forced to float by the
addition of other devices. For example, VT1l device vectors may be
changed if a DL1l device (a communications device) is added.

In such a case, a patch to the RT-11 monitor (at GTVECT), to reflect
the new location of the VT1l display vectors, is necessary. The value
of the VT1l display stop vector (called NEW in the following example)
must be determined by consulting the configuration data for the
particular installation.
For the F/B Monitors:

.R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*GTVECT/320 NEW<CR>
*E

-R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
*SY: /O<CR>

NOTE
See RT-11 System Release Notes, Table 2,

for the exact address of GTVECT in the
current monitor.




RT-11 SYSTEM CUSTOMIZATION
For example, if NEW is 340 and the value of GTVECT for the F/B Monitor
is 37354:
R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*37354/320 340<CR>
*E

.R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
¥SY:/O<CR>

This patch enables the text sc¢roller (GT ON), the display file
handler, EDIT, BASIC/GT, and FORTRAN/GT to function properly on the

system without further patching.

4.6.9 Interfacing a Second Diskette Handler

RT-11 V02C is distributed with only two diskettes supported. If
additional diskettes are needed, an additional device handler for each
two extra diskettes must be installed into the RT-11 monitor. A
system with an additional diskette handler must have at least 16K

words of memory.

Perform the following operations to install a second diskette handler
in the system.

1. Use PIP to create a copy of the floppy handler:
.R PIP<CR>

*DY.SYS=DX.SYS/Y/X<CR>
*°C

2. Use PATCH to modify the new handler (DY.SYS) as follows:
-R PATCH<CR>

PATCH Version number

FILE NAME--

*DY.SYS<CR>

*1000/264 XxxXx<CR>
*DXIOP/177170 YYYYYY<CR>
*E

.R PIP<CR>
*SY:/O<CR>

where xxx is a 3-digit value for the interrupt vector address
for the second diskette controller and yyyyyy is a 6-digit
value for the I/0 page address of the second diskette

controller.

NOTE

See RT-11 System Release Notes, Table 2, for the
actual address of DXIOP.

4-25
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Use PATCH to insert the new handler into the system tables in
place of another handler. Four tables must be patched:
handler size, device size, physical name, and device status
word. The corresponding table values for the DY driver are:

handler size: 670

device size: 756

physical name: 16350 (.RADS50 /DY/)
status word: 102022

The table entries to be patched are:

$HSIZE + octal offset for driver to be replaced
$DVSIZ + octal offset for driver to be replaced
$PNAME + octal offset for driver to be replaced
$STAT + octal offset for driver to be replaced

NOTE

See RT-11 System Release Notes, Table 2, for the
exact addresses of SHSIZE, $DVSIZ, S$SPNAME, and S$STAT.

For example, suppose that the TU60 cassette handler is not
used on the system. Since the CT driver is not needed, it is
selected to be replaced by the DY handler. The CT driver's
table index is 10, which 1is equivalent to an octal byte
offset of 22 into each table. The following patches can then
be applied to the appropriate monitors:

For the Single~Job Monitors:
<R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*BASE ; OR<CR>
*0,13646/3710 670<CR>
*¥0,13702/0 756<CR>

*¥0,16512/12740 __ 16350<CR>
*0,16546,/12013 102022<CR>
*E B
.R PIP<KCR>
*SY:A=MONITR.SYS/U<CR>
*SY:/O<CR>

For the F/B Monitors:
+R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*BASE ; OR<CR>

¥0,14600/3710 670<CR>
%0,14634/0 756<CR>
¥0,17652/12740 16350<CR>
*0,17706/12013 102022<CR>
*E
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.R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
*SY:/0<CR>

NOTE

See RT-11 System Release Notes, Table 2, for the
exact address of BASE.

4. The diskettes on the second controller may now be referenced
as DY0O and DYl. The monitor ASSIGN command may be used to
assign a user logical name such as DX2 or DX3 as follows:

4ASSIGN DYDIDX2<CR>
1 ASSIGN DYLIDX3<CR>

When the name DX2 is used, operations will be performed on
DY0; when the name DX3 is used, operations will be performed
on DY1l., Note that the ASSIGN command is temporary and must
be reissued each time the system is bootstrapped.

4.6.10 Reducing the Size of Text Window Displayed

The Editor is constructed in such a way that when the scope is in use,
the window into the buffer and the scrolled commands lines are
separate "pictures". On rare occasions, if the text window around the
cursor contains long 1lines and several 1line feeds (or form feed
characters), the window can "overflow" onto the scrolled editing
commands, making that portion of the screen difficult to read.

In most applications, this problem does not occur; when it does, the
obscure 1lines can be seen by advancing the cursor several lines to
bring them into clear view.

If the problem is troublesome for a particular application, it can be
removed by reducing the size of the window displayed as follows:

«R PATCH<KCR>

PATCH Version number

FILE NAME--
¥EDIT.SAV<CR>
¥EBASE ; OR<CR>

*0,DSARG/. 12 n<CR>
*E —

.R PIP<CR>
*SY:/O<CR>

where n is the number of lines to be displayed above and below the
cursor; n should be smaller than the value currently in DSARG to
eliminate the problem.

NOTE
See RT-11 System Release Notes, Table 2,

for the exact addresses of EBASE and
DSARG.

4-27
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4.6.11 Using "}" and "™" Characters on LA36

The LA36 contains two characters (} and ) which generate ASCII codes
175 (octal) and 176 (octal). Because many older terminals generate
175 (octal) and 176 (octal) for ALTMODE (or ESCAPE), RT-1l1 EDIT treats
175 (octal) and 176 (octal) as ALTMODE, making the new characters
impossible to insert as text.

The Editor may be patched as follows to remove the special-case check
for these characters so that they may be used on an LA36 or other
terminal capable of handling them.

+R PATCH<CR>

PATCH Version number

FILE NAME--—
*EDIT.SAV<CR>
*ALTTST/ 175 33<CR>

*ALTTST+6/___176 __ 33<CR>
*E

.R PIP<CR>
*SY: /O<CR>
NOTE

See RT-11 System Release Notes, Table 2,
for the actual address of ALTTST.

Once EDIT is altered in the preceding manner, "}" and """ can be used
normally.

4.6.12 Setting an Upper Limit on File Size

RT-11 is distributed such that the maximum size of a file allocated in
a general JENTER request 1is half the largest space, or the entire
second largest space available, whichever 1is larger. This is
satisfactory for most applications and should be left unchanged. It
is possible that certain applications require that an upper 1limit be
set on the size of a file; for these applications (and these only),
the following change can be made.

For Single-Job Monitors:
+R PATCHLKCR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*BASE ; OR<CR>

*0,MAXBLK/_ 177777 n<CR>
*E

where n is an octal number of blocks defining the maximum file size
for a general .ENTER.



RT-11 SYSTEM CUSTOMIZATION

-R PIPKCR>
*SY:A=MONITR.SYS/U<CR>
*SY:/O<CR>

NOTE

See RT-11 System Release Notes, Table 2,
for the actual values of BASE and
MAXBLK.

For Foreground/Background Monitors:
R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>
*BASE ; OR<CR>

*0,MAXBLK/__ 177777 n<CR>
*E

where n is an octal number of blocks defining the maximum file size
for a general .ENTER.

.R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
*SY:/0<CR>

4.6.13 Running RT-11 in Less Memory Than That Available

The V02C monitors have bootstraps which allow the system to run in
less memory than is available on the system (e.g., RT-11 can be
bootstrapped to run in the lower 12K or 8K of a 16K machine). Most
applications require that RT~11 make use of all memory available, and
the system is distributed such that it automatically does so.

If (and only if) an application requires that RT-11 run in less memory
than is available, the following change can be made.

For all monitors:
.R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>

*BHALT/ 407 0<CR>
*E

.R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
NOTE

BHALT is a value obtained from Table 2 of RT-11
System Release Notes.
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Once the change has been made and a new system bootstrap written on
the device (with the PIP /U switch), a halt occurs whenever the system
is booted.

At this point, set the switch register to one of the following values
and press CONTINUE; the bootstrap operation completes for the
specified memory size.

40000 = 8K
60000 = 12K
100000 = 16K
120000 = 20K
140000 = 24K
160000 = 28K
>160000 = Use all available memory.

4.6.14 Accessing Nonsystem Disks on Single-Disk Systems

Source disks and other nonsystem disks can be accessed on single-disk
systems with more than 8K words of memory as follows:

1. Boot the system disk and enter the date.

2. LOAD the handler for the device to which the desired files
will be transferred.

3. Run PIP. When the prompting * appears, dismount the system
disk.

4, Mount the source disk, WRITE LOCKed, in place of the system
disk.

5. Transfer the desired files to the backup device (such as
magtape or cassette).

6. Remount the system disk.
7. Type CTRL C to return to the monitor.

PIP always keeps the USR resident and, with the handler loaded, the
system disk is not required if no other devices are referenced.

For example to transfer RT-11 sources £from the source disk to TM11l
magtape on a single-disk system:

1. Boot system and enter the date.

2, Type: LQAD MT<CR>
Response: '

Type: R PIP<CR>
Response: #

3. Dismount system disk, mount source disk.
4. Type: MTZiw, vae a/X/MILCCRY
5. When done, remount system disk.

The sources can now be manipulated from magtape.



RT-11 SYSTEM CUSTOMIZATION

4.6.15 Reassigning Device Names for RK1ll and RF1ll

Users of other DIGITAL operating systems will notice that RT-11 wuses
the controller names (RK and RF) rather than the more common
user-level names (DK and DF) for these devices. This is due to the
fact that RT-11 uses the name DK to refer to the default storage
device, which may not necessarily be the RK1l.

If you find this situation annoying, the device names can be
reassigned with the monitor ASSIGN command, as follows:

1ASS]GN RKIDK<CR>
IASSIGN RF{DF<CR>

Note, however, that when DK is reassigned in this manner, all default
storage goes to the device name DK, and you may not wish to use the
physical device RK as the default storage device.

4.6.16 Interfacing a Foreground Terminal

Applications for the F/B Monitor frequently require that the
foreground program dialogue appear on a separate terminal, independent
of the console terminal.

To facilitate development of these applications, or any others
requiring multiple terminals, a source (KB.MAC) for a
device-independent terminal handler has been included in the
distribution kit. The source is provided for user convenience and can
be used as a model for handler development, modified to meet specific
needs, or assembled and used as is to provide support for a second
terminal.

Documentation for the use of KB.MAC is contained in the comments at
the beginning of the source; a listing appears in Appendix B of the
RT-11 Software Support Manual.

4.6.17 Modifying the Line Count in MACRO and CREF

RT-11 MACRO and CREF set the number of lines printed per listing page
at 60. This 1line count is satisfactory for applications with line
printers that use paper 10.5 inches long. Applications that use paper
of a different size (e.g., 8.5 inches long) and applications without
line printers should modify MACRO and CREF as follows.

For MACRO:
<R PATCH<CR>

PATCH Version number

FILE NAME--

*MACRO. SAV<CR>

*MACR1; OR<CR>

*¥0,12366/ 74 n<CR>
*E

.R PIP<CR>
*SY:/O0<CR>

where n is the new line count specified in octal.
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For CREF:
+R PATCH<CR>

PATCH Version number

FILE NAME--
*CREF . SAV<CR>

*CREF1; 0R<CR>

¥0,3122/ 74 n<CR>
33

.R PIP<CR>
*SY:/O<CR>

where n is the new line count specified in octal.

NOTE

See RT-11 System Release Notes, Table 2,
for the actual addresses of MACR1 and
CREF1.

4.6.18 Changing the DUMP Default Output Device

The DUMP utility program uses LP as its default output device.
Systems that do not have line printers will want to change the default
device, normally to TT.

DUMP.SAV can be easily altered to change the default output device as
follows:

l. Patch to change location LP to the .RADS50 code for the new
default output device.

2. Patch to change location MSGO+1 to the .ASCII code for the
first letter of the new default output device.

3. Patch to change location MSGO+2 to the .ASCII code for the
second letter of the new default output device.

For example, to change the DUMP default output device to TT (the
console terminal),

R PATCH<CR>

PATCH Version number

FILE NAME--
*DUMP . SAV<CR>

*Lp/ 46600 10040<CR> [.RAD50 for TT]
*¥MSGO+1N114 124<CR> [.ASCII for T]
*MSGO+2\120 124<CR> [.ASCII for T]
*E

R PIP<CR>
*5Y:/0<CR>

4-32 July 1976



RT-11 SYSTEM CUSTOMIZATION

NOTE

See RT-11 System Release Notes, Table 2,
for the actual values of LP and MSGO.
See RT-11 System Release Notes, Table 3,
for the .ASCII and .RAD50 codes for all
RT-11 devices.

4.6.19 Using UNLOAD When a Foreground Job is Running

The keyboard monitor .UNLOAD command cannot be used to unload handlers
from a background job when a foreground job is running. The following
patch allows users to reclaim the space occupied by .LOADed background
job handlers while a foreground job is running. When this patch is
made, users have no protection against the possibility of .UNLOADing
handlers required by the foreground job. If a handler required by a
foreground job is inadvertently .UNLOADed, an ?M-BAD FETCH error on a
.FETCH or an ?M-NO DEV error on a .LOOKUP, .ENTER, .READ, or .WRITE
will occur.

The correction to the RT-11 V02C Foreground/Background Monitor is:
.R PATCH<CR>

PATCH Version number

FILE NAME--
*MONITR.SYS/M<CR>

*BASE ; OR<CR>

*0,41046/ 1403 403<CR>
*E

.R PIP<CR>
*SY:A=MONITR.SYS/U<CR>
*SY:/0<CR>

NOTE

See RT-11 System Release Notes, Table 2, for the
exact address of BASE.

4.7 OPTIMIZING THE SYSTEM DEVICE

When building RT-11 systems, performance can be optimized by proper
placement of .SYS files on the system device.

Optimal file placement is:

MONITR.SYS
Most frequently used handler

Least frequently used handler

SYSMAC.SML (1f many assembly operations
are performed)
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Most frequently used program

Least frequently used program
Considerations for the above placements are:

1. Positioning the monitor immediately after the directory
optimizes device motion during monitor swapping operations.

2. Positioning PIP.SAV immediately after the monitor ensures
that it will not move when the device is compressed or files
are deleted.

3. Positioning the handlers and programs in descending order
related to frequency of usage reduces the access times for
those files.

4. In systems that will be wused for frequent assembly
operations, placing SYSMAC.SML near the beginning of the
device improves assembler performance.

Diskette and DECtape users can also conserve time and space by placing
only those files needed on the system disk or DECtape. Users of 8K
systems need not place files such as MACRO.SAV, SYSMAC.SML, CREF.SAV
and BA.SYS on the system device, since these files cannot be used in
8K systems.

4.8 SWITCHING BETWEEN SINGLE-JOB AND FOREGROUND/BACKGROUND MONITORS

For an application that requires frequent switching between the F/B
and Single-Job Monitors, use the following procedure:

1. Both monitors reside on the same volume, the one running 1is
named MCNITR.SYS and the other is called xxxxxx.SYS. (The
actual name xxXXXX 1s not significant.)

2. When a change-over is desired, PIP is used to:

a. Preserve the running monitor by renaming it to yyyyyy.SYS

b. Rename the desired monitor to MONITR.SYS

Cc. Write the new bootstrap from the new MONITR.SYS file

d. Reboot the system
For example, assume an RX1ll system is running the Single-Job Monitor;
the Foreground/Background Monitor on the system is named RKMNFB.SYS.
The following commands are used to switch from Single-Job to

Foreground/Background:

1R PIP<CR>

#DXMN3,),SYS2MONITR,SYS/Y/R<CR> Preserve the S/J Monitor.
IREBQOT?

#MONITR,SYS=DXMNFB,SYS/Y/R<CR> Activate the F/B Monitor by
PREBOOT? renaming it to MONITR.SYS.
4DX1A=MONITR,SYS/UKCR> Write the new bootstrap.
#DX 3/ 0<CR> Reboot the system.
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The following is a faster method of switching between monitors; this
method may be wused with all system devices except RX1ll diskette and
DECtape. This method presents no danger if the user forgets to rename
the monitor or does the rename in the wrong order.

This example shows the switching of monitors on an RK1l system
currently running the foreground/background monitor. Before using
this method, ensure that both monitor files are present on the disk
and named RKMNSJ.SYS and RKMNFB.SYS. The monitor file MONITR.SYS is
also present.

R PIR<CR> _

SMONITR,SYSBRKMNS.,SY8/X/Y<CR> Create a copy of the RK1ll §/J
R Monitor.

#AMON]ITR,SYS/U<CR> Write the new bootstrap.

ARK{/Q<CR> Reboot the system.






CHAPTER 5

ASSEMBLY AND LINK INSTRUCTIONS

5.1 GENERAL INSTRUCTIONS

All RT-11 components, except MACRO, ASEMBL, and the monitors, require
16K words of memory to be assembled. MACRO and ASEMBL require 20K
words; the monitors require 24K words. RT-11 MACRO is used as the
assembler, and RT-11 LINK 1is used as the Linker in all cases. All
assemblies (except ODT) and all links (except where otherwise noted)
should be error free.

Throughout this chapter, the following conventions are used:

1. Default extensions are not explicitly specified. For all the
source files, the extensions are .MAC. The assembler output
is ,OBJ and Linker output is .SAV.

2. The system macro library, SYSMAC.SML, must be on the system
device during all assembles given below.

3. In the example command strings, the sources are Kkept on
logical device SRC:, binary output is to device BIN:, and
listing and map files are output to LST:. In actual
practice, any appropriate device can be used. The assembly
and link operations were run as a BATCH stream; command
lines in the following sections were taken from the output of
the BATCH stream, which accounts for lack of prompting
asterisks and periods in some cases.

4. The example command strings were executed on a 28K computer
and the FREE CORE error messages reflect that fact. The
actual number of free memory words in each V02C installation
will vary, and is not important.

All RT-11 system assembling and 1linking operations are normal
operations, and the command strings in the descriptions below can be
altered to take full advantage of all RT-11 MACRO and LINK command
features.

5.2 ASSEMBLING AND LINKING THE SYSTEM FILES

The result of the operations below is the 12 monitors and 14 handler
files. (The BATCH run-time handler is assembled and linked in Section
5.3.14.) The UNDEF GLBLS messages resulting from RK.SYS, RF.SYS,
DX.SYS, DS.SYs, DP.SYS, and DT.SYS linking are expected. The reason
for this undefined global is to prevent the accidental linking of the
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wrong bootstrap and system devices when 1linking a monitor. An
undefined global will result if, e.g., an RF boot is linked with an RK
driver. The monitor files are named as described in Table 1-1.

R MACRO
*BINIRTL1SJ,LSTIRT118Je8RCEKMON, USR,RMONSJ, KMOVLY/C/NSTTMECND
ERRORS DETECTED:s @

FREE CORE: 6144, WORDS

*BINIRTL1FB,LSTIRT11FB=SRCEBFDEF, KMON,USR,RMONFB, KMOVLY/C/NJCNDITTM
ERRORS DETECTED: o
FREE COREs: 4329, WORDS

*BINJRKBTSJ,LST¢RKBTSJeSRCIBSTRAP/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: {2716, WORDS

*BINIRFBTSJ,LSTIRFBTSJ2SRCIRFSYS,BSTRAP/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 12008, WORDS

*BINIDTBTSJ,LSTsDTBTSJI=SRCIDTSYS,BSTRAP/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 122@@, WORDS

*BIN{DPBTSJ,LSTsDPBTSIaSRCIDPSYS,BSTRAP/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11979, WORDS

*BINJDXBTSJ,LST4DXBTSJuSRCIUXSYS,BSTRAP/C/NJTTMICND
ERRORS DETECTED: @
FREE CORE! 11936, WORDS

*BINIDSBTSJ,LSTIDSBTSJ=SRCIDSSYS,BSTRAP/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 12@24, WORDS

*BINJRKBTFB,)LSTIRKBTFBBSRCIBFDEF,BSTRAP/C/NITTMICND
ERRORS DETECTED: 2
FREE COREs 11988, WORDS

*BINIRFBTFB, LST:RFRTFBESRCIRFSYS,BFDEF,BSTRAP/C/NITTMICND
ERRORS DETECTED: ¢
FREE CORE: 1198p, WORDS

*BINIDTBTFB, LSTIDTBTFBESRCIDTSYS,BFDEF,BSTRAP/C/NITTMICND
ERRORS DETECTED: #
FREE COREt 11972, WORDS

*BINJDPBTFB,LST1DPBTFBeSRCIDPSYS,BFDEF,BSTRAP/C/NITTMICND
ERRORS DETECTEDs 2
FREE CORE® 11951, WORDS

*BINJDXBTFB,LST1DXBTFBaSRCIDXSYS,BFDEF,BSTRAP/C/NSTTMICND
ERRORS DETECTED: @
FREE CORE: 11988, WORDS

*BINIDSBTFB,LST1DSBTFB=aSRC1DSSYS,BFDEF,BSTRAP/C/NITTMICND
ERRORS DETECTED: @
FREE CORE:? 11996, WORDS
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*BINSDP,LSTIDPESRCIDP/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 12824, WORDS

*BINIDX,LSTIDX=SRCIDX/C/NITTMICND
ERRQORS DETECTED: @
FREE COREs 12788, WORDS

wBINIRK,LSTIRK=SRCIRK/C/NITTMICND
ERRORS DETECTED: @
FREE CORES 12965, WORDS

*BINJRF,)LSTIRFRSRCIRF/C/NITTMICND
ERRORS DETECTED; @
FREE CORE! 12968, WORDS

*BINIOT,LSTsDTaSRC3DT/C/NITTMICND
ERRORS DETECTED: 0
FREE COREs 12961, WORDS

*BINITT,LSTsTTeSRCyTT/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 12927, WORDS

*BINSLP,LSTILPESRCILP/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 12945, WORDS

*BINJPR,LSTtPRESRCIPR/C/NITTMICND
ERRORS DETECTED: ¢
FREE COREt 13@47, WORDS

*BINJPP,LSTIPPSSRCIPP/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs 13Q44, WORDS

*BINICR,LSTECR=SRC{CR/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 12581, WORDS

