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PREFACE

HOW TO USE THIS MANUAL

This document introduces the RT-11 V03B software kit to users
receiving it for the first time. You use this document to create
backup copies of your distribution medium, to build a working system
if your distribution medium is not the system device, and, if
necessary, to use SYSGEN to generate a customized RT-11 monitor.

Chapter 1 explains the contents of the kits. Chapter 2 contains
step-by-step instructions for starting the system, creating a working
system, and creating a backup copy of the system. Chapter 3 contains
instructions on using SYSGEN to generate a customized RT-11 monitor.
Chapter 4 describes how to assemble and link system programs.

Before performing any of the procedures described in this manual, read
the RT-11 System Release Notes. That document explains all the new
features of RT-11 and contains the detailed information that you need
before you <create a working system. Familiarity with the RT-11
system, as described in the RT-11 System User's Guide, is very
helpful.

Once you understand the system, you can build your RT-11 system
according to the instructions 1in Chapter 2. 1If you have special
hardware considerations, or you are building a nonstandard RT-11
system, you should read Chapters 2 and 3 carefully before beginning
the build.

If you are a FORTRAN user, you build your FORTRAN system after
building the RT-11 system. See the RT-11 FORTRAN IV Installation
Guide for instructions. If you are a BASIC-11 user, you build vyour
BASIC-11 system after building the RT-11 system. See the
BASIC-11/RT-11 Installation Guide for instructions.

DOCUMENTATION CONVENTIONS

This section describes the symbolic conventions used throughout this
manual. Familiarize yourself with these conventions before you
continue reading the manual.

1. Examples consist of actual computer output wherever possible.
In these examples, user input is underlined where necessary
to differentiate it from computer output.

2. Unless the manual indicates otherwise, terminate all commands
or command strings with a carriage return. Where necessary,
this manual uses the symbol to represent a carriage
return, to represent a line feed, for a
space, (&c) for an ESCAPE or ALTMODE, and to represent
a tab.




3. To produce several characters in system commands, you must

type a combination of keys concurrently. For example, hold o
down the CTRL key and type C at the same time to produce \hdl
the CTRL/C character. Key combinations such as this one

are documented as , , etc.

4. In descriptions of command syntax, capital letters represent
the command name, which you must type. Lower case letters
represent a variable for which you must supply a value.

5. 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
can vary from installation to installation. The exact
contents of these fields are not of interest in the examples
in this manual, as long as appropriate digits appear in the
area indicated. The same 1is true for the FREE BLOCKS
messages included in device directories.

If you submit an SPR to DIGITAL, you must include the
complete version number. ‘

RELATED DOCUMENTS

See the RT-11 Documentation Directory for information concerning
related documents 1in the RT-11 library.

viii



CHAPTER 1

OVERVIEW OF THE SOFTWARE KIT

1.1 RT-11 SOFTWARE KIT

The RT-11 binary software kit is available on the following media:
RK05 disk, RLO1 disk, RX01l and RX02 flexible diskettes, DECtape,
9-track magtape, and RK06 cartridge disk. Each kit contains an RT-11
system, user documentation, and all the materials necessary to build a
customized RT-11 system for any valid target system. The components
of an RT-11 software kit are inventoried on the checklist attached to
the outside of the kit. You should verify the contents of the package
against the checklist and report any discrepancies to DIGITAL's
Software Distribution Center.

The RT-11 disk and DECtape kits contain "ready-to-run" RT-11 systems;
you can mount copies of the masters and bootstrap them directly
without modification.

The magtape kit contains an RT-11 magtape that you use to build an
RT-11 system on the target system disk; you use a special program
(MDUP) to initialize the system disk, copy the requisite files over to
the system disk, and start the new system.

For instructions on building a working system from the distribution
media see Chapter 2.

In addition to the "ready-to-run" RT-11 system distributed in the
software kit, RT-11 software kits also contain all the components
necessary to generate a customized RT-11 monitor. Although most users
find the ready-to-run systems sufficient to meet their needs, users
who want to do so and who have the requisite hardware can generate a
custom RT-11 system using RT-11 SYSGEN.

See Chapter 3 for instructions on generating a custom system via
SYSGEN.

1.2 DELIVERED MONITORS

Three variations of monitors are distributed in the binary kits.
Although all three are not present for all system devices, the common
versions are present and you can generate all supported variations for
all system devices via SYSGEN. The three distributed RT-11 monitor
types are the base-line single-job monitor (BL), the single-job
monitor (SJ), and the foreground/background monitor (FB). Table 1-1
summarizes the differences among the RT-11 monitors. The extended
memory monitor (XM) and 1its associated device handlers are not
distributed in assembled form. You must perform a SYSGEN to «create
these files if you require extended memory support.
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The monitor swap blocks are 1located in an external file called
SWAP.SYS. This file serves as temporary storage for part of a program
currently in memory when KMON, or the USR, or both must swap over the
program. When KMON or the USR are no longer needed, the system reads
the external swap file, which contains part of the executing program,
back into main memory. In previous versions of RT-11, each monitor
file reserved 24 blocks for swapping.

SWAP.SYS file is a necessary part of every RT-11 monitor; it must
reside on your system volume along with the RT-11 monitor you choose
to use. The external swap file is used in common by all the monitors.
Thus, 1if you store more than one monitor on a particular volume, you
need to keep only one copy of SWAP.SYS. Since SWAP.SYS is 24 blocks
long, this represents a considerable saving in space on your system
volume if you store more than one monitor file there.

1.2.1 The Base-Line Single Job Monitor

The base-line monitor (BL) is a specially generated version of the
single-job monitor that has all optional monitor and device functions
disabled. It has the minimum residency requirement of any possible
RT-11 monitor and 1is intended for wuse in very small hardware
configurations (8K words of memory), or in larger configurations where
the application requires minimal executive support. The differences
between the base-line monitor and the standard single-job monitor are
as follows.

Base-line SJ Standard SJ

Device support limited to RK, DX, General device support, with

DT, NL, LP, TT, and PC almost all normal devices
installed

No graphic display support Supports graphic display terminal
(VT11/VS60) as ASCII console
terminal

System halts on power failure System prints error message on

or system device I/O error power failure or system device I/0
error

No BATCH support Supports BATCH

Minimal memory and system Slightly larger memory and system

device requirements for monitor device requirements for monitor

In a very limited hardware configuration or application, the base-line
monitor is capable of performing all the system commands and can run
most of the utilities. For 12K or larger systems, however, or for
highly interactive applications, you should use the standard single
job monitor. The more complete error processing and device support
available in the standard single job monitor provide an easier to use
and more flexible base. Note that installations that must run MAC8K
in an 8K machine are required to use the base-line monitor for that
purpose; MAC8K cannot run under the standard single-job monitor on
less than a 12K machine.
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1.2.2 The Single-Job Monitor

The single-job monitor (SJ) is the smallest standard RT-11 executive.
It supports all hardware devices (with the exception of multi-terminal
support and extended memory support) and runs all system utilities.
It runs 1in any supported configuration with at least 8K words of
memory but cannot make use of more than 28K words of memory.

The single-job monitor is the best choice for many RT-11 users. It
has the fastest response times (at interrupt and keyboard level) and
the minimum memory requirements of all the standard RT-11 monitors.
If your application involves interactive program development,
maximum-throughput real-time data acquisition, or continuous execution
of a single end-user application program, the single-job monitor is
the best choice.

1.2.3 The Foreground/Background Monitor

The foreground/background monitor (FB) is the smallest RT-11 monitor
that supports multiprogramming. It allows you to execute a completely
independent foreground job at a higher software priority 1level than
the background while you wuse the remaining system facilities to
support the background. The RT-11 foreground job is not intended for
interactive program development, nor is it intended to make RT-11 into
a two-user time sharing system. Rather, it best supports a stable,
event-driven real-time or I/O application that can execute with a
minimum of user interaction while the bulk of the system's business is
conducted in the background.

The background in the foreground/background environment appears just
like the single-job monitor; all the facilities available to you as
an SJ user are available to you as an FB user in the background.

The FB monitor provides you with enhanced facilities above those
offered in the SJ monitor. These include:

° The ability to run a foreground job.

° Enhanced terminal service.

° Optional multi-terminal support.

° Extended executive facilities for real-time applications.

The FB monitor requires at least 16K words of memory and a clock, and
cannot use more than 28K words of memory.

If your application includes the need for a software priority,
real-time application to run concurrently with normal system
development and data-processing applications, then the FB monitor is
the suitable choice. If you do not require concurrent real-time
execution, you can conserve system resources by using the SJ monitor.

1.2.4 The Extended Memory Monitor

The extended memory monitor (XM) is the largest and most powerful of
the RT-11 executives. It has all the facilities of the FB monitor;
in addition, it can support up to 128K words of memory. The extended
memory monitor provides a set of directives that allow advanced
applications to make use of additional memory above 28K.
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The XM monitor is significantly larger than the FB monitor, and its

requirements that device handlers be resident and that
swap add even more to the monitor memory overhead. If you
more than 32K words of memory, you should use the FB or
Even if you do have more than 32K words of memory, if your
involves program development or execution of an end-user
that does not make use of extended memory facilities, you
for the more frugal FB and SJ monitors.

the USR not
do not have
SJ monitor.
application
application
should opt

The XM monitor requires 32K words of memory, a memory management unit

(KT11l), and the extended instruction set (EIS) to operate.

monitor is not distributed on the RT-11 kit. You nmust
SYSGEN to create this monitor and its device handlers.

The XM
perform a

Table 1-1
Summary of Monitor Differences
BL SJd FB XM
Approximate Resident
Size for RK System 1.8K 2K 4K 7K
(includes
resident
USR)
Memory Support 8-28K 8-28K 16-28K 32-128K
Support FG Job no no yes yes
Enhanced Terminal
Service no no yes yes
Multi-Terminal
Support no no optional|optional
Timer Facilities
(.MRKT, .CMKT - no optional | yes yes
including midnight
date/time rollover)
BATCH Support no optional | optional|optional
VT11/VS60 Support no optional | optional|optional
Error Messages On
Fatal System Errors no optional | yes yes
Devices Supported RK,DX,DT,
NL,LP,TT,
PC all all all
Approximate System
Disk Requirements
(Monitor and 83 blocks 86 blocks| 97 blocks 107 blocks
SWAP.SYS)

C\
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1.3 OPTIONS INCLUDED IN DISTRIBUTED MONITORS

The monitors distributed in the RT-11 binary kit were generated to
include the most common options for the most common applications. The
following information describes in detail which options are enabled
and which are disabled in the distributed systems.

All the BL monitors on the distribution kit are identically
configured; the only difference among them is the system device on
which the monitor runs. The same is true for the SJ and FB monitors
in the kit.

Most installations should be able to use these distributed monitors as
is, thus eliminating the need for a SYSGEN. If minor customization is
necessary (for example, RJS04 instead of RJS03, RP03 instead of RPR02
or 50 Hz clock instead of 60 Hz clock), see Chapter 2 for instructions
on making these customizations via patches rather than SYSGEN. You
should undertake the SYSGEN process only if you require support that
is not immediately available or is not available with a customization
patch in the distributed system. You must perform a SYSGEN for
extended memory support.

Table 1-2 lists the options available in the distributed monitors.
The table uses the following abbreviations:

STD = Standard in monitor
N/A = Not available in monitor
no = Disabled; if needed, must be enabled by generating a new

system with SYSGEN. Attempted use produces an error.
yes = Available in monitor.
* = Support is present but must be installed with INSTALL

command.

Table 1-2
Options Available In Distributed Monitors
Option BL SJ FB

Timer Support
(.MRKT and .CMKT- no no STD
including midnight
date/time rollover)

Error Messages on

System I/O Errors N/A yes STD
Idle Loop Light

Pattern N/A N/A no
Multi-Terminal N/A N/A no
Clock Frequency 60Hz 60Hz 60Hz
Line Clock versus

Programmable Clock N/A Line Line
Startup Command

File In Bootstrap yes yes yes
Parity Memory N/A no no

(continued on next page)
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Table 1-2 (Cont.)
Optional Available In Distributed Monitors
Option BL SJ FB
Error Message on
Power Fail N/A yes yes
BATCH N/A yes yes
Escape Sequence
Processing in
Terminal Service N/A no no
Error Logging N/A no no
RK11/RKO05 yes yes yes
RLO1 N/A yes=-2 yes-2
drives drives
RJIS03/RJS04 N/A RJSO03 RJSO03
RK06/07 N/A yes yes
RF11 N/A yes-2 yes-2
platters platters
RP11/RPR0O2/RP03 N/A RPRO2 RPRO2
RXO01 yes yes yes
RX02 N/A yes yes
DECtape yes yes yes
File-Structured
Magtape
TM11/TU10/TSO03 N/A yes-2 yes-2
units units
TJUl6 N/A yes-2 yes-2
units units
Hardware
Magtape
TM11/TU10/TS03 N/A yes¥* yes*
TJUl6 N/A yes* yes*
TAll Cassette
Support N/A yes¥* yes*
VT11/VS60 Graphics
as ASCII terminals N/A yes-VT11 yes-VT11
Line Printer yes yes yes
High-speed
Reader /Punch yes* yes¥* yes*
CR11 Card Reader N/A yes* yes*
Null Handler yes* yes* yes*
Extra Device Slots 0 0 0




CHAPTER 2

GETTING STARTED WITH RT-11

2.1 CONTENTS OF DISTRIBUTION KITS

All RT-11 binary software kits contain the same system components.
For RKO5, RLO1l, and RK06 cartridge disk kits, all the system files are
included on one volume. In the other kits (9-track magtape, DECtape,
and diskette) the same files are included, but they are spread across
several volumes.

The files in the software kit can be logically grouped into several
classes. Those files with the .SYS and .BL file types are the monitor
and device handler files. Those with the .SAV file types are the
system programs, while the .MAC files are source programs. The
remaining miscellaneous files are subcomponents of one of the major
utilities or special-purpose files required for system generation or
operation. See Table 2-1 for a description of the functions of all
the files in the distribution kit.

2.1.1 Monitor and Handler Naming Conventions

The monitor and handler files in the RT-11 system follow a rigid
naming convention. This convention is important to the system at
bootstrap time; the system bootstrap uses a file name search to
determine which monitor file to boot and which handler files (and
hence which devices) are present on the system.

RT-11 monitor file names are always of the following format:
xxMNyy.SYS

The first two characters (xx) correspond to the two-character device
mnemonic for this monitor's system device. Thus the first two
characters are DX for an RX11/RXV11l RX01] monitor, RK for an
RK11/RKV11l RKO5 monitor, DY for an RX211/RXV21 RX02 monitor, DL for an
RL11 RLOl monitor, DM for an RK611 RK06/07 monitor, DT for a TCll TUS56
DECtape monitor, or DP for an RP1ll RPO2 monitor. The last two
characters (yy) are SJ, FB, or XM depending on whether this monitor is
a single job, foreground/background, or extended memory version of the
monitor. The middle two characters of any monitor file name are
always MN, and the file type of any active monitor is always .SYS.

Thus, RKMNSJ.SYS is an RK11l RKO5 single-job monitor; DMMNFB.SYS is an
RK06/07 foreground/background monitor; and, DPMNXM.SYS 1is an
RP11 RPRU2 extended memory monitor.

Note that nothing prevents you from naming monitor files any name you
desire for storage purposes, but only those files conforming to the
above conventions are recognized at bootstrap time.
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Three files in the RT-11 kit are named xxMNSJ.BL. These files are the
base-line single Jjob monitors. Because they are not active in the
distribution kits and must be distinguished from the standard
single-job monitors, they have a .BL file type. To use a base-line
monitor, simply rename the existing xxMNSJ.SYS to another name, rename
the base-line monitor file to xxMNSJ.SYS, install the bootstrap with a
COPY/BOOT command, and reboot the system.

The RT-11 bootstrap is constructed in such a way that when the volume
is booted, the bootstrap always looks for a monitor file that conforms
to the system naming conventions. The name of the file that the
bootstrap seeks has nothing to do with the current name of the file
from which the bootstrap was written with the COPY/BOOT command.
Rather, the file name to be sought is built into the file and always
conforms to the naming conventions. Thus, if you have an RKO05
foreground/background monitor named MYMON.ABC and you use the

COPY/BOOT command to install the bootstrap from it (COPY/BOOT
MYMON.ABC RK:), the system looks for the file RKMNFB.SYS at bootstrap
time. If no such file is present, an error message appears; if

another file named RKMNFB.SYS 1is present, the system bootstraps it
instead of MYMON.ABC. For these reasons, DIGITAL recommends that you
adopt the following procedures:

1. Use file types (such as .BL, .OLD, .NEW, etc.), rather than
file names, to distinguish among various monitors on your
disk. Always use file names that conform to the system
naming conventions.

2. When switching monitors, perform the operations in the
following order:

a. Rename the monitor currently in use to another name (if
you want to preserve it).

b. Rename the monitor desired to xxMNyy.SYS (if necessary).

c. Install the bootstrap with the COPY/BOOT command (if you
desire permanent change of the bootstrap).

d. Boot the new monitor.

By renaming the monitor file before installing the bootstrap, you
avoid confusion as to which monitor file will be booted.

For example, to switch from the standard diskette single-job monitor
to the base-line diskette single-job monitor, use the following series
of commands.

CRENAME/SYSTEM DXMNSJ.8YS DXMNSJ ST
CRENAME ZSYSTEM DXMNS.J, BL DXMNSJ . 676 G
LCORY/ZROOT DXMNSJLEYS DXk, K

JRODT DX

RT-11 handler files are named according to the following convention:
yy.SYS and yyX.SYS

where yy is the two-character device mnemonic corresponding to the
device for which the file serves as a handler. The SJ and FB monitors
use the yy.SYS form of handler; the XM monitor uses the yyX.SYS form.
Thus, RK.SYS is an RK1l1l handler for the SJ and FB monitors and LPX.SYS
is a line printer handler for the XM monitor. The XM handlers are not
distributed with RT-11. You must perform a system generation to
select extended memory support.
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Note that all three monitors (SJ, FB, XM) and both sets of handlers
can reside on the same volume without conflict.

In the distribution kits, the file-structured magtape handlers are
properly named as described above. The hardware handlers are provided
with names of the form:

yyHD.SYS
If you need the hardware handlers rather than the file-structured

handlers, you must rename and install them before use (see Section
2.4.2).

2.1.2 Software Components

The Table 2-1 identifies each file in the RT-11 binary kit.

Table 2-1
RT-11 Software Components

Name Description

“SWAP.SYS External monitor swap blocks
RKMNSJ.SYS RKO5 single-job monitor
RKMNFB.SYS RKO5 foreground/background monitor
RKMNSJ .BL RKO5 base-line single-job monitor

-~ DLMNSJ.SYS RLO1 single-job monitor

- DLMNFB.SYS RLO1 foreground/background monitor
DMMNSJ .SYS RK06/07 single-job monitor
DMMNFB.SYS RK06/07 foreground/background monitor
DXMNSJ.SYS RX01 single-job monitor
DXMNFB.SYS RX01 foreground/background monitor
DXMNSJ.BL RX01 base-line single-job monitor
DYMNSJ.SYS RX02 single-job monitor
DYMNFB.SYS RX02 foreground/background monitor
DTMNSJ .SYS DECtape single-job monitor
DTMNFB.SYS DECtape foreground/background monitor
DTMNSJ .BL DECtape base-line single-job monitor
DSMNSJ .SYS RJS03/4 single-job monitor
DSMNFB.SYS RJS03/4 foreground/background monitor
DPMNSJ .SYS RP11l single-job monitor
DPMNFB.SYS RP11l foreground/background monitor
RFMNSJ.SYS RF11 single-job monitor
RFMNFB.SYS RF11l foreground/background monitor

-~ TT.SYS Terminal handler for SJ monitors
DT.SYS SJ, FB DECtape handler
DP.SYS SJ, FB RP11/RPR02/RP03 handler

~ DX.SYS SJ, FB RX11/RX01 diskette handler
DY.SYS SJ, FB RX211/RX02 diskette handler
RF.SYS SJ, FB RF1l1l handler
RK.SYS SJ, FB RK11/RK05 handler

» DL.SYS SJ, FB RL11/RL01 handler
DM.SYS SJ, FB RK611/RK06/07 handler
DS.SYS SJ, FB RJS03/4 handler

= LP.SYS SJ, FB line printer handler
CR.SYS SJ, FB card reader handler
MT.SYS SJ, FB file-structured TM1ll handler

(continued on next page)
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Table 2-1 (Cont.)

RT-11 Software Components

Name Description
MTHD.SYS SJ, FB hardware TM1ll handler
MM.SYS SJ, FB file-structured TJUl6 handler
MMHD.SYS SJ, FB hardware TJUl6 handler
NL.SYS SJ, FB null handler
PC.SYS SJ, FB high-speed paper tape handler
CT.SYS SJ, FB TAll cassette handler
BA.SYS SJ, FB BATCH handler
PIP.SAV File transfer utility
DUP.SAV Disk maintenance utility
FORMAT.SAV Disk formatting utility
RESORC.SAV System resource display utility
DIR.SAV Directory utility
SYSMAC.SML System macro library
EDIT.SAV Text editor
MACRO.SAV MACRO assembler
MAC8K.SAV Overlayed MACRO assembler for
small configurations
CREF.SAV Cross-reference utility
LINK.SAV Linker
LIBR.SAV Librarian
FILEX.SAV Foreign file exchange utility
SRCCOM.SAV Source compare utility
DUMP.SAV File dump utility
PATCH.SAV Patching utility for program memory
images
PAT.SAV Patching utility for program object
modules
HELP.SAV Help utility
HELP.TEC Help utility command file
HELP.TXT Help utility text file
BATCH.SAV BATCH compiler
ERRUTL.SAV Error logging utility
SYE.SAV Error log reporting utility
PSE.SAV Error log formatting utility
- SYSGEN.SAV System generation dialogue utility
“SYSGEN.CND SYSGEN input file
~ SYSTBL.CND SYSGEN input file
~ ODT.OBJ Debugging utility
VTMAC.MAC Display handler macro file
VTHDLR.OBJ VT11/VS60 display handler
PLOT55.0BJ VT55 graphics terminal software
TEST55.FOR Demonstration program for VT55
SYSF4.0BJ System subroutines
GETSTR.FOR FORTRAN subroutine source
PUTSTR.FOR FORTRAN subroutine source
SYSMAC.MAC System macro library source
MDUP.SAV Magtape utility
MDUP .MT Magtape bootstrap utility for TM1l1
MDUP .MM Magtape bootstrap utility for TJU1l6
MBOOT .BOT Magtape primary bootstrap
MSBOOT.BOT Magtape secondary bootstrap
DEMOBG .MAC Demonstration source
DEMOFG .MAC Demonstration source
DEMOSP .MAC Demonstration source
DEMOX1.MAC Demonstration source

(continued on next page)




GETTING STARTED WITH RT-11

Table 2-1 (Cont.)

RT-11 Software Components

Name

Description

DEMOF1.FOR
DEMOED .TXT
STARTS .COM
STARTF .COM
V3USER.TXT
SJ.MAC
FB.MAC
XM.MAC
SYSDEV.MAC

KMON.MAC
USR.MAC
RMONSJ .MAC

RMONFB.MAC
KMOVLY .MAC
EDTGBL.MAC

BSTRAP.MAC
MTTEMT .MAC

MTTINT.MAC

TT.MAC
EL.MAC
BA.MAC
LP.MAC

DL.MAC
RK.MAC
DT .MAC
DS.MAC
PC.MAC

RF.MAC
DM.MAC
DX.MAC
DY.MAC
CR.MAC

DP.MAC
CT.MAC
TM.MAC
TJ.MAC
NL.MAC
FSM.MAC

BATCH.MAC

Demonstration source

Demonstration source

SJ startup command file

FB startup command file

Distribution kit message text file

SJ conditional source file for SYSGEN
FB conditional source file for SYSGEN
XM conditional source file for SYSGEN
System device conditional source file
for SYSGEN

Keyboard monitor source file for SYSGEN
USR source file for SYSGEN

SJ resident monitor source file for
SYSGEN

FB/XM resident monitor source file for
SYSGEN

Keyboard monitor overlay source file for
SYSGEN

Monitor edit log and global definition
file for SYSGEN

Bootstrap source file for SYSGEN
Multi-terminal EMT source file for
SYSGEN

Multi-terminal interrupt service source
file for SYSGEN

TT.SYS source file for SYSGEN

Error logger source file for SYSGEN
BATCH handler source file for SYSGEN
Line printer handler source file for
SYSGEN

RLO1 handler source file for SYSGEN
RKO5 handler source file for SYSGEN
DECtape handler source file for SYSGEN
RJS03/4 handler source file for SYSGEN
High-speed paper tape handler source
file for SYSGEN

RF11 handler source file for SYSGEN
RK06/07 handler source file for SYSGEN
RX01 handler source file for SYSGEN
RX02 handler source file for SYSGEN
Card reader handler source file for
SYSGEN

RP11 handler source file for SYSGEN
Cassette handler source file for SYSGEN
TM11l handler source file for SYSGEN
TJU16 handler source file for SYSGEN
Null handler source file for SYSGEN
Magtape file support source file for
SYSGEN

BATCH compiler source file

(for maintenance purposes)
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2.1.3 Unsupported Software

The RT-11 distribution kits include eight other files in addition to
those listed in Table 2-1. This software is not supported by DIGITAL,
but is available from the DECUS program library. These files are
included in the distribution kit for your convenience. The files are
as follows:

README .TXT Information file for TECO macros
TECO.SAV Text editor
LOCAL.TEC TECO macro
SORT.TEC TECO macro
INSERT.TEC TECO macro
EDIT.TEC TECO macro
VT52.TEC TECO macro
VEG.TEC TECO macro

The file README.TXT contains information about the other software. To
read the file, use one of the following commands:

LTV PR README . TXT (rer

CERTHT O REATME . TXT (if a line printer is available)

2.2 STARTING THE SYSTEM

The remaining discussion in this chapter deals with the specifics of
bootstrapping the distribution media, building a working system from
the distribution kits, and making minor customizations to the system
without doing a SYSGEN. Finally, it contains instructions for an
exercise to demonstrate that the system is functioning.

The procedures that follow contain RT-11 keyboard commands. To
understand completely the processes that are being carried out, you
must read and understand the RT-11 System User's Guide before
continuing with this manual.

NOTE

You should be able to execute most of
the procedures that follow without
error. If an error not explained in
this manual occurs, refer to the RT-11
System Message Manual.

If the processor halts, a serious error
has occurred and you must repeat the
entire process from the beginning. If a
user error occurs within a section,
repeat from the beginning of that
particular section.

You can correct typing errors at any

time using the standard RT-11 input
editing techniques (DELETE and CTRL/U).
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Installing RT-11 on a particular configuration involves the following
logical steps:

1. Bootstrapping the distribution medium.
2. Preserving the distribution medium by making a copy.

3. If the system device is the same as the distribution device,
building a working system volume by deleting unwanted
components from the copy and customizing the system for the
particular installation.

4. If the system device is not the same as the distribution
device, building a working system volume by transferring the
relevant components to the system volume and customizing them
for the particular installation.

5. Preserving the working system on a backup volume so that you
need not repeat this procedure every time you reinitialize
the system.

The discussion generally describes the logical operation that you are
performing, followed by specific commands that perform that operation.
If you wish to follow this material in a step-by-step format, you can
enter the commands literally for the desired result. An understanding
of what operations you are performing, and why, is important, however,
because such an understanding better prepares you for dealing with
error conditions and requirements specific to your installation. If
you understand how the system works, you can substitute any command
that has the desired result for any of the commands given below. The
essential aspect is to complete all the logical steps discussed.

The commands and options used are given in their full form; you can
abbreviate them. Default devices and file types are used explicitly;
you can eliminate them.

2.2.1 Bootstrapping the Distribution Medium

If the distribution medium is disk, diskette, or DECtape, you can
bootstrap the system directly and use it to copy the distribution
volume. (In the following sections, the term "disk" is used to mean
both cartridge disks and flexible diskettes.) Stop the processor to
halt any previous program that is running, mount the distribution
volume (the first volume, if you have a set of diskettes) in Unit O,
WRITE PROTECTED if possible, and proceed to Section 2.2.1.2.

If the distribution medium is magtape, you must build a minimal system
on the system disk before you can copy the distribution tape. Proceed
to the next section.

2.2.1.1 Booting the Distribution Magtape - Mount the RT-1l1 system
magtape #1 on unit 0, ensuring that no write ring is inserted in the
back of the tape reel. Ensure that the magtape is positioned at the
load point; if it is not, manually position it.

If the system has a hardware bootstrap capable of bootstrapping the
magtape, boot the tape and proceed. If not, use the bootstrap in
Appendix C.
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The magtape moves as the primary bootstrap loads the secondary
bootstrap file MSBOOT.BOT.
MSBOOT responds by printing on the terminal.

Response:  MERDIT Wl

X

Type the name of the magtape build program that is to be used to build

the system disk. If you are using a TMll, type MDUP.MT (mer) ; if you
are using a TJUl6, type MDUP.MM .

Type: MOUE M T
or
MOLF . MM

The magtape should move as the specified MDUP program is loaded.
Response: %
The next step is to initialize the system disk and scan it for bad
blocks before you can copy the system files over to it. If the system
disk is RF1ll, you must specify the number of platters. If the system
disk is RJS04 instead of RJS03, you must flag the extra capacity. You
specify these operations to MDUP by entering the device name followed
by combinations of the following options:

/Z to initialize the disk

/B to scan it for bad blocks

/T:2 to specify RJIJS04 instead of RJSO03

/T:n to specify n RF1l1l platters
Make sure a formatted disk is mounted, WRITE-ENABLED, and ready.
If the system disk is other than RJS04 or RF1l1,
Type: sivrn § S E SR Crer
where xxn is the device name and unit.
If the system disk is RJS04,
Type: NG AT ARAT LR
If the system disk is RF11,
Type: RFIAZ/RST I Crer
where n is the number of disk platters present on the RF1l subsystem.

In all cases, there can be a significant delay as the disk is scanned
for bad blocks and the directory is created.

Response: %

Issue the following command to build a minimal system on the target
disk.

Type: s i A=MTO L Crer if the magtape is TM1ll, or
st $ A=MMO 3 Crer if the magtape is TJUl6

where xxn is the name and unit of the system device.
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The tape moves as a single-job monitor, swap file, terminal handler,
line printer handler, the magtape handlers, and the utilities PIP, DUP
and DIR are copied to the system volume. When all the files are
copied, MDUP boots the minimal system from the disk.

Response: RT-1185.) YOI R3¢
PRMON-F~Command file mnot foundg

+

You are now running from the system volume and have enough file
maintainence commands at your disposal to complete the building
process.

NOTE

MDUP does not support automatic
replacement of bad blocks for RKO06,
RKO07, or RLOl disks. If your disk is an
RKO6, RKO7, or RLOl1 and you want
automatic bad block replacement, you
must initialize a second disk and copy
your files to it at a later time.

Copy four additional files (MBOOT.BOT, FORMAT.SAV, STARTS.COM,
V3USER.TXT) needed for the rest of this process from the distribution
magtape.

Type:
COFY 308 (MBOOT . BOT e FORMAT » SAVy STARTS, COMy VEUSER cTXTY /FDSTTIONS =1 DK 2K %

where xx is MT if a TM1ll is being used, MM if TJUl6.

Response: Files

Lo DKEMRODT . ROT

Lo KEFORMAT . GAU
i to DKIETARTS . COM
P QIVEUEER . TXT to DIIVEL « TXT

2.2.1.2 Formatting New Media - Some kinds of media, such as RKO05
disks, are not formatted for use on RT-11 systems when you purchase
them. Flexible diskettes are generally available in single density
but not double density format. While the RX02 diskette drive can read
and write single density diskettes, you must reformat the diskettes as
double density in order to obtain optimum performance. Use the FORMAT
program to format your new volumes, if they are either RK05 disks or
RX02 diskettes.

If your system has more than one disk drive, mount a new RKO5 disk or
diskette in device unit 1. Boot the distribution volume.

Response: RT-115.} W

WAUGER . TXET

v

<
TR

k3

PRUERT e

Invoke the FORMAT program.
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Type: CROFORMAT
Response: ¥

If your system has more than one disk drive, spec1fy unit 1 as the
volume to format.

Type: cicil 5 (Rer
where dd represents the physical device name, either RK or DY.
Response: il : AFDRMAT—Are wou sure?
Type: Y
Formatting begins immediately.
Response: PFUORMAT-I-Formatting comslete
¥

If you have more new volumes to format, repeat this process for each
volume.

Type:

Response: .

If your system has only one disk drive, you must switch the system
volume with the volume you need to format. First, specify unit 0 as
the volume to format, and include the /W option.

Type: ciefO ¢ /W
where dd represents the physical device name, either RK or DY.

Response: dd0Qi/FORMAT-Are wou sure?
Type: Y (rer
Response: Imsert volume wou wish Lo Fformslt. CONTINUE (Y/N)7

Now remove the distribution volume from device unit 0 and insert the
new volume you need to format.

Type: Y
Formatting takes place immediately.
Response: Rewrlace orviginzl volume. CONTINUE (y)7?

Now remove the newly formatted volume from device unit 0 and replace
the distribution volume.

Type: Y (RET
Response: TFORMAT-I-Formatting comslete
X

If you have more new volumes to format, repeat this process for each
volume.

Type:

Response: .
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2.2.1.3 Preserving the Distribution Medium - The first operation that
you must perform with the running RT-11 system 1is to copy the
distribution volume. If machine failure or human error were to
destroy the distribution volume, you would need the backup to
continue.

If there is only one drive for the distribution medium, you cannot
make a copy. Keep the distribution volume WRITE PROTECTED, and
proceed to Section 2.3.

If there is a second drive for the distribution medium, mount a blank,
formatted volume on the second drive (Unit 1) WRITE ENABLED. Wait for
the drive to come to the READY state; if the distribution medium is
magtape, position the tape at the beginning-of-tape mark.

If you have a hardware bootstrap capable of bootstrapping the system
(distribution) disk, boot the disk and proceed; if not, see Appendix
C for bootstrapping instructions.

Even if you just completed the previous section on booting from
magtape and the system is already running from disk, reboot the disk.
You must execute the startup command file to ensure proper operation
of the rest of the procedure on all systems.

NOTE

When bootstrapped, the distributed
system responds by printing the
identifying message, then executes a
startup command file that is distributed
with the system. This startup file sets
the terminal service so that the system
works with all serial baud rates, prints
a file containing a message for previous
RT-11 system wusers, then resets the
terminal service for normal use. When
execution of the startup file is
complete, the monitor prompts with a
dot.

If you have an LA36 DECwriter II, a VT52
DECscope terminal, or other terminals
that do not require fill characters, you
will notice wunusual delays after each
sequence in the startup file
dialogue. This 1is because the first
DEPOSIT command in the command file sets
the RT-11 terminal service to output 10
null characters after each carriage
return, which 1is necessary on certain
older terminals. This delay is removed
by the second DEPOSIT command.

If you are using a serial LA30, VTO05, or
other terminal that requires fill
characters, you should deposit the
correct fill character and count in
location 56 each time that you reboot
the system during the installation
process. Use a DEPOSIT command.
Section 2.4.1 describes the appropriate
values for specific terminals.
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Response: RT-11%5.) WOEB -5
A HA=DFOLE
STYFE VIUSER.TXT
Welcome to RT-11 Versionm IR .oeeee
N NTE)
Set the date with the monitor DATE command.

Type: DATE cded--mmm-wy (RET
Response:

v

Prepare to copy the distribution volume by initializing the backup
volume on Unit 1.

If you are copying onto a disk, you must initialize the directory and
scan the volume for bad blocks.

If your disk is an RK06, RKO7, or RL0Ol, you can select automatic
replacement for bad blocks.

Type: INITIALIZE/REFLACE a0l ¢ Crer

If your disk is not an RK06, RKO7, or RLOl, you must cover the bad
blocks.

Type: INITIALIZE/RADBLOCKS ol (ReT

where xx is the name of the distribution device.

If you are copying onto a DECtape, the bad block scan is unnecessary.
Type: INITIALIZE DT1¢

If you are copying onto a magtape, you must initialize the tape and
write the primary bootstrap.

Type: INITIALTIZEAFTLE SMROOT . ROT el Crer

where xx is MT or MM.

In all cases, the system responds with an "are you sure?" query
because initializing a volume destroys any previous information on
that volume.

Response: ::xli/Inmit are wou sure?

where xx is the name of the device you are initializing.

Type: Y ((ReT

There can be a significant delay as the output device is scanned for
bad blocks and the new directory is created.

Response:

Next, copy all the files from Unit 0 to Unit 1.
If you are copying onto a disk or DECtape,
Type: COPYASYSTEM stk ok sl 2ok

where xx is the device name.
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If you are copying onto a magtape, use the POSITION option to rewind
and then to avoid rewinding between each file as the tape is copied.
Type: COPYSSYETEM Qi ok APDEITTIONIO worl 3 R APOSITIONS -1 Crer
where xx is MT or MM.
In both cases, the system 1logs each of the files copied on the
terminal as they are transferred and prompts with a dot when the

operation is complete.

Response:

3 RN

v

v

Pemmmawseee Lo ol

If you are copying a disk or DECtape, complete the operation by
installing a bootstrap on the backup volume. In the case of magtape,
this step is not necessary because the bootstrap was installed with
the INIT command.

If you are copying onto a disk or DECtape,
Type: COPYABROOT sl DoatinB ) BYE sl 8 (rer
where xx is the device name.

Response: .

In all cases, you should now be able to bootstrap the backup copy of
the distribution volume.

If the copy is a disk,
Type: BOOT ol @ (rex

where xx is the device name. The system responds by printing the
identifier and the message for previous users. If it does, dismount
the copy from unit 1 and mount it on unit 0.

If the copy is a DECtape, change the unit number of the copy from Unit
1 to Unit 0. Using the hardware bootstrap, boot the copy from Unit 0;
the system should respond by printing the system identifier and the
message for previous users.

If the copy is a magtape, rewind the tape and mount it on Unit O.
Using the hardware bootstrap, boot the copy from Unit 0; the system
responds with the MSBOOT identifier as in Section 2.2.1.1.

In all cases, if the copy does not bootstrap properly, repeat this
section.

Store the distribution master in a safe place along with the other
distribution volumes.
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2.2.2 Summary
To boot a distribution magtape:
1. Boot the tape on Unit O.

2. Specify to MSBOOT the name of the MDUP file to be used.

3. Initialize the target system disk with MDUP using the /Z, /B
and /T:n options.

4, Create a minimal system on the target system disk by typing
xx0:A=Mx0: to  MDUP. The minimal system boots
automatically.

5. Copy the files MBOOT.BOT, FORMAT.SAV, STARTS.COM, and
V3USER.TXT to the minimal system.

To copy the distribution volume:

1. Boot the distribution disk or DECtape on Unit 0, WRITE
PROTECTED, or in the case of magtape, boot the minimal system
created above.

2. Mount a blank volume on Unit 1.
3. Enter the date.

4, 1Initialize the blank volume using /REPLACE on RK06, RKO07, or
RLOl1, /BADBLOCKS on all other disks, and /FILE:MBOOT.BOT on
magtape.

5. Copy all files using the /SYSTEM option for all media and the
/POSITION option on magtape to avoid rewinds.

6. If copying a disk or DECtape, install the bootstrap on the
backup volume with COPY/BOOT.

2.3 BUILDING A WORKING SYSTEM DISK

By now you have built a minimal system from the distribution magtape
(if the distribution medium was magtape) and, if your configuration
allows, you have copied the distribution medium. The remainder of
this section deals with building your working system by deleting
unnecessary components from the copy or creating a system on a device
other than the distribution device. Finally, it describes creating a
backup for the working system.

2.3.1 Preparing the Disk

If the system device is to be a disk other than the distribution
device, mount the copy of the distribution volume (or the original if
no copy is available) in unit 0, WRITE PROTECTED if possible.

If the system device is to be the same as the distribution device,
mount the copy of the distribution volume in unit 0, WRITE ENABLED.
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Bootstrap the copy of the distribution disk (or the original if vyou
have no copy) from unit 0, or in the case of magtape distribution,
bootstrap the minimal system from the system volume. The system
should respond by printing its identifying message and executing the
startup command file. When the message 1is completely printed, the
system prompts with the dot and waits.

Response: WT-11&. WO
SO EE=EGLE

e TYFE V3EUS
Welcome Lo

e TXT

=3l Versiorn 3B o6

S GE=0

If you have not already read it, see the NOTE in Section 2.2.1.3
concerning the startup command file.

Enter the date:

Type: SOATE ciod-mmm- e (RET

Response: B

The essential steps during this phase are:

1. 1Initialize the target system disk if it is not the
distribution medium.

2. Select the components to be included in the working system.

3. Transfer the desired components to the target system disk, or
delete undesired components from the existing system disk.

4. 1Install the bootstrap on the target system.

5. Optimize the target system and compress any free space.

6. Preserve the working system.
The first step is to initialize the target system volume and scan it
for bad blocks. If you are already running off the target system
volume, or if you are building a system from magtape, DO NOT perform
this step: proceed to Section 2.3.2. If you are about to build a
system on a volume other than the one from which you are running, you
must scan the disk for bad blocks.

If the disk is an RK06, RKO07, or RLOl, vyou can select automatic
replacement for bad blocks.

Type: INTTIALTZEAREPLACE soami (rer

where xxn is the device and unit number on which the system volume is
to be built.

If the disk is not an RKO0O6, RKO7, or RLOl, you must cover the bad
blocks.

Type: INTTIALTZEZBATRLOCKE oon s (RET

where xxn is the device and unit number on which the system volume is
to be built.

Response: :xnisInit are wou sure?®
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Type: v (Rer

There can be a significant delay as the output device is scanned for
bad blocks and the new directory is created.

Response: .

2.3.2 Determining Disk Capacity

Obtain a directory of the system volume to determine how much free
space is available for system files. If you are already running from
the target system volume, the directory tells you how many blocks are
occupied by the components currently residing on the disk and how much
free space is available for additional components. If the target
system volume 1is a disk other than the distribution volume, the
directory shows an empty volume and reflects the total capacity of the
target disk.

Type: DIRECTORY e (Rer

where xxn: 1is the device and unit number on which the system volume
is to be built.

Response:  cici—mmm=—
Filmametus n dd-mmm-ww (if any files are on volume)

k3

o Filesy o Blooks
PP Free blocks

+

The number of free blocks, fff, represents the total number of blocks
additional system components can occupy. If you wish to use part of
your system volume for data storage as well, you should subtract the
space desired for data storage to determine the number of blocks
available for system components.

The next step is to determine which system components are to be
included in the working system. If the distribution medium is RKO0S5,
RLO1, or RK06 disk, you can use the list of kit components in Table
2-1 to decide which files to include; if not, obtain directories of
the distribution volumes to determine which components are on which
volume and how much space they occupy. Mount each volume in the
distribution kit (on a drive other than that being used for the system
volume) and use the DIRECTORY command to list the directory for each
volume before proceeding.

2.3.3 Choosing System Components

In general, you need only one monitor on a particular working system.
If you desire to use more than one monitor in a particular
application, all the monitors can be present on the same volume, but
this practice consumes disk space that may be more useful for data
storage. You only need one copy of SWAP.SYS on a system volume
regardless of how many monitor files you store on the volume.

You do not need any system programs you do not intend to use; but
remember that you do need some system programs to use the keyboard
monitor commands. Appendix B of the RT-11 System User's Guide
summarizes the keyboard monitor commands and lists the system utility
program that each command requires.
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You do not need any source files (except the demonstration sources)
until vyou do a SYSGEN. You need the demonstration sources to perform
the exercises in Section 2.5 of this manual or in the Introduction to
RT-11. Once you perform these exercises, the demonstration source
files are no longer useful.

You do not need VTMAC.MAC and VTHDLR.OBJ unless you have a VT11/VS60.
You do not need a startup command file unless you want one.

You do not need the MDUP and .BOT files unless you have magtape.

You do not need the handler files for any devices you do not have.

You must have TT.SYS on your system volume if you plan to use the BL
or SJ monitor.

You do not need TECO.SAV or the .TEC files unless you plan to use the
TECO text editor.

2.3.4 Creating the Working Disk

Having chosen the system components, you can create the working disk
in one of two ways:

1. You can delete files from a copy of the distribution disk,
resulting in a smaller working system.

2, You can copy the desired system components from the
distribution volumes to another legal system device, creating
a working system for the new device.

If the working disk is to consist of all the files on the distribution
volume and you are already running from the distribution copy, you
have your working disk. Proceed to Section 2.3.5.

If the working disk 1is being built on a disk other than the
distribution volume, proceed to Section 2.3.4.2.

2.3.4.1 Creating a System on the Distribution Device - If the working
disk is to consist of a subset of the files on the current system disk
(that is, you are running off the copy of the distribution disk and
you will be deleting unwanted components):

Type: NELETE/SYSTEM %, %

The system responds by listing each file name on the distribution
volume followed by a question mark. If you want the listed file
included in the working system type or N to prevent file
deletion. If you do not want the listed file to be included in the
working system, type Y to delete the file.

Response: Files deleted?

Type: Y (RET to exclude file from or
N to include file in working system
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Continue until all the files on the disk have been listed. When all
files are listed:

Response: 7?PIF-W-Rebhootl

v

At this point, the working disk contains the files selected for the
working system. Proceed to Section 2.3.4.3.

2.3.4.2 Creating a System on Another Device - If the working disk is
being built on a disk other than the distribution volume, or if it is
to include files from other distribution volumes, successively mount
each volume in the distribution kit.

If the distribution medium is magtape, use the POSITION option to
first rewind, then to avoid rewinding between each file.

Type: COPY/BYSTEM/QUERY 0¥ KA P08TTTONIO wurm k. X

where xx is MT or MM and yyn: 1is the target working system device.
Otherwise,

Type: COFY/ZSYSTEMAQUERY samiXed wunik. ko

where xxn: is the distribution volume and yyn: 1is the target working
system device.

The system responds by listing each file name on the distribution
volume followed by a question mark. If you want the listed file
included in the working system, type Y to include the file. If
you do not want the file included, type N to prevent the file
from being copied.

Response: Files ocosied?

obo o wwmisasaas. LLLT

to include file or
to exclude file from working system

Type:

Continue until all the files on the distribution volume have been
listed. When all the files are listed, the system prompts with a dot.

Repeat this step for each volume in the distribution kit (if there is
more than one), until all the files desired in the working system have
been copied.

At this point, the working disk contains all the files needed for the
working system. Proceed to the next section.

2.3.4.3 Booting the Working Disk - If you wish to use the base-line
monitor instead of the standard SJ monitor, rename the standard SJ
monitor (if you want to save it), then rename the base-line monitor on
the working disk to xxMNSJ.SYS.

Type: EENAME /SYSTEM o oMNE.L L BL s foMNE S 8YS

where xx is the system device and n is the unit number for the working
system.
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Response: PFIF-W-Renoot (If the working system is the current
running system.)

Install the bootstrap in the working system.
Type: COPY/ROOT soamizoiNes . 8§78 oand (Rer
where xxn: is the working system device and unit number and xxMNyy is

the file name of the monitor to be started each time the working
system is bootstrapped.

Finally, bootstrap the working system:

Type: BOOT ot (Rer

where xxn: 1is the working system device and unit number.

The system responds with its identifying message and executes any
startup command file present. If a startup file is not present, KMON

prints an error message. To avoid printing the error message each
time you bootstrap the system, simply create a null startup file.

2.3.5 Compressing the System Disk

Once you have created the system disk, you should compress it to
consolidate all the free space and minimize fragmentation caused
during the creation process. If you are running from an RJS04 disk or
multiple platter RF1l1l disk, make the disk size customizations
described in Sections 2.4.3 and 2.4.4 before proceeding.

Type: SQUEEZE oy (Rex

where xxn: is the working system device.
Response: mxni/Saueers are wou sure’?
Type: Y (rex

The system automatically reboots after the compression of the system
disk is complete.

Response: RT-118. VO3B~

v

The system is now ready for customization and preservation.

2.3.6 Building SYSLIB

The RT-11 1linker always searches the default system library
(SYSLIB.OBJ) to resolve any undefined globals at the end of a link
operation. For most installations, SYSLIB contains the system
subroutines found 1in SYSF4.0BJ, the FORTRAN OTS routines, and
installation specific libraries of application subroutines.

To add subroutines to SYSLIB, you simply append them to the current

system library by wusing the 1librarian. This example creates the
initial SYSLIB from the system subroutines in SYSF4.0BJ.
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To create the original SYSLIB,

Type: LIBRARY/ZCREATE SYSLIB.ORI SYSF4.0R
Response: .

To add new modules to SYSLIB from the file xxxxxx.0BJd,
Type: LIBRAORYZTNSERT SYSLIER.ORL soooons 0K (e

where xxxxxx is the name of the file containing the object modules
that you are inserting into the library.

2.3.7 Adding FORTRAN Subroutines to SYSLIB

The GETSTR and PUTSTR routines in SYSF4 are compiled as threaded code.
If you generate your FORTRAN system for in-line code only, you must
use in-line library subroutines as well. If you attempt to 1link
FORTRAN in-line code object modules with the threaded code subroutines
GETSTR and PUTSTR contained in SYSF4, undefined globals result. To
create in-line code versions of GETSTR and PUTSTR, follow the
following procedure.

First, compile the files GETSTR.FOR and PUTSTR.FOR that are on the
distribution kit:

SFORTRANACODE oo GETSTRy PUTSTR GeD)

where xxx represents the type of object code to be generated. The
default is selected at FORTRAN installation time. The valid values are:

EAE (Selects EAE hardware)
EIS (Selects EIS hardware)
FIS (Selects EIS and FIS hardware)

Replace the threaded code modules in the library with the in-line code
modules you created above:

GETETRAREFLSCE » FUTSTR

AT BERARY

2.3.8 Building Working Systems For Small System Devices

For most RT-11 systems with larger mass storage devices (RK05, RLO1,
RK06,/07, RP1l1l, RJS04), the system volume is large enough to store all
the system components and still have sufficient space for data
storage.

Systems with smaller system devices, however (RX01l, RX02, DECtape,
RF11, RJS03) are more constrained. The following are several
techniques for effectively using the system when system volume
capacity is limited.

1. Limit the system volume to only those necessary, frequently
used system components. Place only one monitor file on the
system volume, and limit the handler files to those that are
actually available on the configuration. For example, a
typical RX01l dual diskette system need have only:

SWAP.SYS

DXMNSJ.SYS

TT.SYS

LP.SYS - only if the system includes a line printer
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as the system files. Note that the RX01 diskette handler
(DX.SYS) is not necessary because it is already resident as
part of DXMNSJ.SYS. If you use the FB monitor, TT.SYS is not
necessary because it is resident in the monitor.

Limit the system programs to those that you use frequently.
PIP, DUP and DIR are necessary for most of the keyboard
commands to function. EDIT, LINK, and perhaps HELP are also
programs you use frequently. The other utilities (BATCH,
FILEX, PATCH, LIBR, PAT, ODT, FORMAT, SRCCOM, DUMP, and
RESORC) vyou use less frequently and you can run them off a
second utilities disk mounted in unit 1 when you need thenm.
Thus, a typical diskette system might have:

System Disk SWAP.SYS
DXMNSJ.SYS
TT.SYS
LP.SYS
BA.SYS
PIP.SAV
DUP.SAV
DIR.SAV
EDIT.SAV
LINK.SAV
HELP.SAV - required for the HELP command
HELP.TEC - required for the HELP command
HELP.TXT - required for the HELP command

Utilities Disk BATCH.SAV
LIBR.SAV
FILEX.SAV
PATCH.SAV
SRCCOM.SAV
DUMP.SAV
RESORC.SAV
PAT.SAV
ODT.OBJ
FORMAT .SAV

The system disk contains all the components necessary to
execute the majority of keyboard commands and perform common
program preparation functions. Mount the utilities disk in
unit 1 instead of the data disk when you need one of the
utilities; then either temporarily copy the utility off the
utilities disk to the system disk, or run it directly from
the utilities disk.

When running from a small system disk, assign the default
device DK: to the data device (unit 1 or another
peripheral). This causes most temporary files, data files,
etc., to default to the second unit, and minimizes demand for
system device capacity.

Create several system disks, each devoted to a particular
function, and change the system disk as normal job flow
changes the functions you need. Wait for a logical stopping
point in the job flow to change disks; do not arbitrarily
remove the system disk in the middle of an operation. For
example, in addition to the system and utilities disks
mentioned above, you can create a MACRO disk for wuse when
doing assemblies and a FORTRAN disk for use when using
FORTRAN. Note that SYSMAC.SML 1is frequently required for
assembling, and SYSLIB.OBJ is frequently required for
linking.
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A typical MACRO disk has:

SWAP.SYS
DXMNSJ.SYS
TT.SYS
LP.SYS
PIP.SAV
DUP.SAV
DIR.SAV
EDIT.SAV or TECO.SAV
LINK.SAV
MACRO.SAV
CREF.SAV
SYSMAC.SML
ODT.OBJ

A typical FORTRAN disk has:

SWAP.SYS

DXMNSJ.SYS

TT.SYS

LP.SYS

PIP.SAV

DUP.SAV

DIR.SAV

EDIT.SAV or TECO.SAV

FORTRA.SAV

FORTRA.HLP - useful for the novice user

A typical LINK disk for use when 1linking FORTRAN programs
has:

SWAP.SYS

DXMNSJ.SYS

TT.SYS

LP.SYS

PIP.SAV

DUP.SAV

DIR.SAV

LINK.SAV

SYSLIB.OBJ - includes FORTRAN library
functions

The typical job flow for use of such multiple disks is as
follows:

a. With the system disk in unit 0 and a data disk in unit 1,
set the default device DK: to unit 1 and edit the source
program onto DK:.

b. Change the system disk to the MACRO disk, reboot, and
assemble and 1link the program using DK for the .OBJ and
.SAV files.

c. Change unit 0 back to the system disk, reboot, and debug
the program.

2.3.9 Positioning the System Files for Optimal Performance

RT-11 operates correctly regardless of the position of the system
components on the system device. The system accesses certain
components more frequently than others. By positioning the files so
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that the most frequently accessed files are on the lowest disk tracks,
you can minimize head motion and seek times and thus improve system
performance. The effect of positioning the files is significant on
DECtape and noticeable on diskette.

If you desire minimal system response times to keyboard commands, copy
the system components onto the working system in the following order:

SWAP.SYS

Monitor files

Handler files

Commonly used utilities (PIP, DUP, DIR, EDIT, LINK)
Commonly used libraries (SYSMAC.SML, SYSLIB.OBJ)

Commonly used language processors (MACRO, FORTRAN, BASIC)
Less frequently used utilities

Within each category, order the files from most frequently used to
least frequently used. Thus, you should make the most frequently used
handler the first file in the handler section.

Once you establish the proper file order, you should use the keyboard
monitor SQUEEZE command on the system disk to force all the system
components toward the front of the disk. This serves to minimize the
seek time, minimize the fragmentation, and avoid further motion of
system files during future SQUEEZE operations, eliminating the need to
reboot.

2.3.10 Preserving the Working System

Once you have factored in all the above considerations and built a
satisfactory working system, you must preserve the working system on a
backup medium. This backup protects you from having to rebuild the
working system should machine failure or human error destroy the copy
of the system in use.

If your system requires minor customization (50HZ clock, hardware
magtape support, etc.), perform the customizations described in
Section 2.4 and return to this section to preserve your customized
system. If the system has minimal memory available, and you desire to
use the smaller, slower MAC8K instead of MACRO, you should rename
MACRO.SAV to another name, then rename MAC8K.SAV to MACRO.SAV to
ensure proper operation of the MACRO command.

If patches are to be installed in the system, install them at this
point.

If the backup medium is disk and no further customizations are
necessary, you are ready to preserve the working system. Proceed to
Section 2.3.10.2.

2.3.10.1 Preserving the System on Magtape - If you are preserving the
system on magtape, the following files, if present at all, must be
copied to the magtape in the following order:

SWAP.SYS

monitor

TT.SYS

LP.SYS

MT.SYS or MM.SYS
PIP.SAV

DUP.SAV

DIR.SAV
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There can be additional files between them, but the above order is
important to proper operation of MDUP.
If no customizations are necessary, you are ready to preserve the
working system. Mount a blank magtape on the backup drive, WRITE
ENABLED.
Type: PRITESLTZEAFTLE SMBOOT L BDT i Crer
where xx is MT or MM and n is the unit number.
Response: ::umislrmit are wou sure?
Type: ¥ (LRET
Response: -

You must also copy the secondary boot and the MDUP program onto the
tape to allow you to rebuild the system from the backup tape.

Type: CORY MSROOT . RBOT o iMEROOT . ROT

where xx is MT or MM and n is the unit number.

Response: .

Type: COPY MU o oo EMOUR 3o Crer

where xx is MT or MM and n is the unit number.

Response: .

Copy all the remaining files to the magtape. Use a separate command
line for each file to be copied. 1Include the /POSITION:-1 option to
prevent the tape from rewinding after each file is copied. Be sure to
copy the files to the magtape in the order specified at the beginning
of this section. Use commands of the following form:

Type: SCOFYZSYETEM Filmam. bus 2om iRk POSTTIONS -1 Crer

where filnam.typ represents the file name and file type of the file to
be copied; xx is MM or MT, and n is the unit number.

The files transferred are logged on the terminal as they are copied,
and the system prompts with a dot when done.

Response: File comied:
IKtaaezas. Lttt Lo uniaaaaza.ttt

+

If the working system needs restoration, you can bootstrap the backup
copy and wuse it to rebuild the working system using the procedures
previously described in this section.

2.3.10.2 Preserving the System on Disk - If the backup medium is
disk, mount a blank volume on the backup medium drive, WRITE ENABLED.

If the disk is an RK06, RKO7, or RL0l, you can specify automatic
replacement for bad blocks.
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Type: CINITYIALLZE AREFLACE o (ReET
where xxn is the device name and unit number.

If the disk is not an RK06, RKO7, or RL0Ol, vyou must cover the bad
blocks.

Type: THITIALTZESBADRLOCKES soont (RET

where xxn is the device name and unit number.

Response: sxnmisimit are wou sure?

Type: A

Response: - (After delay for initialization)
Type: COFYSEYETEM $.8% soonidaok (Re

where xx is the device name and n is the unit.

The files transferred are logged on the terminal as they are copied,
and the system prompts with a dot when done.

Response:

If the backup is disk, you must install the bootstrap.

Type: COPYSBODT s EaaaMNu

where xxn is the backup device and unit number and xxMNyy.SYS is the
monitor file name.

If the working system needs restoration, you can bootstrap the backup
copy and use it to rebuild the working system using the procedures
previously described in this section.

2.3.10.3 Summary - To build a working system from the distribution
kits:

1. 1Initialize the target system volume, scanning for bad blocks.

2. Obtain a directory of the system volume to determine the
space available for system components.

3. Obtain directories of the distribution volumes to determine
which files are on which volumes and how much space each file
requires.

4. Choose which components must go into the working system.
5. If the working system is on the same medium as the copy of

the distribution kit, make the working system by deleting
unwanted components from the copy of the distribution volume.
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6. If the working system is on a medium other than the
distribution medium, make the working system by transferring
the desired components to the working system volume.

7. If the base-line SJ monitor is to be used instead of the

standard SJ monitor, rename the standard SJ monitor and then
rename the base-line monitor to xxMNSJ.SYS.

8. 1Install the bootstrap on the working system volume.
9. Boot the working system volume.

10. Reorder the system files (if necessary or desired) for
optimal performance.

11. Build the system library SYSLIB.
12. SQUEEZE the working system volume to minimize fragmentation.

13. Perform any minor customizations or install any patches that
are necessary.

l4. Preserve the working system on a backup volume by:
a. INITIALIZing a bootable volume.
b. COPYing the working system.

c. INSTALLing the bootstrap (disk only)

2.3.11 Switching Monitors

The COPY/BOOT command installs the bootstrap for the specified monitor
file as the permanent bootstrap for the particular volume. Every time
you bootstrap the device, the permanent monitor is loaded.

You can alter the bootstrap to permanently boot another monitor file
with the COPY/BOOT command. Each time you use this command, it
permanently installs the named monitor file as the monitor to be
booted from this volume.

If you have more than one monitor on a given volume (for example, SJ
and FB) and you need to temporarily switch from one to another, use
the monitor BOOT command. When you specify a file name rather than a
device name to the BOOT command, the specified file is booted. The
monitor bootstrapped in this fashion remains active until you issue
another BOOT command or you physically reboot the volume.

If you have an FB monitor on your working disk and you need to switch
from the running monitor to the FB monitor,

Type: BOOT soMMFR. 8Y5 (rer
where xx is the working system device name.
Response: RT-11FEk WO ER s

(followed by any commands executed from
the startup command file)

v
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Return to the single-job monitor by rebooting the device.
Type: ROOT s (Rer

where xxn: 1is the working system device.

RT-118. VOB R
(followed by any commands executed
from the startup command file)

£3

Response:

2.3.12 1Installing The Bootstrap

Whenever you create a new system device, you must not only copy the
system files to the new volume, but you must also install the
bootstrap so that the new volume can be booted.

You install the bootstrap on block-replaceable devices (disk or

DECtape) via the COPY/BOOT command. You install the bootstrap on
magtape by using the /FILE:MBOOT.BOT option to the INITIALIZE command.

To create a bootable disk,
1. Copy the monitor file to the new disk.

2. 1Install the bootstrap from the new monitor with the COPY/BOOT
command.

For example:

LCORYZBYSTEM RKMNSJ.8YS RKLIRKMNS. . 678 Gar
LCOFYAROOT RIS IREMNSS L E8YS RKL Ok K

To create a bootable magtape:

1. 1Initialize the magtape, specifying the primary bootstrap file
(MBOOT.BOT) as an argument to the INITIALIZE command.

2. Write the secondary bootstrap program (MSBOOT.BOT) as the
first file on the tape.

For example:

ESMBOOT. BOT MT1L3 (RET
TLROT MTLIMSBROOT .. BOT

CINTTES
LCORY ME]

2.4 CUSTOMIZING THE SYSTEM WITHOUT DOING A SYSGEN

The RT1l system components are suitable for most applications and
configurations as distributed. In addition, the most common
alterations can be made by patching the distributed monitors,
eliminating the need for most installations to do a SYSGEN. Only if
your installation requires customization not described in this section
(such as extended memory or multi-terminal support) should you
undertake a SYSGEN.

Many of the patches given below are made to symbolic locations rather
than absolute addresses. For the actual values to be used when making
the patches, see Table 4-2 of the RT-11 System Release Notes. When
making a patch that contains a symbolic value, simply look up the
symbol in the table and substitute the absolute value for the symbolic

name in the patch.
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2.4.1 Establishing Fill Characters

The serial LA30 (LA30S) DECwriter requires that filler characters
follow each carriage return; the 600, 1200, and 2400 baud VTO05
terminals 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, LA30, LA36, VT50, VT52, VT55, and VT6l).

Depending on the terminal, modify the locations as follows:

Terminal Loc 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

You can change the proper octal word permanently in the monitor by
using PATCH to modify locations 56 and 57 in the monitor file. For
example, the following patch causes a fill of four nulls after each
carriage return.

REOFATOH

Once you make this change, recopy the bootstrap with the COPY/BOOT
command and reboot the monitor with the BOOT command, all programs
that use the monitor for console I/O will operate correctly.

2.4.2 1Installing Other Devices

RT-11 is distributed with hardware TM1l1l handler, hardware TJUL6
handler, high-speed paper tape reader/punch handler, cassette handler,
card reader handler and null handler support all available but not
installed in the running monitors. Installation of support for these
devices involves use of the monitor SET, SHOW, INSTALL, and REMOVE
commands, the startup command file capability, and an occasional
patch.

The distributed monitors (with the exception of the base-line SJ°
monitor) are distributed with RKO05, RLO1l, RJS03, RKO06/07, RP11l, RXO01,
RX02, DECtape, RF1l1l, TMll file-structured magtape, line printer, and
TJule file-structured magtape support all preinstalled. The
configuration that requires support for all the aforementioned,
preinstalled devices is extremely rare. The procedure for installing
one of the noninstalled handlers or a user-written handler is:

1. Use the monitor SHOW command to determine which devices are
active in the current monitor.
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2. Add commands to the startup command file that REMOVE an
unwanted device and INSTALL the desired device. If more than
one version of the monitor is on the system device (SJ and
FB, for example), add the same commands to all startup files.