*BINSMT,LSTIMTBSRCIMT/C/NITTMICND
ERRQRS DETECTED: @
FREE COREs 11869, WORDS

*BINiMM, LST jMM=SRCITUDEF ,MT/C/NSTTMICND
ERRORS DETECTED: @
FREE CQRE1 11473, WORDS

*BINtCT,LSTICTESRCICT/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs 11972, WORDS

*BINJIDS,LSTIDSSSRCIDS/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 12992, WORDS



ASSEMBLY AND LINK INSTRUCTIONS

R LINK
BINIRKMNFB,SYS)LSTSRKMNFBEBINSRKBTFB,RT1{1FB,RK

BINtRKMNSJ,5YS,LSTIRKMNSJeBINIRKBTSJ,RT115J,RK

BINIRFMNFB,5Y8,LSTIRFMNFB=BINIRFBTFB,RT11FB,RF

BINIRFMNSJ,SYS,LSTIRFMNSJ=RINJRFBTSJ,RT118J,RF

BIN{DTMNFB,S5YS,LSTsOTMNFB=BINtDTBTFB,RT11FB,DT

BINIDTMNSJ,SYS,LSTEDTMNSJ=BINIDTBTSJ,RT118J,DT

BINIDPMNFB,SYS,LSTIDPMNFB=BINIDPBTFB,RT11FB,DP

BINIDPMNEJ,8YS,LSTsDPMNSJ=BINIDPBTSJ,RT118J,DP

BINIOXMNFB,5YS,LSTsDXMNFBRBINSDXBTFB,RT11FB,DX

BINIDXMNSJ,8YS,LSTIDXMNSJ=BINIDXBTSJ,RT118J,DX

BINIDSMNFB,SYS)LSTsDSMNFB=BINIDSBTFB,RT11FB,DS

BINIDSMNSJ.5YS,L8TsDSMNSJ=BINSDSBTSJ,RT116J,08

BINDP,SYS,LSTSDP=BINIDP
UNDEF GLBLS

BINIDX,SYS,LSTtDXEBINSDX
UNDEF GLBLS

BINItRK.SYS,LSTIRKSBINIRK
UNDEF GLBLS

BINIRF,SY5,L8T3RF3BINSRF
UNDEF GLBLS

BINIDT.8YS,LSTIDT=RINIDT
UNDEF GLBLS

BINSITT.8YS,LSTsTTRBINITT

BINSLP.SYS,LSTILP=BINILP
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BINIPR,SYS,LSTIPRSBINIPR

BINIPP.SYS,LSTIPPRBINIPP

BINICR,8YS,LSTICRABINICR

BINIMTSYS,LETIMTRBINIMT

BINIMM,SYS,LSTIMMBBINIMM

BINICT,SYS,LSTICT=BINICT

BINIDS,.8YS,LLSTIDS=BINIDS
UNDEF GLBLS

5.3 ASSEMBLING AND LINKING THE UTILITIES

5.3.1 EDIT

R MACRO
*BINJVTCEDL)LSTIVTCEDLImSRCIEDITOF,VTCALLI/C/NITTMICND
ERRORS DETECTED: @

FREE COREs 15083, WORDS

*BINJVTCED4,LSTIVTCEDY=SRCIEDITOF,VTCALA/C/NSTTMICND
ERRORS DETECTED: @
FREE CORE3 14592, WORDS

*BINJVTBEDT,LSTIVTBEDT=SRCIEDITOF,VTBASE/C/NSTTMICND
ERRQRS DETECTED: @
FREE CORE® 14844, WORDS

*BINIEDIT,LSTIEDIT2SRCIVTMAC,EDIT/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 11198, WORDS

R LINK
BINIEDIT,LSTIEDIT=BINIVTCEDL,VTCED4,VTBEDT,EDIY

5.3.2 MACRO

R MACRO
*BINJRTEXEC,LSTIRTEXEC=SRCIRTPAR,RPARAM,RCIOCH,RTEXEC/C/NSTTMICND
ERRORS DETECTED: o

FREE CORE3 12182, WORDS

*BINJRTMAC,LSTERTMAC=SRCIRTPAR,RPARAM,RCIOCH, MACRO3,MACROS/C/NITTMICND
ERRORS DETECTED: @
FREE COREt Te23, WORDS
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*BINJRTPST,LETIRTPSTZSRCIRTPAR,PST/NgTTMICND/C
ERRORS DETECTED: ©
FREE CORE! 14687, WORDS

R LINK
BIN{MACRO,LSTIMACRO=BINIRTEXEC,RTMAC,RTPST

5.3.3 EXPAND

R MACRO
*BINSPREXEC,LSTxPREXEC=SRCtPREPAR,PPARAM,PCIOCH,PREXEC/C/N:TTM{CND
ERRORS DETECTED: ©

FREE COREs 13586, WORDS

*BINIPREPAS,LSTIPREPASESRCIPREPAR, PPARAM,PCIOCH, PREPAS/C/NITTMICN
ERRCRS DETECTED: @ ' ' ’ HITRICND
FREE CORE: 13322, WORDS

R LINK
BIN:EXPAND,LST:EXPAND:BIN!PREXEC'PREPAS

5.3.4 ASEMBL

R MACRO

*BIN;SMEXEC, | ST¢SMEXEC=SRC2SMPAR,RPARAM,RCIOCH,RTEXEC/C/NgTTMICND
ERRORS DETECTED: @

FREE CORE: 12424, WORDS

*BINgSMMAC,LSTISMMACESRCISMPAR,RPARAM,RCIOCH, MACRO3, MACROS/C/NITTMICND
ERRORS DETECTED:s @
FREE COREt! 8358, WORDS

*BINISMPST,LST1SMPSTESRCISMPAR,PST/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 14683, WORDS

R LINK
BINGASEMBL,LSTtASEMBLSBINISMEXEC, SMMAC, SMPST

5.3.5 CREF

R MACRO
*BINyCREF,LST1CREF=SRCICREF/C/NITTMICND
ERRORS DETECTED: @

FREE COREY 13221, WORDS

R LINK
BINSCREF,.STyCREF=BINJCREF
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5.3.6 LINK

R MACRC
ABINSLINKA, LET 2L INK228RCILINKI/C/NITTHICND
ERRORS DETECTED! @

FREE ‘0ORE| 12433, WORDS

“BINIUNKOVL,LSTILNKOVARSRCILNKOVL/E/NITTMICND
ERRORS DETECTEDI @
FREE ‘0ORE| 12896, WORDS

#BINIUNKOV2,L.STILNKOV22SREILNKOV2/E/NITTMICND
ERRORS DETECYED! @
FREE ‘OGRE{ 13935, WORDS

#BINILUNKVZB,LSTILNKY2BaSRCILNKV2B/E/NITTM}CND
ERRORS DETECTED| ©
FREE :CORE] 14817, WORDS

*BINIUNKOVI, LSTILNKOVISSRCILNKOV3/E/NITTMCND
ERRQORS OETECTED' @
FREE '0ORE! 12870, WORDS

SBINIUNKOVA,LSTILNKOVA=SRCILNKOVA/E/NITTMICND
ERRORS DETECTEDI @
FREE OORE} 13299, WORDS

BINIUNKOVS,LSTILNKOV5aSRCILNKOVS/C/NITTMICND
ERRQRS DETECTED! @
FREE CORE{ 12803, WORDS

R [ INK
BllevNKaLS?|L!NK§BIN!LINK@/C/Bl5ﬂ@
BINILNKOVLZ0LL/C

BINILNKOV2A014/C

BINSLNKVZEB/G31/C

BINILNKOVI/ZOLL/C

BINILNKOVA/OI4/C

BINILNKOVS/Ce 1

5.3.7 LIBR

R MACRO
*BINILIBRO,LSTSLIBROESRCILIBRA/C/NITTMICND
ERRORS DETECTEDs @

FREE COREs 32853, WORDS

*BINSLIBRY,LSTILIBRISSRCILIBRL/C/NITTMICND
ERRORS DETECTEDs; @
FREE COREs 12992, WORDS

*BINJLIBR2,LSTILIBR2=SRCILIBR2/C/NITTMICND
ERRORS DETECTED:; @
FREE COREs 13200, WORDS

*BINSILIBR3,L8TILIBRI=SRCILIBR3/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 13449, WORDS

July 1976
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#*BINILIBRY,LSTELIBRURSRCILIBRU/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 13365, WORDS

R LINK
BINILIBR,L8T1LIBREBINILIBRO/C
BINILIBR{/0184/C
BINILIBR2/084/C
BINsLIBR3/Dt1/C

BINtLIBRA/OS)

5.3.8 PIP

R MACRO )
«BINIPIP LBTIPIPBSRCIPIP/C/NITTMICND
ERRORS DETECTED! @

FREE COREI 11769, WORDS

«BINIPIPLLSTIPIPLRSRCIPIP4/C/NITTMICND
ERRORS CETECTED! @
FREE OOREI

R | INK
BIN(PTP,LSTIPIPEBINIPIP/C
BINIPIPL/01Y

5.3.9 FILEX

R MACRQ
*BINSFILEX,LSTJFILEXBSRCIFILEX/C/NITTMICND
ERRORS DETECTEDs 2

FREE COREs 11391, WORDS

R LINK
BINSFILEX,LSTIFILEX®BINSFILEX

5.3.10 SRCCOM

R MACRO
*BINSSRCCOM, | STsSRCCOMaSRCISRCCOM/C/NITTMICND
ERRORS DETECTED: ©

FREE CORE 13698, WORDS

R LINK
BINgSRCCOM,LSTISRCCOM=BINISRCCOM
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5.3.11 DUMP

R MACRO

#»BINJDUMP,LST3DUMPESRC 1DUMP/C/NITTMICND
ERRORS DETECTED: @

FREE CORE® 13986, WORDS

R LINK
BINSOUMP, LSBT 1DUMP=BINIDUMP

5.3.12 PATCH

R MACRO
*BINgPATCH,LSTIPATCHRSRCIPATCH/C/NSTTMICND
ERRQORS DETECTEDy @

FREE CORE1 13909, WORDS

R LINK
BINSPATCH,LSTSPATCH=BINIPATCH

5.3.13 ODT

ODT assembles with one error (a Z error which flags an ODT instruction
that 1is machine dependent). The error is necessary and should be
ignored.

R MACRO
*BINIODT,LST3ODTRSRCIODT/C/NITTMICND
ERRORS DETECTED: |

FREE CORE: 14159, WORDS

5.3.14 BATCH

R MACRO
*BINIBA,LST:BA=SRCIBA/C/NSTTMICND
ERRORS DETECTED: ©

FREE CORE® 12238, WORDS

*BINJBATCH,LSTIBATCHaSRCIBATCH/C/NsTTMICND
ERRORS DETECTED: 9
FREE CORE3 55%1., WORDS

R LINK
BINIBA,SYS,LST:BASBINIBA

BINIBATCH,L8TIBATCHSBINIBATCH
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5.4 COMPILING AND LINKING PATCHO

PATCHO is written in FORTRAN, and requires RT-11 FORTRAN IV for
compilation and linking. The warning messages should be ignored.

R FORTRA
*BINIPATE,LST{PATGISRCIPATR/S/P/NISB/R1120
C,MAIN,) ERRORSI @02, WARNINGS| 292
®BINIRATL LSTIPATL=SRCIPATL/S/P
SBINFRAT2,[STIPAT2=SRCIPAT2/S/P
*BINIPATS,LST|PATIaSRCIPATI/S/P
CINBLK ) ERRORS| 902, WARNINGS! 002
*BINIPAT4,LSTIPAT4aSRCIPATA/S/P
[LIST ) ERRORSI @00, WARNINGSI 204
SBINIPATS, [ STIRATSSRCIPATS/S/P
®BINIPATS, STIPATAuSRCIPATS/S/P
LOUMP ] ‘ERRORSI 0P@, WARNINGS! 003

R MACRO
CBINIYRADSO,LSTIIRADBOSRCIIRADSA/C/NITTMICND
ERRQRS DETECTEDI @

FREE CORE} 15148, WORDS

®BINIR3BASC,LSTIRSPASC=SRCIRBIASC/C/NITTMICND
ERRORS DEYECTED! ¢
FREE OOREl 15145, WORDS

SBINECMFCV,LSTICMFCVRSRCICMFCV/C/NITTMICND
ERRORS DETECTED! @
FREE OORE} 15142, WORDS

The following linking instructions require that the FORTRAN library,
FORLIB.OBJ, be available on the system device. FORLIB.OBJ is
available as part of the RT-11 FORTRAN software kit. The UNDEF GLBLS
message from the link should be ignored.

R LINK

BINIFATCHC ;LSTIPATCHOSBINIRPATE,CMFEV/F/]/C
BINIRAYL,]RADBR/014/C

BINIFATI RIPASC/014/C

BINFPAT2/012/C

BINFFAYA4/D12/C

BINIPAYS/012/C

BINIFAT6/012

LIBRARY SEARCH}
TSWORY

UNDEF :CLBLS
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5.5 ASSEMBLING AND BUILDING THE VT1l DISPLAY HANDLER LIBRARY (VTLIB)

R MACRO
*BINgVTCALY,LSTeVTCAL1=SRCEIVTCALL/C/NSTTMICND
ERRORS DETECTEDs @

FREE CORE: 15087, WORDS

*BINIVTCALZ,LSTIVTCAL2=SRCIVTCAL2/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15151, WORDS

*BINGVTCAL3,LSTIVTCALI=SRCIVTCALI/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 15122. WORDS

*BINJVTCALU,LSTSVTCALUmSRCIVTCALU/C/NEITTMICND
ERRORS DETECTED: ¢
FREE CORE: 14612, WORDS

*BINIVTBASE,LLSTtVTBASE=SRCIVTBASE/C/NITTMICND
ERRORS DETECTED: @
FRFE CORE1 14784, WORDS

R PIP
BINgVTHDLR,0BJEBINSVTCALY,0BJ,VTCAL2,0BJ,VTCAL3,0BJ/B
BIN{VTHDLR,0BJ=BINgVTHDLR,0BJ,VTCAL4,08J,VTBASE,ORJ/B

R LIBR
BINtVTLIB=BINIVTHOLR

5.6 ASSEMBLING AND BUILDING THE SYSTEM SUBROUTINE LIBRARY (SYSLIB)

R MACRO
*BINSLEN,SBJ,LSTILENaSRCILEN/C/NITTMICND
ERRORS DETECTEDy @

FREE CORE: 15188, WORDS

*BINPTRIM,8BJ,LSTSTRIM=SRCITRIM/C/NITTMICND
ERRORS DETECTEDs @
FREE CORE? 15176, WORDS

*BIN{STRPAD,SBJ,LST1STRPADSSRCISTRPAD/C/NtTTMICND
ERRORS DETECTED: o
FREE CORE$ 15161, WORDS

*BINJVERIFY,SBJ,LSTIVERIFY=SRCIVERIFY/C/NyTTMICND
ERRQRS DETECTED: @
FREE CORE: 15112, WORDS

*BINgINSERT,88J, LSTSINSERT=SRCIINSERT/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 15159, WORDS

*BINgCONCAT ,SBJ,LSTICONCAT=SRCSCONCAT/C/NSTTMICND
ERRORS DETECTED: ©
FREE COREs 15149, WORDS

*BINSREPEAT,8BJ,LSTIREFEAT=SRCIREPEAT/C/NITTMICND
ERRORS DETECTEDy @
FREE CORE1 15161, WORDS
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*BINJTADDR,8BJ,LST1IADDRESRCIIADDR/C/NETTMICND
ERRORS DETECTED: @
FREE CORE: 15183, WORDS

*BINPINDEX.8BJ)LET ¢ INDEXuSRCIINDEX/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 15157, WORDS

*BINPTRANSL,8BJ,LSTITRANSL®SRCITRANSL/C/NITTMICND
ERRORS DETECTED: 2
FREE COREg 15163, WORDS

wBIN;SCOMP,8BJ,LST1SCOMPaSRC3SCOMP/C/NITTMICND
ERRORS DETECTED: ©
FREE COREt 15155, WORDS

*BINSUBSTR,88J,L5T1SUBSTRaSRC1SUBSTR/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15163, WORDS

*BINISCOPY,SBJ,LST1SCOPYSSRCISCOPY/C/NSTTMICND
ERRORS DETECTED: ©
FREE CORE1 15169, WORDS

*BINJCLOSEC.8BJ,LSTICLOSEC=SRCICLOSEC/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15182, WORDS

*BINS ICMKT (SBJ,LST3ICMKTBSRCIICMKT/C/NSTTMICND
ERRORS DETECTED: @
FREE COREt 15182, WORDS

*BINJICSTAT.SBJ,LSTIICSTATRSRCIICSTAT/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15182, WORDS

*BINIGTIM,SBJ,)LSTIGTIMESRCIGTIM/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15182, WORDS

*BINgIDELET,8BJ,LSTSIDELETaSRCIIDELET/C/NITTMICND
ERRORS DETECTED; @
FREE CORE: 15175, WORDS

#*BINyIDSTAT,8BJ,LSTIIDSTAT=SRCIIDSTAT/C/NsTTMICND
ERRORS DETECTED: 2
FREE CORE: 15191, WORDS

*BINSIENTER,SBRJ,LSTIIENTER2SRCIIENTER/C/NITTMICND
ERRORS DETECTED: o
FREE CORE: 15174, WORDS

*BINyJFREEC,8BJ,LSTIIFREECRSRCIIFREEC/C/NETTMICND
ERRORS DETECTED: @
FREE CORE: 15167, WORDS

*BINIIGETC,5BJ,)LSTSIIGETCESRCIIGETC/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15161, WORDS

*BINIGTJB,SBJ,LST1GTJBESRCIGTJIB/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE: 15182, WORDS
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#BINyLOOKUP,SBJ,LSTILOOKUPSSRCILOOKUP/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15174, WORDS

*BINIMWAIT,S8BJ)LSTIMNATITaSRCIMWATIT/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 15182, WORDS

*BINIPRINT ,SBJ,LSTIPRINTSBRCIPRINT/C/NITTMICND
ERRORS DETECTED: @
FREE COREs {5183, WORDS

*BINIPURGE (SBJ/LSTIPURGERSRCIPURGE/C/N3TTMICND
ERRORS DETECTEDy @
FREE COREs 15182, WORDS

*BINJRCTRLO,8BJ,LSTIRCTRLOSSRCIRCTRLO/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs: 15192, WORDS

*BINgIREOPN,SBJ,LSTIIREOPNBSRCIIREQOPN/C/NSTTMICND
ERRORS DETECTED: @
FREE COREj; 15182, WORDS

*BI&IRESUME.SBJ.LSTlRESUMElSRC!RESUME/C/NITTMlCND
ERRORS DETECTEDO: ©
FREE COREs 1{f182. WORDS

#BINJISAVES,SBJ,LST1I8SAVESaSRCIISAVES/C/NITTMICND
ERRORS DETECTED: @
FREE CORE:1 15178, WORDS

*BINISUSPND,SBJ,LSTISUSPND=SRCISUSPND/C/NeTTMICND
ERRORS DETECTEDs @
FREE COREs 15182, WORDS

*BINIITLOCK,SBJ,LSTIITLOCKaSRCIITLOCK/C/NETTMICND
ERRORS DETECTED: @
FREE COREf 15182, WORDS

*BINJITTINR,SBJ,LSTIITTINRSSRCIITTINR/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15188, WORDS

*BINJITTOUR,8BJ,LSTIITTOURSSRCIITTOUR/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15183, WORDS

ABINJITWAIT,8BJ)LSTIITWAIT=SRCIITWALIT/C/NITTMICND
ERRORS DETECTED: @
FREE COREj3 15182, WORDS

*BINJUNLOCK,SBJ,LSTIUNLOCKSSRCIUNLOCK/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 15192, WORDS

*BINgIWAIT,8BJ)LSTIINAITaSRCIIWAIT/C/NITTMICND
ERRORS DETECTEDy ©
FREE CORE3® 15179, WORDS

*BINJLOCK,.8BJ)LST1LOCK=SRCILOCK/C/NITTMICND
ERRORS DETECTED: ©
FREE COREJ 15192, WORDS
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*BINITIMSUB,88J,LSTITIMSUB=SRCITIMSUB/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15164, WORDS

*BINSISLEEP ,8BJ,LSTtISLEEPRSRCtISLEEP/C/NITTMICND
ERRORS DETECTED: @
FREE CORE® 15178, WORDS

*BINQJTIME,SBJ,LSTEJTIMERSRCIJTIME/C/NSTTMICND
ERRORS DETECTED: @
FREE CORE: 15181, WORDS

*BINgJUNTIL,SBJ,LSTIIUNTILSSRCIIUNTIL/C/NITTMICND
ERRORS DETECYED: @
FREE CORE: 15178, WORDS

*BINJIREAD,S8BJ)LSTIIREAD=SRCIIREAD/C/NITTMICND
ERRORS DETECTED:; @
FREE CORE® 15166, WORDS

*BIN3ISDAT.SBJ,LSTeISOATaSRCIISDAT/C/NITTMICND
ERRORS DETECTED: @
FREE CCREs 15170, WORDS

*BINgISPFN,SBJ,LSTIISPFNaSRCIISPFN/C/NETTMICND
ERRORS DETECTED: @
FREE COREs 15153, WORDS

*BINgIWRITE,SBJ,LSTIIWRITE=SRCIIWRITE/C/NSTTMICND
ERRORS DETECTED: @
FREE CORE! 15162, WORDS

*BINSIRCVD,SBJ,LST4IRCVDaSRCIIRCVD/C/NETTMICND
ERRORS DETECTED: @
FREE CORE® 1517@, WORDS

*BINICVITIM.SBJ,LSTICVTTIM=SRCICVTTIM/C/NITTMICND
ERRORS CETECTED: @
FREE COREt 15177, WORDS

*BINIDIV6Q,5BJ/LSTIDIVERaSRCIDIVER/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15164, WORDS

*BINIRSOASC,8BJ,LSTIRSAASCESRCIRSBASC/C/NETTMICND
ERRORS DETECTED: o
FREE COREp 15145, WORDS

*BIN3ISPY,S5BJ,LSTeISPYRSRCIISPY/C/NSTTMICND
ERRORS DETELTED: ©
FREE CORE: 15179, WORDS

*BINyTIMASC,8BJ,LSTITIMASC=SRCSTIMASC/C/NITTMICND
ERRORS DETECTED: ¢
FREE CORE1 15165, WORDS

*BINtIFETCH.8BJ,LSTIIFETCHmSRCEIFETCH/C/NETTMICND
ERRORS DETECTED: @
FREE CORE: 15155, WORDS

*BINIIQSET,.85BJ)LST1IGSET=SRCIIQSET/C/N3TTMICND
ERRORS DETECTEDs: 9
FREE CORE} 15167, WORDS
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*BINJDEVICE,SBJ,LST4DEVICE=SRCIDEVICE/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15182, WORDS

*BINJICDFN,SBJ)LSTyICOFNaSRCIICDFN/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15162, WORDS

*BINSTIMEL,8BJ,LSTITIMEL=SRCITIMEL/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15174, WORDS

*BINJICHCPY ,SBJ,LSTIICHCPYaSRCIICHCPY/C/NITTMICND
ERRORS DETECTED: @
FREE CORE® 15178, WORDS

*BINISYSLBY,SBJ,L.ST1SYSLBV2SRCISYSLBV/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 15224, WORDS

*BINIMRKT,S5BJ,LSTIMRKTaSRCIMRKT/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE$ 15182, WORDS

*BINJISDATF,SBJ,LSTIISDATFESRCIISDATF/C/NITTMICND
ERRORS DETECTED: 2
FREE COREs 15177, WORDS

*BINIISPFNF,SBJ,LST1ISPFNFaSRCEISPFNF/C/N3TTMICND
ERRORS DETECTED: 2
FREE CORE: 15177, WORDS

*BINSIWRITF,SBJ,LSTIIWNRITFSSRCIIWRITF/C/NITTMICND
ERRORS DETECTEDs @
FREE CORE: 15177, WORDS

*BIN1IRCVDF,SRJ,LSTeIRCVDFaSRCEIRCYDF/C/NITTMICND
ERRORS DETECTED: 2
FREE COREs 15177, WORDS

#*BINJISCHED,SBJ,LST§ISCHED=SRCIISCHED/C/N3TTMICND
ERRORS DETECTED: @
FREE CORE; 15162, WORDS

*BINyIRENAM,SBJ,LST 3 IRENAM=SRC I IRENAM/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15178, WORDS

*BINgJADD,SBJ,LST3JADD=SRC1JADD/C/NSTTMICND
ERRORS OETECTEDy @
FREE CORE$ 15173, WORDS

*BIN3JSUB,SBJ,LST1JSUBESRCIJSUB/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 15173, WORDS

*BINJJIMUL 8B, LSTsJMULESRCIJMUL/C/NETTMICND
ERRORS DETECTED; @
FREE COREs 15149, WORDS

*xBINIJDIV,SBJ,LSTIJOIVESRCIJDIV/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15133, WORDS
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WBINIJICVT 8BJ,LSTHJICVTRSRCIJICVT/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE: 15184, WORDS

*BINIIJCVT,  SBJ)LSTIIJCVTBSRCIIJCYT/C/NSTTMICND
ERRORS DETECTED: 0
FREE CORE: 15164, WORDS

XBINBJFIX,SBJ)LSTYJFIXRSRC ¢ JFIX/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15153, WORDS

*BINJJFLT8BJ,L8TIJFLTRSRCIJFLT/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 15137, WORDS

*BINgJMOV,88J,LST1JMOVESRCEJMOV/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs 15175, WORDS

*BINJIREADF,SBJ,L8T31IREADFRSRCIIREADF/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15177, WORDS

*BINICMPLT ,SBJ)LSTsCMPLTESRCICMPLT/C/NsTTMICND
ERRORS DETECTED: @
FREE COREs 14955, WORDS

*BINyIRADS@,SBJ,LST1IRADS@=SRCIIRADSO/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15148, WORDS

*BINGCHAIN,SBJ)LOTICHAINSSRCICHAIN/C/NITTMICND
ERRORS DETECTED: @
FREE COREs {5174, WORDS

*BINJRCHAIN,SBJ,LSTSRCHAINISRCIRCHAIN/C/NEITTMICND
ERRORS OETECTED: ¢
FREE CORE1 15175, WORDS

*BINISECNDS ,8BJ,LSTISECNOSaSRCISECNDS/C/NITTMICND
ERRORS DETECTED: 0
FREE CORE: 15170, WORDS

*BINJJCMP,SBJ,LSTIJCMPRSRCIJCMP/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 15167, WORDS

*BINgILUN,SBJ,LST1ILUNESRCIILUN/C/NITTMICND
ERRORS DETELTED: @
FREE CORE? 15159, WORDS

*BINgIASIGN,SBJ,LST{IASIGNSSRCITIASIGN/C/NITTMICND
ERRORS DETECTED: o
FREE COREs 15092, WORDS

*BINITIME,SBJ,LSTITIME=SRCITIME/C/NITTMICND
ERRORS DETECTED: @
FREE CORE1 15178, WORDS

*BINIJJICVT.5BJ,L8T3JICVTISRCEJICVT/C/NITTMICND
ERRORS DETECTEDy @
FREE COREs 15183, WORDS
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*BINgINTSET,8BJ,LSTIINTSETaSRCIINTSET/C/NITTMICND
ERRORS DETECTED: ©
FREE COREj; {5094, WORDS

*BINJIICSI,SBJ,LSTIICSINSRCIICSI/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs {5137, WORDS

R FORTRA
*BINJPUTSTR,8BJ,L8TsPUTSTRaSRCIPUTSTR/S
*BINJGETSTR.SBJ,LSTIGETSTR2SRCIGETSTR/S

R PIP
BINI1SYSF4,0BJ=BINI%,85BJ/B

R LIBR
BINSSYSLIBRBINISYSFY4

5.7 ASSEMBLING AND LINKING MBUILD

R MACRO
#BINIMBOOT,LSTIMBOOT®SRCIMBOOY/C/NITTMICND
ERRQORS DETECTED! @

FPREE :0ORE| 16435, WORDS

#BINEMSBOOT,LSTIMSBOOT=SRCIMSBOOT/E/NITTMICND
ERRORS DEYECTED) @

FREE OORE} 16267, WORDS

SBINIMYINIY, LETIMTINITaSRCIMTINIT/C/NITTMICND
ERRORS ‘DETEGTEDI @

FREE :0ORE} 15377, WORDS

B INIMBUILD,LSTIMBUILDaSRCIMBUILD,PIP/C/NFTTMICND
ERRORS DETECTED! @

FREE OORE} 13471, WORDS
«BINIMBLOL;L.STIMBLOL2SRCIMBUILD,PIPL/C/NITTMICND
ERRORS DEYECTED! @

FREE CORE} 12582, WORDS

R L INK

BINKMBOOT,BOT, L STIMBOOTsBINIMBOOT
BINIMSBOOY,BOY,LSTIMSBOOT=BIN|MSBOOT
BINIMTINIT,LSTIMTIN]TSBINIMTINIT

BINIMBUILD,LSTIMBUILDERINIMBLDL/MBUILD

5.8 ASSEMBLING AND LINKING THE FORTRAN 1V COMPILER

This section provides assembly and linking instructions for the RT-11
FORTRAN Compiler. This information applies only to those users who
received the source versions of the Compiler.
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All assemblies listed in this section were actually run as a BATCH
stream under the RT-11 BATCH Compiler. BIN, LST, and SRC are logical
device names used for the binary output device, listing output device,
and source input device, respectively. The user can employ any legal
MACRO assembly command that suits the need; 1if no listing is desired,
the list file specification may be omitted entirely.

All assemblies reguire that the system macro file SYSMAC.SML be
present on the system device.

5.8.1 Compiler Assembly

Below is an example of the Compiler assembly procedure.

$JOB/TIME/RTYY
$RTLY
db148116

TTYIO

R MACRO
*BINIFROOT,LSTIFROOTSSRCIFORTHD,FROOT/C/N3TTMICND
ERRORS DETECTEDS o

FREE COREs 14486, WORDS

*BINIFO, L STIFOSSRCIFORTHD,,FO/C/NITTMICND
ERRORS DETECYEDS ©
FREE COREt 13957, WORDS

*BINSFY,L8TIFISSRCIFORTHOF1,F1S/C/NITTMICND
ERRORS DETECTED: @
FREE COREg 135@7, WORDS

*BINIF2,LST1F28SRCIFORTHD,F2/C/NITYMICND
ERRORS DETECTED: ¢
FREE CORE3 13594, WORDS

*BINIF3,| STSF3®SRCIFORTHD,F3,F3S/C/NITTHICND
ERRQRS DETECYED: @
FREE COREs 13502, WORDS

*BINIF4, STIF48SRCIFORTHD,F4,F3S/C/NITTMICND
ERRORS DETECTED: U
FREE COREs 13479, WORDS

*BINGFS, STIFSSSRCIFORTHD,F5,F38/C/NETTMICND
ERRORS DETECTED) ¢
FREE CORE: 13454, WORDS

*BINIFO,LSTIFOSSRCIFORTHD,F6/C/NETTMICND
ERRORS DETECTED: @
FREE COREs 13741, WORDS

*BINSF?,LSTIF728RCIF7/C/NETTMEICND
ERRORS DETECTEDS @
FREE CORE1 13624, WORDS

*BINIFB,LSTIF8RSRCIFB/C/NITTHICND
ERRORS DETECTEDI ¢
FREE CORE: 13525, WORDS
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*BINIFO, L STIFOuSRCIFI/C/NITTMICND
ERRORS DETECTED: @
FREE CORE3 13718, WORDS

»BINIF1O,L8T4F10aSRCIF1B/C/NSTTMICND
ERRORS DETECTED) ©
FREE COREs 14546, WORDS

#BINSFL1,L8TsF11uSRCIFIL1/C/NETTMICND
ERRORS DETECTED: ©
FREE CORE3 14335, WORDS

wBINIF12,L8T1F128SRC1F12P,FBEGIN,F12/C/NITTMICND
ERRQORS DETECTED: @
FREE COREs 9995, WORDS

«BINIFI3,L8T1F13oSRCIFLI3IP,FBEGIN,F13/C/NITTMICND
ERRORS DETECYED) @
FREE COREf 10013, WORDS

*BINSF14,L8T1F1488RCeF14P,FBEGIN,FODRIVE,FWRT ,F14A,F14B/C/N3TTMICND
ERRORS DETECTED: @
FREE COREs 14742, WORDS

*BINIF15,L8T1F15sSRCIFL5P,FBEGIN,FORIVE,F15,FWRT,FCODE/C/NITTMICND
ERRORS DETECTEDs ©
FREE COREs 9840, wORDS

*BINIF16,L.STIF168SRCIF16P,FBEGIN,FORIVE,F16,FWRT,FCODE/C/NITTMICND
ERRORS DETECTEDS @
FREE CORE: 9812, WORDS

*BINIFE7,L8TtF17a8RCIFL{7P,FBEGIN,FORIVE,F17A,F178,FCORE/C/NSTTMICND
ERRORS DETECTEDS @
FREE COREs 9668, WORDS

"
$EQJ

TIME
21168152

5.8.2 Compiler Linking

Below is an example of the Compiler linking procedures.
$JOB/TIME/RT1Y
$RT11
?1208:55
TTYIO

R LINK
BINIFORTRA,LSTIFORTRASBINIFROOT/C
BINIF@a/011/C

BINIFL/001/C

BINIF2/011/C

BINIF3/011/C

BINgF4a/021/C

BINSFS/084/C
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BINIF6/031/C
BINIF?2/011/€C
BINIF8/031/C
BINIF9/011/C
BINIF108/011/C
BINEF11/081/C
BINIF12/081/C
BINgF13/011/C
BINIF14/011/C
BINIF16/011/C
BINIF16/011/C
BINIF17/011

SEOJ

TIME
21109129

5.9 ASSEMBLING COMMON FORTRAN OTS MODULES

This section provides assembly instructions for the RT-11 FORTRAN
Object Time System (OTS) library modules that are hardware independent
and are therefore common to all OTS libraries. This information
applies only to those users who received the source versions of OTS.

Below is an example of the assembly procedures for the common OTS
library modules.

$JOB/TIME/RTH
SRT11
23155353

TTYlO

R PIP
BINgF  MACSSRCIVRDEF ,PRE,FINIT PRE,OTSWA,PRE,FBLOCK,PRE,ERRORSFRE/A

R MACRO
*BINIABS,ALL,LST1ABSsBINIF,SRCIABS/C/NITTMICND
ERRORS DETECTEO: @

FREE COREs 11397, WORDS

*BINSTABS (ALL,LSTITABSSBINIF,SRCITABS/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 11189, WORDS

*BINSDABS ,ALL,LE8TEDABSEBINIF,SRCIDABS/C/NITTMICND
ERRQRS DEYECTEDS @
FREE CORE3 11397, WORDS

*BINSCABS ,ALL,LSTICARSSBINIF,SRCICABS/C/NITTMICND
ERRORS DETECTED: @
FREE CORE3 11341, WORDS

*BINIFLOAT ,ALL,LSTIFLOATSBINEF,SRCIFLOAT/C/NITTMICND
ERRORS DETECTEDS @
FREE COREs 11385, WORDS
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*BINIDIMALL,LSTIDIMEBINIF,SRCEIDIM/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11381, WORDS

«BINIIDIM ALL,LSTSIDIMSBINIF,SRCIIDIM/C/NITTMICND
ERRORS DETECTED?: ©
FREE CORE: 11181, WORDS

*BINICEXP ALL,LSTICEXPSBINIF,SRCICEXP/C/NETTMICND
ERRORS DETECYED: @ :
FREE COREs 11357, WORDS

*BINSCSINGALL)LSTICSINSBINIF,SRCICSIN/C/NITTMICND
ERRORS DETECTED: @
FREE CORE; 11309, WORDS

wBINPYANH ALL,L3TITANHRBINSF,SRCETANH/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11304, WORDS

*BINICONJG,ALL,LBTICONIGEBINIF,SRCICONJG/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 11393, WORDS

*BINSIFIX,ALL,LSTSIFIXSBINIF,SRCEIFIX/C/NITTMCND
ERRORS DETECTEDy @
FREE COREs 11385, WORDS

wBINIDBLE,ALL,LSTIDBLESBINIF,SRCIDBLE/C/NSTTMICND
ERRORS DETECTED: ©
FREE COREg 11397, WORDS

wBINIREAL JALL,LSTIREALSBINIF,SRCIREAL/C/NSTTMICND
ERRORS DETECTEDS ©
FREE COREs 11397, WORDS

+BINJAIMAGALL,LSTSAIMAGEBINSF ,SRCEAIMAG/C/NITTMICND
ERRORS DETECTED: 9
FREE CORE) 11397, WORDS

*BINICMPLX ,ALL,LSTECMPLXSBINIF,8RCICMPLX/C/NETTMICND
ERRORS DETECTED: ©
FREE CORE: 11397, WORDS

#BINPINT ALL,LSTSINTRBINIF,SRCEINT/C/NITTYMICND
ERRORS DEVECTEDS ©
FREE CORE3 113856, WORDS

*BINIAMOD,ALL,)LSTSAMODSBINIF,SRCEAMOD/C/NSTTMICND
ERRORS DETYECTEDS ©
FREE COREs 11361, WORDS

«BINSDMOD, ALL,L8TSDMODSBINIF,SRCIDMOD/C/NSTTMCND
ERRORS DETECTED: @
FREE COREs 1136}, WORDS

*BINIMOD ALL,LSTtMODSBINSF,8RCIMOD/C/NETTMEICND
ERRORS DETECTED: ©
FREE COREt 11381, WORDS

vBINIMAXQA ,ALL,LSTIMAXORBINEF,SRCIMAXQG/C/NSTTMICND
ERRORS DETECTEDY B
FREE COREs 11385, WORDS
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*BINSAMING JALL)LSTIAMINOSBINGF ,SRCIAMING/C/NITTHICND
ERRORS DETECTED: @
FREE COREs 11357, WORDS

*BINIMING JALL)LSTIMINORBINIF,8RCIMING/C/NSTTMICND
ERRORS DETECTED: o
FREE CORE: 11385, WORDS

*BINSOMING QALL,LSTIDMINISRINEF,SRCIDMINI/C/NSITTMICND
ERRORS DEYECTEDS @
FREE COREr 11358, WORDS

*BINISIGN,ALL,LSTISIGN®BINIF,SRCESIGN/C/NITTMICND
ERRORS DETECTED:t @
FREE COREs 11397, WORDS

*BINSISIGN,ALL,LETIISIGN®BINIF,SRCIISIGN/C/NSETTMICND
ERRORS DETECTED: @
FREE CORE: 11185, WORDS

*BINIDSIGN,ALL,LSTIDSIGNSBINIF,SRCEDSIGN/C/NITTMICND
ERRORS DETECTYEDS ©
FREE COREs 11397, WORDS

*BINSCSORY ALL,LSTICSQRTSBINIF,SRCICSART/C/NITTMICND
ERRORS DETECTED: ¢
FREE COREs 11149, WORDS

*BINESNGL JALL,LSTISNGLEBINIF,SRCISNGL/C/NITTMICND
ERRORS DETECTEDS @
FREE CORE: 11185, WORDS

*BINIENDERRGALL)LSTIENDERR=BINIF,SRCIENDERR/C/NETTMECND
ERRQORS DETECTEDS ©
FREE COREs 11029, WORDS

*BINICONVS qALL,LBTICONVSSBINIF,SRCICONVS/C/NITTMICND
ERRORS DETECTED: 0
FREE CORE: 11371, WORDS

*BINIWAIT,ALL,LSTIWAITEBINIF,SRCEWALIT/C/NITTMICND
ERRORS DETECTEDt @
FREE CORE: 11298, WORDS

*BINSEOF (ALL/LSTLEOFSBINIF,SRCIEOF/C/NITTMICND
ERRORS DETECTEDY ©
FREE CORE: 10848, WORDS

*BINSFNEG,ALL/LSTEFNEG#BINIF,SRCIFNEG/C/NEITTMICND
FRRORS DETECTED: 9@
FREE CORE3 11361, WORDS

*BINIXCIALL/LSTSXCI®BINIF,SRCIXCI/ZC/NITTMICND
ERRQORS DETECTEDS ©
FREE CORE: 11133, WORDS

*BINIRETDALL/LSYIRETDRBINIF,SRCERETD/C/NITTMICND
ERRORS DFYECTED: ¢
FREE CORE: 11162, WORDS

*BINBIFW ALL,LSTIIFWSBINIF,SRCIIFW/C/NITTMICND

ERRORS DETECTEDS
FREE COREt 108P9, WORDS

5-22



ASSEMBLY AND LINK INSTRUCTIONS

*BINSIFR,ALL/LSYSIFRaBINIF,SRCIIFR/C/NSTTMICND
ERRORS DETECTED: @
FREE COREj) 10821, WORDS

VBINIIBR,ALL,LSTSIBReBINIF,SRCIIBR/C/NETTMICND
ERRORS DETECTED: @
FREE CORE: 11165, WORDS

*BINSIBW,ALL,LSTIIBWEBINSF,SRCIIBW/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE: 131165, WORDS

*BINIFCHNL oALL LSTIFCHNLSBINEF,SRCIFCHNL/C/NSTTMICND
ERRORS DETECTEDS @
FREE COREs 10817, WORDS

*BINICMPF ALL,LSTICMPFEBINIF, SRCICMPF/C/NSTTMICND
ERRORS DEYECTED: ©
FREE COREs 11293, WORDS

*BINICMPD ¢ ALL,)LSTICMPDSBINSF,SRCICMPD/C/NSTTMICND
ERRORS DETECTED: ®
FREE COREs 11295, WORDS

*BINIINITIONALL,LSTSINITIO®BINIF,SRCIYINITIO/C/NITTMICND
ERRORS DETECTEDS @
FREE CORE1 1m825, WORDS

*BINJUTIOLALL,LSTIUIOSBINSF,8RCIUIO/C/NSTTMICND
ERRURS OETECTED: 0
FREE CORE3 10688, WORDS

*BINSREWIND JALLLSTIREWINDEBINIF,SRCIREWIND/C/NSTTMICND
ERRQORS DETECTED: @
FREE CORE) 11017, WORDS

*BINIDUMPLAALL,LSTIDUMPLASBINIF,SRCSDUMPLA/C/NITTMICND
ERRORS OETECTED: #
FREE COREy 11205, WORDS

wBINICLOSE ALL,LSTICLOSE=BINIF,SRCSICLOSE/C/NITTMICND
ERRQRS DETECTEDS ©
FREE CORE: 10924, WORDS

*BINSVTRAN ALL,LSTSVTRANSBINIF,SRCIVTRAN/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREJ 11129, WORDS

wBINSGETFIL ALL)LSTIGETFILsBINIF,SRCIGETFIL/C/NITTMICND
ERRURS DETECTED: @
FREE COREs 10837, WORDS

*BINSEOL fALL,LSTSEOL®BINSF,SRCSEOL/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 11021, WORDS

wBINICALL ALL,LSTICALL®BINIF,SRCICALL/C/NSTTMICND
ERRORS DETECTED: ©
FREE CORE3 11397, WORDS

*BINJISNLSN ALL/LSTITSNLSNEBINSF,SRCIISNLSN/C/NITTMICND
ERRORS DETECTED: @
FREE COREY 11164, WORDS
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*BINJIPMOVS (ALL/LSTIIPMOVSEBINIF,SRCITPMOVS/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11365, WORDS