In the rare case where there are not sufficient device slots to
support all the devices in the configuration, you can SYSGEN a monitor
to include extra device slots. If use of the startup command file is

an unacceptable method for installing the handler, you can permanently
install the handlers at SYSGEN time.

For example, to remove the RK06/07 handler (DM.SYS) and install the
null handler (NL.SYS), edit the startup command file as follows:

Type: EOTT START@. COM
where x is S, F or X

Response: ¥

Type: R G (O
Response: ¥

Type: TREMOVE 1M

INSTALL NI
X

Response: .

Whenever you reboot the monitor, the system automatically removes the
undesired RK06/07 handler and installs the null handler.

2.4.2.1 1Installing Card Reader Support - Make certain CR.SYS is
present on the system device, then use the SHOW command to determine
if a free slot is available. If not, add a REMOVE command to the
startup command file that removes an unwanted device, then add an
INSTALL command to add CR. For example, to add the necessary commands
to an already existing startup file:

Type: EXOLT START  COM
where x is S, F or X.
Response: %

Type: Fes L )
Response: %

RET

Type: TREMOVE o:
TNaTALL cr G

Ex GO

where xx is an unwanted device name.

Response: .

Whenever you reboot the monitor, the system will automatically install
the CR handler.
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2.4.2.2 1Installing High-Speed Paper Tape Support - If the
configuration includes a high-speed reader/punch, the desired handler
is PC.SYS. 1If it includes only a high-speed reader, you also use
PC.SYS.

Make certain the paper tape handler is present on the system device,
then use the SHOW command to determine if a free slot is available.
If not, add a REMOVE command to the startup command file to remove an
unnecessary device, then add an INSTALL command to install the paper
tape support. For example, to add the necessary commands to an
already existing startup file:

Type: EOTT STaRT 0. i (rer
where x is S, F or X
Response: ¥

Type: sl

Response: ¥

Type:

where xx 1is an unnecessary device
Response:

Each time you reboot the monitor with the new startup command file,
the system will automatically install paper tape support.

2.4.2.3 1Installing Hardware Magtape Support - The system is
distributed with file-structured TM1l and TJUl6 support enabled as the
magtape support. If you desire hardware support, you can switch from
file-structured to hardware handler. Rename the file-structured
handler if you wish to save it, then rename the hardware handler to
MT.SYS or MM.SYS and reboot the system. If the file-structured
handler was already installed, no re-installation 1is necessary; if
not, you must also install the device.

To install TM1l hardware support in place of TM1l file-structured
support, make certain that MTHD.SYS is present on the system volume.

Type: RENAOME/SYSETEM MTHDSYS MT.68Y8

Response: 7PRIF-W-Rahaot

v

Reboot the system.

Because the TM1ll file-structured handler and hardware handler are for
the same device and MT support is already installed, you can switch
between the two by simply renaming the handler and rebooting the
system. INSTALL and REMOVE are not necessary but can be used to
switch between hardware and file-structured handlers if you need to
switch without rebooting the system.
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To install TJUl6 hardware support in place of TJUl6 file-structured
support, make certain that MMHD.SYS is present on the system volume.

Type: RENAME/SYSTEM MMHI.SYS MM.SYS

Response: 7FIF-W-Reboot

*

Reboot the system or make the handler active with INSTALL and REMOVE,
as with TM1l hardware support.

2.4.2.4 Setting Magtape Parity and Density - RT-11 includes magtape
support for both 7- and 9-track drives at 800 BPI and odd parity. 1If
you need to operate at different parity or density settings, you can
use the monitor SET command as described in Section 4.4 of the RT-11
System User's Guide.

2.4.3 Specifying the Number of RF1ll Platters

RT-11 is distributed with RF1l1l fixed-head disk support initialized for
one platter. To allow RT-11 to make use of more than one platter, you
must modify the device size table in the various monitor files and the
device size entry in the RF handler as follows:

Number of Platters New Value of Table
1 2000
2 4000
3 6000
4 10000

Use the following patch to modify an RF monitor for multiple RF/RS11
platters.

R OFATCH

FTLE NAME--

KRFMN:G L 8YS /A (where xx is SJ, FB or XM)
XSYIVSZ/ 2000 i (RET (where yyyy is value from table
above)

KE
NOTE

See the RT-11 System Release Notes,
Table 4-2, for the address of SYDVSZ 1in
each of the RF monitors.

Use the following patch to modify the RF handler for multiple RF/RS11
platters.

JROFATCH

FTLE NAME--

¥RFLEYE (Rer
X54/2000 wwuy (where yyyy is value from above table)
XE
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Once you modify the monitor and install the handler, you can use the
INITIALIZE command to automatically initialize the RF1l1l directory to
proper capacity, or you can use the SQUEEZE command on an RF1ll disk
already in use to update the directory to the proper capacity.

2.4.4 Changing RJS03 Support to RJS04 Support

RT-11 is distributed with RJS03/4 disk support initialized for RJS03.
To allow complete use of all the space available on an RJS04 disk,
modify the device size table in the various monitor files and the
device size entry in the DS handler as follows:

Location RJS03 Value RJS04 Value

SYDVSZ in monitors; 2000 4000
54 in DS.SYS

Use the following patch to modify a DS monitor for RJS04 disk:
ROFATOH

FTLE NAME--
KIS MN 370 (CRET (where xx is SJ, FB or XM)
KEY VS 0 4000

KE

NOTE

See the RT-11 System Release Notes,
Table 4-2, for the address of SYDVSZ in
each of the DS monitors.

Use the folloWing patch to modify the DS handler to support RJS04
disks.

JROFATOH

FILE NAME--
x5, 65 G

X54/2000 4000
XE

Once you modify the monitor and handler, you can use the INITIALIZE
command to automatically initialize the RJS04 directory to proper
capacity or the SQUEEZE command to update ' the capacity of a disk
already in use.

2.4.5 Changing RP02 Support to RP03 Support

The RP11l support provided in the distribution kit is initialized for
RP02 only. The RT-11 file structure can accommodate a maximum of
65536 (10) blocks. The 40000(10) block RP02 cartridge, therefore, can
be accommodated as a single logical unit, while an RP03 cannot.

You can alter the RT-11 RP02 support to accommodate RP03 as follows:

1. Consider each RP03 drive as two logical units of 40000 blocks
each; in essence, a single RP03 drive looks like two RP02
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drives to the system. Access the cartridge on physical unit
n as logical DPn and DPn+4; thus, you reference drive 0 as
DPO: and DP4:, drive 1 is DPl: and DP5:, etc. Note that
although an RP03 is physically one device, it is two separate
devices t¢ the system. Each logical wunit has 1its own
complete directory and data space.

2. Patch the DP monitors and the DP handlers as described below.
Use the following patch to modify a DP monitor for RP03 drives:

JROFATCH

ETLE NAME

KOFMNs, 8YS/78 (D) (where xx is SJ or FB)
KRFD23Z/404 1404

*E

NOTE

See RT-11 System Release Notes, Table
4-2, for the actual location of RP23 in
each monitor and in the handlers.

Use the following patch to modify the DP handler for RP03 drives.

JRORATOH

FTLE NAMEF -

*0 Y& (Rer (or DPX.SYS for extended memory handler)
KRFE23/404 1404

Note that the system can support a maximum of four RP03s. You can mix
RP02s and RP03s as long as the total number of units (physical drives)
on the system does not exceed four. If the system contains only
RP02s, you must not make the above changes and the system can support
as many as eight units.

Once you make these patches, you can access the second half of the
RP03 disks as units DPn+4.

2.4.6 Specifying a 50-Cycle Clock Rate

In the distributed version of RT-11, the keyboard TIME command
calculations are based on a 60-cycle clock rate. To cause the TIME
command to base calculations on a 50-cycle clock rate, modify the
monitor so that bit 5 is set in the monitor configuration word.

Use the following patch to modify the monitor for a 50-cycle clock
rate:

JROFATCH

ETLE NAME--—

FooMNuw . 57870 (D) (where xx is system device name
and yy is SJ or FB)

KCONF TG/ rt4Q (RED) (The value of CONFIG varies
from configuration to

*E configuration; add 40(8) to it

and type new value.)

2-33
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NOTE

See the RT-11 System Release Notes,
Table 4-2, for the exact address of
CONFIG in each monitor.

2.4.7 Changing the Location of VT11l/VS60 Floating Vectors

The floating vector region on the PDP-11 is situated in locations 300
to 476; VT11/VS60 display processor vectors are normally located at
320 to 332. However, the VT11/VS60 display vectors can be forced to
float by the addition of other devices. For example, VT11/VS60 device
vectors may be changed if a DL11l device (a communications device) is
added.

The RLOl disk has its vector at 330. If the VT11/VS60 is left at its
normal location, 320, it uses 330 as its shift-out vector. If your
system has both an RLO1l disk and a VT1ll or VS60 display processor, you
must move the VT11/VS60 vector.

The following patch modifies the monitor for a different VT11/VS60
vector address.

JRFATEM

A

G760 (where xx is the system device

Forott e 5
and yy is SJ or FB).
OETUECT /320 st (CRET (where yyy is the new vector
address)
XE
NOTE

See the RT-11 System Release Notes,
Table 4-2, for the exact address of
GTVECT in each monitor.

This patch enables the text scroller (GT ON), the display file
handler, EDIT, BASIC graphic extensions, and FORTRAN graphic
extensions to function properly on the system without further
patching.

2.4.8 Customizing the Editor

2.4.8.1 Reducing the Size of the Text Window - The editor is
constructed in such a way that if a VT11/VS60 is in use, the window
into the buffer and the scrolled command lines are separate
"pictures." On rare occasions, if the text window around the cursor
contains long lines and several line feeds (or form feed characters),
the window can overflow onto the scrolled editing commands, making
that portion of the screen difficult to read.
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In most applications, this problem does not occur; when it does, you
can see the obscure 1lines by advancing the cursor several lines to
bring them into clear view.

If the problem is troublesome for your particular application, you can
remove it by reducing the size of the window displayed with the
following patch:

R OFPATCH

ETLE NAME--

KEQTT. 54V
KOSARG/ 12 r (RET
KE

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 the RT-11 System Release Notes,

Table 4-2, for the exact address of
DSARG.

2.4.8.2 Using EDIT on Terminals with Non-standard ESCAPE Code -
Certain older terminals generate 175 (octal) or 176 (octal) when you
type the ESCAPE (or ALTMODE) key, rather than the standard 33 (octal).
Because codes 175 (octal) and 176 (octal) represent legitimate
characters on more modern terminals, EDIT does not recognize ESCAPE as
the command terminator in these older terminals.

You can patch the editor as follows to allow it to operate correctly
with a non-standard ESCAPE code.

ROFATCH

ETLE NAME--

XENIT . SAV

*AL TMIOEN 33 r Crex
K

In the patch shown above, n represents the octal code that is
generated when you type ESCAPE on your terminal.

NOTE

See the RT-11 System Release Notes,
Table 4-2, for the actual address of
ALTMDE.

Once you alter EDIT in the preceding manner, you can use ESCAPE as
documented in the EDIT chapter of the RT-11 System User's Guide.
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2.4.9 Setting an Upper Limit on File Size

RT-11 is distributed in such a way that the maximum size of a file
allocated in a general .ENTER request is half the largest space, or
the entire second largest space available, whichever is larger. This
is satisfactory for most applications and should be left unchanged.
It is possible that certain applications require that an wupper limit
be set on the size of a file; for these applications (and these
only), make the following patch.

JROPATEH

NAME -

sseMiNg e BYS /A (where xx is system device
name and yy is SJ, FB or XM)
¥MAXRLK/177777  rieeer (rer (where nnnn is the octal

number of blocks defining
the maximum file size for a
general .ENTER)

KE

NOTE
See the RT-11 System Release Notes,

Table 4-2, for the actual value of
MAXBLK for each monitor.

2.4.10 Running RT-11 in Less Memory Than Is Available

The SJ and FB monitors have bootstraps that allow the system to run in
less memory than is available on the system (for example, RT-11l 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 so that it automatically does so.

If (and only if) an application requires that RT-11 run in less memory
than 1is available and a hardware switch register is present, make the
following patch.

ROFATCH

FITLE NAME---

*roMNus SYS/A (where xx is the system device name
and yy is SJ or FB)

KRHALT/ 407 0 ()

XE

NOTE

Obtain the value of BHALT from Table 4-2
of the RT-11 System Release Notes.

Once you make the patch and write a new system bootstrap on the device
(with the COPY/BOOT command), a halt occurs whenever the system is
booted.

At this point, set the switch register to one of the values from Table
2-2 and press CONTINUE; the bootstrap operation completes for the
specified memory size.
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If your application requires that RT-11 run in less memory than is
available and a hardware switch register 1is not present, use the
following patch.

ROFATCH

FTLE NAME -

¥ioeMNuw . 8YS/A (where xx is the system
device name and yy is SJ
or FB)

XEHALT/ 407

(where nnnnnn is a value

¥EHAL T34, S712 12702 from Table 2-2)
XBRHAL T4/ 7 71 rirrry CRer
Table 2-2
Values for Memory Sizes

Value Size in Words
40000 8K

44000 9K

50000 10K
54000 11K
60000 12K
64000 13K
70000 14K
74000 15K
100000 16K
104000 17K
110000 18K
114000 19K
120000 20K
124000 21K
130000 22K
134000 23K
140000 24K
144000 25K
150000 26K
154000 27K
160000 28K
>160000 Use all available memory.

2.4.11 Modifying the Listing Page Length 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. If you use paper of a
different size (for example, 8.5 inches long) or if you do not have a
line printer, patch MACRO and CREF as follows.

For MACRO:

ROFATCH

FTLE NAME--—

*MACRO . 5AV

XLINFFG/74 1 Crer (where n is the new line
count in octal)

¥
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For CREF:
JROFATCH
FILE NAME--—
XCREF . AV
XLINFFG/74 1 (ReT (where n is the new line
count in octal)
*E

NOTE

See the RT-11 System Release Notes,
Table 4-2, for the actual address of
LINPPG in MACRO and CREF.

2.4.12 Changing the Default Output Device from Line Printer to Terminal
Several monitor commands default the output device to LP (for example,
DUMP and PRINT). If your configuration does not have a printer, you
can cause these commands to default to the terminal by adding an

ASSIGN TT LP command to the startup command file. This causes all
system references to the device LP: to use the terminal.

For example, to default all output to the terminal, add the ASSIGN TT
LP command to an existing startup file as follows.

Type: EDIT START:.COM
where x is S, F or X.
Response: X

Type: R/
Response: %

Type: TASSIGN TT LF GeD
EX D)

Response: .

Each time you bootstrap the system, the reassignment of the default
device takes place.

2.4.13 Modifying LINK to Change the Default SYSLIB Device

The linker normally looks on the system device (SY:) when attempting
to locate the default system library (SYSLIB.OBJ).

To change the device on which SYSLIB.OBJ resides, make the following
PATCH to LINK.SAV.

JROFATCH

FILE NAME--

¥LINK . SAV/0

X1ISYSLIR/ 75250 F(dev) ()  (where dev is the name of
the desired SYSLIB device)

2-38
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NOTE

See the RT-11 System Release Notes,
Table 4-2, for the actual values of
SYSLIB in the released system.

2.4.14 Extending Directory Size

When you initialize a device, you can specify additional directory
segments by use of the INITIALIZE command /SEGMENTS option. Once you
have written files on the device, however, you cannot change the
directory size without wusing the INITIALIZE command again, thus
destroying existing directory information.

Although DIGITAL recommends that, whenever possible, you use the
INITIALIZE command to determine directory size, vyou can use the
following program to change the size of a directory on 1line without
reinitializing the disk. You should use the program only as a last
resort and only on a disk that has been thoroughly backed up. Enter
it as instructed in the comments. Instructions for its use are also
in the comments.
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J0OIREXT = PROUGRAM TO ADD SEGMENTS TO AN RT=11 DIRECTORY

’
370 uUsts
’

; THE FIRST ENTRY IN THE DIRECTURY MUST BE <UNUSED>, AND ITS LENGTH MUST
$BE TWICE AS MANY BLOCKS AS THE NUMBER OF SEGMENTS THAT ARE TO BE ADDED,

JTHE FIRST ENIRY MAY BE MADE <UNUSED> SIMPLY BY CALLING PIP TO MOVE THE FIRST
sFILE ON THE DEVICE, ONCE THE UNUSED AREA HAS BEEN CREATED, DIREXT IS

sRUN BY
!

TYPING:

’
3 THE RESPONSE:

«R DIREXT
*

H

$A COMMAND LINE Is ENTERED OF THE FORM “DEvVe/NiM® wHERE DEV Is [HE DEVICE
IWHOSE DIRECTORY IS TO Bg EXPANDED AND *M* IS THE NUMBER OF SEGMENTS

$ (NOT BLOCKS) TO ADD 10 THE DIRECTORY,

?
jFOR EXAMPLE:

VO We N O T T VG VO T W e TS W WS e Ve T W e

*RK3/Ng1d wILL ADD 12 (DECIMAL) SEGMENTS T0 THE
DIRECTORY ON RK2:, FOR WHICH THE FIRST
FILE MUST BE AN <UNUSED> AREA OF AT
LEAST 24 BLOCKS

THERE ARE TWO POSSIBLE ERROR MESSAGESS

?0IREXT=F=Hara 1/0 error wILL OCCur IF THE DIRECTORY FOR THE DEVICE

CANNOT BE REAU OR WRITTEN wITHOUT A
HARDWARE ERROR,

?DIREXT=F=]11egal command wILL OCCUR ON ANY OF THE FOLLOWING CONDITICONSS

1) INAPPROPRIATE COMMAND STRING

2) FIRST ENTRY IN DIRECTORY NOT <UNUSED>

3) REGUESTED NUMBER OF SEGMENTS wQULD CAUSE
THE TOTAL TO EXCEED THE ALLOWABLE 31(1¢)

4) SIZE OF <UNUSED> AREA TOO SMALL TO
ACCUMUDATE REQUESTED DIRECTORY INCREASE

$IF THE ?DIREXT=Fe=lllegal command MESSAGE OCCURSs THE DIRECTORY IS UN=
$MODIFIED AND THE PROGRAM IS RESTARTED,

}
JIF THE ?DIREXT=FeHard I/0 error MESSAGE OCCUKRS, THE DIRECTORY HAS PROBABLY

$JBEEN DESTROYED,

4
170 CREATE DIREXT, TYPE THIS TEXT INTO THE FILE °DIREXT.MAC® WITH THE EDITGR,

4
170 ASSEMBLE,

’
170 LINK,

ILLCMD:
START

JTITLE
JMCALL
JPRINT
+CSIGEN
DEC
BNE
CMP
BNE
Moy
MOV
MoV
JREADW
BCS
CMP
BNE
MOV
ADD
MOV
CMP
BH]

+MACRO DIREXT

o LINK DIREXT

DIREXT = pDIRECTORY EXTENDER
QCSIGEN' .READW,.*RIT“, .EXIT' .PRINT

#MSG1 s TYPE *2ILLEGAL COMMAND®
#DSPACE,#DEXT,#2 ;GET COMMAND STRING

(SP)+ sANY OPTIONS?

ILLCMD s NO=BAD COMMAND

(SP)+,%121516 ;3/NeM GIVEN ON FIRST INPUT FILE?
ILLCMD §NO=BAD COMMAND

(SP)+,R} g§NUMBER OF SEGMENTS TO ADD INTO Ry
#6)R2 sBLOCK FOR CURRENT SEGMENT IN R2
#DIRBUF,R3 tR3 POINTS INTO DIRECTORY BUFFER
HAREA,#3,R3,#256,/R2 sREAD FIRST DIRECTORY SEGMENT
HERR ;READ ERROUR

12(R3), %1000 sFIRST ENTRY <UNUSED>?

ILLCMO sNO=BAD CUMMAND

(R3),R4 s NUMBER OF SEGMENTS NOW IN DIR INTO Ry
Ri{,RY $TOTAL SEGMENTS FOR NEW DIR IN R4
R4,RS §REMEMBER NEW SEGMENT TOTAL

Ra,%31, 7IS NEW TOTAL TOO LARGE?

ILLCMD JYES=BAD COMMAND
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ASL Ry t+#% OF BLOCKS NEEDED FOR NEw SEGMENTS
CMP R1s22(R3) $ <SUNUSED> LARGE ENOQUGH TO TAKE NEw SEGMENTS?
BGT ILLcrMy sNO=B8AD COMMAND
ADD R1,108(R3) $UPDATE FILE START ADDKESS
sus R1,22(R3) 1REDUCE <UNUSED> SIZE
LOOP MOV R4y (R3) JUPDATE NUMBER OF SEGMENTS TG NEw TOTAL
WWRITW HAREA,83,R3,8256,,R2 sWRITE SEGMENT ®BACK OUT
BCS HERR $WRITE ERROR
DEC RS sALL SEGMENTS UPDATED?
BLE DONE JYES
1T (R2)+ ¢NO=ADD 2 TO BLOCK NUMBER
JREADW BAREA,#3,R3,8256,/K2 $READ NEXT SEGMENT
BCcC LOOP s AND UPDATE
HERR g JPRINI  #MSG2 $PRINT °7HARD I/0 ERROR’
DONE 3 JEXIT
JENABL LC

MSGis +ASCIlL *7?20IREXT=Fe]lllegal commang’

MSGe +ASCIL *?0IKEXT=FeHard 1/C error’
<EVEN

DEXT: +WORD V,0,8,2

AREA: oBLKwW S

DIRBUFS ,BLKW 256,

DSPACE:
« END START

2.4.15 Building a System for Use With Introduction to RT-11

The Introduction to RT-1l contains exercises that you execute on a
running RT-11 system. The following lists the minimum components that
the system volume must contain so that you can successfully execute
the exercises.

The files needed for the Introduction to RT-1l1 exercises are:

File Name Approximate Block Size
SWAP.SYS 24

xXMNSJ .SYS 62

XxXMNFB.SYS 74

TT.SYS 2

LP.SYS (if appropriate) 2

other handlers (if appropriate) 2 each
DIR.SAV 17

PIP.SAV 16

DUP.SAV 21

LINK.SAV 29

EDIT.SAV 19

SRCCOM.SAV 11

LIBR.SAV 10

MACRO,SAV 45

CREF.SAV 6

SYSMAC.SML 37

ODT.OBJ 9

DEMOED .TXT 1

DEMOX1.MAC 4

DEMOSP .MAC 10

Approximately 484 Subtotal for
MACRO only
exercises
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FORTRA.SAV 205
SYSLIB.OBJ 199
DEMOF1.FOR 2
Approximately 406 Additional if
FORTRAN exercises
BASIC.SAV Approximately 85 Additional if
BASIC exercises
Approximately 892 Total for all

exercises.

If your system volume is 1000 blocks or larger, it 1is to vyour
advantage to have all these files on the same system volume.

If, however, your system volume cannot accommodate all files at once,
you must build two or more disks for use with the Introduction to
RT-11.

If your system volume is an RX0l diskette, build the following four
disks.

The system volume: SWAP.SYS
DXMNSJ.SYS
DXMNFB.SYS
TT.SYS
LP.SYS (if appropriate)
PIP.SAV
DUP.SAV
DIR.SAV
LINK.SAV
EDIT.SAV
SRCCOM.SAV
LIBR.SAV
ODT.OBJ
MACRO.SAV
SYSMAC.SML
CREF.SAV
DEMOED .TXT
DEMOF1.FOR
DEMOX1.MAC
DEMOSP.MAC

The FORTRAN language volume: SWAP.SYS
DXMNSJ.SYS
TT.SYS
LP.SYS (if appropriate)
PIP.SAV
DUP.SAV
DIR.SAV
EDIT.SAV
FORTRA.SAV
DEMOF1.FOR

The LINK volume: SWAP.SYS
xxXMNSJ.SYS
LP.SYS (if appropriate)
TT.SYS
PIP.SAV
DUP.SAV
DIR.SAV
LINK.SAV
SYSLIB.OBJ
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The BASIC volume: SWAP.SYS
XXMNSJ.SYS
LP.SYS (if appropriate)
TT.SYS
PIP.SAV
DUP.SAV
DIR.SAV
LINK.SAV
EDIT.SAV
BASIC.SAV

If your system disk is an RX02 diskette, build the following two
disks.

The system volume: SWAP.SYS
DYMNSJ.SYS
DYMNFB.SYS
TT.SYS
LP.SYS (if appropriate)
PIP.SAV
DUP.SAV
DIR.SAV
LINK.SAV
EDIT.SAV
SRCCOM.SAV
LIBR.SAV
ODT.OBJ
MACRO.SAV
SYSMAC.SML
CREF.SAV
DEMOED.TXT
DEMOF1.FOR
DEMOX1.MAC
DEMOSP .MAC
SYSLIB.OBJ
BASIC.SAV

The FORTRAN language volume: SWAP.SYS
DYMNSJ.SYS
TT.SYS
LP.SYS (if appropriate)
PIP.SAV
DUP.SAV
DIR.SAV
SRCCOM.SAV
EDIT.SAV
FORTRAN.SAV
DEMOF1.FOR
SYSLIB.OBJ
LINK.SAV

2.4.16 Accessing Nonsystem Disks on Single Disk Systems

You can access source disks and other nonsystem disks on single disk
systems with more than 8K words of memory as follows:

1. Boot the system disk and enter the date. SET USR NOSWAP.

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.
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4. Mount the source disk, WRITE PROTECTED, in place of the
system disk.

5. Transfer the desired files to the backup device (such as
magtape or cassette) using CSI level commands.

6. Remount the system disk.

7. Type to return to the monitor.

With the USR resident and the handler loaded, you do not need the
system disk mounted if you do not reference any other devices and if

you do not use any monitor level commands.

For example, to transfer RT-1l1 sources from the source disk to magtape
on a single-disk system:

1. Boot system and enter the date.

2. Type: SET USR NOSWAF
Response: .
Type: LOATL MT
Response: .
Type: INITIALIZE MTO
Response: MTOL/Tmit are wouw sure?
Type: Y (rer
Response: .
Type: FeFTF
Response: *

3. Dismount system disk, mount source disk.
4. Type: MTO K K/ME Lk, K

5. When done, remount system disk and use to return to
the monitor.

2.4.17 Changing the CSR Addresses Used by the FORMAT Utility

The FORMAT utility program uses the standard CSR addresses to access
devices on the system. If any devices that FORMAT supports are
installed at non-standard addresses, you must patch the FORMAT utility
to change these addresses. Use the following patch:

JOFATCH

FTLE NAME--
FORMAT « GAV
KCERwdd/ soaoass nrmrrmr (CrRer

XE




GETTING STARTED WITH RT-11

where:
% must be 1 to indicate the first or only controller;
must be 2 to indicate the second controller.
dad is the two-letter device mnemonic.
nnnnnn is the correct CSR address for the controller and

device specified.

NOTE

See the RT-11 System Release Notes,
Table 4-2, for the exact locations to
patch.

2.4.18 Using CAPS-11 to Load Files

CAPS-11 cassette file headers differ from RT-11 cassette file headers.
When you are transferring files to cassette that are to be loaded
through the CAPS-11 CABLDR or through CTLOAD bootstrap, CABLDR and
CTLOAD interpret the 1level byte in the file header as a header
continuation byte. If the byte in the cassette header is non-zero,
CAPS-11 ignores at 1least the first data record of the file since it
assumes that the record is an auxiliary header record. Make the
following patch to cause all header records to contain a level byte of
0 when transferring from an RT-11 device to cassette.

1. Patch to CT.SYS:

ROFATCH

FITLE NAME--

XCT.8YS

X446 1 ¢ (rer
XE

2, If you intend to build your own system via SYSGEN, edit
CT.MAC as follows:

JEDIT CTJWMAC

xRk (8 FLEVEL
XG1 =00 (B0
XEX

Install the preceding patch only if you will use CAPS-11 to
load RT-11 files.
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2.4.19 BATCH Patches

If you do not have a large amount of disk space on your system device,
you will be interested in the following patches to BATCH. These
patches allow you to store certain system programs on DK: rather than

on SY: and to have BATCH access them there. These patches modify
BATCH so that it invokes the corresponding system programs with the
keyboard monitor RUN command (which assumes DK: as the default

device) rather than with the R command (which always uses SY:).

You can make any or all of the patches. To use these patches, simply
make the patches to BATCH for the system programs that you wish to
remove from your system device. Copy the programs for which vyou
installed patches to the device on which you want them to reside, then
delete them from your system device (SY:). Finally, use the ASSIGN
command to assign the logical name DK: to the device to which you
copied the system programs. You can then run BATCH as usual. The
.CTL file that BATCH generates will also reside on DK: and will
contain RU commands instead of R commands for the desired system
programs.

For example, to make FORTRA.SAV reside on DX1: in a dual diskette
system, use the following commands:

ROPFATCH G-
KRATCH . SAYV
X265545 1R

XLy lOb6N 40 128 (R
XE

LCOFY GYIFORTRA.SAY IX1L k. X
SUELETE SYIFORTRA . SAV

Files deleted:

Y SFORTRA . SAVTY

LASETEN DX D Crer

Keep in mind that, once you assign DK: to a device other than 8SY:,
the new device becomes the default input and output storage device for
most system programs. You may also have to modify your BATCH jobs to
explicitly reference certain files on SY: since that is no longer the
same device as DK:. You may choose to keep your .BAT and .CTL files
on SY: by invoking BATCH as follows:

JOBATCH
KEY IMYJOE=SY EMYJOR Crer

Make the following patches to BATCH to change the default storage
volume for system programs.

1. FORTRAN

ROPATOH (RET

¥EATCH . SaL Crer

*26554% LR Crer

¥1 el G&EN 40 1285 (Crer
K
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2. MACRO

JROFATCH
KEATCH. AV
K245545 1R

*1y 1055\ 40 125
X
3. BASIC

JROPATCH

KRATCH . SAY

K26554 5 1R

K1y 11375 40 125 Ger

‘4., Linker

JROFATCH

KHEATCH. SAY

K2E5545 1R

K1y 1105N 40 125 (R
XE

5. PIP
JROPATCH

¥RATCH . SAY
X245545 LR

KLy 1120N 40 125 (rer
KE
6. DIR

JROFATCH

¥RATCH . SAY

K2E5545 LR

X1 v 450N\ 40 12% Crer
X

2.5 SIMPLE DEMONSTRATION PACKAGE

Once you have built, customized, and preserved the working system as
described in the previous sections, you can execute the following
demonstration exercise. The demonstration exercise does not serve as
a comprehensive system exercise, but by utilizing several major system
components, it does serve as a minimal integrity check.

To execute this demonstration, the working system must include at
least the following components:

SWAP.SYS
monitor
TT.SYS
EDIT.SAV
MACRO.SAV
SYSMAC.SML
LINK.SAV
PIP.SAV
DUP.SAV
DIR.SAV
DEMOBG.MAC
DEMOFG.MAC
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2.5.1 Running the RT-11 Single-Job Monitor

For purposes of this demonstration, you edit, assemble, 1link, and
execute a small program (DEMOBG.MAC). When you execute it, DEMOBG
displays a message on the terminal.

1. If the system is not running, bootstrap the system. Ensure
that the system device is WRITE ENABLED.

Response: System identifier, followed by any startup
file commands.
Type: DATE died-mmm=

where dd-mmm-yy is the current date in the form 12-MAY-78.
Response: .

If the system configuration does not include a VT1ll or VS60
display processor and scope or does not have more than 8K
words of memory, go to Step 2. Otherwise, verify that the
scope 1is on by turning the BRIGHTNESS knob to an adequate
level.

Type: GT ON
The system output will shift to the display scope. You still

enter commands at the keyboard, but the echo is on the
screen.

Response: - (on screen)

2. If the system volume is diskette, go to Step 3. If the
system device is RF11l, RLOl, RK06/07, RK11l, RP02, or RJS03/4
disk, go to Step 4.

If the system volume is DECtape, mount a blank tape on Unit
1, WRITE ENABLED.

Type: T4 K G
Response: .

Type: INTTIALTIE DT
Response: Nrisslmit sre wou sure’?
Type: Y (Crer

Response: .

Go to Step 4.