*BINIIADDS (ALL,LSTEIADDS=BINEF,SRCITADDS/C/NITTMICND
ERRORS DETECTED: @
FREE COREy 11373, WORDS

«BINgIPADDS,ALL,LSTS$IPADDS=BINIF,SRCIIPADDS/C/NITTMICND
ERRQRS DETECTEDs @
FREE COREY 11377, WORDS

*BINS18UBS,ALL,LSTSISUBSEBINIF,SRCIISUBS/C/NITTMICND
ERRORS DETECTED: 9
FREE CORE3 11373, WORDS

*BINIIPSUBS,ALL/LSTIIPSUBS=RINIF,SRCEIIPSUBS/C/NETTMICND
ERRORS DETECTED: @
FREE COREt 11377, WORDS

*BINSINCR,ALL/LSTEINCRSBINEF,SRCEINCR/C/NITTMICND
ERRORS DETECTED: ©
FREE COREy 11377, WORDS

*BINSINEG,ALL,LSTIINEGRBINIF,SRCIINEG/C/NITTMICND
ERRQRS DETECTED: @
FREE COREf 11393, WORDS

"BINSTESTS,ALL,)LBTITESTSaBINSF,SRCITESTS/C/NETTMICND
ERRORS DETECTED) @
FREE COREt 11361, WORDS

*BINSICMPS,,ALL,LBTIICMPSSBINIF,SRCIICMPS/C/NITTMICND
ERRQRS DETECTEDS ©
FREE COREs 11373, WORDS

*«BINSIPCMPS,ALL,LSTHIIPCMPSSBINGIF,8RCIIPCMPS/C/NETTMICND
ERRORS DETECTED: @
FREE COREs 11377, WORDS

#BINSBRAS,ALL)LSTIBRAS®BINIF,8RCIBRAS/C/NETTMICND
ERRORS DETECTEDY @
FREE COREs 11362, WORDS

ABININXTY JALL LSTINXTI®BINIF,SRCINXTI/C/NITTMICND
ERRORS DETECTEDS @
FREE COREy 11351, WORDS

«BININXT2,ALL LSTINXT28BINIF,SRCINXT2/C/NITTMRCND
ERRORS DETECTYECT @
FREE COREft 11351, WORDS

*wBINENXTI ALL,LSTINXTI®BINGF,SRCINXTI/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11351, WORDS

*BININXTA  ALL,LSTINXTANBINSF,SRCINXT4/C/NITTMICND
ERRORS DETECTEDs ®
FREE CORFp 13379, WORDS

*BINSAIF ALL,LSTIAIFsBINSF,SRCIAIF/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11398, WORDS
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*BINSFMOVR,ALL,LBTIFMOVREBINIF,8RCIFMOVR/C/NITTMICND
ERRORS DETECTED: o
FREE COREj; 11385, WORDS

*BINIFMOVY (ALL,LBTSFMOVISBINIF,SRCIFMOVI/C/NITTMICND
ERRQRS8 DETECTED: o
FREE CORE3 11397, WORDS

*BINIFMOV2,ALL/LSTEFMOVR2RBINIF,SRCIFMOV2/C/NITTMICND
ERRORS DETECTEDs ©
FREE CORE3 11401, WORDS

*BINSFMOVI ALL,LSTIFMOVISBINIF,SRCIFMOVI/ZC/NITTMICND
ERRQRS DEYECTED) @
FREE CORE® 11389, WORDS

*BINIFMOVA ,ALL,LSTEFMOVARBINGF,SRCIFMOVA/C/NSTTMICND
ERRORS DETECTEDS ©
FREE COREs 11397, WORDS

*BINEFMOVE,ALL/LSTIFMOVE=BINIF,SRCIFMOVE/C/NATTMICND
ERRORS DETECTED: @
FREE COREf 11405, WORDS

*BINIFMOVO (ALL,LBTIFMOVEERINIF,SRCIFMOVE/C/NITTMICND
ERRORS DETECTEDS: @
FREE CORE: 11397, WORDS

*BINSFMOV7 ,ALL,LSTIFMOV7=BINIF,SRCIFMOVZ/C/NITTMICND
ERRORS DETECTEDI ©
FREE COREs 11397, WORDS

*BINSFMOVB JALL,LSTIFMOVBEBINIF,SRCIFMOVB/C/NITTMICND
ERRORS DETECTEDSI ©
FREE COREs 11389, WORDS

*BINIFMOVO JALL,LSTIFMOVOSBINIF,SRCIFMOVI/C/NITTMICND
ERRORS DETECTEDS ¢
FREE COREs 11365, WORDS

*BINSLOADS.ALL/LSTSLOADS®BINIF,SRCILOADS/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 11367, WORDS

*BINEDMOVR,ALL,LBTSDMOVREBINIF,SRCIDMOVR/C/NETTMICND
ERRORS DETECTED: @
FREE COREt 11393, WORDS

wBINIDMOVY ,ALL,LSTIDMOVIBBINIF,SRCIDMOVI/ZC/NITTMICND
ERRORS DETECTEDS ©
FREE CNREt 11405, WORDS

wBINIOMOV2,ALL,LSTIDMOV2SBINIF, SRCsDMOv2/C/NvamsCND
ERRORS DETLCTEDI )
FREE CORE) 11406, WORDS

wBINIOMOVI ALL,LSTIDMOVI=BINIF, SRCIDMOVI/C/NSITTMICND
ERRQRS DETECTED: @
FREE COREs 11369, WORDS

*BINIDMOVA ALL)LSTIDMOVASBINGF,SRCIDMOVA/C/NITTMICND
ERRORS OETECYEDs ©
FREE CORE: 11397, WORDS
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*BIN{DMOVS,ALL,LSTIDMOVSSBINIF,SRCIDMOVE/C/NETTMICND
ERRORS DETECTED: @
FREE CORE: 11381, WORDS

«BINIOMOV6,ALL,LSTIDMOV6=BINIF,SRCIDOMOVE/C/NITTMICND
ERRQRS DETECTED: o
FREE COREs 11366, WORDS

*BINIDMOVY (ALL,LSTIOMOV7=BINSIF,B8RCIDMOVZ/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs 11397, WORDS

*BINJLMOVS ,ALL,LSTILMOVSEBINSIF,SRCILMOVS/C/NSITTMICND
ERRQORS DEYECTEDS @
FREE CORE: 11346, WORDS

*BINIBITDIO,ALL,LSTSBITDIDSBINIF,S8RCIBITOID/C/NETTMICND
ERRORS DETECTEDt 2
FREE COREs 11385, WORDS

*BINILTEST ALL,LSTILTESTSBINIF,SRCILTEST/C/NITTMICND
ERRORS DETECTEDS 2
FREE CORF3 11393, WORDS

«BINJILNOTS,ALL,LSTILNOTSEBINIF,SRCILNOTS/C/NRTTMEICND
ERRORS DETECTED: ¢
FREE COREs 11389, WORDS

*BINILCMPS ,ALL,L8TILCMPSEBINIF,SRCILCMPS/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREs 11385, WORDS

*BINJLCMPSP ALL,LSTILCMPSPSBINIF,SRCILCMPSP/C/NSTTMICND
ERRORS DETECTED:®
FREE COREs 11393, WORDS

*BINILPCMPS (ALL ,LST3LPCMPSSBINIF,SRCILPCMPS/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11397, WORDS

*BINIQVEC (ALL,LSTIQVECSBINIF,SRCIQVEC/C/NITTMICND
ERRQRS DETECTED: @
FREE COREs 11397, WORDS

*BINIQVECP,ALL,LSTEQVECPSBINIF,SRCIQVECP/C/NITTMICND
ERRORS DETECTEDI ©
FREE COREs 11397, WORDS

*BINIQPVEC,ALL/LSTIQPVECSBINIF,SRCIGPVEC/C/NITTMICND
ERRORS DETECTED: @
FREE CORE} 11421, WORDS

*BINISUBR,ALL,LST1SUBR®BINIF,SRCESUBR/C/NSITTIMICND
ERRORS DETECTECT ©
FREE COREs 11161, WORDS

*BINELCMPST (ALL/LSTELCMPSI®RINIF,SRCILCMPSI/C/NITTMICND
ERRURS DETECTEDS o
FREE COREs 11401, WORDS

*BINSCONVO,ALL/LBTICONVOELINIF,SRCICONVE/C/NITTMICND
ERRQRS DETFCTED: @
FREE CORE3 11378, WORDS
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wBINIXFF  ALL,LSTIXFFeBINSF,8RCEIXFF/C/NSTTMICND
ERRORS DETECTED)
FREE CORE: 11129, WORDS

*BINEXDD,ALL,LST¢XDDSBINIF,SRCEXDD/C/NITTMICND
ERRORS DETECTEDS @
FREE COREs 11109, WORDS

«BINIRETS,ALL,LSTtRETS®BINIF,SRCIRETS/C/NITTMICND
ERRORS DETECTED: ¢
FREE COREg 11149, WORDS

wBINIASFRET ALL/LSTIASFRETSBINIF,SRCIASFRET/C/NITTMECND
ERRORS DETECTED: ©
FREE COREs 11383, WORDS

*BINSRETDSF ,aLL,)LSTIRETDSFuBINIF,SRCERETDSF/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11172, WORDS

wBINITOMPLX (ALL,LSTITCMPLX®BINIF,SRCITCMPLX/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11145, WORDS

*BINITRARY (ALL,LSTITRARYSBINIF,SRCITRARY/C/NSTTMICND
ERRORS DETECTED: ©
FREE COREp 11125, WORDS

*BINIFUD,ALL,LSTHFUDSBINEIF,SRCIFUD/C/NSTTMICND
ERRORS DETECTEDS @
FREE COREs 11197, WORDS

*BINSIMOVS ALL,LSTIIMOVSSBINIF,SRCIIMOVS/C/NITTMICND
ERRORS DETECTED: o
FREE COREs 11333, WORDS

*BINTIMOVR,ALL,LSTSIMOVREBINIF,SRCEIMOVR/C/NITTMICND
ERRORS DETECTED: @
FREE COREjp 11389, WORDS

*BINILMOVR ALL,LSTSLMOVRSBINIF,SRCILMOVR/C/NITTMICND
ERRORS DETECTED: o
FREE COREs 11397, WORDS

*vBINIGOTO,ALL,LSTIGOTOSBINSF,SRCIGOTO/C/NSTTMICND
ERRORS DETECTEDI 0
FREE COREs 11185, WORDS

*BINIPUTREC (ALL/LSTSPUTRECEBINSF,SRCIPUTREC/C/NSTTMICND
ERRORS DETECTED:® ©
FREE COREs 10768, WORDS

*BINIRAN ALL,LSTIRANSBINIF,SRCIRAN/C/NETTMICND
ERRORS DETECTED: @
FREE COREt 11169, WORDS

*BINSRANDU,ALL,LSTSRANDUSBINIF,SRCIRANDU/C/NETTMICND
ERRORS DETECTED: ©
FREE COREg 11169, WORDS

#BINIFIND,ALL,LSTEFINDZBINSF,SRCIFIND/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE 10809, WORDS
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*BINJOPEN ALL,LS8TIOPENWBINGF,8RCIOPEN/C/NITTMICND
ERRORS DETECTED: o
FREE COREp 12694, WORDS

*BINIVCTRAN ALL/LSTIVCTRANSBINIF,8RCIVCTRAN/C/NITTMICND
ERRORS DETECTED: ©
FREE COREj3 11149, WORDS

*BINJCONVI ALL,LSTICONVISBINIF,3RCICONVI/C/NSTTMICND
ERRQRS DETECTEDS: @
FREE COREs 11275, WORDS

#BINICONVL ,ALL,LSTSCONVLSBINEF,SRCEICONVL/C/NITTMICND
ERRORS DETECTED) ¢
FREE COREs 11368, WORDS

*BINSIDATE ,ALL,LSTIIDATESBINIF,SRCIIDATE/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 10833, WORDS

*BINIOATE,ALL,LSTIDATESBINIF,SRCIDATE/C/NITTMICND
ERRORS DETECTEDY @
FREE COREs 190993, WORDS

*BINISETERR,ALL/LSTISETERRSBINIF,SRCEISETERR/C/NITTMICND
ERRORS DETECTED?® ¢
FREE COREg; 18965, WORDS

#BINSASSIGN ,ALL,LST1ASSIGNSBINSF,SRCIASSIGN/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREg 10681, WORDS

*BINIRIO,ALL,L8TIRIOSBINIF,SRCIRIO/C/NSTTMICND
ERRORS DETECTEDS @
FREE COREs 10709, WORDS

*BINSCLS ALL,LSTICLSuBINIF,SRCICLS/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREy 11033, WORDS

*BINSAMAXY ,ALL,L8TIAMAX1®BINJF,SRCIAMAXL/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 11329, WORDS

“BINIAK ,812,L8TI4KOBINIF,SRCI4K/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 11486, WORDS

*BINIBK,SI12,LSTEBKEBINIF, SRCIBK/C/NITTMICND
ERRORS DETECTEDS @
FREE COREjy 11406, WORDS

*BINBI2K,81Z,L8T112K8BINIF,SRCI12K/C/NITTMICND
ERRORS DETECTEDY o
FREE COREp 11406, WORDS

*BINUIBK, STZ,LSTE16KEBINIF,SRCEI6K/C/NITTMICND
ERRORS DETECYED: @
FREE COREy 114086, WORDS

*BINI20K,ST2Z,L8T120KsBINIF,SRC120K/C/NITTMICND
ERRORS DETECTED: @
FREE CORE3 11406, WORDS
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wOINI24K,81Z,LST124KsBINIF,8RC124K/C/NEITTMICND
ERRORS DETECTEDs @
FREE COREs 11406, WORDS

«BINS2BK,812,L8T128K=BINIF,SRCI2BK/C/NITTMICND
ERRORS DETECTED: @
FREE COREg 11406, WORDS

*BINSSIMRY ,UNI,L8TSSIMRTSBINIF,SRCESIMRT/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 10765, WORDS

*BINIPOPR,ALL,)LSTIPOPREBINIF,8RCEPOPR/C/NSTTMICND
ERRORS DETECTEDS ©
FREE CORE1 11397, WORDS

«BINICNEG,ALL)LSTSCNEG®BINIF,SRCICNEG/C/NETTMICND
ERRORS DETECTEDS @
FREE CORE; 11377, WORDS

#BINJCOPY ALL,LSTICOPYRBINIF,8RCICOPY/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11389, WORDS

*BINIGETREC ALL/LSTIGETRECSBINIF,SRCIGETREC/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 108725, WORDS

*BINSFCALL ALL,LSTIFCALL®BINIF,SRCIFCALL/C/NSTTMEICND
ERRORS DETECTED: ¢
FREE COREp 114@1, WORDS

*BINIPAUSE ,ALL,LSTIPAUSESBINIF,SRCIPAUSE/C/NSTTMICND
ERRORS DETECTED: ©
FREE CORE1 11260, WORDS

#BINSBACKSP,ALL,LSTIBACKSPSBINSIF,SRCIBACKSP/C/NITTMICND
ERRORS DETECTEDS ©
FREE CORE; 10973, WORDS

*BINTOBJFMT ,ALL/LSTSOBJIFMTEHINGF,SRCIOBIFMT/C/NETTMROND
ERRORS DETECTED: ©
FREE COREs 10558, WORDS

*BINIRWBLK,ALL/LSTSRWBLKSBINIF)SRCIRWBLK/C/NETTMEICND
ERRQORS DETECTEDS @
FREE COREs 1@773, WORDS

*BINECLOG,ALL,L8TICLOGSBINIF,SRCEICLOG/C/NITTMICND
ERRORS DETVECTEDS @
FREE COREs 11381, WORDS

*BINISTOP,ALL,LSTISTOPSBINIF,SRCISTOP/C/NSTTMICND
ERRURS DETECTED: @
FREE COREs 11047, WORDS

*BINSEXIT,ALL LSTSEXIT®BINIF,SRCIEXIT/C/NSTTMICND
ERRORS DETECTED: o
FREE CORE1 11395, WORDS

+BINJENCODE yALL L STEENCODE®BINSF, SRCIENCODE/C/NITTMICND
ERRORS DETECTED3 ©
FREE COREP 10889, WORDS
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*BINIOBJENC,ALL,LST20BJENCHBINIF,SRCIOBJENC/C/NSTTMICND
ERRORS DETECTED: ©
FREE CORE3 10825, WORDS

wBINJUSEREX ALL)LSTSUSEREX=BINSF,SRCIUSEREX/C/NSTTMICND
ERRORS DETECTED: @
FREE CORE® 12977, WORDS

*BINIFIOALL,LSTSFIORBINIF,SRCEFIQ/C/NETTMICND
ERRORS DETECTED: @
FREE COREs 10516, WORDS

*BINITESTC,ALL,LSTETESTC®BINSIF,SRCITESTC/C/NITTMICND
ERRORS DETECTED! @

FREE CORE: 11385, WORDS

*

$€0y

TIME
Q0132439

=

5.9.1 Subscripting Modules Assembly

The FORTRAN library modules used for subscripting purposes are grouped
into two categories, V2NS and V2S. V2NS modules (Section 5.9.1.1) are
the normal 1library modules used to 1link debugged programs for
production purposes or when execution time is critical. V2S modules
(Section 5.9.1.2) constitute a special version of the library
containing subscript checking to determine whether an array subscript
reference is within the bounds of the program and are used for
debugging or running in a Foreground/Background environment.

5.9.1.1 V2NS OTS Assembly

Below is an example of the assembly procedures for the V2NS modules.

$JOB/RT11/TIME ASSEMBLE V2NS MODULES
TTYIO

R PIP
SRC31F ,MAC®SRCIFINIT,PRE,OTSWA,PRE,FBLOCK,PRE,ERRORS,PRE, V2DEF ,PRE/A

R MACRO

*BINRIVEC,V2N,LSTIIVEC,VLN=SRCEF, IVEC/C/NSTTMECND
ERRORS DETECTED1 9

FREE CORE® 11385, WORDS

*BINIFVEC V2N, LSTIFVEC,VLNRSRCIF,FVEC/C/NSTTMECND
ERRURS DETECTED) ©
FREE CORE: 11373, WORDS

*BINIDVEC,V2N,LSTIDVEC,VLN3SRC3F,DVEC/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11371, WORDS

*BINBLVEC,V2N,LSTILVECVLNSSRCIF,LVEC/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11385, 4ORDS
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*BINSIVECP,V2N,L8TSIVECP,VLN®SRCIF, IVECP/C/NITTMICND
ERRORS DETECTED: @
FREE COREg 11385, WORDS

#BINSFVECP,V2N,LSTIFVECP VLNESRCIF,FVECP/C/NITTMICND
ERRORS OETECTED: @
FREE COREs 11373, WORDS

*»BINSDVECP,V2N,L8TIDVECP ,VLNSSRCEF,DVECP/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11371, WORDS

*BINILVECP,V2N,LSTILVECP ,VLNSSRCIF ,LVECP/C/NITTMECND
ERRORS DETECTED: ©
FREE COREs 11385, WORDS

*BIN{FPVEC,V2N,L8TIFPVEC,VLN8SRC1F ,FPVEC/C/NITTMICND
ERRORS DETECTEDS © ,
FREE COREs 11381, WORDS

#»BINIIPVEC,V2N,LSTIIPVEC,VLN®SRCIF,IPVEC/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11393, WORDS

*+BINIDPVEC,V2N,LSTEDPVEC,VLNSSRCIF,DPVEC/C/NSTTMICND
ERRORS DETECTEDt ©
FREE CORE: 11383, WORDS

+BINSLPVEC,V2N,LSTSLPVEC,VLNSSRCIF,LPVEC/C/NITTMICND
ERRORS DETECTED: ©
FREE COREt 11393, WORDS

*wBINISHORT ,E2N,LSTESHORT ,VLNSSRCIF,SHORT/C/NITTMICND
ERRORS DETECTEDY @
FREE COREs 9610, WORDS

#BINIERRS ,V2N,LSTJERRS,VLN=SRCIF,ERRS/C/N3TTMICND
ERRQRS DETECTED: ¥
FREE COREp 9432, WORDS

+BINSFUDGE ,V2N,L8TIFUDGE ,VLN®SRC1F ,FUDGE/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11402, WORDS

*
$E0)

TIME
QoL4ng45

5.9.1.2 V25 OTS Assembly

Below is an example of the assembly procedures for the V2S modules.

SJOB/RT11/TIME ASSEMBLE v23 MODULES
TTYIO
R PIP
SRC3F,MACSSRESFINIT ,PRE,)OTSWA,PRE,FBLOCK,PRE,ERRORS ,PRE,V2SDEF,PRE/A
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R MACRO
#"BINIIVEC,V28,L8T4IVEC,VLSuSRCIF,IVEC/C/NgTTMICND
ERRORS DETECTEDS @

FREE COREy 10941, WORDS

*BINIFVEC,V28,L8T3FVEC,VL888SRCIF,FVEC/C/NITTMICND
ERRORS DETECTEDS @
FREE COREs 11365, WORDS

*BINIDVEC,V28,L8TIDVEC,VLS®SRCIF,DVEC/C/NITTMICND
ERRORS DETECTEDS @
FREE COREy 11363, WORDS

*BINSLVEC,V28,LSTILVEC,VLS®SRCIF,LVEC/C/NITTMICND
ERRORS DETECTEDS @
FREE COREy 11371, WORDS

*BINSIVECP,V28,LSTIIVECP,VLS8SRCIF,IVECP/C/NITTMICND

ERRORS DETECTED: @
FREE COREs 11371, WORDS

wBINIFVECP ,V28,L8TIFVECP,VL8aSRCIF,FVECP/C/NITTMICND

ERRORS DETECTEDS @
FREE COREs 11365, WORDS

+BINIDVECP,V28,L8TIDVECP,VL.SeSRCSF,DVECP/C/NITTMICND

ERRORS DETECTED: 0
FREE CORE: 11363, WORDS

*BINSLVECP,V28,LSTILVECP,VLSuSRCIF,LVECP/C/NITTMICND

ERRORS OETECTED: @
FREE CORE: 11371, WORDS

#*BINIFPVEC,V2S,LSTIFPVEC,VLSBSRCIF,FPVEC/C/NITTMICND

ERRORS DETECTED: @
FREE CORE: 11373, WORDS

*BINIIPVEC,V2S8,L8TS8IPVEC,VLS®SRCIF, IPVEC/C/NITTMICND

ERRORS DETECTED® ¢
FREE CORE1 11379, WORDS

*BINIOPVEC,V28,L8TIDPVEC,VLSSSRCIF,DPVEC/C/NITTMICND

ERRORS DETECTED: @
FREE COREg 11375, WORDS

*BINILPVEC,V2S,LSTILPVEC,VL38SRCIF,LPVEC/C/NITTMICND

ERRORS DETECTED: @
FREE CORE:® 11379, WORDS

*BINJSHORY ,E28,LSTISHORT VL S88SRCIF,SHORT/C/NITYMICND

ERRORS DETECTED: ©
FREE CORE) 9682, WORDS

»BINIERRS ,V2S,LSTsERRS,VLS®SRCIF,ERRS8/C/NITTMICND
ERRORS OETECTEDY @
FREE CORE: 9422, WORDS
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#*BINIFUDGE,V28,L8TIFUDGE ,VLSSSRCIF,FUDGE/C/NsTTMICND
ERRORS DETECTED: ©

FREE CORE: 11398, WORDS

"

SEQJ

TIME
Bo136145

5.10 ASSEMBLING HARDWARE DEPENDENT FORTRAN OTS MODULES

Certain OTS library modules are hardware dependent and therefore need
to be selectively assembled. ‘These modules include bare machine
(Section 5.10.1), EIS (Section 5.10.2), FIS (Section 5.10.3), EAE
(Section 5.10.4), and FPU (Section 5.10.5). Refer to the section
applicable to your hardware configuration.