3. If the system volume is RX0l or RX02 diskette, mount a blank
diskette on Unit 1, WRITE ENABLED. 1In the example below, xx
represents the physical device name: DX for RX01 diskettes,
DY for RXO02.

Type: ASSTIGN sodl DK Crer
Response: .
Type: INITIALIZE ol (rer
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Response: el I/7Init 2re wou sure?

Type: Y (Crer
Response: .

Display the directory of the system volume on the terminal.
Type: DIRECTORY /BRIEF-COLUMNS L 8Y &

Response: e mimme
nr

i B o
nlooks

NOTE

Depending on the medium from which you
build RT-11] and the individual system
configuration, the preceding directory
will wvary. As 1long as a directory is
printed, you need not worry about its
exact content.

Use the text editor to modify the demonstration program,
DEMOBG.MAC.

Type: ELET O SY L OEMORG . MAC
Response: *

Type: Fi (Gae) AsCTI
Response: X

Type: oan Ceso)

Response: X

Type: EX

Response: .

If a line printer is available, assure that it is on line and
ready.
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Type: AGSTEGN LF 18T §
Response: v ‘HV)
If a line printer is not available, type:
ALGTGN TT LET
Response:
Assemble DEMOBG.MAC and obtain a listing.
If running on a system with 12K or more words of memory
Type: MACROASLISTILETS  SYIDEMORG (rer
Proceed to step 7a for the response.

If running on an 8K system

Type: MACRO SY LOEMOREG (rer ‘EU)
Response: EREORS DETECTEDS 0O

If the response is a monitor error, the most common cause is
failure to rename MAC8K into MACRO.SAV when building the
working system.

Type: MACRO/LTST IDEMORG/NOORJECT SYIDEMORG

Response: ERRORS DETECTED: 0 ‘ '
Type: COFY DEMOBG.LST LET: RET

Response: (see following)



GETTING STARTED WITH RT-11

DEMORG MACRO Vo3,01 24-FEB=78 22132122 PAGE 1

200000
nemela
10 Anneae

OB NTAL AN -

14 00%Q44
1S femese
16 P32106

2m nentit1n

22 apay12
2% soniar
24 nee22S
2% noo237

27 npe0240
28 2002%4

+TITLE DEMOBG

+IDENT /VO3,01/
? DEMONSTRATION PROGRAM TO PRINT OEMONSTRATION MESSAGE, THEN
7 RING BELL IF FG JOB SENDS A MESSAGE,

+MCALL ,LRCVDC,,PRINT
STARTt: ,RCVDC @AREA,#BUFFER,#400,8MSGIN )POST REQUEST FOR MESSAGE

«PRINT #MSG JPRINT DEMONSTRATION MESSAGE
nearYY BR . 7AND LOOP
' COMPLETION ROUTINE ENTERED WHEN FG SENDS MESSAGE
MSGIN: L PRINT #BELL IRING BELL IN RESPONSE TO MESSAGE

JRCVDC #AREA,#BUFFER,#400,#MSGIN JPOST ANOTHER MESSAGE REQUEST

non2e? RETURN JAND RETURN FROM COMPLETION ROUTINE
' ASCIT MESSAGES
«NLIST BEX
en7 200 BELLT  ,BYTE 7,200 JMESSAGE THAT RINGS BELL
122 124 2S5 MSG: LASCII /RT=11 DEMONSTRATION PROGRAM/<15>¢12>
111 106 (11 ASCI1 /IF INCORRECTLY EDITED,THIS 1S THE LAST LINE,/<15>¢12>
127 18% 118 .ASCII /WELL DONE,/
200 LBYTE @
AREAT  BLKW 6 JEMT ARGUMENT AREA
BUFFER] JRCVOC MESSAGE AREA
[LLLTI Y LEND STARY

DEMOBG MACRO V03,01 24=FEB=78 00132122 PAGE it
SYMBOL TABLE

AREA nOA240R BUFFER 0QQQ2%4R MSGIN 000044R sesVl 8 200003 sesV2 ® B00Q27
BELL Q0a1taR MSG M00112R START Q0080B2RG
. ABS, 0QoQ@0P0 LI.1]

fon2s4 201

ERRORS DETECTED: o

VIRTUAL MEMQORY USEDS 1513 wORDS ( 6 PAGES)
OYNAMIC MEMORY AVAILABLE FOR 56 PAGES
NKIDEMOBG,LSTIDEMOBGEDK3DEMOBG

Link and execute the program DEMOBG.

Type: LINK DEMORG

Response: .

Type: RUN DEMOEG

Response: RT=11 DEMONSTRATION FROGRAM.
TF INCORRECTLY EUITEDy THIS IS THE LAST LINE,
WELL DONE.

Type:

Response: M
e

*

¢

If the system has a graphics display,

Type: GT OFF
Response: . (Output will resume on the terminal.)

If you incorrectly edited the file, you may repeat the procedure
although this is not necessary for successful continuation. If
repeating the editing procedure:
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Type: RENAME SYIDEMORG.BAK SY!DEMORG.MAC
Response: .
Then go to Step 5.

Otherwise, if the system will be running the foreground/background
monitor, proceed to Section 2.5.2.

2.5.2 Running the RT-11 Foreground/Background Monitor

For the purposes of this demonstration, you assemble a second program
(DEMOFG.MAC) , link it for the foreground, and execute it 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 2.5.1, DEMOBG recognizes
these messages and rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the backbround
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 monitor message queue. Once you restart
DEMOBG in the background, the system immediately dequeues all the
messages queued since the 1last forced exit, resulting in many
successive bell rings. When the queue 1is empty, the normal
send/receive cycle resumes and the bell rings every two seconds, as
each current message is sent and honored.

1. To the running RT-11 single-job monitor:
Type: ROOT o«MNFR.EYS
where xx is the system device name.
Response: RT-11FR VOIR .o

(followed by any commands executed from the startup command
file).

The FB monitor is now running.
If the system configuration does not include a VT1ll or VS60
display processor and scope, go to Step 2. Otherwise, verify

that the scope is on by turning the BRIGHTNESS knob to an
adequate level.

Type: GT ON
The system output will shift to the display scope. You still
enter commands at the keyboard, but the echo will be on the

screen.

Response: . (on screen)
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If the system volume is diskette, go to Step 3. If the
system volume is RK06/07, RF1l1l, RK1l1l, RLO1l, RJS03/4, or RPO2,
go to Step 4.

If the system volume is DECtape, mount a blank, formatted
DECtape on Unit 1, WRITE ENABLED.

Type: ASSIGN OT1 LK
Response: .

Type: INITIALIZE 071
Response: DTL:/Tmit a8re wou sure?
Type: Y (rer

Response: .

Go to Step 4.

If the system volume is RX01l or RX02 diskette, mount a blank
diskette on Unit 1, WRITE ENABLED. In the example below, xx
represents the physical device name: DX for RX0l diskette,
DY for RXO02.

Type: ASSTOGN ol DK (Rrer
Response: .

Type: INITIALTZE o<l d (rer
Response: ) b L/ Tmat @re wou sure’?
Type: v (REr

Response: B
Enter the time of day.
Type: TIME finvimm?ss (e

where hh:mm:ss is the current hour, minutes, and seconds 1in
the form 13:12:00 (1:12 p.m.).

Response: .

Assemble the foreground demonstration program, DEMOFG.MAC.

Type: MACRO SYSDEMOFG
Response: ERRORS DETECTED: 0

Link DEMOFG for the foreground.

Type: LINK/FOREGROUND DEMOFG (Rer
Response: .

Start DEMOFG as the foreground job.

Type: FRUN DNEMOFG

Response: Flx
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FOREGROUND DEMONSTRATION FROGRAMy SENDS A
MESSAGE TO THE RACKGROUND PFROGRAM “DEMORG®
EVERY 2 SECONDISs TELLING IT TO RING THE
RELL .

R

DEMOFG is now running and queueing the message for DEMOBG
every two seconds.

Execute DEMOBG in the background and receive the messages.

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

Response: RT-11 DEMONSTRATION FROGRAM
IF INCORRECTLY ERITEDY THIS I8 THE LAST LINE.
WELL TIONE.

Execute a DIRECTORY command in the background to obtain a
directory listing.

Type:
(The bell will stop.)

Response: ~C

~C
Type: DIRECTORY
Response: chef - mmme

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

03

Rerun DEMOBG to collect all the foreground messages queued
while the directory was printing.

Type: RUN DEMOEG
(The bell will ring several times in rapid

succession, then will begin ringing once
every two seconds.)

Response: RT-41 DEMONSTRATION FROGRAM
IF INCORRECTLY EDITEDy THIS I8 THE LAST LINFE.
WELL DONE .

Type:

Response: ~C
G

(The bell will stop ringing.)
Stop the foreground program and remove it from memory.

Type:

Response: Fl
Type:

2-54
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Response: ~C

~e

B
Type: UNLOAD FG
Response: .

If the <configuration includes a VT1l or VS60 graphics

display,
Type: GT OFF
Response: .

This concludes the demonstration exercise.







CHAPTER 3

SYSGEN

3.1 INTRODUCTION TO SYSGEN

Most RT-11 users can use the system components as distributed and do
not need to generate a unique monitor. For those of you with unique
requirements, however, RT-11 has a system generation facility that
allows you to set the parameters for the system to be generated, then
assemble and link a monitor and device drivers using those parameters.

RT-11 system generation requires significant mass storage and
execution time. If one of the distributed monitors meets your needs,
DIGITAL recommends that you do not undertake a SYSGEN. You should
weigh the economies of creating a new monitor wunique to the
installation against the costs of doing so.

If you are unfamiliar with RT-11 you should not undertake a system
generation. You must be comfortable with RT-11 commands and operating
characteristics to understand the system generation process and to
successfully deal with error conditions that can arise.

Although a knowledgeable user can accomplish a system generation with
a smaller configquration, supported use of SYSGEN requires at least 16K
words of memory and 2000 blocks of disk storage. The minimum
recommended configuration for SYSGEN is a machine with at least two
disk drives, 24K words of memory and an 11/34 or larger processor.

Appendix A describes a procedure for undertaking a SYSGEN on a smaller
system with two RX01l drives and no other disks.

3.2 CATEGORIES OF CHOICE

The RT-11 system generation procedure allows you to customize the
monitor and device handlers. Note that system generation does not
impact the wutility programs or any other non-executive system
components.

When selecting the options available in the generated system, you have
choices 1in two categories: (1) which services to include in the
monitor and (2) which peripherals to support in the resulting system.
The dialogue also allows you to specify peculiarities of the hardware
configuration on which the resulting system runs.
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Monitor Services

The following options concerning monitor services are available
through SYSGEN.

1.

2.

13.

Which monitors to generate

Which system device (all monitors)

Inclusion of timer support (SJ)

Inclusion of device time-out support

Error messages on system I/O errors (SJ)

Inclusion of the idle loop light pattern (FB and XM)
Inclusion of multiple terminal support (FB and XM)
50-cycle or 60-cycle clock rate (all monitors)
Inclusion of startup indirect file support (all monitors)
Error messages on power failure (all monitors)
Inclusion of BATCH support (all monitors)

Escape sequence processing in the terminal service (all
monitors)

Inclusion of error logging (all monitors)

3.2.2 Peripheral Support

The following options concerning peripheral support are available
through SYSGEN.

1.

Which devices are to be supported

For RF1ll disks, the number of disk platters

For diskettes, a second controller for units 2 and 3

For RX02 diskettes, double-density only support

For RLOl disks, the number of units

For magtape support, file-structured or hardware support
The number of empty device slots

For FB or XM multi-terminal support, the number of interfaces
of each type, and the number of local and remote lines

For FB. or XM multi-terminal support, the size of ring
buffers, inclusion of asynchronous terminal status and
multi-terminal time-out support
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3.2.3 Configuration Information

During SYSGEN, you also supply the following hardware configuration
information.

1. Which clock to use for the system clock

2. Nonstandard interrupt vector addresses for LP1l1l, VT11/VS60,
or second RX1l or RX21l1l support

3. For FB or XM multi-terminal support, the interrupt vector and
CSR (device Control/Status Register) addresses for each
interface

3.3 FLOW OF THE SYSGEN PROCESS

The system generation process consists of three basic steps: the
planning necessary to determine the desired configuration, execution
of the SYSGEN program to generate conditional and command files, and
actual assembling and linking of the system using the SYSGEN program
output.

3.3.1 Planning

You should not sit down at a system generation session without first
doing the planning and information gathering necessary to enable you
to intelligently respond to the SYSGEN dialogue.

The items of information you need about the target configuration
include:

° A list of the peripheral devices on the target machine

° The CSR and vector addresses for any nonstandard peripheral
interfaces, especially extra terminals and graphics devices

° A list of the monitor services required for the target
application

You should also have read and understood the entire SYSGEN dialogue
described in Section 3.4. Understanding this dialogue and the
implications of the various responses 1is important to mak ing
intelligent choices.

3.3.2 Execution of the SYSGEN Program

Once you complete the planning, you then execute the system generation
dialogue provided through the SYSGEN program. SYSGEN asks you a
series of questions and uses your responses to direct further
guestions and eventually to construct five output files.

The first two of these output files are SYCND.MAC and SYSTBL.MAC.
These files are the conditional files that are assembled with the
standard monitor components to generate the customized system.

The last three output files are MONBLD.COM, DEVBLD.COM and SYSBLD.COM.
These are indirect command files that can be used to assemble and link
the desired system without further wuser intervention. MONBLD .COM
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assembles and 1links the monitor(s) and also produces link maps.
DEVBLD.COM assembles and links the device handlers, and SYSBLD.COM
simply invokes the other two.

The SYSGEN program requires two script files as input: SYSGEN.CND and
SYSTBL.CND. Both files must be present on DK: when you execute
SYSGEN.

SYSGEN also requires sufficient space on DK: for the conditional and
command files that it creates.

3.3.3 Assembly and Linking of System

Once you generate the conditional and command files with SYSGEN, the
final phase of the process is to use these files to assemble and link
the new monitors and handlers.

The system sources (without comments) necessary to this step are all
distributed on the binary kit. You can assemble these sources using
the standard command files output by SYSGEN, or, if space does not
permit, you can substitute equivalent commands by hand.

See Section 3.6 for the details of the assembly and link process.

3.3.4 Summary of SYSGEN Process

The flow chart in Figure 3-1 summarizes the steps necessary in the
SYSGEN process. Figure 3-2 illustrates the files that SYSGEN
requires.

PLANNING Step 1l: Collect necessary
information for dialogue.

SYSGEN Step 2: Execute SYSGEN dialogue;
PROGRAM output of conditional and indirect
command files for building the system.

BUILD Step 3: Collect appropriate
PREPARATION files on appropriate media.

SYSTEM ASSEMBLY Step 4: Create new system.
AND LINK

Figure 3-1 System Generation Process
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INPUT:
DK:SYSGEN.CND
DK:SYSTBL.CND
/
PROCESS: DK:SYSGEN.SAV
(the dialogue program)
OUTPUT: .
DK:SYCND.MAC DK:SYSBLD.COM
DK:SYSTBL.MAC /\
DK:MONBLD.COM DK:DEVBLD.COM

Figure 3-2 Files Required for System Generation Process

3.4 THE SYSGEN DIALOGUE

This section describes the SYSGEN dialogue in detail. It describes
all text, gquestions and responses displayed during the dialogue.
However, during any single run of the SYSGEN dialogue, many of these
questions and comments do not appear since they depend on the answers
to previous questions. Appendix A contains a console output listing
of complete, actual SYSGEN runs.

The SYSGEN dialogue has two forms. The 1long form precedes each
question with an explanatory text paragraph; the short form limits
the dialogue to the questions themselves, providing no explanatory
information. If you have run SYSGEN many times and understand each
question, you will find the short form saves time. If you are still
unfamiliar with the dialogue, the long form is helpful. Which form to
use is the subject of the first question in the dialogue, and the
response to this question governs the remainder of the session.

3.4.1 Question Types and Defaults

Each question that the SYSGEN dialogue presents has an associated
default response. After the program asks each gquestion, you can
respond by typing the desired response or by typing to select
the default. You can edit inputs using the standard RT-11 editing
techniques (DELETE and CTRL/U).

There are three types of questions in the SYSGEN dialogue.

Questions that require a choice are in the following form:

Question [Y/N] (default)?
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You can respond by typing Y for YES, N for NO, or just
to select the default value, which is shown in parentheses.

Questions that require a numeric response are marked with [0] to
signal that the response is an octal number or [D] for a decimal
number, followed by the default value indicated in parentheses.

Question [0O] (nnnnn)?
[D]

Respond by typing the desired value or by typing to select the
default.

Questions that require an alphanumeric device name as a response are
marked [DD] (where only the name is required) or [DDU] (where name and
unit are required), followed by the default name indicated 1in
parentheses.

Question [DD] (xxn)?
[DDU]

You can respond by typing the desired device name (and unit if called
for) followed by or by typing just to select the default
device.

The program checks the responses you type for validity during this
phase of the SYSGEN process. If you type an incorrect response (such
as a numeric response that exceeds the highest or 1lowest acceptable
response), SYSGEN prints an appropriate error message and repeats the
question. You should then provide the correct response.

3.4.2 SYSGEN Dialogue Explanation

The following is the actual SYSGEN dialogue interspersed with
explanatory text. Note that when you run SYSGEN, you do not see all
the dialogue shown in this section; this section contains all the
possible questions.

If you are about to run SYSGEN for the first time, you should use the
information in this section to guide your responses.

To invoke the SYSGEN program, respond to the monitor's prompt (.) by
typing:

R SYSGEN
RT-11 SYSTEM GENERATION FROGRAM V02.11

Do wou want the exranded form of dialogue CY/NI (Y)7?

The expanded form precedes each question with explanatory information.
If you are thoroughly familiar with SYSGEN, answering NO saves time;
if you are not familiar with SYSGEN, or are in doubt, use the expanded
form.
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All asnswers re@uiring a choice are indicated bw [Y/NI]

and recquire wou to ture either ‘'Y’ for ves or ‘N’

for ro followed by a carriade return., Answers recuiring
numeric inFput a8re indicated bw [D] for decimal inrut and
[0] for octal inrut. Answers reauiring a3 device name
resronse are indicated bw [DN]F arnswers requiring a
device name followed by 3 unit number are indicated

by CDODUJ. If dou enter no resronse (Just @ CARRIAGE RETURN)»
gour answer will default to the resronse indicated in
rarentheses before the auestion mark (e.g. CDD] (RKY?).
Your resronses are checked for validity wherever rossible.

The outruts of this SYSGEN rrodgram are two conditional
files (SYCND.MAC and SYSTEL.MAC) and three indirect
command files (SYSELD.COMs MONRLD.COM and DEVELD.COM)
which are used to assemble and linmk the monitor(s) and
device handlers for the tardet sustem. The assembly
and linkindg srocess requires a3 machine with at least
16K words of memory and mass storade with at least 500
free blocks on the outrut device and 128 free blocks
on the suystem device.

The following dialodgue asks acuestions about

the configuration for which the sustem is beind
deneratedy and about monitor amd device surrort
ortions wou maw desire. You should have read the
RT-11 Sustem Generation Marnual before sroceedindg.

You can terminate SYSGEN at ang time bw turing CTRL/C.

The RT-11 system includes a variety of monitorsy allowing

gou to select the monitor best suited to wour

arrlication. The monitors are customized to wour confiduration
by this SYSGEN rrocessy andr while wou maw build ans number of
monitorsy vou should realize that SYSGEN rlaces a8 larde

demand on time and data storade.

If you elect to build the baseline
single—~dob (5J) monitory no other monitors
maw be built during the same SYSGEN rass.

The baseline single-dob (SJ) monmitor is the minimal monitor
necessary to execute standard sustem functions. It is intended
for sustems with onlw 8K words of memorgy or for larder
sustems that receuire the lowest rossible monitor overhead,
levice suprort is limitedy and some features of the

SJ monitor wusable in larger confidgurations are omittedy

such as RATCH and VT11l surrort.

[lo wou want the baseline sindle-Jdob monitor CY/NI (N)7

If you want to generate a base-line SJ monitor, as opposed to a
standard SJ monitor, or an FB or XM monitor, respond YES; 1if not,
respond NO. Respond YES only if you are building DECtape, RXO01l
flexible diskette or RKO5 based monitor. RT-11 does not support
base-line monitors for other system devices. If you do select tpe
base-line monitor, the conditional and command files output py.thls
SYSGEN run can build only the base-line monitor. Creat%ng additional
monitors requires additional SYSGEN runs. The default is NO.
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The sindle—-Jdob (SJ) monitor rrovides an environmernt suitable
for the develorment of simrle arrlications inm FORTRAN or
BASIC., It rrovides a subset of the foredround/backdground
(FB) features and offers maximum abilitw for minimum size.
Some additional features may be added during SYSGEN» but at
the cost of increased monitor size.

Lo wou want the sindle-Jdob (8J) monitor LY/N] (Y)7?

Respond YES if you want to build a standard single-job monitor, NO if
you do not. A response of YES here does not preclude also creating an
FB and an XM monitor on the same run. The default is YES.

The foredground/backdround (FR) monitor offers an extended
set of facilities which are helrful for arrlications
involving real-time or data aceuisition. These

include timer surrorty serialized aswsnchronous 1/0y and
surrort for a foredround Job.

Do gou want the foredround/background (FE) momitor LY/N1 (Y)7?

If you want an FB monitor answer YES; if not, answer NO. Neither
response affects the ability to build an SJ or an XM monitor on this
run. The default is YES.

The extended memorw (XM) momitor is a3 version of the FR
monitor which surrorts ur to 128K words of memoruw. It is
useful for advanced arrlications that recuire an extended
addressing srace. The XM monitor is larder thanm FR and
recuires a8 resident USR and drivers.

Do wou want the extended memors (XM) monitor LY/NI (N)7

If you want to build an XM monitor, respond YES; if not, answer NO.
The response to this question does not affect the building of SJ or FB
monitors. The default is NO.

Note that you must respond YES to at least one of the preceding four
questions; that is, each SYSGEN run must build at least one monitor.
Because the system must build the monitor and handlers according to
the same parameters, you cannot rebuild device support without
rebuilding the corresponding monitors. If you respond NO to all four
monitor selections, SYSGEN prints an error message and terminates the
session. If this happens, you must restart SYSGEN from the beginning.

There are 3 number of monitor ortions wou mavw select!
The followindg ortions arrly only to the 8J momitor.

The 8J monitor nmormally does rmot have timer surrort.
You maw ortionally include the MRKT and +CMKT recuests.

o wou want timer surrort in the SJ monitor LY/NI (N)?

The single-job monitor does not normally support the .MRKT and .CMKT
programmed requests. If you want to include support for these
requests in the SJ monitor, respond YES. The default is NO.

Including timer support in the SJ monitor adds approximately 200 words
to the resident monitor, and the additional interrupt-level overhead
reduces performance slightly. Timer support is only necessary if your
application requires it; the RT-11 system itself does not. This
option applies only to the SJ monitor.

3-8
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The device time-out ortion rpermits device drives to issue
mark time reauests. This feature is currently not used
by any RT-11 driversy but is necessary for DECNET surrort.
Select this option if wou are planning to use DECNET

with wour monitor.

o vou want device time-out surrort LY/N]1 (N)?

If you want device time-out support, answer YES; if not, respond with
NO. Device time-out support is required for DECNET applications. The
default is NO.

The SJ monitor will normallw halt at the "sustem halt"®
if there is a3 fatal sustem I/0 error. This halt can

be rerlaced with a system error messade at the cost of
about 30 words additional code in the resident

monitor. This ortion is highlwy recommended if the system
is going to be used by anvone other than the exrert.

Do wou want an error messade on system I/0 errors L[Y/N1 (Y)7?

If you want an error message instead of a system halt when the SJ
monitor detects a fatal I/O error, respond YES. The default is YES.
This option is highly recommended for all but the most space-conscious
applications; the confusion it saves 1is well worth the small
incremental memory requirement. This option applies only to the SJ
monitor.

The followind ortions arrly only to the FB and XM monitors.

The FE armd XM monitors’ scheduler idle loor will disrlay
a3 moving light rattern in the disrlaw redister of anu
FOF-11/45, 11/50y 11/55 or 11/70 rrocessor.

Lo wou want idle loor light rattern LY/NI (N)T

The FB and XM idle loop display is useful as an indicator of how
"busy" the central processor is. If you want this display, answer
YES. The default is NO. Selecting the display adds approximately 25
words to the resident monitor. This option applies only to the FB and
XM monitors.

RT-11 rnormally surrorts a single terminal interfaced throush
the console KL11 or DL11y which is shared bw both background
and foredround .Jobs. You may ortionalls select multi-
terminal surrort of ur to 16 terminals interfaced throudh

3 choice of IL11 amd DZ11 interfaces.

Do wou want surrort of more than one terminal LY/N] (NOT

Respond YES if you want monitor support of more than one terminal.
The default is NO. Respond NO if the application itself provides the
support for the additional terminals (such as MU BASIC v0l) and you
require only console support in the monitor. Multi-terminal support
adds considerably to the space requirements of the resident monitor:
a minimum of 750 words for the first additional terminal, and
approximately 100 words for each additional terminal thereafter.
These numbers are highly variable, depending on interfaces,
configuration and other options elected (such as escape sequence
support). This option applies only to the FB and XM monitors.
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The followindg ortions arrluy to all monitors.

RT-11 assumes a 60 Hz rower line freauency» but can ‘“‘J
ortionally surrort 3 50 Hz freauency.

Do wou want the ortional S0 Hz clock surrort LY/N1 (N)?

If the line frequency is 50 Hz, respond YES. The default 1is NO
(60Hz). Note that this response and all succeeding responses apply to
all monitors being generated.

RT-11 normally uses a line clock for the sustem clock.
You may substitute the KW11-F rrodrammable clock if wou wishs
in which case the KW11-F is not available for prodgram use.

Do wou want to use the KWil1-F clock as the system clock LCY/NI (N)?

Respond YES if you want to use the KW1ll-P programmable clock instead

of the line clock as the system clock. The default is NO (the system

clock is the line clock). The system clock is wused for time-of-day ‘ ,
calculations, timer requests, and scheduling purposes in the FB and XM ‘
monitor. Note that if the monitor is using the programmable clock, an

application cannot access the <clock directly or change its rate

without affecting monitor function. If a 1line <clock 1is available,

DIGITAL recommends that you use it as the system clock.

The bootstrar ortionally executes an indirect file when
starting the sustem.

o wou want the startur indirect file LY/N] (Y)7?

If you want the monitor bootstraps to execute the startup indirect \l"
file STARTx.COM every time that you boot the system, respond YES. The

default is YES. This option requires no additional resident monitor

space. If you elect it, the monitor prints an error message each time

that you bootstrap it and no command file is present.

RT-11 suprorts rarity memorwy and rrocesses memory
rarity errors. If error lodding is rresentsy rarity errors
are also lodded.

Do you want memory rarity surrort LY/N] (N)?

If you want parity memory support, respond YES. The default 1is NO.
If you elect memory parity support, the system detects, logs and
reports memory and cache parity errors. Selection of memory parity
support adds about six words of memory to the resident monitor if you
do not also select error logging, and about 25 words if you do select
error logging.

The monitor normally halts on rower recovery startus
after 8 rower failure. You may elect to have the monitor
Print 3 messade exrlaining that rower failure caused the halt.

Do wou want rower failure messades L[Y/N] (Y)?

The RT-11 monitors normally halt after a power failure. If you prefer
an error message on startup to report the cause of the halt, respond
YES. The default is YES. Election of this option adds about 25 words
of memory to the resident monitors. This option is highly recommended
for all but the most core-conscious of applications, because transient
power failures that are too brief to detect visually are a frequent &."
cause of spurious system crashes. This message helps to identify the
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problem quickly. The target configuration must have core memory or
battery back-up for this option to function correctly; do not select
this option if you have volatile semiconductor memory.

RT-11 surrorts BATCH as an ortion. Indirect command
file surrort is serarately available in all monitorsy
and BATCH surrort need not be selected to obtain
indirect command file surrort.

Do wou want BATCH surrort LY/N] (N)?

RT-11 BATCH support is distinct from indirect file support; if you
want to run RT-11 BATCH streams in addition to indirect files, respond
YES. The default is NO. BATCH offers several advantages over
indirect files (file-based logs, job-stream programmability, operator
interaction), and electing it adds 20 words to the resident monitor.
If you do not specifically need the features of RT-11 BATCH (that is,
if indirect files will serve the purpose), DIGITAL does not recommend
selecting this option.

The RT-11 terminal service is carable of recosgnizing

ANSI or DEC standard escare seaquences and rrocessing
those secuences according to arrlication instructions.
This surprort is not necessary for normal sustem orerations’
if wour arrlication does not make srecial use of escare
seauencesy do not select this surrort.

Do wou want escare seauence rrocessing LY/N] (N)?
o wou want ANSI standard escare seauences L[Y/N1 (N)7?

DEC standard escare sequences assumed.

RT-11 terminal service normally treats ESCAPE the same as all other
characters. It 1is buffered, transmitted, and echoed (as a dollar
sign) according to normal system rules. If your terminal uses ESCAPE
sequences to perform command or other asynchronous functions, and your
application uses these features, the monitor optionally recognizes the
sequence and processes it according to various flags set by the
application.

If your terminal does not generate escape sequences, or your terminal
uses them but your application does not, respond NO to the first
question.

If your terminal generates escape sequences and your application will
use them, respond YES to the first question. NO is the default.

The second question allows you to specify whether you want ANSI or DEC
standard sequences. Very few terminals conform to the ANSI standard;
if yours does, respond YES. NO is the default.

Electing escape sequence support adds approximately 210 words to the
resident monitor; it 1is not necessary for operation of any of the
RT-11 system programs.

Selectiorn of error lodding creates the error lodding
driver EL and incorrorates error loddind into the device
handlers. When EL is loaded and initializedy loddindg of
disky DECtare and memorw rarity errors will occur.

Do wou want error lodgding LY/N] (N)7?
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If you want to use the error logger on the target configuration,
respond YES. The default 1is NO. Selecting error log support adds
approximately 1000 words to the resident monitor when EL 1is loaded
(depending on the options you select) and approximately 50 words to
each of the device handlers in the target system. Error log support
is not required for your RT-11 system, but it is useful in monitoring
system reliability.

The error lodder can carture either initial errors

or the most recent errors that have occured. For most
tures of eroblems» information concerning initial
errors is most useful.

Should the error lodder carture the most recent errors LY/N1 (N7

The error logger can use its error buffer to capture as many errors as
occur until the buffer is full, or it can treat the error buffer as a
ring buffer and retain only as many of the most recent errors as
possible. Initial errors are usually most useful, but a particular
problem can warrant collecting the most recent errors. Respond YES if
you want only the most recent errors retained. The default is NO.
This option has no impact on the size of the resident monitor.

Normal error lodding usade recuires the utilitwy ERRUTL

to be run occasionallwy from the console

to write the error information out to the error lodg file. If
an arrlication is to be run continuously for a8 londg reriod
of times howevers the error lodder has a8 facility that
allows the arrlicatior srodram to dume the error log buffer
to the error file at regular intervals. Unless sour
arrlication srecifically uses this featurer sou do not need
this surrort.

o wou want a rrodgram other tham ERRUTL
to write the error lodg buffer L[Y/NI (N)?

Respond YES if your application has a facility that automatically
dumps the error 1log buffer. Respond NO if your use of error log
support will be limited to the facilities distributed with the system.
The default is NO. Selecting this option adds approximately 180 words
to the error logger. If you select this option, ERRUTL continues to
operate as an alternate means of dumping the error log buffer.

The error logder reauires 3 resident buffer to collect
errors. The buffer size maw be increased to accomodate
an unusual error load.

How many 256 word memory blocks should be
set aside for the error buffer [D] (1)7?

Respond by specifying the number of blocks to be set aside for the

~error Dbuffer. The default 1is 1. The range for valid responses is
from 1 through 4. Each buffer consumes 256 words of resident memory,
so you should 1limit the buffer size to the minimum number of blocks
necessary to store the important error information.

The error lodder can handle ur to 39 individual device
units. Srace can be conserved bwy reducindg the number

of units the lodder can handle to the srecific number
of units present on the tardet confiduration. Only disk
and DECtare units need be included.

How many disk and DECtare device units can be lodgded [D] (10)7
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Respond by specifying the total number of disk (including diskettes)
units and DECtape transports on the target system. The default is 10.
If the system has three RKO5 drives, a dual DECtape drive (two
transports) and a dual diskette drive, the response is seven (one for
each unit). Each unit adds seven words to the error 1logger. The
range for valid responses is from 1 through 35.

The following @uestions ask about the

rerirheral devices that are to be surrorted by the
generated sustem. By selecting surrort for a sepecific
devicer you make the device known to the monitor‘s
device tablesy and vou cause 3 device handler

to be dernerated for the device. If wou do not select
a3 srecific devicer wou will have to create the

device handler seraratelw and use the monitor

INSTALL command when device access is desired.

RT-11 Version 3B surrorts the followind devices as sustem devices?

RK RKOS Cartridge Disk
DT DECtare
DX Flexible Diskette

RK RKOS Cartriddge Disk

DL RLO1 Cartriddge Disk

RF RF11 Fixed-head Disk

DT DECtare

X RX01 Flexible Diskette

DY RX02 Double Densitwy DNiskette

DS RJS03/4 Massbus Fixed—head Disk
DF RF1i Disk Fack

DM RKQ&6/RK07 Cartriddge Disk

You must select one as wour sustem device’s use the
two character device name as indicated above.

What is the name of the sustem device L[DD1 (RK)?

This query establishes the system device for the monitor being
generated. Enter the two-character RT-11 physical device name for the
system device, followed by a . The default 1is RK. Use only
legal RT-11 physical device mnemonics as illustrated in the expanded
comments, and do not include a wunit number. The system device
indicated corresponds to all the monitors built as a result of this
dialogue.

For the following questions, you need only select support for the
devices that appear in the target system. You must select the support
option that corresponds to the system device.

Do wou want RJSO3 or RJS04 disk support LY/N] (N)?

Respond YES if the target system has an RJS03 or RJS04 disk subsystem.
The default is NO.
Do wou want RJSO03 surrort (a3s orrosed to RJS04 surrort) L[Y/NI1 (Y)7
RJS04 surrort assumed.

Respond YES if the target system has an RJS03 disk subsystem. The
default is YES. If you have already named DS as the system device,
you should elect this option if the disk is RJS03 (to distinguish it
from RJS04).

Do wou want RF11 fixed-head disk surrort LY/N] (N)?
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Respond YES if the target configuration has an RF11/RS11 disk
subsystem. The default 1is NO. If you have already named RF as the
system device, this question is not asked.

How many disk rlatters are installed on the RF11 controller CD] (1)7

Respond with the number of RS11l platters present on the RF11l
subsystem, followed by () ; 1 is the default. The range for valid
responses is from 1 through 8.

o wou want RF11/RFPRO2 or RF11/RP0O3 disk suprport L[Y/N] (N)?

Respond YES if the target configuration has an RP11/RP02 or RP11/RPO03
subsystem. The default 1is NO. If you have already named DP as the
system device, this question is not asked.

Do wou want RFRO2 suprort (as orrosed to RFRO2/RFO03) LY/N1 (Y)?

RFRO2 and RFO03 surrort assumed.

Respond YES if the target configuration has an RP11/RP02 subsystem.
The default is YES.

Do wou want RX01/RX11 flexible diskette surrort LY/N] (N)7?

Respond YES if the target system has an RX11/RX01 flexible diskette
subsystem. The default 1is NO. If you have already named DX as the
system device, this question is not asked.

The RX11 flexible diskette subsustem surrorts only two
drives for each controller. If wour sustem contains four
diskette drivesy there is a second controller rresent
surrorting the third and fourth units.

Do wou want surrort for a second RX11 controller LCY/N1 (N)7?

If the target system has four RX0l flexible diskette drives, respond
YES. If it has only two drives, respond NO. The default is NO.

What is the CSR address for the
first RX11 controller L[LO] (177170)

Respond by typing the address of the control register for the first
RX11l controller, followed by . The default is 177170. The range
for valid responses is from 160000 through 177570.

What is the vector address for the first RX11 controller [0] (264)7

Respond by typing the vector address of the first RX11l, followed by
ket ) . The default is 264. The range for valid responses is from 100
through 770.

What is the CSR address for the
second RX11 controller [0 (177150)7

Respond by typing the address of the control register for the second
RX11l controller, followed by . The default is 177150. The range
for valid responses is from 160000 through 177570.

What is the vector address for the second RX11 controller [0] (270)7
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Respond by typing the vector address of the second RX1ll, followed by
. The default is 270. The range for valid responses is from 100
through 770.

o wou want RX02 diskette surprort LY/N]1 (N)?

Respond YES if the target configuration has an RX211/RX02 diskette
subsystem. The default 1is NO. 1If you have already named DY as the
system device, this question is not asked.

The RX02 diskette subsuystem surrorts only two drives for
each controller. If wour sustem contains four drivesy
there is a8 second controller sresent surrorting the
third and fourth units.

Do wou want surrort for a3 second RX02 controller CY/N1 (N)?

If the target system has four RX02 flexible diskette drives, respond
YES. If it has only two drives, respond NO. The default is NO.

The RX02 diskette surrorts both single and double densities
by defasult, You can obtain a8 slight rerformance
enhancement and 2 reduction in the size of the device
handler by srecifuing double densitwy surrort only.

Do wou want RX02 double density surrort onlw LY/N] (N)7?

Respond YES if you plan to use only double density diskettes. The
default is NO.

What is the CSR address for the
first RX02 controller [01 (177170)7

Respond by typing the address of the control register for the first
RX211 controller, followed by (®1) . The default is 177170. The
range for valid responses is from 160000 through 177570.

What is the vector address for the first RX02 controller [0] (264)7

Respond by typing the vector address of the first RX21ll, followed by
. The default is 264. The range for valid responses is from 100
through 770.

What is the CSR address for the
second RX02 controller [0] (177150)7

Respond by typing the address of the control register for the second
RX211 controller, followed by . The default is 177150. The
range for valid responses is from 160000 through 177570.

What is the vector address for the second RX02 controller [01 (270)7
Respond by typing the vector address of the second RX211l, followed by
. The default 1is 270. The range for valid responses is from
160000 through 177570.

Io wou want RLO1 disk surrort CY/N1 (N7
Respond YES if the target configuration has an RL11/RL01 disk
subsystem. If you have already named DL as the system device, this
question is not asked. The default is NO.

How many RLO1 units are to be surrorted [D1 (2)7
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Respond by typing the number of RLOl units on the target system. The
default 1is 2. The range for valid responses is from 1 through 4.
Each additional unit adds 20 words for table space, increasing the
size of the handler.

Do ugou want RKOS/RKOSF disk surrort L[Y/N] (N)T?

Respond YES if the target system has an RK11/RKO5/RKO5F disk
subsystem. The default is NO. If you have already named RK as the
system device, this question is not asked.

o wou want TC11 DECtare surrort L[Y/NI (N)?

Respond YES if the target system has an TCl1l/TU56 DECtape subsystem.
The default is NO. If you have already named DT as the system device,
this question is not asked.

o wou want RKO&4/RK07 disk surrort LY/N1 (N)7?

Respond YES if the target system has an RK611/RK06/07 disk subsystem.
The default is NO. If you have already named DM as the system device,
this question is not asked.

Do wou want magnetic tare surrort L[Y/N] (ND?

If the target system has an industry-compatible TM1l or TJUl6 magtape
subsystem, respond YES. The default is NO.

RT-11 madtare surrort is available in two forms. The standard
form is file-structured madgtarey which surrorts a subset of
ANSI file format. The file-structured handler may be used to
store and retrieve data in a3 file format usable with most
RT-11 suystem Frograms. The second form of magtare surrort
omits file structuring and reads and writes data directlw in variable
lendgth records. This ture of surrort is called the "hardware
handler®y and while this handler is sidnificantly smaller than
the file-structured handlers it can not be used with anw
system Frodrams. The file-structured handler is also

carable of rerforming direct hardware functions.

Do wou want the file-structured madtare ‘handler LY/N] (Y)7?

Respond YES if you want the standard RT-11 magtape support. If you
intend to use magtape with any of the system programs or commands, or
from a FORTRAN or BASIC program, you should select the file-structured
handler. The default is YES.

The file-structured handler recuires table srace for

each madtare unit. You can minimize the size of

the madtare handler by limiting the number of units it can
simultaneousls handle to the rnumber actually rresent on the
tardet machine.

How many madtare units are to be surrorted C[D] (2)7

Respond by typing the number of drives present on the magtape
subsystem followed by a . The default is 2. The range for valid
responses is from 1 through 8.

Do vou want TM11l (UNIBUS) madtare surrort L[Y/N] (Y)7?

Respond YES if the magtape controller is a TMll family controller.
The default is YES. Only if the target magtape is a MASSBUS tape
(TJUlée family) should you respond NO.

Do wou want TJU1é (MASSEUS) madtare surrort LY/N] (Y)?
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Respond YES if the magtape controller is a TJUl6. If you responded NO
to the previous question and you do not have a TJUlé compatible drive,
an error message appears and the system generation terminates; you
must restart the SYSGEN process. The default is YES.

Do wou want TAll cassette surrort LY/N]I (N)?

Respond YES if the target system has a TAll/TU60 cassette subsystem.
The default is NO.

Do wou want VT11l or VS60 dgrarhics surport LY/N1 (N7

Respond YES if the target system includes a VT1ll or VS60 graphics
subsystem. The default is NO.

Do wou want VUS60 surrort LY/NI1 (N)7

Respond YES if the graphics subsystem is a VS60. Respond NO
otherwise. The default is NO (VT1ll support is assumed).

VUT11l hardware is assumed.

The VUT11/VS60 is normally installed at vector 320 with
its CSR address at 172000y but these addresses may float.

What is the CSR address for the VT11/VS60 L[01 (172000)7

Enter the address of the VT1l or VS60 control register, followed by a
RET ) The default is 172000. The range for valid responses is from

160000 through 177570.

What is the vector address for the VT11/VS60 [0]1 (320)7
Enter the vector address of the VT1ll or VS60, followed by a RET
The default is 320. The range for valid responses is from 300 through
7170.

Do wou want line rrinter surrort LY/N] (Y)7?

Respond YES if the target system has a line printer; respond NO if it
does not. The default is YES.

The line printer vector address is normally 200

and the CSR address is normally 177514, If ygour rrinter
is installed at another vector or CSR addressy wou

must srecify the correct values.

Does sour rrinter have 3 non-standard vector or CSR address L[Y/N1 (N)7?

Respond YES if the printer control register address is NOT 177514 or
the vector is NOT 200. This usually occurs only if the printer is an
LA180S. The default is NO.

What is the CSR address for the rrinter [0]1 (177514)7
Enter the address of the printer control register followed by a (@D N
The default is 177514. The range for valid responses is from 160000
through 177570.

What is the vector address for the erinter L[0] (200)7
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Enter the vector address of the printer followed by RET ) The
default 1is 200. The range for valid responses is from 100 through
770.

The PCl1l1 is a2 high sreed rarer tare reader/punch unit.
The FR11 is a8 similar unit with a3 high sreed reader but no runch.

Do wou want PCll high-sreed rarer tare reader/rpunch surrort LY/NI (N)?

Respond YES if the target system has a high-speed paper tape reader
and punch. If the system has a high-speed reader only, respond NO.
The default is NO.

Do wou want FR11 high-sreed rarer tare reader surrort LY/N] (N)?

Respond YES if the target system has a high-speed reader. The default
is NO.

Ilo wou want card reader support L[Y/N] (N)?

Respond YES if the target system has a CR1ll or CM1ll card reader. The
default is NO.

The null handler is a3 mechanism that allows lodical
inFput and outrut to take rlace without actual rphusical
data transfers. It is most useful in debuddindg arrlications.

Do wou want the null handler L[Y/N] (Y)7?

Respond YES if you want the NULL handler, NL.SYS, to be available on
the target system. The default is YES.

This comrletes the device auerdy, Sepace in the monitor is allocated
only for the devices srecifiedr but vyou mav allocate asdditional
srace by requestindg emrty device slots. Allocate

one emrty slot for each device wou intend to add to

the suystem after it is built.

How many extra device slots do wou want [D]1 (0)7

Enter the number of additional devices you plan to add to the system,
followed by RET ) . Include any device for which a handler is to be
INSTALLed in the monitor. If the device will be supported only by a
particular application and not by a system handler, you need not set
aside a device slot for it. The default is 0. The range for valid
responses is from 0 through 10.

The indirect command files denerated by the SYSGEN erodram
contain commands that will delete the obdect modules

from which the system is built when thes are

no londer needed. This measure serves to conserve disk
srace while the sustem is being built., It is often usefuls
howevery to keer the obdect modules for later use in
ratching the sustem. If vour outrut device

has sufficient free sracervou can elect to retain a1l
system obdect modules for future use.

Do wou want to retain the swustem OBJ’s L[Y/N] (N)7?

If the system volume on which the system will be built has abundant
mass storage (approximately 500 blocks per monitor being built) and
you want to retain the system .OBJ files for later patching purposes,
respond YES. The default is NO. If in doubt, respond NO. Monitor
patches distributed by DIGITAL will be made available in source form.
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The following questions ask about the terminal

interfaces installed in wour system. RT-11 surrorts a
combination of serial aswnchronous interfaces which include
the KL11, DLV11l, DLV11-Es DLV11-Fy DLV11-Jy and the DL11
series. It also surrorts DL1i1-E and DLV11-E interfaces with
modem carabilitiesy and the DZ11 and DZV11 series of
asynchronous line multirlexors.

The dialodue asks first for the number of local DL11

linesy thern the number of remote DL11 lires. The total

number of lines is the sum of local and remote

lines. Physical unit numbers of the DL11 lines are assidgned
first to local lines and thern to remote lines. This assigrment
is rermanent and its order cannot be chanded.

After the dialodue has established the number of lines of each
tyre» the CSR and vector addresses for each line must be
established, The first cuestion corresronds to the first

local line (the console)y the second to the second local

liney etcs until 311 local lines are accounted for. At that
rointy the next resronse arrlies to the first remote

linesy the second to the second remote liner etc. until all
remote lines are accounted for.

How many local DL11’sy including the console [D]1 (1)7

Enter the number of LOCAL DL1l terminals in the target configuration.
This number will never be less than 1 (the console is always a local
DL11), and cannot be greater than 8. Do not include remote DL1ll lines
in this number. The default is 1. The range for valid responses is
from 1 through 8.

How many remote DL11 limes [CD] (0)7

Enter the number of REMOTE DL1l terminals in the target configuration.
Do not count the 1local 1lines that you specified in the previous
answer. This response can never be greater than 7, and the sum of
this response and the previous response must be less than or egqual to
8. The default is 0.

What is the CSR address for the
first (conmsole) DL11 [01 (177560)7

Respond by entering the keyboard control register address for the
console terminal. The default 1is 177560. The range for valid
responses is from 160000 through 177570.

What is the vector address for the first (console) DL11 [01 (&60)7

Respond by entering the keyboard vector address for the console
terminal. The default is 60. The range for valid responses is from
60 through 770.

What is the CSR address for the next (local) DL11 [O0] (176500)7

Respond by entering the keyboard control register address of the next
local DL1l1 interface. The default is 176500. The range for valid
responses is from 160000 through 177570.

What is the vector address for the mext (local) DL11 [0J (300)7

Respond by entering the keyboard vector address for the DL1ll whose
keyboard control register address was specified in the preceding
response. The default is 300. The range for valid responses is from
60 through 770.
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For each of the succeeding questions, enter the control register and
vector addresses for each succeeding DL11l interface. Enter all the
local interfaces first (if any), then all the remote interfaces (if
any), until you have entered all interface addresses.

For example, assume 5 DL1l1l lines, 3 local and 2 remote. The dialogue
would look like:

WHAT IS THE CSR ADDRESS FOR THE FIRST (CONSOLE) DL1l1l [O]
(177560) ? RET

WHAT IS THE VECTOR ADDRESS FOR THE FIRST (CONSOLE) DL1l1l [O]
(60)? RET

WHAT IS THE CSR ADDRESS FOR THE NEXT (LOCAL) DL1l [O]
(176500) 2 2ND LOCAL ADDR

WHAT IS THE VECTOR ADDRESS FOR THE NEXT (LOCAL) DL1l [O]
(300)? 2ND LOCAL VECTOR

WHAT IS THE CSR ADDRESS FOR THE NEXT (LOCAL) DL1l [O]
(176510)? 3RD LOCAL ADDR

WHAT IS THE VECTOR ADDRESS FOR THE NEXT (LOCAL) DL1l [O]
(310)? 3RD LOCAL VECTOR

WHAT IS THE CSR ADDRESS FOR THE NEXT (REMOTE) DL1ll [O]
(175630)? 1ST REMOTE ADDR

WHAT IS THE VECTOR ADDRESS FOR THE NEXT (REMOTE) DL11l [O]
(320)? 1ST REMOTE VECTOR (rer)

WHAT IS THE CSR ADDRESS FOR THE NEXT (REMOTE) DL11 [O]
(175640)? 2ND REMOTE ADDR

WHAT IS THE VECTOR ADDRESS FOR THE NEXT (REMOTE) DL1l1l [O]
(330)? 2ND REMOTE VECTOR (rer)

The defaults are as shown in parentheses at the end of each question.
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What is the CSR address for the next (remote) DL11 [O0] (175610)7
What is the vector address for the next (remote) DL11 L[OJ (300)7
What is the CSR address for the next (local) DL11 [0J (176510)7
What is the vector address for the next (local) DL11 [O] (310)7
What is the CSR address for the next (remote) DL11 [O0] (175620)7
What is the vector address for the next (remote) DL11 [O01 (310)7
What is the CSR address for the next (local) DL11 [O0J (176520)7
What is the vector address for the next (local) DL11 [OJ (320)7
What is the CSR address for the next (remote) DL11 [0l (175630)7
What is the vector address for the rnext (remote) DL11 L[OJ (320)7
What is the CSR address for the next (local) DL11 [0] (176530)7
What is the vector address for the next (local) DL11 [0l (330)7
What is the CSR address for the next (remote) DL11 [O0J (175640)7
What is the vector address for the next (remote) DL11 [O0J (330)7
What is the CSR address for the next (local) DL11 [0J (1763540)7
What is the vector address for the rnext (local) DL11 [0]1 (340)7
What is the CSR address for the next (remote) DL11 L[0]1 (1756507
What is the vector address for the next (remote) DL11 [0J (340)7
What is the CSR address for the next (local) IL11 CO01 (176550)7
What is the vector address for the next (local) DL11 [O1 (350)7
What is the CSR address for the next (remote) DL11 [0] (17356607

What is the vector address for the next (remote) DL11 [0O] (350)7
What is the CSR address for the next (local) DL11 [CO0] (176560)7

What is the vector address for the next (local) DL11 [01 (360)7
What is the CSR address for the next (remote) DL11 [0] (175670)7

What is the vector address for the mext (remote) DL11 [0] (360)7

RT-11 surrorts one DZ11-A or -B eight line multirlexor

with an additionsl DZ11-C or -D eight line multirlexor

for 8 maximum of 146 linesyor one DZV11 four line
multirlexor. Modem surrort is available on

remote liness but is limited to Bell 103 ture modems or
eauivalent with the "common clear to send and carrier"

option installed to orerate the modem in an auto-snswer mode.

Do wou want [Z11 or DZV11 multirlexor surrort L[Y/NI (N)T?




SYSGEN

Respond YES if the target system has a DZ1ll or DZV1l multiplexor. The
default is NO.

Do wou want [Z11 multirlexor surrort L[Y/N] (Y)?

Respond YES if the target system has a DZ1ll multiplexor, NO if it does
not. The default is YES. If you respond NO, one DZV1l is assumed.

o "gou want surrort for two DZ11‘s LY/N] (N)7

One DZV11 four line multirlexor assumed.

Respond YES if the target system has more than eight DZ1ll lines. The
default 1is NO. Note that the system will have at least 10 terminals
in this case (console, plus eight on first Dzll and n (>1) on the
second DZ11).

The lines must be initislized to a8 srecific baud
rate. The choices are 300y 150y and 110 baud.

Do gou want the lines initiaslized to 300 baud L[Y/NI1 (Y)?

All DZ11 or DZV1l lines must be initialized to the same baud rate.
Respond YES if the rate is to be 300 baud. The default is YES.

o gsou want the lines initialized to 150 baud LCY/N] (Y)7?

Respond YES if the DZ1ll or DZV1l lines are to operate at 150 baud.
The default is YES. If you respond NO, 110 baud is assumed.

110 baud is assumed.

The vectors and CSR addresses are assidned to the floating
device redion and will vary with each installation.

What is the CSR address for the DZV11 L[0] (160010)%

Respond by entering the keyboard control register address for the
first DZV1l. The default is 160010. The range for valid responses is
from 160000 through 177570.

What is the vector address for the DZV11 [01 (300)7

Respond by entering the keyboard vector address for the first DzV1l.
The default is 300. The range for valid responses is from 60 through
770.

What is the CSR address for the first DZ11 [0] (160010)7

Respond by entering the keyboard control register address for the
first Dzll. The default is 160010. The range for valid responses is
from 160000 through 177570.

What is the vector address for the first DZ11 [0] (300)7

Respond by entering the keyboard vector address for the first DZ11.
The default is 300. The range for valid responses is from 60 through
770.

What is the CSR address for the second DZ11 [O0]1 (160020)7
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Respond by entering the keyboard control register address for the
second DZll. The default is 160020. The range for valid responses is
from 160000 through 177570.

What is the vector address of the second DZ11 [0] (310)7

Respond by entering the keyboard vector address for the second Dzll.
The default is 310. The range for valid responses is from 60 through
770.

The following dialogue will ask for the number of local
DZ11 or DZV11 linesy then the number of remote lines.
The total rnumber of lines is the sum of local and remote
lines. Physical unit numbers of the DZ11 or DZV11 lines
are assidned first to local lines and then to remote
lines. This assigrnment is rpermanent and its order cannrot
be chanded.,

How many D[Z11 lines are local termimals C[D] 07

Respond by entering the number of DZ1ll lines that are local terminals.
The default is 0. The range for valid responses is from 0 through 16.

How many remote DZ11 lines L[D1 (0)7

Enter the number of DZ1ll lines that are connected to remote terminals.
This response should equal the total number of DZ1ll terminals less the
number of local lines. The default is 0.

How manw DZV11 lines are local terminals CD] (0)7?

Respond by entering the number of DZV1l 1lines that are 1local
terminals. The default is 0. The range for valid responses is from 0
through 4.

How many remote DZV1il1l lines [D] (0)7?

Enter the number of DZV1l 1lines that are connected to remote
terminals. This response should equal the total number of DZV1l
terminals less the number of local lines. The default is 0.

The terminal service recuires a3 set of input and outrut
ring buffers for each terminal surrorted. The outrput ring
buffer default size is 40 characters. The inrut rind size
derends on terminal width and amount of ture-ahead
exrected, The default size is 82 characters.,

Size of the outrut buffers in characters [D] (40)7

Enter the number of characters that are to be buffered in the output
ring buffers. Each character adds n bytes to the resident monitor
size, where n is the total number of terminal lines. The default 1is
40 characters. The range for valid responses is from 10 to 132.

Size of the inrut buffers in characters [D] (82)7

Enter the number of characters that are to be buffered in the input
ring buffers. Each character adds n bytes to the resident monitor,
where n is the number of terminals on the system. Make the input ring
buffers 1large enough to hold at 1least one line of input. If the
largest line accepted by an application is greater than 74 characters,
you can adjust the size of the input buffers appropriately. The
minimum acceptable input buffer size 1is 74 characters. Specifying
less causes an error during monitor assembly. The monitor requires
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g2-character buffers for most efficient command operation. Buffers
larger than 82 characters are rarely useful unless you anticipate a
great deal of type-ahead. The default is 82 characters. The range
for valid responses is from 74 through 132,

Terminal status mas be obtained bw doing an JMTGET reauest
but some arrlications reaquire aswnchronous notification of
chandes in terminal status. RT-11 suprorts asunchronous
terminal status as an ortion to the .MTATCH

recuest and rrovides information on buffer and modem
status as well as double CTRL/C.

Lo wou want assnchronous terminal status L[Y/N]1 (Y)7?

Respond YES if your application requires asynchronous notification of
changes in terminal status. The default is YES. If in doubt, respond
YES. This option adds approximately 50 words to the resident monitor.

Time~out surrort will cause the monitor to reset at redular
intervals any terminal that maws have done off-line. This
helrs to minimize the imract of static (and similar)
sroblemsy and is recommended if maximum availasbility

is imerortant to the arrlication.

Do wou want multi-terminal time-out surrort LY/NI (Y7

Respond YES if maximum terminal availability 1is important to your
application. Respond NO only in the most space-constrained of
situations. The default is YES. This option adds approximately 60
words to the resident monitor.

The SYSGEN assemblindg and linking rrocess requires a3
source inrut and a3 binarwy outrput devicer as well as an
outrut device for monitor link mars. You must srecifu
the phusical name and unit number for each (for examrler
RK1y DP4, etc.). For more exrlanationr see

Section 3.6+.1 of the RT-11 Sustem Generation Manual.

What is the PHYSICAL name and unit of the
source inrut device CDDU] (RK1)?

The SYSGEN command files use the logical device SRC: for source input
and begin by assigning SRC to the appropriate physical device. Enter
the physical device and unit number for the device on which the system
sources will reside during system generation. The default is RKI1.

What is the FHYSICAL name and unit of the
binmary outrut device C[DDU] (RKO)?

The SYSGEN command files use the logical device BIN: for binary and
system output and begin by assigning BIN to the appropriate physical
device. Enter the physical device and unit name for the device that
will receive the .0OBJ and system files output during SYSGEN. This
device can be the same as the source input device, it can be an
independent output device, or it can be a system device if there is
sufficient space. The default is RKO.

What is the PHYSICAL name and unit of the
mar outrut device L[DDU] (TTH?

The SYSGEN command files use the logical device MAP: for listing the
link maps that result when you assemble and 1link the system
components. If you submit an SPR to DIGITAL for a system that you
created through the SYSGEN process, you must also send the link maps
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for that system. The default device is the console terminal, TT. You
can specify LP for the line printer, if your system has one. 1If you
want to build a file for the map listings, specify the physical name
of a block-replaceable device. Usually, the binary output device is
suitable for the map files as well.

To build an entire sustems mount the source and

binary diskss cory the files SYCND.MAC and SYSTREL.MAC

to the source disk» and ture "@SYSBLD', To build Just the monitors»
ture "@MONBLD®". To build Just the device handlersr ture

*@DEVBLD". For more information» read Section 3.6 of the

RT-11 Sustem Generation Manusal.

END OF SYSGEN PROGRAM--Don‘t fordet to cory DK!SYCND.MAC and
DKISYSTRL.MAC to the source disk before executindg the
command file(s). Remember that SWAF.SYS must
be on a3ll bootable volumes.

At this point the two conditional files (SYCND.MAC and SYSTBL.MAC) and
the three command files (MONBLD.COM, DEVBLD.COM and SYSBLD.COM) reside
on device DK: and are ready to use to build the system. Don't forget
to copy SWAP.SYS onto your final system volume along with the monitor
file.

3.5 SYSGEN ERROR MESSAGES

SYSGEN is a FORTRAN program and as such reports some error conditions
in FORTRAN format.

The error messages likely to be output by SYSGEN are 1listed below.
For other errors, see the RT-11 System Message Manual.

Message Cause

?ERR 28 Open failed for file in

routine "MAIN" line 17 SYSGEN.CND not present on DK:.
?ERR 28 Open failed for file in

routine "MAIN" line 19 SYSTBL.CND not present on DK:.
?ERR 62 FORTRAN start fail Insufficient memory to run SYSGEN.

?SYSGEN-F-Answer value too large The response exceeded the highest
acceptable response. Refer to the
specific question in Section 3.4.2
for the range of valid responses.

?SYSGEN-F-Answer value too small The response was less than the
lowest acceptable response. Refer
to the specific question in Section
3.4.2 for the range of wvalid
responses.

?SYSGEN-F-Inappropriate answer The response was not of the type
(alphabetic or numeric) required.

?SYSGEN-F-Illegal system device Caused by selecting an 1illegal

for base-line monitor device for the base-line SJ
monitor. The valid devices are:
RK:, DT:, and DX:.




SYSGEN

?SYSGEN-F-Input error Error reading the file SYSGEN.CND.
?SYSGEN-F-Insert error Error reading the file SYSTBL.CND.
?SYSGEN-F-MAGtape specification Failure to select either of the
error magtape controller options after
specifying that magtape support was
desired.
?SYSGEN-F-No monitor requested Failure to select one of the four

monitors.

?SYSGEN-F-Output error Insufficient space on DK: to store
the command and conditional files,
or a hard I/0 error in those files.

3.6 BUILDING THE SYSTEM

This section describes the use of the conditional and command files to
assemble and link the new system.

The command files output by SYSGEN are customized to assemble and link
the monitor and handlers. These command files consist of assembly,
link and, if you did not <choose to retain the .OBJ files, file
deletion commands. You can execute the command files as is after the
system has been suitably prepared, or you can alter them as 1long as
the final commands perform equivalent functions to those generated by
SYSGEN. Examples of alterations you might want to make include:

1. Adding listing output files to the assembly strings. The
default output device 1is TT:. You can change the output
device to create a file instead of a 1listing. You can
suppress the 1link maps by sending the output to the null
device, NL:. Note that you must include a link map and SYCND
listing with any SPR you submit to DIGITAL for a monitor
created by SYSGEN.

2. Changing the devices on which individual source or binary
files are to reside to optimize mass storage usage.

You need not execute the command files as command files. You can, of
course, type the commands individually. This can be necessary if
there is insufficient mass storage to execute the entire file or to
repeat a particular step that generated an error without repeating the
whole command file.

The conditional files (SYCND.MAC and SYSTBL.MAC), once developed with
SYSGEN, can of course be wused over and over without rerunning the
SYSGEN program. To regenerate a system including source patches,
simply edit the source file and rebuild the system using the existing
SYCND.MAC and SYSTBL.MAC files. You need only rerun SYSGEN if vyou
want to change the configuration; it is not necessary to rerun SYSGEN
to rebuild an existing configuration.

If you make an error in the SYSGEN dialogue (for example, if you type
an alphanumeric response where a numeric response is necessary), the
program prints an error message and repeats the question so you can
enter the «correct response. To make other changes to your responses
after the dialogue is complete, you should rerun SYSGEN. It is
possible to avoid rerunning the SYSGEN program by editing the
conditional file itself to correct any problem. This requires great
care, however, and only the knowledgeable user should manipulate these
files. If in doubt, rerun SYSGEN.
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3.6.1 Customizing the SYCND File

The SYCND.MAC file <created by the SYSGEN dialogue contains
conditionals that reflect your target system. Before you execute the
command files, you can edit SYCND to make minor changes.

3.6.1.1 Multi-Terminal Support for United Kingdom - RT-11 does not
disconnect remote lines immediately when the carrier is lost. It
waits for a period of time to avoid dropping a 1line due to noise.
United Kingdom applications require RT-11 to disconnect a line
immediately when the line hangs up. The DL11-E interface with modem
support has a conditional that you can add to SYCND to include support
for immediate disconnect. 1Insert the following line in SYCND.MAC:

UeRe = 1

3.6.1.2 Non-Standard CSR and Vector Support - You can customize
support for devices that are 1located at non-standard addresses by
changing the conditionals in SYCND that define those addresses.
Insert a 1line in SYCND.MAC for each non-standard CSR and vector
address. The format of the conditional is as follows:

dd$xxx = nnnnnn

where

dd is the two-letter device mnemonic

XXX must be replaced by one of the following:
VEC for first controller's vector
CSR for first controller's CSR address
VC2 for second controller's vector
CS2 for second controller's CSR address

nnnnnn is the six-digit octal address

3.6.2 Requirements for Building a System

Executing the SYSGEN command files requires sufficient free space on
the binary output device to accommodate the .0OBJ and .SYG output
files, the monitor link map files, and the proper source components
(as distributed with the system) on the source input device.