5.10.1 Bare Machine OTS Assembly

The following is an example of the assembly procedures for the
hardware dependent modules on a machine with none of the optional
arithmetic hardware extensions.

$JOB/TIME/RT1Y
SRTY1
23144142

TTY1O0

R PIP
BINgF ,MACSSRC3V2DEF ,PRE,FINIT,PRE,OT8WAPRE,FBLOCK,PRE,ERRORS ,PRE/A

R MACRO

wBINSOTI NHD,LSTI0TI NHLEBINSF,SRCIOTI/C/NITTMICND
ERRORS DETECTED: @

FREE COREs 10293, WORDS

*BINSATAN,NHD,)LSTSATAN,NHL eBINSF,SRCEATAN/C/NSTTMICND
ERRORS DETECTEDs @
FREE COREs 11276, WORDS

*BINEXTIGNHD,LSTIXII NHLEBINIF,SRCIXIT/C/NETYTMEICND
ERRORS DETECTEDS ©
FREE COREy 11133, WORDS

*BINICONVE JNHD ) LSTICONVF JNHLEBINEF pSRCEICONVF/C/NITTMICND
ERRORS DETECTEDI ©
FREE COREs 11936, WORDS

«BINSCONV2 ,NHD,LSTECONVR NHLEBINIF ,SRCICONV2/C/NITTMICND
ERRORS DETECTEDY ©
FREE COREs 11137, WORDS

*BINgCMUL (NHD,LSTICMUL ,NHLEBINSF,SRC1CMUL/C/NgTTMCND
ERRORS DETECTEDS ©
FREE COREg 11328, WORDS
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#BINICDIV NHD,LSTICOIV,NHLEBINIF,SRCICDIV/C/NSTTMICND
ERRORS DETECTEDY @
FREE CORE: 119085, WORDS

wBINJOMUL NHO,LSTSDMUL ,NHLBBINSF,SRCIDMUL/C/NITTMIEND
ERRORS DETECTEDL ©
FREE COREs 11069, WORDS

*BINIDADD ,NHD,LSTIDADD ,NHL#BINIF,SRCSIDADD/C/N3TTMICND
ERRORS DETECTED® ©
FREE COREs 10981, WORDS

*BINIDDIV,NHO,LSTSDDIV NHLRBINIF,SRCEIDDIV/C/NITTMICND
ERRORS DETECTEDS ¢
FREE CORE3 11077, WORDS

*BINIXDI,NHD,LST¢XDI NHLEBINIF,SRCIXDI/C/NITTMICND
ERRORS DETECYEDs @
FREE COREs 11133, WORDS

*BINSCONVI (NHD,LSTECONVYL (NHLEBINIF,8RCECONVI/C/NITTMECND
ERRORS DETECTED? @
FREE COREy 11385, WORDS

*BINICONVI  NHD ,LSTICONV3I NHLSBINSF,SRCICONVI/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 11361, WORDS

*BINSCADD (NHD)LSTSCADD NHLSBINIF,8RCICADD/C/NSITTMICND
ERRORS DETECTED: @
FREE COREs 11337, WORDS

*BINIALOG,NHD,L8TIALOG,NHLSBINIF,SRCIALOG/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREy 11093, WORDS

*BINIDEXP (NHD,LSTIDEXP ,NHLuBINSF,SRCIDEXP/C/NSTTMICND
ERRORS DETECTEDS @
FREE CORE1 11053, WORDS

*BINSEXP NHD,LSTIEXP NHLSBINIF,SRCIEXP/C/NETTMICND
ERRORS DETECTEDt @
FREE COREs 311113, WORDS

*BINIDSGRT ,NHD,)LSTIDSQRT (NHLEBINSF,SRCEIDSART/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11157, WORDS

*BINISIN,NHD)LBTISIN NHLSBINSF,SRCEISIN/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREs 11312, WORDS

*BINIDSINGNHD)LSTIDSIN NHLEBINSF,8RCI0OSIN/C/NITTMEICND
ERRORS DETECTEDt ©
FREE COREs 11272, WORDS

*BINIDATAN NHD,LSTIDATAN,NHLSBINIF,SRCIDATAN/C/NITTMICND
ERRORS DETECTEDI ¢
FREE CORE: 11272, WORDS

*BINBAINT NHD,LSTIAINT NHLBBINIF,SRCIAINT/C/NITTMICND
ERRORS DETECTED? ©
FREE COREg 11367, WORDS
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*BINEDINT (NHD)LSTEDINT (NHLEBINIF,SRCSDINT/C/NITTMICND
ERRORS DETECTED: @
FREE CORE3 11367, WORDS

*BINTADDANHD,LETSADDANHL®BINIF,SRCIADDA/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11347, WORDS

*BINESQRT NHD,)LSTISQRT (NHL®BINIF,SRCISORT/C/NITTMICND
ERRORS DETECTED: @
FREE COREy 11183, WORDS

*BINIFMUL JNHD,LSTSFMUL (NHL®BINIF,SRCIFMUL/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11121, WORDS

*BINSFDIV NHD,LST3FDIV NHLEBINIF,SRCIFDIV/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11097, WORDS

*BINSADDM NHD,LST3ADDM NHLSBINIF,SRCIADDM/C/NITTMICND
ERRORS DETECTED: O
FREE COREs 11347, WORDS

*BINSADDP ,NHD,LSTSADDP NHLBBINIF,SRCIADDP/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11347, WORDS

«BINIDLOG,NHD,LBTSDLOG,NHLEBINIF,SRCIDLOG/C/NtTTMICND
ERRORS DETECTED; ©
FREE CORE 11285, WORDS

«BINJFADD NHD,LSTFADD,NHL®BINSF,SRCEFADD/C/NSTTMICND
ERRORS DETECTED?: @
FREE COREs 11057, WORDS

#BINIXFI NHD,LSTiXFI NHLSBINIF,SRCIXFI/C/NETTMICND
ERRORS DETECTEDS ¢
FREE COREs 11133, WORDS

*BINICONVA NHD,LSTECONVA NHLSBINEF,SRCICONVA/C/NITTMICND
ERRQORS DETECTED) ©
FREE CORE: 11185, WORDS

*BINEIMUL (NHD,LSTIIMUL JNHLEBINIF,SRCEIMUL/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE$ 11149, WORDS

*BINBIDIV,NHD,LSTIIDIV NHL®BINIF,SRCEIDIV/C/NITTMICND
ERRORS DEVECTED: ¢
FREE COREs 11141, WORDS

*

$SEQJ

TIME
23154117
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5.10.2 EIS OTS Assembly

Below is an example of the assembly procedures for the hardware
dependent modules on a machine with the EIS hardware option.

$JOB/TIME/RTYY
$RT41
23115187

TTYIO

R PIP
BINIF,MACOSRCIV2DEF ,PRE,FINIT,EIS,0TSWA,PRE,FBLOCK,PRE,ERRORS,PRE/A

R MACRO

*BINIOTI,EIS,L8T40OTI, EILEBINGF,SRCIOTI/C/NITTMICND
ERRORS DETECTED: @

FREE COREs 10285, WORDS

*BINJATAN EI8)LSTIATAN,EIL®BINIF,SRCIATAN/C/NSTTMICND
ERRORS DETECTEDS @
FREE COREs 311268, WORDS

*BINIXII,EIS,LSTEXII,EILSBINIF,SRCIXII/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11141, WORDS

YBINSCONVF EIS,LBTICONVF,EIL®BINIF,SRCICONVF/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE) 311036, WORDS

#*BINJICONV2 ,E18,L3TICONV2,EILSBINIF,SRCICONV2/C/NyTTMICND
ERRORS DETECTED: @
FREE COREy 11121, WORDS

*BINICMUL ETIS,L8TICMUL,EILSBINSF,SRCICMUL/C/NITTMICND
ERRORS DETECTED: @
FREE COREy 1132@¢, WORDS

*BINSCDIV,EIS,LSTICOIV,ETLaBINIF,SRCICOIV/C/NITTMICND
ERRORS DETECTEDS: ¢
FREE COREy 11077, WORDS

*BINIDMUL ,E18,L8T{OMUL EILaBINSF,SRCIDMUL/C/NgTTMICND
ERRQORS DETECTED: @
FREE COREy 11477, WORDS

«BINIDADD ,ELS,LST1DADD,EIL=BINIF,SRCIDADD/C/N3TTMICND
ERRORS DETECTED: @
FREE COREg 10977, WORDS

*B8INIDDIV,EI8,LSTI00IV,EIL®BINIF,SRCIDOIV/C/NITTMICND
ERRORS DETECTED: ©
FREE COREy 11069, WORDS

*BINIXDI EIS,LSTEXDI,EILSBINIF,SRCIXDI/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11125, WORDS

*BINSCONVL,EIS,)LSTICONVL EILSBINIF,SRCECONVL/C/NETTMICND
ERRORS DETECTED: @
FREE COREs 11377, WORDS
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#*BINICONVILEIS,LSTSCONVILEILSBINIF,SRCICONVI/C/NITTMICND
ERRQORS DETECTED: ©
FREE COREs 11353, WORDS

*BINICADD EI8,LSYSCADDEIL®BINIF,SRCICADD/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE: 11329, WORDS

*BINSALOG,EIS)LSTIALOGLEIL®BINSF,SRCIALOG/C/NITTMICND
ERRORS DETECTED:T ¢
FREE COREy 11085, WORDS

wHINJDEXP EIS,LSTIDEXP,EILaBINIF,8RCIDEXP/C/NITTMICND
ERRQRS DETECTED: @
FREE COREs 11@45, WORDS

*BINJEXP ,EI8,LSTIEXP ,EILSBINIF,SRCIEXP/C/NETTMICND
ERRORS DETECTED: ©
FREE COREy 11105, WORDS

*BINSDSORT ,EIS)LSTSDSORTETILSBINSF,SRCIDSART/C/NITTMICND
ERRORS DETECTEDS @
FREE COREg 11149, WORDS

*BINISINLEIS,LSTISIN,EIL®BINRF,SRCISIN/C/NITTMICND
ERRORS DETECTED: #
FREE COREs 11304, WORDS

*BINIDSIN,EIS,LSTIDSIN,EIL®BINIF,SRCIDSIN/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11264, WORDS

*BINIDATANLEIS,LSTIDATANLEIL®BINSIF,SRCIDATAN/C/NITTMICND
ERRORS DETECTED: @
FREE COREp 11264, WORDS

*BINJTAINT ,EIS,LSTSAINT ,EILRBINIF,SRCEAINT/C/NITTMEICND
ERRORS DETECTED: ©
FREE CORE3 11367, WORDS

*BINIDINT EIS)LSTIDINT,EILSBINIF,SRCIDINT/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11367, WORDS

*BINSADDALFIS,LSTIADDALETLSBINIF,SRCIADDA/C/NEITTMICND
ERRORS DETECTED: @
FREE COREs §1339, WORDS

*BINISQRT ,EIS,LSTISARTEILwBINIF,SRCEISORT/C/NITTMICND
ERRORS DETECTED) @
FREE CORE3 11145, WORDS

*BINSFMUL (EIS,LSTEFMUL ETL sBINIF,SRCIFMUL/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE: 11085, WORDS

#BINSFDIV,EIS,LSTIFOIV,EIL=BINIF,SRCIFDIV/C/NITTMICND
ERRORS DETECYED: ¢
FREE CORE® 11081, WORDS

*BINSADDM,EIS,LSTSADOMEILSBINIF,SRCIADOM/C/NEITTMECND
ERRORS DETECTYED: @
FREE COREy 11339, WORDS
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«BINIADOP EIS,L8T4ADOP EIL®BINIF,SRCIADOP/C/NITTMICND
ERRORS OETECTED: @
FREE CORE: 11339, WORDS

*BINIDLOG,EIS,)LSTIDLOG,EIL®BINIF,3RCIDLOG/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 311077, WORDS

«BINIFADD ,E18,L8TsFADD,EILSBINSF,SRCIFADD/C/NJTTMICND
ERRORS DETECTEOS @
FREE COREf 11049, WORDS

wBINRXFI EI8,LS8T¢XFI EILuBINSF,SRCIXFI/ZC/NITTMICND
ERRQORS DETECTED: o
FREE COREy 1112%, WORDS

*BINICONVA ,E1S,LSTECONVA,ETLYBINIF,8RCICONVA/C/NITTMECND
ERRORS DETECTYEDt 0
FREE COREs 11177, WORDS

*BINSIMUL (EIS,)LSTIIMULLEIL®BINIF,SRCIIMUL/C/NSTTMICND
ERRORS DETECTED: &
FREE COREs 11165, WORDS

*«BINSTIDIV,EXS,LSYSIDIV,EILSBINIF,8RCIIDIV/C/NITTMICND
ERRORS DETECTED; ¢
FREE COREs 31165, WORDS

"
SEQJ

TIME
23125111

5.10.3 FIS OTS Assembly

Below is an example of the assembly procedures for the hardware
dependent modules on a machine with the FIS hardware option.

$JOB/TIME/RT1)
$RT11
23125322

TTYIO

R PIP
BINIF,MACSRCIV2DEF ,PRE,FINIT FIS,0TSWA,PRE,FBLOCK,PRE,ERRORS,PRE/A

R MACRO

*BINJOTI F1S,LSTIOT1,FIL®BINIF,SRCIOTI/C/NSTTMICND
ERRORS DETECTEDS @

FREE CORE: 18261, WORDS

*BINRLATAN FIS)LSTIATAN,FILSBINIF,SRCIATAN/C/NITTMICND
ERRORS DETECTEDS: @
FREE COREs 11264, WORDS

*BINSXTI FIS,LSTEXIIFIL®BINIF,SRCEXITI/C/NITTMICND
ERRORS DETECTED: @
FREE COREP 11137, wORDS
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wBINSCONVF ,FI8,LSTECONVF FIL®BINIF,SRCICONVF/C/NITTMICND
ERRORS DETECTED3 @
FREE COREj 11032, WORDS

*BINICONV2,FI8,L8TSCONV2 FILRBINIF,8RCICONVR/C/NITTMICND
ERRORS OETECTEDS ©
FREE CORE: 11117, WORDS

wBINICMUL FIS,LSTJCMUL FILSBINSF,SRCICMUL/C/NITTMICND
ERRORS DETECTYEDY 0
FREE COREs 11316, WORDS

«BINICDIV,FI8,L.8T3COIV,FILOBINIF,SRCICDIV/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs 11873, WORDS

wBINJOMUL ,FI8,LETSDMUL ,FIL®BINIF,SRCIDMUL/C/NITTMICND
ERRORS DEVECTED: @
FREE COREs 11273, WORDS

*BINJDADD,FIS,LSTsDADDFIL#BINIF,8RCIDADD/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 12973, WORDS

*BINIDDIV,FIS,LSTIDOIV,FIL®BINSF,SRCIDDIV/C/NITTMICND
ERRORS DETECTEDS ®
FREE CORE3 11065, WORDS

*BINIXDI,FIS,LSTetXDI,FIL®BINIF,SRCIXDI/C/NITTMICND
ERRQORS DETECTED: @
FREE COREs 11421, WORDS

*BINICONVY ,FIS,)LSTICONV]FIL®BINIF,8RCICONVI/C/NITTMICND
ERRORS DETECTEDS: @
FREE CORE: 11373, WORDS

*BINICONVI FI8,L8T3CONVI,FILSBINSF,SRCICONVI/C/NSTTMICND
ERRORS DEYECTED: @
FREE CORE: 31349, WORDS

+BINICADD FI8,LSTSCADD,FILSBINIF,SRCECADD/C/NETTMICND
ERRORS DETECTED: @
FREE CORE® 11325, WORDS

*BINIALOG,FIS,LSTIALOG,FIL®BINIF,8RCIALOG/C/NITTMECND
ERRORS DETECTED:
FREE COREs 11281, WORDS

*BINIDEXPFIS,LSTIDEXP,FIL=BINIF,SRCIDEXP/C/NSTTMICND
ERRORS DETECTED: ©
FREE COREs 11041, WORDS

*BINIEXP,FIS,)LSTIEXP,FILSBINIF,SRCIEXP/C/NITTMICND
ERRORS DETECTED: @
FREE COREg 11101, WORDS

*BINIDSQRT,FIS,L8TIDSORTFIL®BINSF,SRCIDSGRT/C/NITTMICND
ERRORS DETECYED: ©
FREE COREs 11145, WORDS

*BINISIN,FIS,LSTISIN,FIL®BINIF,SRCISIN/C/NSITTMICND
ERRORS DETECTED: o
FREE COREp 11320, WORDS
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*BINIDSIN,FIS,LSTIDSIN,FILEBINIF,SRCIDSIN/C/NITTMECND
ERRORS DETECTEDI @
FREE CORE) 11260, WORDS

*BINSODATAN FI8,LSTEDATANSFILABINIF,SRCIDATAN/C/NITTMICND
ERRORS DETECTED: @
FREE COREy 11260, WORDS

*BINIAINT FIS)LSTIAINT FILOBINIF,SRCIAINT/C/NSTTMICND
ERRORS DETECTED) @
FREE COREs 11363, WORDS

*BINIDINTFIS,LSTIOINT,FIL®BINIF,SRCIDINT/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 11363, WORDS

*BINLADDAFIS,)L8TIADDA,FILSBINIF,SRCIADDA/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11333, WORDS

*BINISQRT,FIS,LSTISQRT ,FILABINIF,SRCIBGRT/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11145, WORDS

*BINSFMUL (FIS,LSTIFMULFIL®BINIF,SRCIFMUL/C/NETTMICND
ERRORS DETECTED: @
FREE CORE® 11165, WORDS

*BINIFDIV,FIS,L8TIFOIV,FILSBINIF,SRCIFOIV/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREs 11165, WORDS

*BINSADDM FIS,LSTIADOM,FILRBINIF,SRCIADDM/C/NITTMICND
ERRORS DETECTEDD ©
FREE CORE: 11341, WORDS

*BINSADDP,FIS,L8TIADDP,FILSBINIF,SRCIADDP/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11341, WORDS

*BINIDLOG,FI8,L8TsDLOG,FILSBINIF,SRCIDLOG/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11073, WORDS

*BINIFADD,FIS,LSTIFADD,FILSBINIF,SRCIFADD/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREp 11141, WORDS

*BINIXF] ,FIS,L8TaXFI FIL®BINIF,SRCIXFI/C/NSTTMICND
ERRORS DETECTED: @
FREE COREsy 11121, WORDS

*BINICONVA,FI8,LSTICONVA,FILSBINIF,SRCECONVA/C/NITTMICND
ERRQRS DETECTED: @
FREE COREy §1173, WORDS

*BINSIMUL (FIS,)LSTIIMUL FIL®BINIF,SRCIIMUL/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11161, WORDS
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*BINJIDIV,FIS,LSTIIDIV,FIL®BINIF,SRCIIDIV/C/NITTMICND
ERRORS DETECTEDS ¥
FREE COREy 11361, WORDS

"
$EO)

TIME
23134336

5.10.4 EAE OTS Assembly

Below is an example of the assembly procedures for the hardware
dependent modules on a machine with the EAE hardware option.