3.6.2.1 Necessary Components - The SYSGEN command files require a
running RT-11 system on the system device that includes a monitor,
SWAP.SYS, necessary handlers for the source and binary devices, MACRO,
LINK, PIP and SYSMAC.SML. Most working disks have these components.
DIGITAL recommends that you use the SJ monitor in order to leave as
much memory as possible available for MACRO's symbol tables. If disk
space is a serious constraint, you can build a special SYSGEN system
disk limited to these components (and perhaps DUP and DIR). The
system disk should have at least 128 free blocks to accommodate the
work file needed by MACRO during system assembly.
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The source disk must contain the following source files (all of which
are in the distribution kits). The source disk can be the same as the
system disk and/or binary disk if sufficient space is available.

SYCND.MAC (output by SYSGEN)

SYSTBL.MAC (output by SYSGEN)

SJ.MAC (if SJ or BL monitor being built)
FB.MAC (if FB monitor being built)

XM.MAC (if XM monitor being built)

SYSDEV .MAC

KMON .MAC

USR.MAC

RMONSJ .MAC (if SJ or BL monitor being built)
RMONFB.MAC (if FB or XM monitor being built)
KMOVLY .MAC

BSTRAP .MAC

MTTEMT .MAC (if multi-terminal support needed)
MTTINT .MAC (if multi-terminal support needed)
TT.MAC (if SJ or BL monitor being built)
EL.MAC (if error logging included)

BA.MAC (if BATCH support included)

LP.MAC (if line printer support included)
RK.MAC (if RKO5 support included)

DL.MAC (if RLO1l support included)

DY .MAC (if RX02 support included)

DT .MAC (if DECtape support included)

DS .MAC (if RJIS03/4 support included)
PC.MAC (if high-speed paper tape support included)
RF.MAC (if RF11l support included)

DM.MAC (if RK06/07 support included)
DX.MAC (if RX01 support included)

CR.MAC (if card reader support included)
DP.MAC (if DP11 support included)

CT.MAC (if TAll support included)

NL.MAC (if null handler support included)
FSM.MAC (if file-structured magtape support included)
TM.MAC (if TM11l magtape support included)
TJ.MAC (if TJU1l6 magtape support included)

3.6.2.2 Size Requirements on Binary Disk - The binary disk must have
sufficient free space to store the object modules and system files
output by the system build process. If you do not retain the object
modules, the space required is reduced to that necessary to store the
largest set of concurrent .0OBJ files needed and the system files.
DIGITAL recommends that you assign a separate device other than the
binary device for the temporary work files. Use the ASSIGN command to
do this:

LJABHIGN device WF
An approximate guide for the free storage necessary is:

300 blocks for each monitor produced

10 blocks for each SJ, FB handler produced

10 blocks for each XM handler produced

200 blocks for each set of monitor object modules retained
8 blocks for each set of handler object modules retained

Hence, if you are building only one monitor with a typical complement
of handlers, approximately 500 blocks of free storage is sufficient.
If you are building all monitors with support for all devices and are
retaining the object modules (the worst case), the storage needs can
approach 2000 blocks.

3-28



SYSGEN

Make the free storage on the binary device contiguous prior to
starting a system build (to do this, SQUEEZE the binary device before
starting).

The SYSGEN command files create the new system files with a .SYG file
type (or .BLG for sysgened BL monitors). This allows you to use the
system device as the binary device, and enables you to tell the new
system files from the running (.SYS) files. When installing the new
system, rename the .SYG or .BLG files to .SYS.

The recommended procedure is to use separate source, binary, and
system devices 1if possible; this speeds up the build process. If
only two devices are available, combine the source and binary disks if
possible.

3.6.3 Building the Monitors

If there is sufficient free space on the binary output device,
building the monitor consists of the following simple steps:

1. Mount the source disk; transfer SYCND.MAC and SYSTBL.MAC to
the source disk (if not there already).

2. Mount the binary disk (if not the source disk) and SQUEEZE it
to consolidate free space.

3. Type: EMONELD CRE

The monitor logs the commands on the terminal as they are
executed.

If you do not have sufficient free space on the binary output device,
or if the source files do not fit all on one volume, enter the
keyboard monitor commands that appear in MONBLD.COM by hand, shuffling
files and volumes as necessary. (See Appendix A for an example SYSGEN
run.)

3.6.4 Errors When Building the Monitor and Handlers
The most common errors that occur during system building are
° Assembly errors
o FILE NOT FOUND errors
° OUTPUT FILE FULL errors
° Hard I/0 errors

Assembly errors are most often caused by incorrect or conflicting
responses during the SYSGEN dialogue. If you get an assembly error:

1. Carefully re-examine your responses to SYSGEN. You can often
spot the problem by reading the conditional files (SYCND.MAC
and SYSTBL.MAC).

2. If all is correct, make certain that you have the proper
versions of the source files on the source disk and, if you
have edited them, that you have not introduced an error.
Compare the files on the source disk to the originals on the
distribution disk to check for differences.
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FILE NOT FOUND errors are most commonly caused by failure to copy the
SYCND.MAC or SYSTBL.MAC files to the source disk or by failure to
include all necessary source modules on the disk.

OUTPUT FILE FULL errors are caused when there is not sufficient space
on the binary output device to accommodate all output files. This
condition can also cause the "?MACRO-F-Input-output error on workfile"
message to appear. This wusually means you did not assign the work
file, or it needs more space. If you did not SQUEEZE the binary
device before starting, try again after SQUEEZEing. If you elected to
retain the .0OBJ files, rerun SYSGEN and obtain command files that
delete the .OBJ files. If you have other unnecessary files on the
binary device, delete them. If all this fails to correct the problem,
you must enter the system build commands by hand, shuffling volumes as
you go.

Hard I/O errors are caused by bad volumes or write-locked drives. If
the drive is write-locked, enable it. If the volume is bad, try
another.

If you encounter an error which you cannot explain or correct, send a
listing of the conditional files SYCND.MAC and SYSTBL.MAC along with
the console output in a SPR to DIGITAL. Be sure to include the
conditional file listings and all relevant console output.

When you boot a monitor that you created with SYSGEN, it prints an
identifying message like the following:

RT-1L1xe (8IVOIR-

The (S) indicates that the monitor was created by SYSGEN.

3.6.5 Building the Handlers

The instructions for generating the handlers are identical to those
for generating the monitor except that you substitute the handler
command file DEVBLD.COM for the monitor file MONBLD.COM.

If you desire to build both the handlers and monitors in the same
operation, wuse the command file SYSBLD.COM, which simply invokes the
other two.

In certain situations it is desirable to build a monitor with only a
few device slots, build many device handlers to go along with that
monitor, then use the INSTALL and REMOVE commands to activate and
deactivate device handlers as needed. Each device selected as part of
the SYSGEN dialogue is allocated a slot, and commands for building it
are output in DEVBLD. Devices not selected are not given a slot in
the device tables, nor are commands for handler generation included in
DEVBLD. The procedure for building handlers for devices not included
in the monitor tables is as follows:

1. Execute SYSGEN, selecting monitor options desired and
selecting support for those devices for which slots are to be
allocated. The resulting conditional and command files are
used to build the basic system.

2. Re-run SYSGEN, specifying IDENTICAL monitor options, but this
time selecting only the additional devices for which handlers
are to be generated. You <can then use the resulting
SYCND.MAC and DEVBLD file to build the additional handlers.
Do not use the MONBLD and SYSTBL files output by this second
run; discard them to minimize confusion.
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3.6.6 Keeping System Components

Once you have built the system, keep the <conditional, command, and
output files from the generation process if possible. You must retain
at least the conditional and command files. All SPR's on RT-11
Version 3B must be accompanied by a listing of these files as well as
link maps if a monitor created by SYSGEN is being used.

If you retain the .0OBJ files, you <can reassemble a particular
component and relink by hand (should that be necessary), saving the
need to rebuild the entire system each time you make a minor patch.

The .SYG files output by the generation become the equivalent of the
distribution masters for the customized system and should be preserved
and stored accordingly.







CHAPTER 4

ASSEMBLY AND LINK INSTRUCTIONS FOR SYSTEM PROGRAMS

4.1 GENERAL INSTRUCTIONS

You should assemble the RT-11 monitors and device handlers in at least
16K words of memory; less memory makes the assembly times
prohibitive. Use RT-11 MACRO as the assembler and RT-11 LINK as the
linker in all cases. Ensure that all assemblies (except ODT) and
links (except where otherwise noted) are error free.

Throughout this chapter, the following conventions are used:

1. Default file types are not explicitly specified. For all the
source files, the file types 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 assemblies given below.

3. In the example command strings, the sources are kept on
logical device SRC:, binary output is to device BIN:, and
listing and map files are output to LST:. In actual
practice, you can use any appropriate device.

4, For the purposes of these commands, SYSLIB refers to a system
library containing only the FORTRAN OTS routines.

The instructions are presented as BATCH streams that you can use to
generate the various system components. You can substitute equivalent
indirect files or direct keyboard monitor commands if BATCH is not
appropriate.

All RT-11 system assembling and 1linking operations are normal
operations. You can alter the command strings in the descriptions
below to take full advantage of all RT-11 MACRO and LINK commands.
Most of the commands shown are CSI 1level commands; you can, of
course, substitute equivalent monitor commands.

Assembly and link instructions for the monitor and handlers are output
in command files as part of the SYSGEN process. Examine MONBLD.COM
and DEVBLD.COM after an appropriate SYSGEN run for monitor assembly
and link instructions.

4.2 BUILDING THE SYSTEM MACRO LIBRARY

$JOR/RT1IL/TIME 1SYSMAC.RAT
TTYIO

$MES MAKE $SYSMAC. SML.

+RLIER

XBINISYSMAC . SML=SRETSYEMAC . MAC /M
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BUILDING BATCH

$JOB/RT11/TIME IRATCH.ERAT

TTYIO
$MES MAKE EATCH
+R MACRO
XRINIEBASLETIRA=SRCISYCNIRA/C
XBINIBAXyLSTIRBAX=GRCI XMy SYCNDy RA/C
RRINSBATCHyLSTIBATCH=SRCIBATCH/C
+R LINK
XBINIBA.SYSyLSTIBA=RINIRA
XBINIBAX.SYSyLSTIRBAX=RINIRBAX
XBINIBATCHyLSTIRATCH=RIN:BATCH
$EO0J

BUILDING PIP

$JOR/RT11/TIME !FIF.BAT

TTYIO
$MES MAKE FIF
+R MACRO
KBINIFIFsLSTIPIF=8RCIFIF/C
+R LINK
XBIN!FIFyLSTIFIF=RIN!FIF/EBI700
$EO0J

BUILDING DUP

$JOE/RT11/TIME VDUFRAT

TTYIO
$MES MAKE DUF
+R MACRO
XRINIDUFROTy LTS DUFROT/C=SRC I DUFROT
XEINIDUFIMALST (DIUFIMA/C=SRCDUF IMA
XBINIDUFEXTyLSTIDUFEXT/C=8RCNUFEXT
XEBINIDUFSCNyLETDUFSCN/C=SRCIDUFSON
XEBINIDUFSQUyLSTIDUFSQU/C=SRCIDUFSQU
XBIN!DUFZROYLST DUFZRO/C=SRE I DUFZRO
XBIN:DUFCRELST!DUFCRE/C=SRC I DUFCRE
XEIN:DUFROTYLSTIDUFROT/C=GRCIDUFROT
XEBEINSMOUFROYLST!MOUFRO/C=8RCIMOUFy DUFROT
XBINSMDUFZRyLST IMOUFZR/C=SRCIMDUFy DUFZRO
XRINSMOUFROyLST $MOUFRO/C=SRCIMDUF» DUFROT
XRINSMOUFSQyLST {MDUFSQ/C=SRCIMOUF s DUFSQU
XBINIMEOOTyLET ¢MROOT=SRCIMEOOT/C
XRINIMSROOT,LSTIMEROOT=8RCIMEROOT/C
+R LINK
XBINIDUFLST:DUF=RIN:DUFROT/W//
XRIN!DUFZRO/0: L

XBINIDUFSCNy DUFEXT » DUFCRE y DUFROTy DUFIMA/021

XBIN:DUFSQU/0L//

XEINSMOUFy LST S MIOUF=RINIMOUFROy MOUFZR » MOUFSQy MOUFERO/W

XBINIMEOOT .RBOTLSTIMRBOOT=RINIMBOOT
XBINIMSROOT ROTyLLST IMSROOT=RINMSROOT
$E0.J
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BUILDING DIR

$JOR/RT11/TIME !'DIRECT.EBAT

TTYIO
$MES MAKE DIR
+R MACRO
XBINSDIRISTLSTIDIRIST/C=8RCIDIR1ST
ARIN!DIRDATLSTIDIRDAT/C=8RCIDIRFRE» DIRDAT
XEINIDIRMANY LST I DIRMAN/C=8RCIDIRFREy DIRMAN
XBINIDIRTL11,LSTIDIRT11/C=8RCINIRFRE,DIRT11
XBIN!DIRSWT yLSTIDIRSWT/C=SRCIDIRFREyDIRSWT
XEBIN!DIRMAT s LST ¢ DIRMAT/C=SRCIDIRFRE» DIRMAT
XEINIDIRDKLST!DIRDK/C=SRC:DIRFREy DIRDK
XBINIDIRMT»LSTIDNIRMT/C=SRC:DIRFRE»DIRMT
XBINSDIRCT»LSTIDNIRCT/C=SRCIDIRFREyDIRCT
XEBINIDIRSUFyLSTIDIRSUF/C=SRCIDIRFRE DIRSUF
XBINSDIRSRT s LSTIDIRSRT/C=SRCIDIRFRE y DIRSRT
XEINSDIROUT»LSTIDIROUT/C=8SRC{NIRFRE, DIROUT
XEIN!UIRERR¢L.ST!DIRERR/C=SRCIDIRFREy DIRERR
XBIN!DIRFMTyLSTIDIRFMT/C=SRCIDIRMAC/My DIRFREy DIRFMT
+R LINK
KBIN!DIRyLSTI!DIR/W=RIN!DIR1STsDIRDATyDIRMAN, DIRT11/U100//
XEINIDIRSWT » DIRMAT  DIRDKy DIRMT y DIRCT y DIRSUF
XRINI!OIRSRTyDIROUTy DIRERRy DIRFMT
x//
*¥FATCH
$E0.J

BUILDING EDIT

$JOE/RT11/TIME 'EDIT.RAT

TTYIO
$MES MAKE EDIT
+R MACRO
XBINIVTCED »LSTIVTCED1I=8RC:EDITOF yVTCALL1/C
XBRINIVTCEDA4yLSTIVTCED4A=SRC:EDNITOF/F1,yVTCALA4/C
XBINSVUTREDTyLSTIVTREDT=SRC:EDITDOF/F 1y VTRASE/C
XBINIEDITyLSTIEDIT=SRCIVTMACYEDIT/C
+R LINK
XBRINSEDITLSTIENIT=RINIVTCEDL yUTCED4»VTREDTyEDIT/W
$E0J

BUILDING HELP

$JOB/RT11/TIME 'HELF.RAT
TTYIO
$MES MAKE HELF
+R MACRO
XBINSHELFyLST!HELF=8RC!HELF»TIO/C
+R LINK
XBIN!HELFyLST!HELF=RINIHELFSRC!TECO/E:2000/W
$EOJ
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4.9 BUILDING ERRUTL

$JOR/RT11/TIME ELOG.RAT

TTYIO
$MES MARE ERROR LOG UTILITY
+R MACRO
¥BINIERRUTL yLSTIERRUTL=8RCIERRUTL/C
+R LINK
XBINIERRUTLyLSTIERRUTL=RINERRUTIL.
$EO0.

4.10 BUILDING MACRO

$JOR/RT11 IMACRO . BAT

TTYIO
$MES MAKE MACRO
+TIM
+ROMACRO
KBRINIMMAINSLST IMMAIN=SRCIMFAR3 y MMAINy MEND/C
XBINIMNEWCL s LST IMNEWCL=SRC IMFAR3/F 1y MNEWCL y MENLD/C
XBIN!MCRFIOYLSTIMCRFIO=SRCIMFAR3/F Ly MCRFIOyMEND/C
XBINIMNUMRS s LET I MNUMRS=8SRCIMFAR3/F 1y MACFLMy MNUMRS » MEND/C
XBINIMLABREL y LSTIMLAREL=8RCIMFARI/F 1y MLAREL y MEND/C
XEINIMNEWST s LET IMNEWST=8RC IMFAR3/F 1y MNEWST y MEND/C
XBINIMASGMT yLST IMASGMT=5RC IMFARI/F 11 yMASGMT y MEND/C
XBINIMENDFSy LST IMENDFS=8RCIMPFAR3/F 1y MENDFS y MEND/C
XRINSMENDLN LST IMENDLN=GRC {MFAR3/F 1y MENDLNyMEND/C
XBINIMSETON, LSTIMSETON=SRCIMFAR3/F 1 MSETIONy MEND/C
XRINIMINOFLLSTIMINOFL=SRCIMFAR3/F$1yMINOFL yMEND/C
XEINIMSETUF s LESTIMBETUF=SRCIMPFARZ/F Ly MSETUF/C
XEINIMINIVMy LSTIMINIVUM=8SRCIMFAR3/F L1y MACFLM/F 1y MINIVMyMEND/C
XRINIMINIFLyLSTIMINIFL=8RCIMFAR3/F 1 yMINIFLyMEND/C
XBINIMASSEMyLST IMASSEM=5SRC ¢MFAR3/F 1y MASSEMy MENLD/C
KBINIMNIORCT o LET IMNORCT=SRC ¢ MFAR3/F 1y MNORCT » MENDI/C
XBRINIMFROFCLST IMPROFC=SRC IMFAR3/F 11y MFROFC Yy MENLD/C
KBINIMACRD,LST¢MACRD=8RCIMFAR3/F 1y MACRDy MENLI/C
KEINIMNMLIS,LSTIMNMLIS=SRCIMFAR3/F 1y MNMLISYyMEND/C
XBINSMNCNDL Y LLST EMNCNDL=8RC I MFAR3/F 1y MNCNDL » MEND/C
XRINIMFLOAT»LSTIMFLOAT=8RCIMFARS/F 11y MFLOAT y MEND/C
XBINIMSCIORy LSTIMSCIR=8SRCIMFAR3/F 1 yMSCOR y MEND/C
XEINIMLISTCyLSTIMLISTC=8RCIMFARS/F1yMLISTCy MEND/C
XBINIMENRDSLET IMENRIS=SRCIMFARI/F S Ly MENBDS » MEND/T
XBINIMNSECR LST !MNSECR=8RCIMFAR3/F$1yMNSECRyMEND/C
kRINIMBETMXy LOTIMSETMX=8SRCIMFARI/F 1y MSETMXy MEND/C
XBINIMUATDOR LST IMOATOR=8RC IMFAR3/F 1y MDATDR »y MEND/C
XBINIMOFTERyLSTIMOFTER=SRCIMFAR3/F {1y MOFTERy MEND/C
XBINIMWORDEyLST IMWORDE=SRCIMFAR3/F 1y MWORDE Yy MEND/C
KBINIMNMACSyLST IMNMACS=8RCIMPAR3/F 1y MNMACS » MEND/C
XBINIMREFTLST IMREFT=8SRCIMFAR3/F 1y MREFTy MEND/C
XBINIMOVFSTLSTIMOVFST=8RCIMFARI/F 1y MOVFST yMEND/C
XEINIMNEXFSyLSTIMNEXFS=8RCIMFARI/F 1y MNEXFSy MEND/C
XBINIMNEWCDLST IMNEWCHI=8RCIMFAR3/F 1y MNEWCDH s MENDI/C
XBINIMACOFLST :MACOF=8SRCIMFAR3/F {1y MACOF » MEND/C
XERINIMSCNLEsLST IMSCNLB=SRCIMFAR3/F 31 MSCNLEy MEND/C
XBRINIMACRCLST ¢ MACRC=SRCIMFAR3/F 1 yMACRCy MEND/C
XBINIMGETLNy LSTIMGETLN=SRC ¢MFAR3/F 1y MGETLNy MEND/C
KRINIMSETIMy LETIMSETIM=8RCIMFAR3/F 1y MSETIMy MEND/C
XBINIMSETDR, LESTIMSETIR=SRC IMFAR3/F 1y MSETIRy MEND/C
XBINIMGMARGLST !MGMARG=8SRC IMFAR3/F {1y MGMARG » MEND/C
XBINSMROLFTyLSTIMROLFT=8RCIMFAR3/F 1y MROLFT y MEND/C
XBINIMNLSTGyLSTIMNLSTG=5RCIMFAR3/F 1y MNLSTGy MEND/C
XBINIMRIUNFyLST IMRSUNF=SRC IMFAR3/F 1y MRSUNF y MEND/C
XBINIMSYMEBLLSTIMSYMRBL=8RCIMFARI/F 1 yMSYMEL y MEND/C
XBINIMUMOVRyLST IMUMOVR=8GRC ¢MFAR3/F 1y MACFLM/F 1y MUMOVR Yy MEND/C
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XBINIMFUSHyLST I MFUSH=SRC{MFAR3/F {1y MFUSH» MEND/C
XBEINIMSFACEy LST IMSFACE=8SRC !MFAR3/F 1 yMSFACE » MEND/C
XRINIMRIOWR s LST IMROWR=SRC ¢{MFAR3/F 1 s MROWR » MENDI/C

+R LINK

XRINIMACROy LSTIMACRO=RINIMMAIN/T/W//
XBINIMSFACE y MGETMX » MFUSHy MNMACS y MCRFIO
XBRINIMROGUNF y MNUMRS y MACOF » MACRC

XRINIMSONLEy MENIILNy MFFROFC

KRINIMNEWCL y MNCNDIL y MSCDIR

XEINSMREFT »y MWORDE y MNSECRK

XBINIMOATOR » MOVFST y MNEWCD
ARINIMNEXFS y MGETLNy MSETIMy MSETOR y MGMARG
ARINIMROLFTy MSYMEL y MUMOVR

KRINIMINIFL yMSETUFyMINOFL/021

XEINIMASSEMy MEETIN/O S

KEINIMINIVUMy MENDFG/00 L
XRINSMACRIy MLAREL y MASGMT y MNEWST y MNDIRCT /03 1

XBINIMFLOAT/0:2

XBINIMRIOWRy MOFTER/70:2

KXEINIMNMLIS/0:3

K¥RINIMNLETGy MENRDS »MLISTC/023//

XSTART

sTIM

$MES MAKE MACBK

+R MACRO
XBINIMMAIN.MBKyYLSTIMMAIN.LS8=8RCIMFAR2y MMAINy MEND/C
XRINIMNEWCL JMB8KyLST IMNEWCL. . L88=8RCIMFAR2/F 11y MNEWCL y MEND/C
XRIN:MCRFIO.M8KyL.STIMCRFIO.LS8=8RCIMFAR2/F$1yMCRFIOyMEND/C
XEINIMNUMRS . MBKy L ST IMNUMRS . LS8=8SRCIMFAR2/F 1 yMACFLM/F ¢ 1y MNUMRS y MENLDI/C
XBINIMLAREL sMBRyLST !MLAREL .LS8=8SRCIMFAR2/F {1y MLAREL y MENL/C
XBINIMNEWST +MB8Ky LST IMNEWST.LS8=5RCIMFARR/F 1y MNEWST y MEND/C
XRINIMASGMT s MBKyLST IMASGMT . L.G8=8BRCIMFAR2/F 1 yMASGMT y MEND/C
XBINIMENDFS . MB8Ky LSTIMENDFS . L88=5RCIMFAR2/F 1y MENDFSy MEND/C
XRINIMENDLNMBKy LET IMENDLN.LS8=SRCIMFAR2/F 1y MENDLNy MEND/C
XBRINIMSETON . MB8K s ST IMSETIN, LE8=8RCIMPAR2/F 1 yMSETINy MEND/C
XEINIMINOFL JMBKyLESTIMINOFL . LE88=SRCIMFAR2/F {1y MINOFL y MEND/C
XRINIMSETUF .M8KyLST IMSETUF.L.S58=8RCIMFAR2/F 1y MSETUF/C
XBINIMINIVM.MBRKyLSTIMINIVM.LS8=8RCIMFAR2/F 1 yMACFLM/F 1y MINIVMyMEND/C
XKERINSMINIFL .MBKy LSTIMINIFL .L.68=8SRC!MFAR2/F 1 sMINIFLyMEND/C
XBINIMASSEM  MBKyLST IMASSEM,L.88=8RCIMFAR2/F ¢ 1y MASSEMy MEND/C
XBINIMNIORCT +MBRyLSTIMNIRCT JL.S8=8RCIMFAR2/F 1y MNDORCT s MENLDI/C
XRINIMFROFC MBKyLSTIMPFROFC,LS8=SRCIMFAR2/F 1y MFROFCyMEND/C
XEINIMACRD . MBRyLST I MACRD . LS8=SRCIMFAR2/F 1 s MACRDyMEND/C
XBINIMNMLIS . MB8KyLST IMNML. IS 1.88=8RCIMFAR2/F {1 yMNMLISy MEND/C
XBINIMNCNDL s MBKy LST IMNCONDL . L88=SRC I MFAR2/F 1 1 y MNCNIL y MEND/C
XBINIMFLOAT sMBKyLSTIMFLOAT.LS8=8RCIMPAR2/F 1 yMFLOATyMEND/C
KBINIMSCOR . MBRyLET IMSCOR.L.S8=SRCIMFAR2/F {1y MSCIRy MENDI/C
XBINIMLISTC.MBKyLSTIMLISTC,L.88=SRCIMFAR2/F1yMLISTCyMEND/C
XEINIMENEDS . M8Ry LSTIMENRNG . LS8=8RCIMPARR2/F 1 1y MENEDS y MEND/C
XBINIMNSECR +M8KyLSTIMNSECR.L58=8RCIMFAR2/F {1y MNSECRyMEND/C
XEBINIMSETMX s MBKy LST IMSETMX . LE8=SRCIMFAR2/F 1y MSETMXy MENDI/C
XBINIMDATOR sMBKy LSTIMIATIR.L.S8=8RCIMFPAR2/F 1 yMDATOR » MENDI/C
XEINIMOFTER «MBKL.ST ¢! MOFTER.LS8=5RCIMFARZ/F 1 yMOFTERy MEND/C
XRINIMWORDE . M8KyLST ¢ MWORDE . LS8=SRCIMFARR2/F 1y MWORDR y MENDI/C
XBINIMNMACS sMB8KyLST I MNMACS . L.S8=SRCIMFAR2/F {1y MNMACSy MENLI/C
XBINIMREFT .MBKyLSTIMREFT . .L88=8SRCIMFAR2/F {1 yMREFT yMEND/C
XEINIMOVFST .MBK,LST IMOVFST.L88=SRCIMFAR2/F 1 yMOVFSTyMENDI/C
XBINIMNEXFS . MB8Ky.S5TIMNEXFS,.LS8=SRCIMFAR2/F 11 yMNEXFS yMEND/C
XBINIMNEWCD . MBKyLSTIMNEWCD . L.S8=5RC I MFAR2/F {1y MNEWCD » MENII/C
XBINIMACOF.MBKyLST IMACOF.L.S8=5RC:MFAR2/F {1y MACOF s MEND/C
XBINIMSCNLE.MBKyLST IMSCNLE.LS8=SRCIMFAR2/F 1 yMSCNLEyMEND/C
XBINIMACRC . MBKyLST!MACRC.LS8=5RCIMFAR2/F$1yMACRCyMEND/C
XBINIMGETLN.MBKyLSTIMGETLN.LS8=5RCIMFAR2/F$1yMGETLNyMEND/C
XKBINIMSETIM .MBRKyLSTIMSETIM.LS8=8RCIMFARZ/F 1y MSETIMyMEND/C
¥BINIMSETOR JMBKyLST IMSETDR . 1.88=5RCIMFAR2/F 1 yMSETIRy MEND/C
XBIN!MGMARG + MBKy LST ! MGMARG . LS8=SRCIMFAR2/F 11y MGMARGy MEND/C
XBINIMROLFT .MB8KyL.STIMROLFT.LS8=SRCIMFAR2/F 1 yMROLFTyMEND/C
XEINIMNLSTG . MBKyLST I MNLSTG . L.SB=SRC ¢ MFAR2/F {1y MNLSTG» MENL/C
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XEBINIMRGUNF  MBRyLST I MRSUNF . LS8=SRC ¢ MFAR2/F {1y MRSUNF y MEND/C
XEINIMSYMEL « MBRyLST !MSYMEL . LS8=SRC ! MFAR2/F 1y MSYMEL y MENDI/C
XEINIMUMOVR, MBKyLST IMUMOVR . LSB8=SRC ¢! MFAR2/F 1y MACFLM/F ¢ 1y MUMOVR y MENDI/C
XBINIMFUSH.MBK,LST{MFUSH.LS8=SRCtMFAR2/F$1yMFUSH» MEND/C
XEINIMSFACE . MBRyLST IMSFACE . LSB=8RC ! MFAR2/F 1y MSFACE y MENDI/C
¥EINIMRDWR . MBKyLST !MRIWR . L58=SRCIMFAR2/F ¢ 1y MRIWR y MEND/C
+R LINK

XEINIMACBKyLST iMACBK=RINIMMAIN.MBKyMNEWCL . MBK/T/W/R$730//
XEBINIMCRFIO.MBKyMNUMRS . M8K
XEINIMLAREL . MB8Ky MNEWST « MBK y MASGMT . MB8K/0 ¢ 1
XBINIMENDFS . MBK/081

KEINIMENDLN.MB8K/7021

XBINIMSETION .MB8K/0$1

KRINIMINOFL .MB8K/7081

KBINIMSETUF . MBKyMINIUM, MB8KyMINIFL . MBK»MASSEM . M8K» MNIIRCT . MB8K/0¢ 1
XBINIMFROFC.MBK/022

XBINIMACRII. MBK» MNML IS . MBK/022

ABINIMNCNIIL . MBK/032

XBINIMFLOAT .MBK/7022

XBINIMSCIR.MBK/7022

XRINIMLISTC . MB8RyMENERDS . MBK» MNSECR « MBK y MSETMX . MBK/0 ¢ 2
XEINIMOATIOR . M8Ky MOFTER + MBK » MWORDE . MBK/0$ 2
XEINIMNMACS . MBKy MREFT . MB8K/0$¢3

XBINIMOVFST .MBK/023

XEINIMNEXFS .MBK/02 4

KBINIMNEWCD . MB8K/0: 4

XEBINIMACOF . MBKy MSCNLE . MBKy MACRC «MBKR/0$ 4
XRINIMGETL.N.MBK/0:5
XBINIMSETIM.MBKy MSETDOR . MB8Ky MGMARG « MBR/01$5
¥RINIMROLFT.M8K/0:5

XEBINIMNLSTG . MBKy MREUNF . MBK/01 5

XEINIMSYMEL .MBK/0$6
XBINIMUMOVR . MB8Ky MFUSH . MBKyMSFACE +MBK/03 6
XBINIMRIWR.MBK/036//

XSTART

$E0.J

+R MACRO

XBINIMMAIN.OFT=8RC?!MFARL y MMAINy MEND
XBINIMINIVUM,OFT=SRC!MFAR1/F {1y MACFLM/F$1sMINIUM, MEND
XBINIMROLFT.OFT=SRC!MFARL/F {1y MROLFT y MEND

+R LINK

XBINIMACFSTyLST IMACFST=RINIMMAIN.OFT/T/W//
XBINIMSFACE » MSETMX y MFUSH s MNMACS » MCRF IO
XBINIMRSUNF y MNUMRS » MACOF y MACRC

XBINIMSCNLE» MENDLNy MFROFC

XEINIMNEWCL » MNCNDL » MSCDR

XBINIMREFT y MWORDIRy MNSECR » MDATIR
XBINIMOVFST » MNEWCD » MNEXFSy MGETLN
XEINIMSETIMy MSETDR »y MGMARG

XBINSMROLFT.OFT»MSYMEL » MUMOVR
XEINIMINIFLyMSETUFsMINOFL/021

XBIN!MASSEMyMSETION/OS 1

XBEINIMINIVUM.OFTyMENDFS/0:1
XBINSMACRI» MLAREL y MASGMT y MNEWST » MNOIRCT /03¢ 1
XBINSMFLOAT/0$2

XBIN:MRDWR» MOFTER/0$2

XBIN!MNMLIS/0:3

XEBINIMNLSTGy MENBIS s MLISTC/0:3//

XSTART

$EOJ



m

4.11

4.12

ASSEMBLY AND LINK INSTRUCTIONS FOR SYSTEM PROGRAMS

BUILDING CREF

$JOB/RT11/TIME ICREF.RAT
TTYIO

$MES MAKE CREF

+R MACRO

XBINI:CREFsLST!CREF=8RC:CREF/C

+R LINK

XRIN:CREFyLSTICREF=RIN:CREF

$E0J

BUILDING LINK

$JOB/RT11/TIME 'LINK.RAT

TTYIO
$MES MAKE LINK
+R MACRO
XEINILINKOsLST!LINKO=SRCILINKO/C
XRINSLNKOVIyLSTLNKOV1=SRCILNKOV1/C
XBIN!LNKGSDy LETILNKGSD=SRC ¢ LNRKGSD/C
XBINSLNKHIORLST $LNKHDR=8RCLLNKHOR/C
XEBINILNKMAF s LST I LNKMAF=8RC ! LNKMAF/C
XBINILNKSAVyLST {LNKSAV=SRE ILNKSAV/C
XEINILNKEMy LST ILNKEM=8RC {L.NKEM/C
+R LINK
KEBINSLINKyLSTILINK=RINILINKO/RBI700/W//
XEINILNKOV1/0%1
XBINILNKGSD/01
XEBINILNKHDR/031
XRINILNKMAF/021
XBIN:LNKSAV/021
XBIN:LNKEM/O1//
$E0.)




ASSEMBLY AND LINK INSTRUCTIONS FOR SYSTEM PROGRAMS

4.13 BUILDING LIBR

$JOB/RT11/TIME [!LIEBR.RAT

TTYIO
$MES MAKE L IER
+R MACRO
XBINILIBROYLST!LIBRO=SRCILIERO/C
XRIN!LIBR1,LST!LIRR1=SRCILIEBR1/C
XRIN!LIRR2yLST!LIRR2=SRC:LIRR2/C
XBINILIBR3»LSTILIBR3=SRCILIBR3/C
XBIN:LIBR4yLST!LIRBRR4=SRCILIEBR4/C
XBINILIBRS,LSTLIBRS=SRCILIEBRS/C
XBIN:LEREMyL.ST ! LERREM=8RC!LBREM/C
+R LINK
XRINILIBRyLST!LIBR=BINILIEBRO/W//
XRINILIERR1/021
XRINSLIBRR2/70:1
XRIN:LIBRR3/0:1
XBINILIRR4/0%1
XRINILIBRSG/7031
XRIN:LRREM/0:1//
$EOQJ

4.14 BUILDING FILEX

$JOB/RTLL/TIME TFILEX.BAT

TTYIO
HMES MARKE FILEX
+R MACRO
XBINIFILEXyLSTFILEX=SROCIFILEX/C
+ROLINK
XBINIFILEXsLOTIFILEX=RINIFILEX
$E0J

4.15 BUILDING SRCCOM

$JOR/RTLI/TIME  TSRCCOM.RAT
TTYIO
$MES MAKE SRCCOM
+R MACRO
XBINISRCCOMy LETISRCCOM=SREISRCCOM/C
+ROLINK
¥BINISRCCOMyLET {SRCCOM=RINISRCCOM
$EO0.J

4.16 BUILDING DUMP

BJOB/RTLL/TIME  TDUMF L RAT
TTYIQ

BMES MAKE DUMF

+R MACRO

KRINIDUMF  LST : DUMP=SRE S OUMP/C

oROLINK

KRINDUMF ST S DUMP=RIN DUMF

S0
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4.17 BUILDING THE SYSTEM LIBRARY (SYSF4.0BJ)

$JOB/RT11 ISYSF4.RAT
TTYIO

$MES MAKE SYSF4

+R MACRO

XBINICHAINJSRBJSLSTICHAIN/NISYM=SRCICHAIN
XRINICLOSEC.SEJ,LSTICLOSEC/N:SYM=SRC!CLOSEC
XBINICMFLT .SBJYLSTICMFLT=8RCICMFLT/C
XERINICONCAT.SEJsLSTICONCAT/NISYM=SRCICONCAT
XBINICVUTTIM.SEBJyLSTICUTTIM/NISYM=SRCICVUTTIM
XBIN!DEVICE.SRBJyLSTIDEVICE/N!SYM=SRCILEVICE
XBINIDIVAO.SBJYLSTINIVOO/NISYM=SRCIDIVS0
XBIN!GTIM.SBJsLSTIGTIM/NISYM=SRCIGTIM
XBIN(GTJR.SBJyLSTIGTIR/NISYM=SRC!GTJIR
XBINIGTLIN.SEBJsLSTIGTLIN/NISYM=SRCIGTLIN
XBIN!IADDR.SRBJYLSTIIAIDR/NISYM=5RC IADDR
XBINIIASIGN.SEJyLSTIIASIGN=SRCIIASIGN/C
XBIN!ICDFN.SRJIsLSTLICOFN/NSSYM=5RCICDOFN
XBINIICHCFY .SBJyLST:ICHCFY/NISYM=SRC ! ICHCFY
XBIN!ICMKT.SBJsLSTIICMKT/NISYM=5RC:ICMKT
XBINIICSI.SBJsLSTIICSI/NISYM=SRC!ICSI
XBIN!ICSTAT.SEJyLSTIICSTAT/NISYM=SRC:ICSTAT
XBIN!IDELET.SEBJyLSTIDELET/NISYM=SRC!IDELET
XBIN!IDSTATSEJyLSTIIDSTAT/NISYM=GRCIIDSTAT
XBIN!IENTER.SBJyLSTIIENTER/N!SYM=8RC!IENTER
XRIN!IFETCH.SRJyLSTIIFETCH/NSSYM=SRC:IFETCH
XRIN!IFREEC .SBJy LTI IFREEC/N:SYM=8SRC?!IFREEC
XBIN!IGETC.SBJ,LST!IGETC/N!SYM=8RCIIGETC
XBIN!IGETSF.SBJsILSTLIGETSF/NISYM=SRC:IGETSF
XBINIIJCVUT.SEJyLSTIIJCVT/NISYM=8RCIIJCVT
XBINIILUNJSBJSLSTIILUN/NISYM=8RC?!ILUN
XEINIINDEX.SEJsLSTIINDEX/NISYM=SRCIINDEX
XEIN!INGERT.SEBJyLSTIINSERT/NISYM=6RC:INSERT
XRINIINTSET .SRJyLETIINTSET=SRCIINTSET/C
XBIN:IFEERK.SBJLSTIFEEK/N!SYM=5RC!IFEEK
XRIN!IFEERE.SEBJyLSTIFEERR/N:SYM=8RC!IFEEKE
XEBIN!IQSET.SRJyLSTIIQSET/NISYM=SRC!IQSET
¥BIN:IRADSO.SRIyLETIRADSO/NISYM=8RC ! IRADNSO
KBINIIRCVD.SEBJyLST!IRCVD/NISYM=8SRC!IRCVD
XBINSIRCVIDF SBJyILST S IRCVOF/N:SYM=GRC ! IRCVDF
XRIN:IREAD.SEBJSLST I IREAD/N:SYM=SRC ! IREAD
XBINIIREADF .SRJyLET L IREADF/NISYM=8RC ! IREADF
XRIN:IRENAM.SBJLST I IRENAM/NISYM=GRC ! IRENAM
XBIN:IREOFN.SEJyLST!IREOFN/N!SYM=SRC!IREOFN
XBIN!ISAVES .SBJsLSTIISAVES/NISYM=6RC ! ISAVES
XBIN:ISCHED .SRJyLST:ISCHED/N:SYM=8RC ! ISCHED
XBIN:ISDAT.SRBJYLSTIISOAT/NISYM=GRCIISDAT
¥BIN!ISDATF .SRJSLETIISHATF/NSSYM=8RC:ISDATF
XBIN!ISLEEF .SRJyLSTIISLEEF/N!SYM=GRC ! ISLEEF
XBRINIISFFN.SBJyLSTIISFFN/NISYM=SRCIISFFN
XRIN:ISFFNF cSRBJsLSTIISFFNF/NISYM=8RC ! ISFFNF
XBRIN:ISFY.SEBJyLSTIISFY/NISYM=6RCIISFY
XBINSITLOCK.SBJsLSTIITLOCK/N:SYM=SRCIITLOCK
XBINIITTINR.SBJIyLSTIITTINR/NISYM=SRCIITTINR
XBINSITTOUR.SEBJyLSTIITTOUR/NISYM=8RCIITTOUR
XBIN!ITWAIT.SBJsLSTIITWALIT/NISYM=8RCIITWAILT
XRINIIUNTIL.SEBJyLSTIIUNTIL/NISYM=8RCITIUNTIL
XBINSIWAIT SRIyLSTIIWALIT/NISYM=5RCIIWAIT
XBIN!IWRITE.SRBJsLSTIIWRITE/N:SYM=SRC:IWRITE
XBINSIWRITF.SBJyLSTIIWRITF/NISYM=8RCIIWRITF
XBIN:JADDLSBJyLSTIJALID/NESYM=8RC JADD
XRINSJOMF W SRIyLSTIJCMP/NISYM=8RC ! JCMF
KRINSJDIVLSEJLST EJDIV/NSSYM=8RCJDIV
¥RIN:JFIX SRy LSTIIFIX/NISYM=6RCIJFIX
XBRIN:JFLT.SBIsLETIJFLT/NSSYM=GRCIIFLT
XRIN:JICVUT.SRIPLSTIJICVUT/NSSYM=5RC:JICVT
XBIN:JUCVT.SRIyLSTIJJCVT/NESYM=5RC: JJCVT

4-9
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XRINSJMOV.SRIyLSTIIMOV/NISYM=8RC ! JMOV
XBINIJMUL SBJyLST S IMUL/NISYM=8RC ¢ JMUL
XRIN!JSUR.SEBJsLST JSUR/NSYM=SRC ! JSUR

XBIN! JTIME.SBJyLST:JTIME/N:SYM=8RC ! JTIME
XBINILEN.SEBJyLSTILEN/N:SYM=SRCILEN
XBRIN!LOCK.SEJyLSTILOCK/N!SYM=8SRC!LOCK
XBIN!LOOKUF.SEJsL.ST:LOOKUF/N?!SYM=SRC ! LOOKUF
XBINIMRKT.SEJyLSTIMRKT/NISYM=8SRCIMRKT
XRINIMTSET .SEJsLSTIMTSET/NISYM=SRCIMTSET
XBINIMWAIT.SEJyLSTIMWALIT/N!SYM=SRCIMWAIT
XBINIFRINT.SBJyLST!FRINT/N!SYM=SRCIFRINT
XRINIFURGE.SBJyLST{FURGE/N!SYM=8RC ! FURGE
XBINIRSOASC.SRJILSTIRS0ASC/NISYM=8RCIRS0ASC
XRINIRCHAIN.SEJyLSTIRCHAIN/N:SYM=SRCIRCHAIN
XBIN!RCTRLO+SEJyLSTIRCTRLO/NISYM=SRC!RCTRLO
XRIN!REFEAT .SEJyLSTtREFEAT/NISYM=SRC:REFEAT
XEIN!RESUME . SBEJyLSTtRESUME/N:SYM=8RC !RESUME
XRIN!SCCA.SBJLESTISCCA/NISYM=SRC:SCCA
XBIN!SCOMF .SRJyLST!SCOMF/N:SYM=5SRC :SCOMF
XBIN:SCOFY.SBJyLSTISCOFY/NESYM=8SRC!SCOFY
XBINISECNDS.SBJyL.STISECNIS/NISYM=SRC!SECNDS
XRIN!SETCMD.SEJyLSTISETCMI/NISYM=8RC :SETCMD
XBIN!STRFAD.SEBJyLSTISTRFAD/NISYM=SRCSTRFAD
XBIN!SURSTR.SEJyLSTISURSTR/N:SYM=SRC!SUBSTR
XBINISUSFND.SEJyL.ST:SUSFNI/NISYM=8RC :SUSFND
XBIN:SYSLERV.SEJsLSTISYSLRVU/NISYM=SRCISYSLEV
XBIN:TIMASC.SEBJ,LETITIMASC/NISYM=8RC:TIMASC
XBINSTIME .SEJsLSTITIME/N:SYM=8RC ! TIME
XEBINSTIMEL .SEJyLST!TIMEL/N:SYM=8RCITIMEL
XBIN!TIMSUB.SEJYLST!TIMSUR/NISYM=SRC:TIMSUR
XBIN:TRANSL +SEJyLST:TRANSL/N!SYM=SRC ! TRANSL
XRINITRIM.SBJSLSTITRIM/NISYM=SRC!TRIM
XBEINIUNLOCK.SEJsLSTIUNLOCK/N?:SYM=SRC !UNLOCK
XBRINIVERIFY.SEJyLSTIVERIFY/N:SYM=SRCIVERIFY
+R FORTRA
XBIN:FUTSTR.SEBJyLSTIFUTSTR=8SRCIFUTSTR/I:THR/S
XBIN!GETSTR.SBJyLST!GETSTR=SRC{GETSTR/I:THR/S
+R FIF

XBIN!SYSF4,0BJ=RINX.SBJ/R/U

$EOJ

BUILDING SYE AND PSE

$JOR/RTLL/TIME  1SYEJRAT

TTYIO
$MES MAKE SYE s FSE
«R FORTRA

XBINISYMANZy LSTISYMANZ=SRCISYMANZ
XBINISYINFTyLETISYINFT=6RCISYINFT
XEBINISYCOMLy LETISYCOML=8RC I SYCUML.
XEBINISYLINLyLETISYLINL=GRCISYLINI
XBINISYREGNy LETISYREGN=SROISYREGN
XBINISYSEQHy LETISYSEQH=SRCISYSEQH
XBINISYDEVy LET SYNEVY: C:SYDEV
XBINISYFARYLSTISYFAR=SRCISYFAR
XBINISYSUMy LET ISYSUM=SREISYSUM

+R MACRO
XBINISYGRARYLSTISYGRAR=SRCISYGRAR/T
XBINSFSELSTIFSE=SRCIFSE/C

R OLINK

XKBINISYE LESTISYE=RINISYMANZ y SYREGN s SYLINLySYGRAR/ W/ /
ARBINISYDEV/02 ]

XBINISYFAR/OL
KBINISYINFT,SYCOMLZO]
XBINISYSEQH/0 L

XBINISYSUM/OL//
XBINIFSE S LESTFSE=RINIFSE

$EOJ
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(!Mw 4.19 BUILDING SYSGEN
$JOB/RT11/TIME ISYSGEN.EAT

TTYIO
$MES BUILD SYSGEN
+R FORTRA
XBIN!SYSGENsLST!SYSGEN=SRC!SYSGEN/I{THR/E/B/W/N24A/V/0/S
+R LINK
XBRINISYSGEN,LSTISYSGEN=RIN:SYSGEN/UW
$EO0J

4.20 BUILDING PATCH AND PAT

$JOB/RT11/TIME !FATCH.RAT
TTYIO
$MES MARKE FATCH & FAT
+R MACRO
XBRIN(FATCHyLSTIFATCH=SRCIFATCH/C
"‘\ XRIN(FATYLSTIFAT=SRCIFAT/C
' «R LINK
XBIN(FATCHYLST:FATCH=RBINIFATCH
XBINIFATLSTIFAT=RINIFAT
$E0J

4.21 BUILDING ODT

$JOB/RT11/TIME 10DT.BAT
m TTYIO
, $MES MAKE ODT

+R MACRO
¥RINIODT,LST:ODT=8SRC:ODT/C
$E0J

4.22 BUILDING THE VT1ll LIBRARY AND PLOT55

’!‘\ $JOB/RTL1/TIME IVUTLIR.ERAT
TTYIO
$MES MAKE VTLIE & FLOTSS
+R MACRO

XRINIVTCALL1,LSTIVTCAL1=SRCIVTCALL1/C

XRINIVTCALZ2»LSTIVTCAL2=SRCIVTCALR/C

XBINIVUTCAL3yLSTIVTCAL3=SRCIVTCAL3/C

XRINIVUTCALA4»LSTIVTCAL4=SRCIVTCALA/C

XRINIVTBASE yLSTIVTRASE=SRCIVTRASE/C

XRINIFLOTSS,LSTIFLOTSS=SRCIFLOTSS/C

+R FIF
XEINSVUTHOLRORJ=RINIVTCAL1.0BJsVTCAL2,.0BJyVTCAL3.0EJyVTCAL4,.0BJ»VTRASE.ORJ/E/U
$EO0J
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4.23 BUILDING FORMAT

$JOR/RT11/TIME 'FORMATJ.BAT

TTYIO
$MES MAKE FORMAT
+R MACRO
XEBINIFORMATyLST IFORMAT=8RC {FORMAT/C
XEINIFMTOY»LSTIFMTDY=SRCIFMTDY/C
XBINIFMTRKyLSTIFMTRK=SRC!FMTRK/C
+R LINK
XRINIFORMAT yLST IFORMAT=SRC!FORMAT s FMTDY » FMTRK/W
$E0J

4.24 BUILDING RESORC

$JOE/RT11/TIME |RESORC.RAT

TTYIO
$MES MAKE RESORC
Kk MACRO _
XEINSRESORCyLST tRESORC/C=SRC ¢ RESORC
KBINIRESKRC1,LSTRESRC1/C=8RC ¢t DIRMAC/MyRESRC1
R LINK
KRINIRESORCyLST RESORC=EINRESORC » RESRC1/U$100
KFATCH
$E0J

4.25 BUILDING SWAP

$JOR/RT11/TIME !SWAF.RAT
TTYIO

$MES BUILD SWAF.SYS

+R MACRO

¥RIN:SWAF=8SRC!MEND

+R LINK

XBIN:SWAF .SYS=RIN!SWAF/E{30000

$EO0J

4.26 BUILDING TECO

$JOB/RT11/TIME ITECO.RAT
TTYIO
$MES MARE TECO
+R MACRO
XBIN!TIOLSTITIO=SRC!TIO/C
+R LINK
¥BINGTECO,LSTITECO=RIN!TIO»SRC:TECO/W
$EO0J



APPENDIX A

EXAMPLE SYSGEN'S

\

\

‘ This appendix contains the actual console terminal output generated
during three RT-11 system generations. The first uses the expanded
form of dialogue to generate a base-line SJ monitor for RX01l diskette,
the second uses the short form to build SJ, FB, and XM monitors for
RLO1 with almost all functionality included. The third example shows

‘ ‘ the complete procedure for undertaking a SYSGEN on a system with two
RX01 diskette drives.

A.1 BASE-LINE RX0l DISKETTE SJ GENERATION

This example shows the actual SYSGEN dialogue and the resulting SYCND
file.

RT-11 SYSTEM GENERATION FROGRAM V02.11

Do wou want the exranded form of dislogue L[Y/NI1 (Y)? (D)

All answers requiring 3 choice are indicated bw LCY/N]

and reeuire wou to ture either ‘Y’ for wes or ‘N

for no followed by a8 carriade return. Answers reeuiring

rnumeric inrut are indicated by [D] for decimal inrut and
"ns LOJ for octal inrut. Answers recuiring a device name

resronse are indicated bw L[DD]F answers requiring a

device name followed by 8 unit number are indicated

bw CDOUT, If wou enter rno resronse (Just @ CARRIAGE RETURN)»

wour answer will default to the resronse indicated in

rarentheses before the cuestion mark (e.dg., [DD] (RK)?).

Your resronses are checked for validity wherever rossible.

The outruts of this SYSGEN rrodgram are two conditional
files (SYCND.MAC amnd SYSTERL.MAC) and three indirect
command files (SYSELD.COMs» MONERLD.COM and DEVRLLD.COM)
which asre used to assemble and link the monitor(s) and
device handlers for the tardet sustem., The assembly
and linking rrocess requires a machine with at least
16K words of memory and mass storadge with at least 500
free blocks on the outrut device and 128 free blocks
on the sustem device.




EXAMPLE SYSGEN'S

The followindg dizlodgue asks auestiorns about

the configuration for which the sustem is being
deneratedr and about monitor and device surrort
ortions sou maw desire. You should have read the
RT-11 Suystem Generation Manual before rroceeding.

You can termirniate SYSGEN at any time by twuring CTRL/C.

The RT-11 sustem includes a varietw of momitorsy sllowing

wou to select the monitor best suited to wour

arrlication., The monitors are customized to wour confidguration
bw this SYSGEN rrocessr andy while wou maw build anw rnumber of
monitorsy wou should reslize that SYSGEN rlaces a larde

demand on time and data storade.

If gou elect to build the base-line
sindle—dob (SJ) monitory no other monitors
mag be built during the same SYSGEN rass.

The base-line single~dJdob (SJ) monitor is the mimimal monitor
rnecessary to execute standard swustem fumctions., It is intended
for sustems with onlw 8K words of memorys or for larder
systems that recuire the lowest rossible monitor overhead.
levice surrort is limitedy and some features of the

SJ monitor usable in larder configurations are omitteds

such a8s BATCH and VT11 susrort.

[o wou want the bhase-lirne sindgle-Jdob monitor LY/NI (N)7 Y (D)

The following ortions arrly to all monitors.

RT-11 assumes a3 60 Hz rower line frecuencws but can
ortionally surrort a8 50 Hz frecuency.

[o wou want the ortional 50 Hz clock susrort LY/NI1 (N)T? (ReD)

The bootstrar ortionally executes an indirect file when
starting the sustem.

Do wou want the startus indirect file L[Y/NI1 (Y)>? Crer)

The following cuestions ask about the

rerirheral devices that sre to be surrorted bwy the
denerated sustem. Ry selecting surrort for a8 srecific
devicer wou make the device known to the monitor’s
device tablesy and wou cause a device handler

to be dgernerated for the device., If uwou do not select
3 srecific devicey wou will have to create the
device handler serarately and use the monitor

INSTALL command when device access is desired.

RT-11 surrorts the following devices as swstem devices?
RK  RKOS Cartriddge Disk
IT DECtare
X Flexible Diskette

You must select one as wour sustem devices use the
two character device name as indicated asbove.
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What is the name of the sustem device L[NNI (RK)? DX (ren)

The RX11l flexible diskette subsustem surrorts only two
drives for each controller. If wour sustem contains four
diskette drivesy there is a second controller rresent
surrorting the third and fourth units.

Io wou want surrort for a second RX11 controller L[Y/N1 (N)7? CreD)

What is the CSR address for the
first RX11 controller COJ (177170)7 (ReD)

What is the vector address for the first RX11 controller L[01 (264)7 (xeD)
Do wou want RKOS/RKOSF disk surrort [Y/NI1 (N)? (Rer)

o sou want TC11l DECtare surrort [Y/NI (N)? (ReD)

Do wou want lime mrinter susrort LY/NI (Y)? (D)

The line rrinter vector address is normally 200

and the CSR address is rnormally 177514, If wour srinter
is installed at another vector or CSR addresssy wou
must srecify the correct values.

Does wour rrinter have a non-standard vector or CSR address [CY/NI (N)? (rer)

The FC11 is 3 high sreed rarer tare reader/runch unit.
The FR11 is 8 similar unit with a8 high sreed reader but no surRch.

Do wou want FC11l high-sreed rarer tare reader/runch surrort C[Y/NI (N)? (D)
o wou want FR11 high-sreed rarer tare reader surrort L[Y/NI (N)?

The null handler is a mechanism that a3llows lodical
inFut and outrut to taeke rlace without actual rhusical
data transfers. It is most useful in debudding arrlications.

Io wou want the null handler LY/NI (Y)? (Rer)

This comrletes the device auerw., Srace in the monitor is allocated
only for the devices srecifiedy but wou maw sllocaste additional
srace by recuesting emrty device slots. Allocate

one emrty slot for each device wou internd to add to

the suystem after it is built.
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How many extra device slots do wou want [D] (0)7? Cen)

The indirect command files denerated by the SYSGEN rrodgram
contain commands that will delete the obdect modules

from which the sustem is built whern thew are

rno londger needed. This measure serves to conserve disk
srace while the sustem is beindg built. It is often usefulys
howevery to keer the obdect modules for later use in
ratching the sustem. If wour outrut device

has sufficient free sracergyou can elect to retsin all
sustem obdect modules for future use.

[o wou want to retain the sustem OBRJ‘s LY/NI1 (N)7? Crer)

The SYSGEN assembling and linkindg srocess requires a
source inrut and a3 binarw outrut devicer as well as an
outrut device for monmitor link mars. You must srecify
the rhysical name andg unit number for each (for examrler
RK1y [F4y etc.). For more exrlanationr see

Section 3.6.1 of the RT-11 Sustem Gerneratiom Marnual.

What is the FHYSICAL rname and unit of the
source inrut device CDDUIT (RK1)? DX1 Ceer)

What is the FHYSICAL name and unit of the
binarg outrut device [DDOUIT (RKO)? NX0 (rer)

What is the FHYSICAL name and unit of the
mar outrut device LDDUIT (TT)? ()

To build am entire swystemy mount the source and

binary disksy cory the files SYCND.MAC and SYSTEL .MAC

to the source disky and ture "@SYSELI®. To build Jdust the monitorss
ture "@MONELD®, To build Just the device handlerss ture

"@DEVELD"*,. For more informations read Section 3.6 of the

RT-11 Sustem Generation Marwual.

END' OF SYSGEN FROGRAM--TDlorn’t fordget to corwg DKISYCND.MAC and
DKISYSTEL .MAC to the source disk before executing the
command file(s)., Remember that SWAF.SYS must
be on 3ll bootable volumes.
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+SETTL SYSTEM CONDITIONAL FILE
SYCND.MAC--SYSTEM CONDITIONAL FILE

COFYRIGHT (C) 1978

> wr W wr W

DIGITAL EQUIFMENT CORFORATIONy MAYNARD, MASS.

SYSGEN = 1 » INDICATE SYSGENED MONITOR

3 BASE-LINE SJ MONITOR
TIME$R = 0 iNO TIMER SUFFORT
MFT$Y = 0 #NO MEMORY FARITY SUFFORT
RATC$H = 0 #NO BATCH SUFFORT
ERL$G = 0 #NO ERROR LOG SUFFORT
ESCs$F =0 #NO ESCAFE SEQUENCE SUFFORT
ROF$L =0 sNO MESSAGE ON SYS I/0 ERRORS (S.J)
CLOCK = 60. sFOWER LINE FREQUENCY (SJyFE»XM)
STAR$T = 1 iSTARTUF COMMAND FILE (SJsFE»sXM)
$0XSYS =1 $SYSTEM DEVICE
IX$CSR = 177170 sCSR OF FIRST RX11
DX$VEC = 264 sVECTOR OF FIRST RX11

A.2 RLO1l, sJ, FB, AND XM GENERATION

This example shows the actual SYSGEN dialogue and the resulting files:
SYCND, SYSBLD, MONBLD, and DEVBLD.

+R SYSGEN

RT-11 SYSTEM GENERATION FROGRAM V02.11

Ilo wou want the exranded form of dislodgue L[Y/N1 (Y)? YES (D)
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All answers recuiring a choice are indicated by [Y/NI

and require gou to ture either ‘Y’ for wes or ‘N’

for no followed bw a3 carriade return. Answers reauiring
numeric inrut are indicated bw LD] for decimasl inrut and
LO1 for octal inFut. Answers requiring 3 device name
resronse are indicated by L[DD]5 arswers requiring s
device name followed bwy 3 unit number are indicated

be CDODUT. If wou enter mo resronse (Just 8 CARRIAGE RETURN)»
gour answer will default to the resrorse indicated in
rarentheses before the auestiorn mark (e.dg., [OD]T (RK)T).
Your resronses are checked for validitwy wherever rossible.

The outruts of this SYSGEN rrodram are two conditionsl
files (SYCND.MAC and SYSTEL.MAC) and three indirect
command files (SYSELI.COMy MONELD.COM and DEVELD.COM)
which are used to assemble and link the monitor(s) and
device handlers for the tardget sustem. The assembly
and linking rrocess requires a machine with at least
16K words of memorws and mass storade with at least S00
free blocks on the outrut device and 128 free blocks
on the sustem device.

The following dislogue asks auestions asbout

the cornfiguration for which the sustem is being
denerateds and sbout momitor and device surrort
ortions vou maw desire. You should have read the
RT-11 Sustem Gerneration Manual before rroceedind.

You can terminate SYSGEN at anwg time by twring CTRL/C.

The RT-11 sustem includes a variety of monitorsy sllowing

woul to select the momitor best suited to wour

arrlication. The monitors are customized to wour confidguration
bw this SYSGEN rrocessy andy while wou maw build anwg number of
monitorss wou should realize that SYSGEN rlaces a3 larde

demand orn time and data storadge.

If wou elect to build the base-line
single-Jdob (8J) momitory mo other monitors
maw be built during the same SYSGEN rass.

The base-line sindgle—dob (8J) momitor is the minimal monitor
rnecessary to execute standard sustem functions. It is intended
for sustems with only 8K words of memorwr or for lardger
sustems that recuire the lowest rossible monitor overhead.
Device surrort is limitedy and some features of the

SJ monitor usable in larder confidurations are omittedy

such as BATCH and VT11 susrort,

Do wou want the base-line single-Job monmitor CY/NI (N)? NO (D)

The sindle—-Jdob (SJ) monmitor rrovides am envirornment suitable
for the develorment of simrle aerrlications in FORTRAN or
BASIC. It rrovides a subset of the foredground/background
(FB) features and offers maximum abilitw for minimum size.
Some additional features may be added during SYSGENs but at
the cost of increased monitor size.
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Do sou want the single-dob (SJ) monitor [Y/N1 (Y)? YES (ReD)

The foredround/backdground (FR) monitor offers an extended
set of facilities which are helrful for arelications
involving real-time or data aceuisition. These

include timer surrorty serialized asunchrorous 1/0y and
surrort for a8 foredround Job.

o wou want the foredround/backdground (FR) mormitor L[Y/NJ (Y)? YES (D)

The extended memory (XM) monitor is a version of the FR
monitor which surrorts ur to 128K words of memorwy. It is
useful for advanced arrlications that require an extended
addressing srace. The XM monitor is larder tham FR and
reauires 3 resident USR and drivers.

[o wou want the extended memors (XM) mormitor LY/NI1 (N)? YES (D)
There are 8 rnumber of monitor ortions wou mas select?

The following ortions arrly onls to the 8J monitor.

The SJ mormitor riormalls does rnot have timer surrort.
You maw ortionally include the +MRKT and .CMKT recuests.

o wou want timer suprort in the SJ monitor CY/NI (N)? YES GeD)

The device time-out ortion rermits device drives to issue
mark time recuests. This feature is currentls not used
by any RT-11 driversy but is necessary for DECNET surrort.
Select this ortion if You are rlanning to use DECNET

with wour momitor.

Io wou want device time-out surrort L[Y/NI1 (N)? NO (D)

The SJ monitor will rormalls halt at the "sustem halt®
if there is a3 fatal sustem I/0 error. This halt can

he rerlaced with a8 sustem error messade at the cost of
about 30 words additional code in the resident

monitor. This ortion is highly recommended if the sdstem
is doing to be used bw anwone other than the exrert.

Ilo you want an error messade on sustem 1/0 errors L[Y/NI1 (Y)? YES (RD)

The following ortions arrly onlw to the FR and XM monitors.

The FB and XM monitors’ scheduler idle loor will disrlay
a8 movindg light rattern in the disrlaw redister of any
FPIF-11/45y 11/50y 11/55 or 11/70 srocessor.
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Do sou want idle loor lidght msattern L[Y/NI (N)? NO

RT-11 normally surrorts a sindgle terminal interfaced throush
the console KL11 or [DL11y which is shared bw both backdround
and foredround Jdobs. You maw ortionally select multi-—-
terminal surrort of ur to 16 terminals interfaced throudgh

a8 choice of DL11 and DZ11 interfaces.

Do wou want surrort of more thar one terminal CY/NI (NO? YES (D)

The following ortions arrlwy to a3ll monitors.

RT-11 asssumes 38 60 Hz rower line frequencyr but can
ortionally surrort @ 50 Hz frecuency.