$JOB/TIME/RTIY
SKRT1Y
23103103

TTYIO

R PIP
BINGF,MACRSRCIV2DEF PRE,FINIT ,EAE,OTSWA,PRE,FBLOCK,PRE,ERRORS PRE/A

R MACRO

*BINTOTI EAE,L8TtOTI EALSBINIF,SRCIOTI/C/NITTMICND
ERRORS DETECTEDS v

FREE COREs 1028%, WQRDS

WBINJATAN,EAE ) LSTIATAN,EALSBINSF,SRCEATAN/C/NITTMICND
ERRORS DETECTEDS o
FREE COREy 11272, WORDS

*BINIXTI EAE,)LSTAXIIL,EAL®BINIF,SRCEXTII/C/NSTTMICND
ERRQRS DETECTED: ©
FREE COREs 11129, WORDS

«BINSCONVF EAE,LSTICONVF ,EALBBINIF, SRCECONVF/C/NEITTMICND
ERRORS DETECTED: @
FREE COREs 11032, WORDS

YBINICONVR2,EAE,LSTICONV2 ,EAL®BINIF,SRCICONV2/C/NITTMICND
ERRORS DETECYEDS @
FREE COREs 11147, WORDS

*BINICMUL JEAE,LSTICMUL (EAL=BINIF, SRCICMUL/C/NITTMICND
ERRORS DETECTED: ©
FREE COREg 11324, WORDS

*BINICDIV,EAE,LSTICDIV,EALSBINIF,SRCICDIV/C/NITTMICND
ERRURS DETECTEDs d
FREE COREs 11081, WORDS

*BINSDMUL (EAE,LSTSOMUL (EALSBINIF,SRCIDMUL/C/NITTMICND
ERRORS DETECTED: @
FREE COREg 11081, WORDS

*BINIDADD EAE,LSTIDADD,EALSBINIF,SRCIDADD/C/NSTTMICND
ERRORS DETECTEDS: @
FREE CORE; 10981, WORDS
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*BINIDDIV,EAE,LSTIDDIV,EAL®BINIF,SRCIDDIV/C/NITTMICND
ERRORS DETECTEDY ¥
FREE COREs 11073, WORDS

*BINIXDIEAE,LSTeXDIEAL®BINIF,SRCIXDI/C/NSTTMICND
ERRORS DETECTEDS @
FREE CORE: 11129, WORDS

*BINSCONVY EAE,LSTICONV] EAL=BINSF,SRCICONVI/C/NITTMICND
ERRORS DETECTED) o
FREE COREy 11381, WORDS

*BINICONVILEAE,LSTICONVI EALSBINIF,SRCICONVI/C/NITTMICND
ERRQRS DETECTED: @
FREE COREs 11349, WORDS

*BINSCADD EAE,LSTICADDEALBINSF,SRCICADD/C/NETTMICND
ERRQRS DETECTEDS @
FREE CORE: 11333, WORDS

*BINIALOG,EAE,LSTIALOG,EAL®BINSIF,SRCIALOG/C/NgTTMICND
ERRORS DETVECTEDS ©
FREE CORE: 11989, WORDS

*BINIDEXP EAE,)LSTIDEXPEAL®BINSF,SRCIDEXP/C/NITTMICND
ERRORS DETECTEDS 9
FREE CORE: 11049, WORDS

*BINPEXP ,EAE,LSTIEXPEAL®BINIF,SRCIEXP/C/NITTMICND
ERRQORS ODETECTEDI @
FREE COREs 11109, WORDS

*BINIDSQRT ,EAE,L.STIDSQRT ,EALSBINIF,SRCIDSART/C/NSTTMICND
ERRORS DETECTED: @
FREE COREs 11153, WORDS

*BINISIN,EAE,LSTISIN,EAL®BINIF,SRCISIN/C/NITTMICND
ERRORS DETECTED: @
FREE CORE: 11308, WORDS

*BINIDSIN,EAE,)LSTIDSINJEALSBINIF,SRCIDSIN/C/NITTMICND
ERRQORS DETECTEDS @
FREE CORE3 11268, WORDS

*BINSDATAN ,EAE,LSTIDATAN,EALSBINSF,SRCIDATAN/C/NITTMICND
ERRQRS DETECTEDs ©
FREE COREt 11268, WORDS

*BINJAINT (EAE )LSTIAINT ,EALSBINIF,SRCIAINT/C/NSTTMICND
ERRORS DETECTED: o
FREE CORE® 11363, WORDS

wBINJIDINT JEAE,LSTIDINT EAL®BINEF,SRCIDINT/C/NITTMECND
ERRORS DETECTED: ®
FREE CORE3 11363, WORDS

*BINTADDA EAE,LSTIADDALEALSBINIF,SRCIADDA/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11343, WORDS

*BINSSQRT EAE,LSTISQRT ,EAL®BINIF,SRCISGRT/C/NITTMICND
ERRORS DETECYED?
FREE COREy 11149, WORDS
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#*BINIFMUL (EAE,LSTIFMUL JEAL®BINIF,SRCEIFMUL/C/NSTTMICND
ERRORS DETECTED: ©
FREE COREs 11077, WORDS

*BINIFDIV,EAE,LSTIFDIV ,EALSBINIF,SRCIFDIV/C/NsTTMICND
ERRORS DETECTED: @
FREE COREp 11089, WORDS

*BINSADDM,EAE,LBTHADDM,EALSBINIF,SRCEIADDM/C/NSTTMICND
ERRORS DETECTED: o
FREE COREy 11343, WORDS

#BINSADDP ,EAE,LSTSADDP EALSBINIF,SRCIADDP/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs 11343, WORDS

*BINIDLOG,FAE,LSTIDLOG,EALSBINIF,SRCIDLOG/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11081, WORDS

*BINSFADD EAE,LSTIFADD,EAL®BINIF,SRCIFADD/C/NETTMICND
ERRORS DETECTEDS @
FREE COREjp 11053, WORDS

*BINSXFI,EAE,LSTIXFI,EALSBINIF,SRCEXFI/C/NITTMICND
ERRORS DETECTYED: @
FREE COREs 11129, WORDS

*BINSCONVA,EAE,LSTICONVA ,EALSBINIF,SRCICONVA/C/NITTMICND
ERRORS DETECTED: ¢
FREE COREs 11184, WORDS

*BINIIMUL (EAE)LSTEIMUL JEALSBINIF,SRCEIIMUL/C/NITTMICND
ERRORS DETECTED: ©
FREE CORE: 11157, WORDS

*BINSIDIV,EAE,LSTIIDIV,EAL®BINIF,SRCIIDIV/C/NITIMICND
ERRORS DETECTED: ©
FREE CORE3 11165, WORDS

*

$EQJ

TIME
231121315

5.10.5 FPU OTS Assembly

Below is an example of the assembly procedures for 'the
dependent modules on a machine with the FPU hardware option.

$JOB/TIME/RTY]
$RT11
23134149

TTYIO
R PIP

hardware

BINlF.MACISRCsVZDEF,PRE,FINIT.FPU,OTSWA,PRE,FBLOCK.PRE,ERRQPS,PRE/A
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R MACRO

*BINIOTI ,FPU,LSTI0OTI FPLEBINIF,SRCIOTI/C/NITTMICND
ERRORS DETECTEDs @

FREE COREts 10237, WORDS

YBINJATAN FPU,LSTSATAN,FPLOBINIF,SRCIATAN/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11281, WORDS

*BINIXT]FPU,LBTIXII,FPLOBINEF,SRCIXII/C/NITTMICND
ERRORS DETECTED: @
FREE COREs 11133, WORDS

*BINICONVF FPU,LSTICONVF,FPLOBINIF,SRCICONVF/C/NtTTMICND
ERRORS DETECTED) @
FREE CORE: 11028, WORDS

*BINICONV2,FPU,L8TICONV2,FPLBBINIF,SRCICONV2/C/NITTMICND
ERRORS OETECTED) @
FREE COREp 11134, WORDS

*BINSCMUL FPU,LSTICMUL ,FPLSBINIF,SRCICMUL/C/NETTMICND
ERRORS DETECTED: @
FREE CORE: 11325, WORDS

*BINICOIV,FPU,LSTICDIV,FPLaBINIF,SRCICDIV/C/NITTMICND
ERRORS DETECTEDS ¥
FREE COREs 11101, WQRDS

*BINIDMUL (FPU,LSTIDMUL FPLEBINIF, SRCIDMUL/C/NITTMICND
ERRORS DETECTED: @
FREE CORE} 11149, WORDS

*BINIDADD FPU,)LSTSDADD,FPLBINIF,SRCIDADD/C/NEITTMICND
ERRORS DETECTED:T @
FREE COREs 11069, WORDS

*BINIDDIV,FPU,LSTEDDIV,FPLEBINIF,SRCIDDIV/C/NSTTMICND
ERRORS DETECTED) o
FREE COREs 11149, WORDS

*BINIXDI,FPU,LSTIXDI,FPLSBINIF,SRCEXDI/C/NITTMICND
ERRORS DETECTEDI ©
FREE COREs 11137, WORDS

*BINICONVE FPU,LSTICONVL,FPLEBINSF,SRCICONVI/C/NITTMICND
ERRORS DETECTED: ©
FREE COREs 11374, WORDS

*BINICONV3FPU,LSTICONVIFPLBBINIF,SRCICONVI/C/NITTMICND
ERRORS DETECTED:T @
FREE CORE: 31357, WORDS

*BINICADD(FPU,LSTICADDFPL®BINIF,SRCICADD/C/NITTMICND
ERRORS DETECTEDS ©
FREE CORE: 11326, WORDS

*BINIALOG,FPU,LSTIALOG,FPLSBINSIF,SRCEALOG/C/NETTMICND
ERRORS DETECTEDS ¢
FREE COREy 11129, WORDS

*BINIDEXPFPU,LSTIDEXP,FPLEBINIF,SRCIDEXP/C/NJTTMICND
ERRORS DETECTED: ©
FREE COREy 111@1, WORDS
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vBINIEXP FPU,LSTSEXP FPLEBINIF,SRCIEXP/C/NSTTMICND
ERRORS DETECTEDS) ©
FREE COREs 311121, WORDS

*BINIDSQRY ,FPU,LBTIDSQRT FPLEBINIF,SRCIDSQRT/C/NITTMICND
ERRORS DETECTEDS ©
FREE COREs 11149, WORDS

wBINISINGFPU,LSTISIN,FPLESBINIF,SRCISIN/C/NITTMICND
ERRORS DETECTEDS ¥
FREE CORE: 11325, WORDS

+BINSDSIN,FPU,LSTSDSINFPLuBINIF,SRCIDSIN/C/NITTMICND
ERRORS DETECTED: @
FREE COREt 11325, WORDS

vBINSDATAN FPU,LSTIDATAN,FPL®BINIF,SRCIDATAN/C/NSTTHMICND
ERRORS DETECTED: ©
FREE COREs 11281, WORDS

wBINSAINT ,FRU,LSTSAINT FPLuBINIF,SRCIAINT/C/NITTMICND
ERRORS DETECTEO: ©
FREE COREt 11365, WORDS

*BINIDINT FPU,LSTSDINT FPLEBINSIF,SRCIDINT/C/NSTTMICND
ERRORS DEYECYED: 9
FREE COREs 11362, WORDS

#*BINSADDA ,FPU,LST3ADDA,FPLeBINSF,SRCIADDA/C/NITTMICND
ERRORS DETECTEDs @
FREE COREs 11349, WORDS

+BINESGRT FPU,L8T1SART FPLEBINEF,SRCISGRT/C/NSTTMICND
ERRORS DETECTED: ©
FREE CORES 11149, WORDS

*BINIFMUL JFPU,LSTIFMUL ,FPLEBINIF,SRCIFMUL/C/NSTTMICND
ERRORS DETECTEDS ¢
FREE COREs 11165, WORDS

*BINSFDIV,FPU,LSTIFDIV,FPL2BINIF,SRCIFDIV/C/NITTMICND
ERRORS DETECTED: ¢
FREE CNREg 11161, WURDS

*BINLADDM FPU,LETIADDM(FPLBBINSIF,SRCIADDM/C/NSTTMICND
ERRORS DETECTEDS ¢
FREE COREs 11349, WORDS

*BINRADDP,FPU,LSTIADDP FPLEBINIF,SRCEADDP/C/NETTMICND
ERRORS DETECTEDS 0
FREE COKE® 11349, WORDS

*BINSDLOG,FPU,LSTSDLOG,FPLaBINSIF,SRC3DLOG/C/NETTMICND
ERRURS DETECTEDY ¥
FREE CORE: 11129, WORDS

¢BINIFADD,FPU,LST3FADD,FPLeBINSF,SRCIFADD/C/NSTTMICND
ERRORS DETECTEDS @
FREE CORE1 11141, WORDS

*BINSXFI FPU,LSTIXFI FPLaBINSF,SRCIXFI/C/NSITTMEICND
ERRORS DETECTEDS @
FREE COREs 11137, WORDS
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*BINICONVA ,FPU,LSTICONVY FPLLSBINIF,SRCICONV4/C/NITTMICND
ERRORS DETECTED: ¢
FREE COREs 11169, WORDS

*BINDIMUL (FPU,)LSTIIMUL (FPLEBINIF,SRCIIMUL/C/NITTMICND
ERRORS OETECTEDY 0
FREE CORE$ 11157, WORDS

YBINLIDIV,FPU,LSTIIDIV FPLuBINIF,SRCIIDIV/C/NITTMICND
ERRORS DETECTEDY @
FREE CORE? 11157, WORDS

W
SEDJ

TIME
23143154

5.10.6 OTS Library Component Building

This section contains the final OTS library preparation. The FORTRAN
object modules have been concatenated, using PIP, into larger common
object modules to simplify the library build process.

$JOB/RTI4/TIME CONCATENATE Fd4 OTS OBJ'S INTO LARGER FILES
$SRT14
AB140148

TIYI10

R PIP

BINSOTSCOM,0BJeBINEw ALL/B
BINIFPU,0BJsRINSw FPU/B
BINSFIS,0BJsBINg« ,FIS/B
BINSEAE,OBJsRINtw EAF/B
BINJE]IS,ORJuBINgw E]S/8

BINSNHD ,OBJsBINS« NHD/B

BINSUNI OBJsRINI® UNT,*,8]12/R
BINIV2S ,0RJsBINESHORY ,E28,#,V2S/8
BINJV2NS,0BJeBINgSHORY ,E2N, »,V2N/B

SEQJ

TIME
wota3s12

Refer to the appropriate section of Chapter 2 for specific library
build procedures.

Section 2.2.2 building from DECpack
Section 2.3.2 building from DECtape
Section 2.4.2 building from diskette
Section 2.5.2 building from magtape
Section 2.6.2 building from cassette
Section 2.7.2 building from paper tape
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5.11 ASSEMBLING BASIC/RT-11

This section provides assembly instructions for BASIC/RT-11; this
information applies only to those users who received the source
versions of BASIC/RT-11. A 16K system is required to assemble BASIC.
The source program of BASIC/RT-11 consists of three source files:

BASICL.MAC
BASICH.MAC
FPMP.MAC

It is necessary to create the .MAC files BASICR, BASICE, and BASICX
which consist of only one line of code each. They specify the
conditionals necessary to assemble BASICL into three object modules:
BASICR.OBJ, BASICE.OBJ, and BASICX.OBJ.

1. Create the object modules using EDIT. To the running RT-1l

monitor,

Type: R ED{T<CR>

Response: #

Type: EWBASICRMACKALT><ALT>

Response: #

Type: IBASICR=1<CR>
<ALT>EX<ALT><ALT>

Response: ,

Type: R EDITKCR>

Response: &

Type: EWBASICE ,MACKALT><ALT>

Response: #

Type: 18ASICE=1<CR>
<ALT>EX<ALT><ALT>

Response:

Type: R EDIT<CR>

Response: #

Type: EWBASICX,MACKALT><ALT>

Response: #

Type: IBASICX=1<CR>
<ALT>EX<ALT><ALT>

Response:

2. If any other options are desired, include the conditionals

for them in these files. For example:

$NOSTR=1 ;NO STRINGS

S$LONGER=1 ; LONGER ERROR MESSAGES

SNOVF=1 ;NO VIRTUAL MEMORY FILES

SNOPOW=1 ;NO POWER-FAIL OPTION

$STKSZ=n ;STACK SIZE IN BYTES (DEFAULT IS 200

(OCTAL) BYTES)

NOTE

BASIC uses part of the wuser area for its working
stack. See BASIC/RT-11 Release Notes, Section 3.9,
for further information.

5-47
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If BASIC is to run on an 8K system, the $NOSTR conditional

must be specified.

For example, to create a BASIC with no strings, no virtual
memory files, and a stack size of 300 (octal) bytes, create
the BASICR, BASICE, and BASICX files using the EDIT program,
as follows:

Type: R EDIT<CR>

Response: #

Type: EWBASICR,MACKALT><ALT>

Response: &

Type: IBAS{CRaL<CR>
$NOSTR2L<CR>
SNOVFEL<CR>
$STKSZ=IPA<KCR>
<ALT>EX<ALT><ALT>

Response: '

Type: R EDIT<CR>

Response: @

Type: EWBASICE {MACCKALT><ALT>

Response: #

Type: ]JBAS{CE=4<CR>
SNOSTRE1<CR>
SAOVPRICCR>
$STKSEE3IQA<CRY
<ALT>EX<ALT><ALT>

Response: '

Type: R EDIT<CR>

Response: #

Type: EWBASICX MACCALT><ALT>

Response: #

Type: IBASICX=z1<CR>
ENOSTR=1<CR>
ENOVFE1<CR>
$STKSZ=IRO<CR>
<ALT>EX<ALT><ALT>

Response:

To assemble BASIC,

Type: R MACRODKCR>

Response: &

Type: BASICR=BASICR,BASICL<CR>
Response: #

Type: BASICE=BAS|CE,BASICL<CR>

Response:

Type:
Response:

BASICX=BASICX,BASICL<CR>
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Type: BASICHEBAS]CH<CR>
Response: #
Type: PPMPaFPMP<CR>
Response: #
Type: CTRL C

‘"

The preceding instructions produce five object modules:

BASICR.OBJ BASIC Root section

BASICE.OBJ BASIC Edit overlay

BASICX.OBJ BASIC EXecution overlay

FPMP.OBJ Floating Point Math Package

BASICH.OBJ BASIC High section, with once-only code

and optional functions

5.11.1 Floating Point Math Package

Assembly of the FPMP source file produces a standard FPMP for BASIC.
This standard FPMP runs on any PDP-11 but does not make use of special
arithmetic hardware; it includes all of the routines needed for the
full complement of BASIC arithmetic functions. A non-standard FPMP
may be specified, as outlined in Table 5-1.

l. To assemble the Floating Point Math Package with
conditionals, it 1is necessary to use the EDIT program to
either insert the conditionals in the beginning of the
FPMP.MAC file or create a new file, FPMPC.MAC which will be
assembled with FPMP.MAC. For example, to <create the FPMP
with the SIN, COS, and SQR functions and EAE hardware but
without the ATN function, create the file FPMPC.MAC with EDIT
as follows:

Type: R EDIT<CR>

Response: )

Type: EWFPMPC ,MAC<ALT><ALT>

Response: #

Type: IMINa1<CR>
EAE=1<CR>
CND337=1<CR>
CND$4121<CR>
<ALT>EX<ALT><ALT>

Response: '
2. Assemble BASIC with MACRO as follows:

Type: R MACRO<LCR>
Response: #

Type: BAS]CR=RASICR,BASICL<CR>
Response: #
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Table 5-1
FPMP Assembly Parameters

Parameter Default Value Description

MIN undefined Define to eliminate code for BASIC
functions SIN, COS, ATN, and SQR.
When linked, the functions are
listed as undefined references.
However, when executed by a BASIC
program, they produce a ?UFN
(UNDEFINED FUNCTION) error.

FPU undefined Define to assemble a version for
the PDP-11/45 FPU hardware.

EAE undefined Define to assemble for the EAE
hardware.
MULDIV undefined Define to assemble for the

PDP-11/40 extended instruction set
(EIS) or the PDP-11/45 processor.

If MIN is defined, then the following parameters may be specified to
include the SIN, COS, ATN, and SQR functions, selectively.

CNDS$37 1 Define (only if MIN is specified)
to include the code for the SIN and
COS functions.

CND$39 1 Define (only if MIN is specified)
to include the code for the ATN
function.

CNDS$41 1 Define (only if MIN is specified)

to include the code for the SQR
function.

Type: BASICE=BASICE,BASICL<CR>
Response: #

Type: BASICX=BASICX,BASICL<CR>
Response: &

Type: FPMP=FPMPC,FPMP<CR>
response: #

Type: CTRL C
Response: 0

5.12 LINKING BASIC/RT-11

The five object modules (BASICR, BASICE, BASICX, FPMP, BASICH) may be
linked with or without an overlay structure. The overlay option has
the advantage that sections of BASIC that are not required at the same
time occupy the same core space alternately when they are used; the
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disadvantage is that BASIC will run somewhat slower and I/0 time will
be spent when switching overlay segments in and out of core. When
BASIC is linked to run in an 8K system, it must use the overlay option
and the $NOSTR conditional must be used during assembly.

1. To link BASIC without overlays,

Type: R LINK<CR>
Response: #

Type: BAS!C,BASIC=BASICR,FPMP,BASICE,BASICX,BASICH/BI14BE<CR>
Response: ,

NOTE

The above command string is for a configuration
that has no devices with vectors above 400.
User's with 8K whose configurations have
interrupt vectors above 400 should relink BASIC
with a bottom address of 500. See BASIC/RT-11
Release Notes, Section 3.6, for further
information.

2. To link BASIC with overlays,

Type: R L INK<CR>
Response: »*
Type: BAS8K,BASBK=BASICR,FPMP/T/B140Q/C<CR>

Response: TRANSFER ADDRESS =

NOTE

The above command string is for a confiquration
that has no devices with vectors above 400.
User's with 8K whose configurations have
interrupt vectors above 400 should relink BASIC
with a bottom address of 500. See BASIC/RT-11
Release Notes, Section 3.6, for further
information.

Type: GOLKCR>

Response: #

Type: BASICE/044/C<CR>
Response: #

Type: BASICX/011/C<CR>
Response: #

Type: BASICH/D12<CR>
Response: ¢

5.12.1 Linking BASIC/RT-11 with User Functions

The System Function Table address used by the CALL statement to link
the user's assembly language routines must be set in the first word of
the BASICR control section.



ASSEMBLY AND LINK INSTRUCTIONS

The source code for the System Function Table and the actual function

routines

must be broken into two separate source files. The source

file FUN1 consists of the System Function Table definition, with this
general outline:

FUNTAB:

Function Entry Points

.GLOBL FN1l, FN2
.CSECT BASICR
-WORD FUNTAB

.CSECT FUN1
(function table entries for FN1,FN2,...)

The source file FUN2 consists of the code for the function routines,

with the

FN1:
FN2:

1.

following general outline:

.GLOBL FN1,FN2,...
.CSECT FUN2

{the user function routines)

To link BASIC with the user functions in a non-overlay
system, type the following to the running RT-11 monitor:

Type: R LINK<CR>
Response: #

Type: BASICaBASICR,FPMP,BASICE,BASICX/BISP@/C<CR>
Response: #

Type: FUNL,PUN2E,GETARG),BASICH<CR>
Response: #

GETARG is the general argument interface module 1listed in
Appendix H of the BASIC/RT-11 Language Reference Manual.

In an overlay system, there are two possible ways to 1link
BASIC with the user functions.

If the user function routines contain no data that must be
preserved from one function call to the next, that is, if the
code for the routines may be refreshed at the beginning of
each function call, then the routines may be incorporated
into the execution overlay by using the following commands to
the Linker:

Type: BASIC/1BASIC=BASICR,FPMP,FUNL/T/B14p08/C<CR>
Response: TRANSFER ADDRESS =

NOTE

The above command string is for a configuration
that has no devices with vectors above 400.
User's with 8K whose configurations have
interrupt vectors above 400 should relink BASIC
with a bottom address of 500. See BASIC/RT-11
Release Notes, Section 3.6, for further
information.
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Type: GO<CR>
Response: #

Type: BASICE/014/C<CR>
Response: &

Type: BASICX,FUN2E,GETARGI/011/C<CR>
Response: #

Type: BASICH/0§2<CR>

In this case, the function routines (in the module FUN2)
occupy space 1in the first overlay segment that is normally
unused, since the Edit overlay segment (BASICE) is about 250
words longer in the 8K no-string system than the Execution
overlay segment (BASICX). These first 250 words of storage
are free in this case.

3. If FUN2 may not be read in anew whenever it 1is used, enter
the following to the Linker:

Type: BASI1CEBASICR,FPMP,FUN1,FUN2/T/B1488/C<CR>
Response: TRANSFER ADDRESS =

NOTE

The above command string is for a configuration
that has no devices with vectors above 400.
User's with 8K whose configurations have
interrupt vectors above 400 should relink BASIC
with a bottom address of 500. See BASIC/RT-11
Release Notes, Section 3.6, for further
information.

Type: GO<CR>
Response: #

Type: BASICE/011/C<CR>
Response: #

Type: BASICX[,GETARGI/011/C<CR>
Response: #

Type: BASICH/0O2<CR>

Three additional object modules (FPMP.FPU, FPMP.EAE, FPMP.EIS) allow
BASIC/RT-11 to be linked for special arithmetic hardware.

Optional Hardware Replace FPMP.OBJ with
EAE hardware FPMP.EAE

PDP-~11/40 extended FPMP.EIS

processor or PDP-11/45

processor

PDP-11/45 FPU FPMP.FPU

hardware
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APPENDIX A

INSTRUCTIONS FOR LOADING SOFTWARE BOOTSTRAPS

RK11l DECPACK BOOTSTRAP LOADER

1.

Deposit the basic RK1ll disk bootstrap loader into memory as
follows:

a. Set the ENABLE/HALT switch to HALT, then set the first
address, 001000, in the Switch Register. (Set switch 9
to the up (1) position and all others to the down (0)
position.)

b. Press the LOAD ADDR switch.

c. Set the proper contents for Table A-1 in the Switch
Register and lift the DEP switch.

d. Repeat Step ¢ until all the instructions have been
deposited.

Verify that the bootstrap program has been deposited properly
as follows:

a. Set the starting address in the Switch Register as in
Step la above.

b. Press the LOAD ADDR switch.

c. Display the contents of that address in the Data Register
by pressing the EXAM switch.

d. Compare the number in the Data Register with the value in
Table A-1.

e. If they are the same, repeat Step 2c until all words have
been examined.

f. If not the same, repeat Step 1.

Set the starting address, 001000, in the Switch Register as
in Step la above, then press the LOAD ADDR switch.

Set the ENABLE/HALT switch to ENABLE, then press the START
switch.
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Table A-1
RK11l Bootstrap Loader
Location Contents Like This
001000 012700 Set switches 12, 10, 8, 7, and

6 to the up (1) position. Set
all others to the down (0)
position.

001002 177406 Set switches 15 through 8, 2,
and 1 to the up (1) position.
Set all others to the down (0)
position.

001004 012710 Set switches 12, 10, 8, through
6, and 3 to the up (1)
position. Set all .others to
the down (0) position.

001006 177400 Set switches 15 through 8 to
the wup (1) position. Set all
others to the down (0)
position.

001010 012740 Set switches 12, 10, and 8

through 5 to the up (1)
position. Set all others to
the down (0) position.

001012 000005 Set switches 2 and 0 to the up
(1) position. Set all others
to the down (0) position.

001014 105710 Set switches 15, 11, 9 through
6, and 3 to the up (1)
position. Set all others to
the down (0) position.

001016 100376 Set switches 15 and 7 through 1
to the up (1) position. Set
all others to the down (0)
position.

001020 005007 Set switches 11, 9, and 2
through 0 to the up (1)
position. Set all others to
the down (0) position.

A.2 TCll DECTAPE BOOTSTRAP LOADER

1.

Deposit the basic DECtape bootstrap loader into memory as
follows:

.

Set the ENABLE/HALT switch to HALT, then set the first
address, 001000, 1in the Switch Register. (Set switch 9
to the up (1) position and all others to the down (0)
position.

Press the LOAD ADDR switch.

Set the proper contents from Table A-2 in the Switch

A-2
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Register and lift the DEP switch.

Repeat Step
deposited.

until

Table A-2
TCll Bootstrap Loader

the instructions have been

Location

Contents

Like This

001000

001002

001004

001006

001010

001012

001014

001016

001020

001022

012700

177344

012710

177400

012740

004002

005710

100376

012710

000003

Set switches 12, 10, 8, 7, and
6 to the up (1) position. Set
all others to the down (0)
position.

Set switches 15 through 9, 7,
6, 5, and 2 to the up (1)
position. Set all others to
the down (0) position.

Set switches 12, 10, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

Set switches 15 through 8 to
the wup (1) position. Set all
others to the down (0)
position.

Set switches 12, 10, 8, 7, 6,
and 5 to the up (l) position.
Set all others to the down (0)
position.

Set switches 11 and 1 to the up
(1) position. Set all others
to the down (0) position.

Set switches 11, 9, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

Set switches 15, and 7 through
1 to the up (1) position. Set
all others to the down (0)
position.

Set switches 12, 10, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

Set switches 1 and 0 to the up
(1) position. Set all others
to the down (0) position.

(continued on next page)
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Table A-2 (Cont.)
TCll Bootstrap Loader

Location Contents Like This

001024 105710 Set switches 15, 11, 9, 8, 7,
6, and 3 to the up (1)
position. Set all others to
the down (0) position.

001026 100376 Set switches 15, and 7 through
1 to the up (1) position. Set
all others to the down (0)
position.

001030 012710 Set switches 12, 10, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

001032 000005 Set switches 2 and 0 to the up
(1) position. Set all others
to the down (0) position.

001034 105710 Set switches 15, 11, 9, 8, 7,
6, and 3 to the up (1)
position. Set all others to
the down (0) position.

001036 100376 Set switches 15 and 7 through 1
to the wup (1) position. Set
all others to the down (0)
position.

001040 005007 Set switches 11, 9, 2, 1, and O
to the up (1) position. Set
all others to the down (0)
position.

Verify that the bootstrap program has been deposited properly
as follows:

£.

Set the starting address in the Switch Register as in
Step la above.

Press the ILLOAD ADDR switch.

Display the contents of that address in the Data Register
by pressing the EXAM switch.

Compare the number in the Data Register with the value in
Table A-2.

If they are the same, repeat Step 2c until all words have
been examined.

If not the same, repeat Step 1.

Set the starting address 001000 in the Switch Register as 1in
Step la above, then press the LOAD ADDR switch.

Set the ENABLE/HALT switch to ENABLE, then press the START
switch.
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A.3 RX11/RX01 DISKETTE BOOTSTRAP LOADER

1.

If the computer 1is a PDP-11V/03, perform the following;
if the computer is a PDP-11/03 or LSI-1l, see the LSI-11,
PDP-11/03 User's Manual (EK-LSI11-TM-002); otherwise, go to
Step 2.

a. Put all three switches in the up position.
b. Move the DC ON/OFF switch down and up.

c. Response: §
Type: DX<CR>

The bootstrapping procedure is complete.

Deposit the basic diskette bootstrap loader into memory as
follows:

a. Set the ENABLE/HALT switch to HALT, then set the first
address, 001000, in the Switch Register. (Set switch 9
to the up (1) position and all others to the down (0)
position.)

b. Press the LOAD ADDR switch.

c. Set the proper contents from Table A-3 in the Switch
Register and lift the DEP switch.

d. Repeat Step 2c¢ until all the instructions have been

deposited.
Table A-3
RX11l Bootstrap Loader
Location Contents Like This
001000 012702 Set switches 12, 10, 8, 7, 6,

and 1 to the up (1) position.
Set all others to the down (0)
position.

001002 1002n7 Set switches 15, 7, 2, 1, and O
(n=4 for to the up (1) position and all
unit 0 and| others to the down (0) posi-
n=6 for tion. For unit 0, set switch
unit 1) 5 to the up (1) position; for

unit 1, set switches 5 and 4 to
the up (1) position.

001004 012701 Set switches 12, 10, 8, 7, 6,
and 0 to the up (1) position.
Set all others to the down (0)
position.

(continued on next page)
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Table A-3 (Cont.)
RX11l Bootstrap Loader

Location Contents Like This

001006 177170 Set switches 15 through 9, and
6 through 3 to the up (1)
position. Set all others to
the down (0) position.

001010 130211 Set switches 15, 13, 12, 7, 3,
and 0 to the up (1) position.
Set all others to the down (0)
position.

001012 001776 Set switches 9 through 1 to the
up (1) position. Set all
others to the down (0)
position.

001014 112703 Set switches 15, 12, 10, 8, 7,
6, 1, and 0 to the up (1)
position. Set all others to
the down (0) position.

001016 000007 Set switches 2, 1, and 0 to the
up (1) position. Set all
others to the down (0)
position.

001020 010100 Set switches 12 and 6 to the up
(1) position. Set all others
to the down (1) position.

001022 010220 Set switches 12, 7, and 4 to
the up (1) position. Set all
others to the down (0)
position.

001024 000402 Set switches 8 and 1 to the up
(1) position. Set all others
to the down (0) position.

001026 012710 Set switches 12, 10, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

001030 000001 Set switch 0 to the up (1)
position. Set all others to
the down (0) position.

001032 006203 Set switches 11, 10, 7, 1, and
0 to the up (1) position. Set
all others to the down (0)
position.

001034 103402 Set switches 15, 10, 9, 8, and

1 to the up (1) position. Set
all others to the down (0)
position.

(continued on next page)
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Table A=3 (Cont.)
RX11 Bootstrap Loader

Location

Content

s

Like This

001036

001040

001042

001044

001046

001050

001052

001054

001056

001060

001062

001064

112711

111023

030211

001776

100756

103766

105711

100771

005000

022710

000240

001347

Set switches 15, 12, 10 , 8, 7,
6, 3, and 0 to the up (1)
position. Set all others to
the down (0) position.

Set switches 15, 12, 9, 4, 1,
and 0 to the up (1) position.
Set all others to the down (0)
position.

Set switches 13, 12, 7, 3, and
0 to the up (1) position. Set
all others to the down (0)
position.

Set switches 9 through 1 to the
up (1) position. Set all
others to the down (0)
position.

Set switches 15, 8, 7, 6, 5,
and 3, 2, and 1 to the up (1)
position. Set all others to
the down (0) position.

Set switches 15, 10 through 4,
2, and 1 to the up (1)
position. Set all others to
the down (0) position.

Set switches 15, 11, 9 through
6, 3, and 0 to the up position.
Set all others to the down (0)
position.

Set switches 15, 8 through 3,
and 0 to the up (1) position.
Set all others to the down (0)
position.

Set switches 11 and 9 to the up
(1) position. Set all others
to the down (0) position.

Set switches 13, 10, 8, 7, 6,
and 3 to the up (l) position.
Set all others to the down (0)
postion.

Set switches 7 and 5 to the up
(1) position. Set all others
to the down (0) position.

Set switches 9, 7, 6, 5, 2, 1,
and 0 to the up (1) position.
Set all others to the down (0)
position.

(continued on next page)
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Table A-3 (Cont.)
RX11 Bootstrap Loader

Location Contents Like This

001066 122702 Set switches 15, 13, 10, 8, 7,
6, and 1 to the up (1)
position. Set all others to
the down (0) position.

001070 000247 Set switches 7, 5, 2, 1, and O
to the up (1) position. Set
all others to the down (0)
position.

001072 005500 Set switches 11, 9, 8, and 6 to
the up (1) position. Set all
others to the down (0)

position.

001074 005007 Set switches 11, 9, 2, 1, and 0
to the up (1) position. Set
all others to the down (0)
position.

3. Verify that the bootstrap program has been deposited properly
as follows:

a. Set the starting address in the Switch Register as in
Step 2a above.

b. Press the LOAD ADDR switch.

c. Display the contents of that address in the Data Register
by pressing the EXAM switch.

d. Compare the number in the Data Register with the value in
Table A-3.

e. 1If they are the same, repeat Step 3c until all words have
been examined.

f. If not the same, repeat Step 2.

3. Set the starting address 001000 in the Switch Register as in
Step 2a above, then press the LOAD ADDR switch.

4. Set the ENABLE/HALT switch to ENABLE, then press the START
switch.

MAGTAPE BOOTSTRAP LOADERS

1. Deposit the basic magtape bootstrap into memory as follows:

a. Set the ENABLE/HALT switch to HALT, then set the first
address, 010000, in the Switch Register. (Set switch 12
to the up (1) position and all others to the down (0)
position.)
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Press the LOAD ADDR switch.

Set the proper contents for TJUl6 magtape (Table A-4) or
for TM1l1l magtape (Table A-5) in the Switch Register and
lift the DEP switch.

Repeat Step ¢ until all the instructions have been
deposited. -

Table A-4
TJUl6 Bootstrap Loader
Location Contents Like This
010000 012700 Set switches 12, 10, 8, 7, and

6 to the up (1) position. Set
all others to the down (0)
position.

010002 172440 Set switches 15 through 12, 10,
8, and 5 to the up (1)
position. Set all others to
the down (0) position.

010004 012710 Set switches 12, 10, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

010006 000021 Set switches 4 and 0 to the up
(1) position. Set all others
to the down (0) position.

010010 012760 Set switches 12, 10, and 8
through 4 to the up (1)
position. Set all others to
the down (0) position.

010012 001300 Set switches 9, 7, and 6 to the
up (1) position. Set all
others to the down (0)
position.

010014 000032 Set switches 4, 3, and 1 to the
up (1) position. Set all
others to the down (0)

position.

010016 012760 Set switches 12, 10, and 8
through 4 to the up (1)
position. Set all others to
the down (0) position.

010020 177777 Set all switches to the up (1)
position.

010022 000006 Set switches 2 and 1 to the up
(1) position. Set all others
to the down (0) position.

(continued on next page)
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Table A-4 (Cont.)
TJU1l6 Bootstrap Loader

Location Contents Like This

010024 012720 Set switches 12, 10, 8, 7, 6,
and 4 to the up (1) position.
Set all others to the down (0)
position.

010026 000031 Set switches 4, 3, and 0 to the
up (1) position. Set all
others to the down (0)
position.

010030 105760 Set switches 15, 11, and 9
through 4 to the up (1)
position. Set all others to
the down (0) position.

010032 000010 Set switch 3 to the up (1)
position. Set all others to
the down (0) position.

010034 100375 Set switches 15, 7 through 2,
and 0 to the up (1) position.
Set all others to the down (0)
position.

010036 012710 Set switches 12, 10, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

010040 177000 Set switches 15 through 9 to
the up (1) position. Set all
others to the down (0)
position.

010042 012740 Set switches 12, 10, and 8
through 5 to the up (1)
position. Set all others to
the down (0) position.

010044 000071 Set switches 5, 4, 3, and 0 to
the up (l) position. Set all
others to the down (0)
position.

010046 032710 Set switches 13, 12, 10, 8, 7,
6, and 3 to the up (1)
position. Set all others to
the down (0) position.

010050 100200 Set switches 15 and 7 to the up
(1) position. Set all others
to the down (0) position.

010052 001775 Set switches 9 through 2 and 0

to the wup (1) position. Set
all others to the down (0)
position.

(continued on next page)
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Table A-4 (Cont.)
TJUl6 Bootstrap Loader

Location Contents Like This

010054 100007 Set switches 15, 2, 1, and 0 to
the up (1) position. Set all
others to the down (0)
position.

010056 022760 Set switches 13, 10, and 8
through 4 to the up (1)
position. Set all others to
the down (0) position.

010060 001000 Set switch 9 to the up (1)
position. Set all others to
the down (0) position.

010062 000014 Set switches 3 and 2 to the up
(1) position. Set all others
to the down (0) position.

010064 001403 Set switches 9, 8, 1, and 0 to
the up (1) position. Set all
others to the down (0)
position.

010066 000005 Set switches 2 and 0 to the up
(1) position. Set all others
to the down (0) position.

010070 000167 Set switches 6, 5, 4, 2, 1, and
0 to the up (1) position. Set
all others to the down (0)
position.

010072 177704 Set switches 15 through 6 and 2
to the up (1) position. Set
all others to the down (0)
position.

010074 005007 Set switches 11, 9, 2, 1, and O

to the up (1) position. Set
all others to the down (0)
position.
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Table A-5
TM11 Bootstrap Loader
Location Contents Like This

010000 012700 Set switches 12, 10, 8, 7, and
6 to the up (1) position. Set
all others to the down (0)
position.

010002 172524 Set switches 15 through 12, 10,
8, 6, 4, and 2 to the up (1)
position. Set all others to
the down (0) position.

010004 005310 Set switches 11, 9, 7, 6, and 3
to the up (1) position. Set
all others to the down (0)
position.

010006 012740 Set switches 12, 10, and 8
through 5 to the up (1)
position. Set all others to
the down (0) position.

010c10 060011 Set switches 14, 13, 3, and 0
to the wup (1) position. Set
all others to the down (0)
position.

010012 105710 Set switches 15, 11, 9, 8, 7,
6, and 3 to the up (1)
position. Set all others to
the down (0) position.

010014 100376 Set switches 15 and 7 through 1
to the wup (1) position. Set
all others to the down (0)
position.

010016 005710 Set switches 11, 9, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

010020 100767 Set switches 15, 8 through 4,
2, 1, and 0 to the up (1)
position. Set all others to
the down (0) position.

010022 012710 Set switches 12, 10, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

010024 060003 Set switches 14, 13, 1, and 0

to the wup (1) position. Set
all others to the down (0)
position.

(continued on next page)
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Table A-5 (Cont.)
TM11 Bootstrap Loader

Location Contents Like This

010026 105710 Set switches 15, 11, 9, 8, 17,
6, and 3 to the up (1)
position. Set all others to
the down (0) position.

010030 100376 Set switches 15 and 7 through 1
to the wup (1) position. Set
all others to the down (0)
position.

010032 005710 Set switches 11, 9, 8, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

010034 100777 Set switches 15 and 8 through 0
to the wup (1) position. Set
all others to the down (0)
position.

010036 005007 Set switches 11, 9, 2, 1, and 0
to the up (1) position. Set
all others to the down (0)
position.

Verify that
as follows:

a. Set the starting address,

the bootstrap program has been deposited properly

as in Step la above.

010000, in the Switch Register

b. Press the LOAD ADDR switch.

c. Display the contents of that address in the Data Register
by pressing the EXAM switch.

d. Compare the number in the Data Register with the value in
the appropriate table (A-4 or A-5).

e. If they are the same, repeat Step 2c until all words have
been examined.

f. If not the same,

repeat Step 1.

If TM1l magtape is being used, ensure that the magtape is

positioned
the magtape.

Set the starting address,

at the load point;

if it is not, manually rewind

010000, in the Switch Register as

in Step la above, then press the LOAD ADDR switch.

Set the ENABLE/HALT switch to ENABLE, then press the START

switch.
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A.5 TAll CASSETTE BOOTSTRAP LOADER

Two cassette bootstraps are available: CBOOT (Table A-6) 1is the
standard version, QCBOOT (Table A-7) is a shorter version that may
optionally be loaded. QCBOOT does not provide some of the error
checking and handling that the longer CBOOT does, but it allows a
faster means of manually booting the system.

1. Deposit the cassette software bootstrap into memory as
follows:

a. Set the first address, 001000, in the Switch Register.
(Set switch 9 to the up (1) position and all others to
the down (0) position.)

b. Press the LOAD ADDR switch.

c. ©Set the proper contents for CBOOT (Table A-6) or QCBOOT

(Table A-7) in the Switch Register and lift the DEP
switch.

d. Repeat Step c until all values have been deposited.

Table A-6
TAll CBOOT Bootstrap Loader
Location Contents Like This
001000 012700 Set switches 12, 10, 8, 7, and

6 to the up (1) position. Set
all others to the down (0)
position.

001002 177500 Set switches 15 through 8, and
6 to the up (1) position. Set
all others to the down (0)

position.

001004 005010 Set switches 11, 9, and 3 to
the wup (1) position. Set all
others to the down (0)
position.

001006 010701 Set switches 12, 8, 7, 6, and 0

to the wup (1) position. Set
all others to the down (0)
position.

001010 062701 Set switches 14, 13, 10, 8, 7,
6, and 0 to the up (1)
position. Set all others to
the down (0) position.

001012 000052 Set switches 5, 3, and 1 to the
up (1) position. Set all
others to the down (0)
position.

(continued on next page)
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Table A-6 (Cont.)

TAll CBOOT Bootstrap Loader

Location Contents Like This
001014 012702 Set switches 12, 10, 8, 7, 6,
and 1 to the up (1) position.
Set all others to the down (0)
position.
001016 000375 Set switches 7 through 2 and O
to the up position. Set all
others to the down (0)
position.
001020 112103 Set switches 15, 12, 10, 6, 1,
and 0 to the up (1) position.
Set all others to the down (0)
position.
001022 112110 Set switches 15, 12, 10, 6, and
3 to the up (1) position. Set
all others to the down (0)
position.
001024 100413 Set switches 15, 8, 3, 1, and 0
to the up (1) position. Set
all others to the down (0)
position.
001026 130310 Set switches 15, 13, 12, 7, 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.
001030 001776 Set switches 9 through 1 in the
up (1) position. Set all
others in the down (0)
position.
001032 105202 Set switches 15, 11, 9, 7, and
1 to the up (1) position. Set
all others to the down (0)
position.
001034 100772 Set switches 15, 8 through 3,
and 1 to the up (1) position.
Set all others to the down (0)
position.
001036 116012 Set switches 15, 12, 11, 10, 3,
and 1 to the up (1) position.
Set all others to the down (0)
position.
001040 000002 Set switch 1 to the up (1)

position. Set all others to

the down (0) position.

(continued on next page)




INSTRUCTIONS FOR LOADING SOFTWARE BOCTSTRAPS

Table A-6 (Cont.)
TAll CBOOT Bootstrap Loader

Location Contents Like This

001042 120337 Set switches 15, 13, 7, 6, and
4 through 0 to the up (1)
position. Set all others to
the down (0) position.

001044 000000 Set all switches to the down
(0) position.

001046 001767 Set switches 9 through 4, and 2
through 0 to the up (1)
position. Set all others to
the down (0) position.

001050 000000 Set all switches to the down
(0) position.

001052 000755 Set switches 8 through 5, 3, 2,
and 0 to the up (1) position.
Set all others to the down (0)
position.

001054 005710 Set switches 11, 9 through 6,
and 3 to the up (1) position.
Set all others to the down (0)
position.

001056 100774 Set switches 15, and 8 through
2 to the up (1) position. Set
all others to the down (0)
position.

001060 005007 Set switches 11, 9, and 2
through 0 to the up (1)
position. Set all others to
the down (0) position.

001062 017640 Set switches 12 through 7 and 5
to the wup (1) position. Set
all others to the down (0)
position.

001064 002415 Set switches 10, 8, 3, 2, and 0
to the wup (1) positicn. Set
all others to the down (0)
position.

001066 112024 Set switches 15, 12, 10, 4, and
2 to the up (1) position. Set
all others to the down (0)
position.
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Table A-7
TA1ll QCBOOT Bootstrap Loader
Location Contents Like This

001000 012700 Set switches 12, 10, 8, 7, and
6 to the up (1) position. Set
all others to the down (0)
position.

001002 177500 Set switches 15 through 8, and
6 to the up (1) position. Set
all others to the down (0)
position.

001004 005010 Set switches 11, 9, and 3 to
the up (1) position. Set all
others to the down (0)
position.

001006 010701 Set switches 12, 8, 7, 6, and 0
to the up (1) position. Set
all others to the down (0)
position.

001010 062701 Set switches 14, 13, 10, 8, 7,
6, and 0 to the up (1)
position. Set all others to
the down (0) position.

001012 000034 Set switches 4, 3, and 2 to the
up (1) position. Set all
others to the down (0)
position.

001014 112102 Set switches 15, 12, 10, 6, and
1 to the up (1) position. Set
all others to the down (0)
position.

001016 112110 Set switches 15, 12, 10, 6, and
3 to the up (1) position. Set
all others to the down (0)
position.

001020 032710 Set switches 13, 12, 10, 8, 7,
6, and 3 to the up (1)
position. Set all others to
the down (0) position.

001022 100240 Set switches 15, 7, and 5 to
the up (1) position. Set all
others to the down (0)
position.

001024 001775 Set switches 9 through 2 and 0
to the up (1) position. Set
all others to the down (0)
position.

(continued on next page)
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Table A-7 (Cont.)
TAll QCBOOT Bootstrap Loader

Location Contents Like This

001026 100001 Set switches 15 and 0 to the up
(1) position. Set all others
to the down (0) position.

001030 005007 Set switches 11, 9, 2, 1, and 0
to the wup (1) position. Set
all others to the down (0)
position.

001032 005202 Set switches 11, 9, 7, and 1 to
the up (1) position. Set all
others to the down (0)
position.

001034 100770 Set switches 15 and 8 through 3
to the wup (1) position. Set
all others to the down (0)
position.

001036 116012 Set switches 15, 12, 11, 10, 3,
and 1 to the up (1) position.
Set all others to the down (0)
position.

001040 000002 Set switch 1 to the wup (1)
position. Set all others to
the down (0) position.

001042 000766 Set switches 8 through 4, 2,
and 1 to the up (1) position.
Set all others to the down (0)
position.

001044 017775 Set switches 12 through 2, and
0 to the up (1) position. Set
all others to +the down (0)
position.

001046 002415 Set switches 10, 8, 3, 2, and 0
to the up (1) position. Set
all others to the down (0)
position.

Verify that the bootstrap is properly in memory as follows:

ae.

b.

Set the first address in the Switch Register as in Step

la above

Press the LOAD ADDR switch.

Display the contents of that address in the Data Register
by pressing the EXAM switch.

Compare the number in the Data Register with the value in
the appropriate table (A-6 or A-7).

If they are the same, repeat Step 2c until all words have
been examined.




f.

INSTRUCTIONS FOR LOADING SOFTWARE BOOTSTRAPS

If not the same, repeat Step 1.

Set the starting address in the Switch Register as in Step la
above.

Press the LOAD ADDR switch.

Press the rewind button on the cassette drives.

Press the START switch.

Set the ENABLE/HALT switch to HALT to stop any previous

Set the first address, 37744, in the Switch Register.
(Set switches 13 through 5 and switch 2 to the up (1)
position; set all other switches to the down (0)

Press the EXAM switch. The data is displayed in the Data

Compare the data displayed to the value given in Table

If they are the same, repeats Steps e through f until the
entire Bootstrap Loader has been checked. 1If they are
not the same, go to Step 2 and enter the loader
correctly. If all 1locations are the same as in Table
A-8, the Bootstrap Loader is correctly in memory and Step

PCll PAPER TAPE BOOTSTRAP LOADER
1. Checking the Bootstrap Loader
a.
program that may be running.
b. Set the ENABLE/HALT switch to ENABLE.
c.
position.)
d. Press the LOAD ADDR switch.
e.
Register.
£.
A-8.
g.
2 can be bypassed.
2.

Deposit the Bootstrap Loader into memory as follows:

Set the first address, 37744, in the Switch Register as
in Step 1lc above.

Press the LOAD ADDR switch.

Set the proper contents from Table A-8 in the Switch
Register and lift the DEP switch.

Repeat Step 2c until all the instructions have been
deposited.
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Table A-8
Paper Tape Bootstrap Loader
Location Contents Like This

37744 016701 Set switches 12, 11, 10, 8, 7,
6, and 0 to the up (1)
position. Set all others to
the down (0) position.

37746 000026 Set switches 4, 2, and 1 to the
up (1) position. Set all
others to the down (0)
position.

37750 012702 Set switches 12, 10, 8, 7, 6,
and 1 to the up (1) position.
Set all others to the down (0)
position.

37752 000352 Set switches 7, 6, 5, 3, and 1
to the up (1) position. Set
all others to the down (0)
position.

37754 005211 Set switches 11, 9, 7, 3, and O
to the up (1) position. Set
all others to the down (0)
position.

37756 105711 Set switches 15, 11, 9, 8, 7,
6, 3, and 0 to the wup (1)
position. Set all others to
the down (0) position.

37760 100376 Set switches 15 and 7 through 1
to the up (1) position. Set
all others to the down (0)
position.

37762 116162 Set switches 15, 12, 11, 10, 6,
5, 4, and 1 to the up (1)
position. Set all others to
the down (0) position.

37764 000002 Set switch to the up (1)
position. Set all others to
the down (0) position.

37766 037400 Set switches 13 through 8 to
the up (1) position. Set all
others to the down (0)
position.

37770 005267 Set switches 11, 9, 7, 5, 4, 2,
1, and 0 to the up (1)
position. Set all others to
the down (0) position.

(continued on next page)
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Table A-8 (Cont.)

Paper Tape Bootstrap Loader

Location Contents Like This

37772 177756 Set switches 15 through 5, 3,
2, and 1 to the up (1)
position. Set all others to
the down (0) position.

37774 000765 Set switches 8 through 4, 2,
and 0 to the up (1) position.
Set all others to the down (0)
position.

37776 177550 Set switches 15 through 8, 6,
5, and 3 to the up (1)
position. Set all others to
the down (0) position.

Repeat Step 1 to verify that the Bootstrap Loader has been
correctly deposited.






APPENDIX B

FORMATTING THE RKO05 DISK

The following instructions detail the procedure for formatting the
RKO5 DECpack disk for use on the RKI1l.

1.

2.

Mount the disk to be formatted in Unit 0. The following
formatting procedure will work only on Unit 0.

Set the ENABLE/HALT switch to HALT to stop any previous
program which may be running.

Deposit the formatting program into memory as follows:

a. Set the first address, 001000, in the Switch Register.
(Set switch 9 to the up (1) position; set all others to
the down (0) position.)

b. Press the LOAD ADDR switch.

c. Set the proper contents from Table B-1 in the Switch
Register and 1lift the DEP switch.

d. Repeat Step c until all the values have been deposited.

Verify that the formatting program is properly in memory as
follows:

a. Set the starting address in the Switch Register as in
Step 3a above.

b. Press the LOAD ADDR switch.

c. Display the contents of that address in the Data Register
by pressing the EXAM switch.

d. Compare the number in the Data Register with the value in
Table B-1.

e. If they are the same, repeat Step 4c until all words have
been examined.

f. If they are not the same, repeat from Step 1.

Set the starting address in the Switch Register as in Step 3a
above, then press the LOAD ADDR switch.

Set the ENABLE/HALT switch to ENABLE.



FORMATTING THE RKO05 DISK
Verify that the disk mounted in Unit 0 is the one to be
formatted. If so, WRITE ENABLE Unit O.
Press the START switch. Let the program execute for 60
seconds, then set the ENABLE/HALT switch to HALT to stop the

program.

The disk is now formatted and ready for use.

Table B-1
RKO5 Disk Formatting Program
Location Contents Like This
001000 012737 Set switches 12, 10, 8, 7, 6,

and 4 through 0 to the up (1)
position Set all others to the
down (0) position..

001002 006003 Set switches 11, 10, 1, and ©
to the wup (1) position. Set
all others to the down (0)
position.

001004 177404 Set switches 15 through 8 and 2
to the wup (1) position. Set
all others to the down (0)
position.

001006 105737 Set switches 15, 11, 9 through
6, and 4 through 0 to the up
(1) position. Set all others
to the down (0) position.

001010 177404 Set switches 15 through 8 and 2
to the up (1) position. Set
all others to the down (0)
position.

001012 100375 Set switches 15, 7 through 2,
and 0 to the up (1) position.
Set all others to the down (0)
position.

001014 000137 Set switches 6 and 4 through 0
to the wup (1) position. Set
all others to the down (0)
position.

001016 001000 Set switch 9 to the up (1)
position. Set all others to
the down (0) position.
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BAS8K.SAV, 1-4
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BASICE.OBJ, 1-5

BASICR.MAC, 5-47

BASICR.OBJ, 1-5

BASICH.MAC, 5-47

BASICL.MAC, 5-47

BASIC/RT-11, 1-3, 1-5
alphanumeric string capability,

1-5
assembling, 5-48
building from cassette, 2-48
building from DECpack disk, 2-9
building from DECtape, 2-20
building from diskette, 2-31
building from magtape, 2-41
building from paper tape, 1-5
demonstration, 3-18
floating point math package,
1-5, 5-49
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BASIC/RT-11 (cont.),
FPMP assembly parameters,
5=50
linking, 5-50, 5-51
LPS functions, 1-5
ILv-11l package, 1-5
overlaid versions, 1-5
nonoverlaid versions, 1-5
software kit overview, 1-4
vTll support, 1-5
BASIC.SAV, 1-4
BASICX.MAC, 5-47
BASICX.OBJ, 1-5

BASNSE.OBJ, 1-5
BASNSR.OBJ, 1-5
BASNSX.OBJ, 1-5
BATCH,

assembling, 5-9
linking, 5-9
BATCH.OBJ, 4-14
BIN:, 5-18
Bootable magtapes, 4-9
Bootstrap loader,
see software bootstraps
Bootstraps, software, A-1l
see also software bootstraps
} (brace), 4-28
Building FORLIB, 2-60
from cassette, 2-45
from DECpack disk, 2-6
from DECtape, 2-17
Building from cassette,
BASIC/RT-11, 2-48
FORTRAN, 2-44
RT-11, 2-42, 4-9
Building from DECpack disk, 2-2
BASIC/RT~11, 2-9
FORTRAN IV, 2-5
RT-11, 2-2, 4-4
Building from DECtape,
BASIC/RT-11, 2-20
FORTRAN IV, 2-15
RT-11, 2-10, 4-3
Building from diskette,
BASIC/RT-11, 2-31
FORTRAN IV, 2-26
RT-11, 2-21, 4-6
Building from magtape,
BASIC/RT-11, 2-41
FORTRAN IV, 2-37
RT-11, 2-32, 4-6
Building from paper tape,
BASIC/RT-11, 2-63
FORTRAN IV, 2-57
RT-11, 2-49, 4-12
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Building RT-11

see RT-11, building
Building SYSLIB, 5-17
Building VTLIB, S5-11

Card reader, installing, 4-23
Cassette,
building from, 2-42, 4-9
<CR> (Carriage return), viii
CBOOT, A-14
CBUILD, 1-1, 2-48, 4-9
switches, 4-10
Changing DUMP default output
device, 4-32
Clock rate, 50-cycle, 4-20
Common OTS modules, assembling,
5-20
Compiling PATCHO, 5-10
Concatenating, OTS modules,
5-46
Console devices, serial, 4-16
CR1l1l card reader, 4-23
CREF,
assembling, 5-6
linking, 5-6
modifying line count in, 4-31
CREF.0OBJ, 4-14
Customization,
special hardware, 4-16
system, 4-1
50-cycle clock rate, specifying,
4-20

DECpack disk, building from,
2-2 - 2~10, 4-4
DECtape, building from, 2-10 -
2-21, 4-3
Default output device, DUMP, 4-32
DEMO.BAS, 3-18
DEMOBG.MAC, 3-1
DEMOFG.MAC, 3-10
DEMO.FOR, 1-3, 3-15
Demonstration program,
BASIC/RT-11, 3-18
foreground/background monitor,
3-10
FORTRAN IV, 3-15
single-job monitor, 3-1
Density, altering magtape, 4-17
Device handlers, 1-3
deleting from system device,
2-4, 2-14, 2-25, 2-35
Directory extension program,
4-14
Diskette,
building from, 2-21 - 2-32
second handler, 4-25

Documentation,
conventions, vii
instructions, vii

DUMP,
assembling, 5-9
default output device, 4-32
linking, 5-9

DUMP.OBJ, 4-14

EAE OTS assembly, 5-41
EDIT, 3-4

assembling, 5-5

linking, 5-5

reducing size of text window

displayed, 4-27

EDIT.OBJ, 4-14
EIS OTS assembly, 5-36
EXPAND,

assembling, 5-6

linking, 5-6
Extensions kit, FORTRAN, 1-4

File size, upper limit, 4-28
FILEX,
assembling, 5-8
linking, 5-8
FILEX.OBJ, 4-14
FIS OTS assembly, 5-38
Floating point math package,
BASIC/RT-11, 5-49
Floating vector locations, 4-24
Foreground terminal, installing,
4-31
Foreground/Background Monitor,
4-34
FORLIB,
assembling, 5-30
building, 2-60
building from cassette, 2-45
building from DECpack disk,
2-6
building from DECtape, 2-17
building from diskette, 2-27
building from paper tape,
2-57
building on magtape system,
2-38
FORLIB.V2NS, 5-30
Formatting RKO05 disk, B-1
FORTRAN IV, 1-3
building from cassette, 2-44
building from DECpack disk,
2-5
building from DECtape, 2-15
building from diskette, 2-26
building from magtape, 2-37
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FORTRAN IV, (Cont.)

building from paper tape, 2-57

building the library, 5-46
demonstration program, 3-15
extensions kit, 1-4
linking object modules, 2-59
software kit overview, 1-3
FORTRAN IV, assembling
bare machine, 5-33
common OTS, 5-20
EAE OTS, 5-41
EIS 0TS, 5-36
FIS 0TS, 5-38
FPU OTS, 5-33
hardware dependent, 5-33
subscripting modules, 5-30
V2NS OTS, 5-30
FORTRAN IV compiler,
assembling, 5-18
linking, 5-19
FPMP assembly parameters, 5-50
FPMP.EAE, 1-5
FPMP.EIS, 1-5
FPMP.FPU, 1-5
FPMP.OBJ, 1-5
FPMP.MAC, 5-47
FPU OTS assembly, 5-43

General building instructions,
2-1, 4-1
GT40 display processor, 3-2

Hardware dependent OTS modules
assembly, 5-33

High-baud rate serial console
devices, 4-16

Initializing
DECtapes, 4-4
disks, 4-4
Installing
card reader, 4-23
foreground terminal, 4-31
second diskette handler, 4-25
Interfacing
RJS03/4 disks, 4-21
RP03 disks, 4-21

KB.MAC, 4-31
Kit overview, 1-1

LA36, 4-28
Left bracket, [, viii
<LF> (line feed), viii
LIBR, 1-4

assembling, 5-7

linking, 2-53, 5-7
Libraries, macro, 1-3
LINK, 4-14

assembling, 5-7

linking, 2-53, 5-7
Link instructions, 5-1
Linker, see LINK
Linking,

ASEMBL, 5-6

BASIC/RT-11, 5-50, 5-51

BATCH, 5-9

CREF, 5-6

DUMP, 5-9

EDIT, 5-5

EXPAND, 5-6

FILEX, 5-8

FORTRAN IV compiler, 5-19

LIBR, 2-53, 5-7

LINK, 2-53, 5=7

MACRO, 5-5

MBUILD, 5-17

oDT, 5-9

PATCH, 5-9

PATCHO, 5-10

PIP, 5-8

SRCCOM, 5-8

system files, 5-4
Linking BASIC/RT-11,

with overlays, 5-51

with user functions, 5-51 -

5-53

without overlays, 5-51
LINKV2, 1-4
Loader, bootstrap,

see software bootstraps
LST:, 5-18

MACRO,
assembling, 5-5
libraries, 1-3
linking, 5-5
modifying line count in, 4-31
Magtape,
altering density, 4-17
bootable, 4-9
bootstraps, A-8 = A-13
building from, 2-32 - 2-42
4-6
MBOOT.BOT, 4-6
MBUILD, 1-1, 2-33
assembling, 5-17
file transfer limitation, 4-7
linking, 5-17
switches, 4-8
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MBUILD.MM1, 2-33, 4-6
MBUILD.MM2, 2-33, 4-7
MBUILD.MT1, 2-33, 4-6
MBUILD.MT2, 2-33, 4-6
Modifying line count in

CREF, 4-31

MACRO, 4-31
Modules, object, 2-52
Monitor files,

deleting from system device,

2-4, 2-14, 2-25, 2-34

MSBOOT.BOT, 2~33, 4-6
MTINIT.SAV, 4-7, 4-9

Object modules, 2-52,
deleting from system device,
2-56
oDT,
assembling, 5-9
linking, 5-9
OLDPIP, 2-51, 4-12, 4-13
Optimizing system device, 4-33
oTsv2, 1-4
0TSv2s, 1-4
Overview, software kit
see Software kit overview

Paper tape
bootstrap, A-19
building from 2-49 - 2-65,
4-12
PATCH,
assembling, 5-9
linking, 5-9
PATCHO, 1-4, 4-14
compiling, 5-10
linking, 5-10
PATCH.OBJ, 2-51
PCll paper tape bootstrap, A-19
PIP,
assembling, 5-8
linking, 5-8
switches, 4-4
PIP.OBJ, 4-13
Platter specification, RF1l1l disk,
4-19
PREPAS.OBJ, 4-13
PREXEC.OBJ, 4-13
PT BUILD, 1-1, 2-49, 4-12

QCBOOT, A-17

RF1l1l disk, platter specification,
4-19

RFBTFB.OBJ, 4-14
Right bracket ], viii
RIS03/4 disks, interfacing, 4-21
RKO05 disk, formatting, B-1
RK11l DECpack
bootstrap, A-1
building from, 2-2 - 2-10
RP03 disks, interfacing, 4-21
RT-11,
building 8K systems, 4-6
building from cassette, 2-42
building from DECpack disk,
2-2
building from DECtape, 2-10
building from diskette, 2-21
building from magtape, 2-32
building from paper tape, 2-49
foreground/background monitor,
3-10
monitors, 1-2, 3-1, 4-2
software kit overview, 1-1
using less memory than avail-
able, 4-29
RT11SJ.0BJ, 4-14
RTEXEC.OBJ, 4-13
RTMAC.OBJ, 4-13
RTPST.OBJ, 4-13
RX11/RX01 Diskette bootstrap,
bootstrap, A-5
building from, 2-21, 4-6

Second diskette handler,
installing, 4-25
Serial console devices, 4-16
Single-disk systems, accessing
nonsystem disks on, 4-30
Single-job monitor, 4-34
demonstration program, 3-1
SMEXEC.OBJ, 4-13
SMMAC.OBJ, 4-13
SMPST.OBJ, 4-13
Software bootstraps,
paper tape, A-20
RK1l1l DECpack, A-2
RX11 diskette, A-5
TAll cassette, A-14, A-17
TCll DECtape, A-3
TJUl6 magtape, A-9
TM1l magtape, A-12
Software kit overview,
BASIC/RT-11, 1-4
FORTRAN IV, 1-3

RT-11, 1-1
Special hardware, customization
for, 4-16
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Specifying 50-cycle clock rate,
4-20
SRC:, 5-18
SRCCOM,
assembling, 5-8
linking, 5-8
SRCCOM.OBJ, 4-14
Subscripting modules assembly,
5-30
Switches,
CBUILD, 4-10
MBUILD, 4-8
Switching between Single-Job and
Foreground/Background
monitors, 4-34
SYsSrF4.0BJ, 1-1, 1-3, 4-14
sysLis, 1-3, 4-14
assembling, 5-11
building, 5-17
SYSMAC.8K, 1-1, 1-3, 4-13
SYSMAC.SML, 1-3, 4-13
System,
customization, 4-1
device, optimizing, 4-33
files, 1-1
macro libraries, 1-3
programs, 1-1, 1-3
System files,
assembling, 5-1
linking, 5-4
System subroutine library, see
SYSLIB

TAll cassette bootstrap, A-14
CBOOT, A-14
QCBOOT, A-17
<TAB> character, viii
TCll DECtape bootstrap, A-2
TJUl6é magtape,
altering density, 4-18
bootstrap loader, A-9
TM1l magtape,
altering density, 4-17
bootstrap loader, A-12

.UNLOAD command, 4-33
using with foreground active,
4-33
Uparrow, +, viii
Upper limit, file size, 4-28
User functions, BASIC/RT-11,
5-51

V2S OTS assembly, 5-31
Vector locations, floating,
4-24
vT1ll,
changing floating vector
locations, 4-24
display handler library, 5-11
display processor, 3-2
VTHDLR.OBJ, 1-1, 1-3
VTLEDT.OBJ, 4-14
VTLIB, assembling, 5-11
building, 5-11
VTMAC.MAC, 1-1, 1-3, 4-13
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