Do wou want the ortiomal 50 Hz clock surrort LY/NI (N)? NO CReD)

RT-11 riormally uses 3 line clock for the sustem clock. .
You may substitute the KW11-F rrogrammable clock if wou wishy
irn which case the KW11l-F is not availasble for rrodram use.

lo wou want to use the KWli-F clock as the sustem clock LY/NI (N)? NO (reD)

The bootstrar ortionalls executes an indirect file when
starting the sustem.

[lo wou want the startus indirect file L[Y/NI1 (Y)? YES CeD)

RT-11 surrorts rarity memorw snd rrocesses memory

rarity errors. If error logding is rresents rarity errors
are also lodded.

Io wou want memory raritw susrort C[Y/N1 (N)? NO (D)

The monitor mormalle halts on rower recoverwy startus
after 2 rower failure. You may elect to have the monitor
rrint 3 messade exrlaining that rower failure caused the halt.

lo wou want rower failure messades [Y/NI1 (Y)? YES CreD)

RT-11 surrorts BATCH as an ortion. Indirect command
file surrort is seraratelw available in 31l monitorsy
and BATCH surrort need not be selected to obtain
indirect command file surrort.

o wou want BATCH surrort CY/NI (N)? YES (ReD)
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The RT-11 terminal service is carable of recodnizing

ANSI or [NEC standard escare seauences and srocessing
those sequences according to arrlication instructions.
This surrort is rot necessarwy for normal sustem orerations
if wour arrlication does not make srecial use of escare
seaquencesy do not select this surrort.

Do wou want escare seauence rrocessing L[Y/NI (N)7 NO CRD)

Selection of error lodding creates the error lodding
driver EL and irmcorrorates error lodding into the device
handlers. When EL is losaded and initializedy lodding of
disky DECtare and memorwy saritw errors will occur.

o wou want error loddging CY/NI (N)? NO CeD)

The following auestions ask about the

rerirheral devices that are to be surrorted by the
generated sustem. By selecting surrort for a srecific
devicer wou make the device known to the monmitor’s
device tablesy and wou cause 8 device handler

to be denerated for the device. If wou do not select
a srecific devicer wou will have to create the
device handler serarately and use the monitor

INSTALL command whern device access is desired.,

RT-11 surrorts the following devices as sustem devices!
RK  RKOS Cartriddge Dishk '
OL RLO1 Cartridde Dishk
RF RF11l Fixed-head Diskhk
IT DECtare
DX RX01 Flexible Diskette
Y RX02 lDNouble lensitw Diskette
DS RJS03/4 Massbus Fived-head Diskhk
IF RF11 Disk Packh
I'M RKO&6/RK0O7 Cartridge Dish

You must select one as gour sustem device’ use the

two character device name, 3s indicated above.

What is the name of the sustem device [DDI (RK)? DL (D)
Do wou want RJSO3 or RJS04 disk surrort LY/NI (N7 NO (D
o wou want RF11 fixed-head disk surrort [Y/N1 (N)? NOCED

Lo sou want RF11/RFRO2 or RF11/RFO03 disk surrort CY/N1 (NP NO (D)

Io wou want RX01/RX11 flexible diskette surrort LY/NI (N7 YES (ReD)

The RX11 flexible diskette subsustem surrorts only two
drives for each controller. If wgour system contains four
diskette drivesy there is a3 second controller rresent
surrporting the third and fourth units.
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[o sou want suprort for 3 second RX11 controller CY/N1 (N)? YES CrrD)

What is the CSR address for the
first RX11 controller [01 (17717007 177170 (D)

What is the vector address for the first RX11 controller [01 (264)7 264 (D)

What is the CSR address for the
secornd RX11 controller CO1 (17715007 176200 (Cxen)

What is the vector address for the second RX11 controller [0 (270)7 320 CreD)
Do wou want RX02 diskette surrort L[Y/NI (N)? NO D)

How many RLO1 units are to be surrorted [DI ()7 2 GeD)

Io wou want RKOS/RKOSF disk surrort L[Y/NI (N)7? NO CreD)

Do wou want TC11 DECtare surrort L[Y/NI (N)? NO CreD)

Do wou want RKOG/RKO7 disk surrart [Y/NI (N7 NO (kD

Do wou want magnetic tare surrort [Y/NI (N)? YES

RT-11 madgtare surrort is available in two forms. The standard
form is file-structured madgtares which surrorts a subset of
ANSI file format. The file-structured handler mas be used to
store and retrieve data in a file format usable with most
RT-11 sustem rFrodgrams. The second form of madtare surrort
omits file structuring and reads and writes dats directly in variable
length records,. This ture of surrort is called the "hardware
handler"y and while this handler is sidnificantly smaller than
the file-structured handlers it can not be used with anu
sustem rFrodgrams. The file-structured handler is also

carable of rerforming direct hardware functions.

How many extra device slots do sou wamt [D1 (0)7 1 (RED)

The indirect command files denerated by the SYSGEN srodram
contain commands that will delete the obdect modules

from which the sustem is built when they are

no londer needed, This measure serves to conserve disk
srace while the sustem is beindg built., It is oftern usefuls
howevers to keer the obdect modules for laster use in
ratching the sustem. If wour outrut device

has sufficient free sracerwou can elect to retasin all
sustem obdect modules for future use.
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o sou want the file~structured magtare handler [Y/N1 (Y)? YES (D)

The file-structured handler reauires table srace for

each madtare unit, You can minimize the size of

the madgtare handler bw limiting the number of units it can
simultaneously handle to the rmumber actually rresent on the
tardet machine.

How manw magtare units are to be surrorted L[] (2)7 2 (rer

Do wou want TM11l (UNIRUS) madtare surrort [Y/NI (Y)? YES (D)

o wou want TAll cassette surrort [Y/NI (N)? NO (D)

o wou want VT11l or V840 dgrarhics surrort [Y/NI (N)7? NO (D)

Do wou want line rrinter susrort L[Y/NI (Y)? YES

The line rrinter vector address is normallw 200

and the CSR address is normallw 177514, If wour srinter
is installed at amother vector or CSR addresss wou
must srecify the correct values.

Ioes wour rrinter have a non-standard vector or CSR address L[Y/N] (N)7 NO (D)

The FC11l is a8 high sreed rarer tare reader/runch unit.
The PR11 is 3 similar unit with a high sreed reader but mo runch.

Do wou want FC1ll high-sreed rarer tare reader/runch surrort [Y/N1 (N)? NO (D

o wou want FR11 higsh-sreed rarer tare reader surrort L[Y/NI (N)? NO CD)

Do wou want card reader surrort C[Y/NI (NP NO (D

The null handler is a mechanism that allows lodical
inrut and outrut to take rlace without actual rhusical
data transfers. It is most useful in debudding arrlications.

Do wou want the rull handler LY/NI (Y)? YES (rer)

This comrletes the device aueryg. Srace in the monitor is allocated
only for the devices srecifieds but wou maw allocate additionsal
srace bw recuesting emrty device slots. Allocate

orne emrty slot for each device wou intend to add to

the sustem after it is built.
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Do wou want to retain the swstem OBJ’s L[Y/N1 (N)? YES (D)

The following euestions ask about the terminal

interfaces installed in wour sustem. RT-11 surrorts a
combination of serial asuynchronous interfaces which irclude
the KL11, DLV11, DLV11-Esy DLV11-Fy DLV11-Jy and the DL11
series., It also surrorts DL11-E and DLV11-E interfaces with
modem carabilitiesy and the DZ11 and DZV11l series of
asynchronous lime multirlexors.

The dislodue asks first for the rumber of local DL11

linesy then the rnumber of remote DL11 lirmes. The total

rumber of lines is the sum of local and remote

lines. Phuysical unit numbers of the IL11 lines are assidned
first to local lines and thern to remote lirmes. This assidrment
is rermanent and its order canrot be chanded.

After the dialodue has established the rnumber of lines of each ‘ ’
turey the CSR and vector addresses for each line must be .
established., The first cuestion corresronds to the first

local line (the console)y the second to the second local

liney etc., until 3811 local lines are accounted for. At that

rointy the next resronse arrlies to the first remote

lines the second to the second remote liney etc. until a11

remote lirnes are accounted for,

How many local DL11‘sy including the console [D1 (1)7 1CeD)

How many remote DL11 lirmes CDI (0)7 O (D)

What is the CSR address for the
first (comsole) DL11 [O1 (177560)7 177560 CreD)

What is the vector address for the first (comsole) DL11 [01 (6007 60 CeD)

RT-11 surrorts ore DZ11-A or -B eidght line multirlexor \h‘)
with an asdditiomal DZ11-C or -DI eight line multirlexor .
for a maximum of 16 linesyor one DZV11 four line

multirlexor. Modem surrort is available on

remote lirmesy but is limited to Bell 103 ture modems or

eaquivalent with the "common clear to send and carrvier”

ortion installed to orerate the modem in an auto-asnswer mode.

o wou want [Z11 or DZV11 multirlexor surrort CY/NI (N)7? YES Cre)
Do wou want DZ11 multirlexor surrort [Y/N] (Y)? YES
Io wou want surrort for two DZ11‘s LCY/N1 (N)>7? NO CreD)

The lines must be initialized to 8 srecific baud (
rate. The choices are 300y 150, and 110 baud. \hi’

o wou want the lines initislized to 300 baud CY/N1 (Y)? YES (ReD)
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The vectors and CSR addresses are assigned to the floating
device redion and will vary with each installation.

What is the CSR address for the first DZ11 [0J (160010)7 160100 (Rr)
What is the vector address for the first DZ11 [0J (30007 300 (ReD)

The followindg dialogue will ask for the number of local
0Z11 or DZV11 linesy then the number of remote lines.
The total number of lines is the sum of local and remote
lines. Physical unit numbers of the DZ1l1 or DZV11 lires
are assidned first to local lines and thern to remote
lines. This assigrment is rermarnent and its order carrnot
be chanded.

How manw DZ11 lines are local terminals [0D1 (0)? 4 Cren)
How many remote D[Z11 lires [0 (0)7? 2 (ReD)

The terminal service requires a3 set of inrut and outrut
ring buffers for each terminal surrorted. The outrut rindg
buffer default size is 40 characters. The inrut ring size
derends on terminal width arnd amount of ture-zhead
exrected, The default size is 82 characters.

Size of the outrut buffers in characters [D]1 (40)7 40 (D)
Size of the inrut buffers in characters [ (82)7 82 GaD)

Terminal status maw be obtasined by doing anm MTGET recuest
hut some arrlications require asunchronous notification of
chandes in terminal status. RT-11 surrorts aswnchronrnous
terminal status as an ortion to the MTATCH

recuest and rrovides informatiom om buffer and modem
status as well as double CTRL/C.

Do wou want asynchronous terminal status L[Y/NI (Y)? YES (ReD)

Time-out surrort will cause the monitor to reset at redular
intervals ans terminal that maw have dgone off-line. This
helrs to minimize the imract of static (and similar)
rroblemsy and is recommended if maximum availabilitu

is imrportant to the arrlication.

o wou want multi-terminal time-out surrort LCY/N1 (Y)7? YES (D)

The SYSGEN assembling and linkindg rrocess recuires a3
source inrut and 3 binarw outrut devicer as well as an
outrput device for monitor link mars. You must srecifyu
the rhusical name and urnit number for each (for examrler
RK1y DF4y etc.). For more exrlanations see

Section 3.6.1 of the RT-11 Sustem Generation Manual.
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What is the FHYSICAL name and unit of the
source inrut device LCDDU] (RK1)? DLO (Rer)

What is the FHYSICAL name and unit of the
binary outrut device LDOU] (RKO)? DLO (rer)

What is the FHYSICAL name and unit of the
mar outrut device LODUI (TT)? LF Cren)

To build an entire sustemy mount the source andg

binary disksy coru the files SYCND.MAC and SYSTEL .MAC

to the source disky and ture "@SYSELD". To build .Just the mornitorsy
ture "@MONEBRLD". To build Jdust the device handlersy ture

"@DEVELD", For more informationy read Section 3.6 of the

RT-11 Sustem Generation Manusal.

END OF SYSGEN FROGRAM—-lon’t fordet to cory DKISYCND.MAC and
DK!SYSTEL .MAC to the source disk before executing the
command file(s). Remember that SWAF.SYS must
be on a3ll bootable volumes.

+SBTTL SYSTEM CONDITIONAL FILE
¢+ SYCND.MAC--SYSTEM CONDITIONAL FILE

COFYRIGHT () 1978

.> wr €r W w

DIGITAL EQUIFMENT CORFORATIONs MAYNARID) MASS.

SYSG$N = 1 s INDICATE SYSGENED MONITOR

TIME$R = 1 sALDD TIMER SUFFORT (SJ)

RDF$L =1 sADD SYSTEM I/0 ERROR MESSAGE (S5J)

MTT$Y = 1 sMULTIFLE TERMINAL SUFFORT (FEyXM)

CLOCK = 60, sFOWER LINE FREQUENCY (SJsFRsXM)

STAR$T = 1 sSTARTUF COMMAND FILE (SJsFRyXM)

FWF$L =1 sFOWER FAIL (SJsFEsXM)

BATC¢H =1 s BATCH SUFFORT (SJsFRyXM)

ESCs$F = 0 #NO ESCAFE SEQUENCES (SJyFERyXM)

$OLSYS =1 $SYSTEM DEVICE

DX$CSR = 177170 +CSR OF FIRST RX11

OX$VEC = 264 sVECTOR OF FIRST RX11

0XT$0 =1 s SECOND RX11 CONTROLLER

nxX$Cs2 = 176200 +CSR OF SECOND RX11

oxXscva = 320 sVECTOR OF SECOND RX11

DL$UN = 2 sNUMEER OF RLO1 UNITS

FILES =1 iMAGTAFE FILES SUFFORT

ODRIVEN = 2. iNUMBER OF MAGTAFE UNITS

DLiislL = 1. i# OF LOCAL DL11 INTERFACES (MULTI-TERM SUFFORT)
oL11$M = 0. i# OF REMOTE DL11-E LINES (MULTI-TERM SUFFORT)
DL11$N = 1. + O. sTOTAL # OF DL11 LINES (MULTI-TERM SUFFORT)
nLcso = 177560 $CSR OF 1ST (CONSOLE) DL11 (MULTI-TERM SUFFORT)
DLV$O = 60 . $VECTOR OF 1ST (CONSOLE) DL11 (MULTI-TERM SUFFORT)
DZ114N = 1 +# OF [Z11 MULTIFLEXORS (MULTI-TERM SUFFORT)
DZSF4nD = 2400 $INIT TO 300 BAUD (MULTI-TERM SUFFORT)

DZST$F = O #1 STOF UNIT (MULTI-TERM SUFFORT)

nzvcso = 300 $VECTOR OF FIRST DZ11 (MULTI-TERM SUFFORT)
nZCs$0 = 160100 $CSR OF FIRST DZ11 (MULTI-TERM SUFFORT)
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DZi1sL = 4, +# OF LOCAL DZ11 LINES (MULTI-TERM SUFFORT)

DZ1ieM = 2. *»¥ OF REMOTE DZ11 LINES (MULTI-TERM SUFFORT)
TIM$IT =1 sGENERAL DEVICE TIME OUT (MULTI-TERM SUFFORT)
TTYOUT = 40. $SIZE OF OQUTFUT RING RUFFERS(MULTI-TERM SUFFORT)
TTYIN = 82, $SIZE OF INFUT RING RUFFERS (MULTI-TERM SUFFORT)
MAT$S =1 $ASYNCHRONOUS TERMINAL STATUS (MULTI-TERM SUFPFORT)
MTI$M =1 s TERMINAL TIME OUT (MULTI-TERM SUFFORT)

! MONELD.COM

!

ASS DLO SRC

ASS DLO RIN

ASS LF MAF

MACRO/O0BJIRBINIKMSY SRC!(SJ+SYCNDHENTGRL+AKMON+KMOVLY)
MACRO/0BJIBINIRMSJ SRC? (SJ+SYCNDHEDTGEL+USR+RMONSJ)
MACRO/0OBJIBINISYSJ SRC! (SJ+SYCNI+SYSDEV+DL)
MACRO/0BJIRINITES SRC?! (SJ+SYCND+SYSTEL)
MACRO/0EBJIBINIBTSJ SRC: (SJ+SYCNID+EBSTRAF)
LINK/EXE:RINIDLMNSJ.SYG/BOU: 1000/MAF { MAF ¢ DLMNSJ

RIN: (BTyRMsKMyTRySY)SJ

ovLYO

MACRO/0BJIERINSKMFE SRC!(FE+SYCND+EDTGRL+KMON+KMOVLY)
MACRO/OBJIEBIN!RMFE SRC:(FE+SYCND+ENTGEL+USR+RMONFE)
MACRO/OEJIBINISYFER SRC?: (FE+SYCND+SYSDEV+DL)
MACRO/0OBJ!BIN!TBFR SRC:(FER+SYCND+SYSTEL)
MACRO/OBJIBRINIBTFE SRC! (FR+SYCNI+BSTRAF)
MACRO/OEJIBINIMEFE SRC: (FE+SYCND+MTTEMT)
MACRO/OBJIBINIMIFE SRC:(FE+SYCND+MTTINT)
LINK/EXE:BINIDLMNFE.SYG/EBOU:1000/FROMFT/MAF ¢ MAF (ILMNFE BIN!RTFER
BIN!RMFEyKMFEyMEFEyMIFEs TRFRySYFR//

OVLYO

MACRO/O0RBJIBINIKMXM SRC?! (XM+SYCND+EDTGRL+KMON+KMOVLY)
MACRO/0BJIBINIRMXM SRC: (XM+SYCND+EDTGRLHUSR+RMONFER)
MACRO/0BJIBIN!SYXM SRC: (XM+SYCND+SYSDEV+DL)
MACRO/0BJIBIN:TBXM SRC?! (XM+SYCND+SYSTERL)
MACRO/OEBJIRINIBTXM SRC?! (XM+SYCND+BSTRAF)
MACRO/0BJIBINIMEXM SRC! (XM+SYCND+MTTEMT)
MACRO/OEJIBINIMIXM SRC?! (XM+SYCNDHMTTINT)
LINK/EXEIBINIDLMNXM.SYG/RBOU:1000/FROMFT/MAF ¢ MAF t DLMNXM RINIEBTXM
BINIRMXMy KRMXMy MEXMyMIXM» TRXM»SYXM//

QVLYO

! DEVELD . COM

1

ASS DLO SKRC

ASS DLO EIN

MACRO/OBJIEINSTT SKC:(SYCND4TT)
LINK/EXE:EBINSTT.SYG BINITT
MACRO/OEJ!BINSEA SKC: (SYCNDHEA)
LINK/EXE:EIN:EA.SYG RIN:EA
MACRO/OEJ:BINSEAX SRC: (XM+SYCNI+BA)
ILINK/EXE*BINSEAX.SYG EIN:BAX
MACRO/OBJ:EBINILF SRC:(SYCND4LF)
LINK/EXE:EINILF.SYG BINILF
MACRO/OBJSBIN:LFX SRC3 (XM+SYCNI+LF)
LINK/EXEEBINILFX.SYG BINILFX
MACRO/ORJSEINSDL SRC:(SYCNDHDL)
LINK/EXESRINSDL.SYG EBIN:DL
MACRO/OBJSBINSDLX SRC: (XM+SYCND+DL)
LINK/EXESRINSDLX.SYG EINSDLX
MACRO/OBJ:EINSDX SRC:(SYCNDHDX)
LINK/EXESBIN:DX.SYG BINSDX
MACRO/OBJSRINSDXX SKC! (XM+SYCND+DX)
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LINK/EXE!BINIDXX.SYG BIN!DXX
MACRO/OBJIBININL SRC? (SYCND+NL)
LINK/EXE!BININL.SYG BININL
MACRO/0OBJIBININLX SRC?! (XM+SYCND+NL)
LINK/EXE:BININLX.SYG BHININLX
MACRO/0BJIBIN!MT SRC: (SYCND+TM)
MACRO/OEJIBIN!FSM SRC?! (SYCND+FSM)
LINK/EXE:RINIMT.SYG BIN! (MTyFSM)
MACRO/0OBJIBINIMTX SRC?! (XM+SYCND+TM)
MACRO/0RJIBINIFSMX SRC? (XM+SYCND+FSM)
LINK/ZEXE?BINIMTX.SYG BIN! (MTXsFSMX)

A.3 DISKETTE SYSGEN PROCEDURE

If you find that none of the distributed RT-11 monitors meets the
needs of your application and no customization patches are suitable
either, you must perform a system generation to create the appropriate

monitor and device handlers. If your system has two RX01l diskette
drives and no disk device of larger capacity, you can still perform a
system generation. However, the process is not completely

straightforward, and you should read and study this entire section
before attempting to generate your system.

Because of the severe space constraints of the dual diskette system,
it 1is possible to generate only one monitor and its associated
handlers at a time. You should answer the SYSGEN dialogue questions
appropriately for all the monitors you need to create. However, you
can assemble only one monitor at a time. DIGITAL recommends that you
use the base-line single-job monitor when you perform the system
generation. You can use the single-job monitor, but the base-line
monitor makes more free space available on your system diskette.

The following procedure is an example of one method you can use to
organize files on three diskettes and successfully assemble an RT-11
system.

First, create a working system diskette from the files on the
distribution kit, following the procedures outlined in Chapter 2.
Your system disk must include the following files:

monitor

SWAP.SYS

TT.SYS

LP.SYS - if a line printer available
SYSGEN.SAV

SYSGEN.CND

SYSTBL.CND

DIR.SAV

PIP.SAV

DUP.SAV

Remember to copy the bootstrap onto this system disk by using the
COPY/BOOT command. Bootstrap the system and run from this system
diskette.
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Following the directions in Chapter 3, invoke the SYSGEN dialogue
program. Read each question carefully and type the appropriate
response for your application. When the dialogue program completes,
the following new files should appear in the directory of your system
diskette:

SYCND.MAC

SYSTBL.MAC
SYSBLD.COM
MONBLD.COM
DEVBLD.COM

Delete SYSBLD.COM from the system diskette.
Type: DELETE SYSRLD.COM/NOQUERY

Copy the files MONBLD.COM and DEVBLD.COM to the terminal, or to the
line printer if your system has one.

Type: TYFE MONELI . COMy DEVELD.COM (k&) (if no line printer)
FRINT MONELD.COMy DEVERLD.COM Cre) (1f line printer available)

Study these two files. They contain the names of all the files you
need 1in order to perform the assemblies, as well as the keyboard
monitor commands to invoke the assemblies and the link. Because the
required files do not all fit on two diskettes at once, you must
arrange the files so that you can copy them to your system disk a few
at a time and perform the component assemblies separately.

The following sample dialogue creates an RX01 foreground/background
monitor with multi-terminal support.
R SYSGEN

RT-11 S8YSTEM GENERATION FROGRAM V02,11

Do wou want the exranded form of dialosue CY/NI (Y)? N (D)

o sou want the base-line single-Jdob momitor LY/NI (N7 N Cre)

[o wou want the single-dob (SJ) momitor LY/NI (Y)? N CreD)

lo wou want the foreground/background (FR) monmitor LY/NI (V)7 Y (RD)
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the extended memorw (XM) momitor CY/NI (N)>7? N CxD)

idle loor light rattern L[Y/NI (ND? N (D)

surrort of more tharm orne terminal L[Y/N1 (N)? Y CreD)

the ortional 50 Hz clock surrort CY/NI (ND? N (D)

to use the KW1l-F clock as the sustem clock L[Y/N1 (N)7? N D)

the startur indirect file LCY/NI (Y)7? Y (RD)

memorws raritws susrort L[Y/NI (N)? N (D)

rower failure messages LY/N1 (Y)? Y CeD)

BEATCH susrort LY/NI1 (N7 N CeD

escare sequence rrocessing C[Y/NI (N7 NCer)

error lodging CY/NI1 (N)>? N (CreD)

rame of the sustem device [DDI (RK)? DX (D)

RJS03 or RJS04 disk surrort CY/NI1 (N)? N CeD)

RF11 fived-head disk surrort L[Y/NI (ND7? N (D)

RF11/RFRO2 or RP11/RFO03 disk surrort CY/N1 (N)? N CeED)

surrort for a secornd RX11 controller LY/NI (N7 N CeD)

What is the CSR address for the
first RX11l comtroller [0 (177170)7 177170 (D)
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What is the vector address for the first RX11 controller L[01 (264)7 264 (reD)
[lo wou want RX02 diskette surrort CY/NI (N)? N Cren)
Do wou want RLO1 disk surrort L[Y/N1 (ND? N
o wou want RKOS/RKOSF disk surrort [Y/NI (N)? N (D)
o sou want TC11 DECtare surrort L[Y/NI (N)? N (D
Do wou want RKO&/RKO7 disk surrort [Y/N1 (N)? N (D)
Do wou want magnetic tare susrrort LY/NI (N)? NCED
o wou want TAll cassette surrort LY/NI (N)? N(D
o sou want VT11l or VUS40 drarhics surrort LY/NI (N)? NCED
o wou want line srinter surrort LY/NI (Y)7? y CreD)
loes wour srinter have a non-standard vector or CSR address L[Y/N1 (N)7? N CreD)
Do wou want FCll hish-sreed rarer tare reader/runch susrort L[Y/N1 (ND7 N Cren)
o wou want FR11 high-sreed rarer tare reader susrort LY/NI1 (N7 N Crer)
[o wou want card reader susport L[Y/NI (N7 NCED

o wou want the rnull handler EY/NI (Y)7? YD

How many extra device slots do sou want CDI (07 2 (e
Do wou want to retain the sustem ORJ’s L[Y/NI (N)? N (D)
How mary local DL11’sy including the console [0 (1)7 2 Cer)

How marnyg remote DL11 lirmes [N (0)? 0 ()

What is the CSR address for the
first (comsole) DL11 [O1 (17756007 177560 Crer)

What is the vector address for the first (comsole) DL11 LOI1 (6007 60 (rer)
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What is the CSR address for the rnext (local) DL11 [O1 (17650007 176500 Cxer)

What is the vector address for the next (local) DL11 [O1 (30007 300 ()

Do wou want DZ11 or DZV11 multirlexor susrort LY/NI (ND? N CeD)

Size of the outrut buffers in characters CDI (40)7 40 Crer)

Size of the inrut bhuffers in characters [0]1 (82)7 82 (ker

Do wou want asynchronous terminal status LY/NI ()7 v CeD)

o wou want multi-terminal time-out susrort LY/NI (V)7 Y (D)

What is the FHYSICAL name asnd unit of the
source inrut device LODUD (RK1)Y7? DXO CreD)

What is the FHYSICAL name and unit of the
birary outrut device LDDUI (RKO)Y? DX1 Cer)

What is the FPHYSICAL name and unit of the
mar outrut device LODUI (TTY? LF CGeD)

END OF SYSGEN FROGRAM--Ton’t forget to cory DKISYCND.MAC and
DK$ISYSTRL .MAC to the source disk before executing the
command file(s). Remember that SWAF.5YS must
be on 3ll bootable volumes.

The system conditional file produced by the sample dialogue is
follows:

+SETTL  SYSTEM CONDITIONAL FILE

f SYCND . MAC--SYSTEM CONDITIONAL FILE

% COFYRIGHT (C) 1978

; DIGITAL EQUIFMENT CORFORATIONs MAYNARI, MAGS.
SYSGEN = 1 s INDICATE SYSGENED MONITOR
MTT$Y = 1 sMULTIFLE TERMINAL SUFFORT (FRyXM)

as

U




The
are

CLOCK = 60,
STARST = 1
FWF$L = 1
ESCsF = 0
$OXBYS = 1
DX$CSR = 177170
DX$VEC = 264
DL1isl. = 2.
DL11sM = 0.
DLI1SN = 2. + 0.
nLCs0 = 177560
nLV$0 = 60
DLC$1 = 176500
nLvsl = 300
DZ1I1$N = O
TTYOUT = 40.
TTYIN = 82,
MAT$S =1
MTI$M =1
TIM$IT =1

EXAMPLE SYSGEN'S

FFOWER LINE FREQUENCY (SJsFRyXM)

FSTARTUF COMMAND FILE (SJsFEsXM)

$FOWER FAIL (SJyFEByXM)

sNO ESCAFE SEQUENCES (SJsFE»XM)

$SYSTEM DEVICE

$CSR OF FIRST RX11

JVECTOR OF FIRST RX11

% OF LOCAL DL11 INTERFACES (MULTI-TERM SUFFORT)
% OF REMOTE DL11-E LINES (MULTI-TERM SUFFORT)
STOTAL # OF DL11 LINES (MULTI-TERM SUFFORT)

$CSR OF 1ST (CONSOLE) D1l (MULTI-TERM SUFFORT)
$VECTOR OF 1ST (CONSOLE) DL11 (MULTI-TERM SUFFORT)
FCSR OF 2ND (1.0CAL)Y DL11 (MULTI-TERM SUFFORT)
SVECTOR OF 2NDIN (LOCAL) DLi11l (MULTI-TERM SUFFORT)
$NO DZ11 OR DZV11 SUFFORT (MULTI-TERM SUFFORT)
$SIZE OF OUTFUT RING BUFFERS(MULTI-TERM SUFFORT)
$SIZE OF INFUT RING BUFFERS (MULTI-~TERM SUFFORT)
$ASYNCHRONOUS TERMINAL STATUS (MULTI-TERM SUFFORT)
s TERMINAL TIME OUT (MULTI-TERM SUFFORT)

$GENERAL DEVICE TIME OUT (MULTI-TERM SUFFORT)

MONBLD.COM and DEVBLD.COM files produced by the sample dialogue

as follows:

! MONELI . COM
I

ASS DX0 SRC

ASS IIX1 RIN

ASS LF MAF
MACRO/0RJIRINIKMFE
MACRO/0BJ:BINIRMFER
MACRO/0RJ!BIN:SYFR
MACRO/ORJ!RBINITRFER
MACRO/OBJIBINIRTFE
MACRO/0OBJIRBINIMEFER
MACRO/0ORJIBINIMIFR

SRC: (FE+SYCND+EDTGEL+RKMON+RKMOVLY)
SRC: (FR+SYCND+EDNTGEL+USR+RMONFER)
SRC: (FR+SYCNI+SYSDEV+DX)

SRC: (FR+SYCNO+SYSTEL)

SRC: (FE+SYCND+ESTRAF)

SRC ! (FR+SYCNDHMTTEMT)

SRC: (FR+SYCND+MTTINT)

LINK/EXE:BINIDOXMNFE.SYG/ROU:1000/FROMFT/MAF ¢ MAF I DXMNFRE BINIETFR
EIN!RMFRyKMFEyMEFRyMIFE» TRFRySYFR//

OVLYO

DELETE/NOQ EIN!(BTsRMyMEsMI»TRsSY)FE.OEJ
DELETE/NOQ ERINIKMFE.OR.J

! DEVELID.COM
!

ASS DIX0 SRC

ASS IIX1 RIN

MACRO/ORJIRBINILF SRC: (SYCND+LF)
LINK/EXE:RINILF.SYG RINILF
DELETE/NOQ RIN:LF,.ORJ
MACRO/0ORJIRIN:DX SRC: (SYCND+IX)
LINK/EXEIRINIDX.SYG RINIDX
DELETE/NOQ ERIN:DX.O0RJ
MACRO/ORJIBININI. SRC?! (SYCNDHNL)
LINK/EXESBININL .SYG BININL
DELETE/NOQ BININL.ORJ
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To assemble and store the system components, you need three diskettes.
The first diskette will serve as your system volume during the
assembly procedure. It must contain the following files (and only
these files):

DXMNSJ.SYS (This is the base-line SJ monitor)

SWAP.SYS

TT.SYS

MACRO.SAV

SYCND.MAC

PIP.SAV

SYSMAC.SML

xX.MAC (xx represents the monitor you are building, SJ, FB,
or XM)

EDTGBL.MAC

KMON .MAC

KMOVLY .MAC

The second diskette will serve as work file space during the assembly
procedure. It will also store the .OBJ files that are produced as a
result of the assemblies, and will become the bootable system diskette
when the SYSGEN procedure is completed. This diskette must have the
following files on it:

SWAP.SYS

DIR.SAV

PIP.SAV

DUP.SAV

TT.SYS (If you are creating an SJ monitor)

LP.SYS (If you want link maps to print on a line printer)

The third diskette will store the .MAC source files for the assemblies
until they are needed on the system diskette. It .must contain the
following files:

RMONxx .MAC (xx is SJ, FB, or XM)

USR.MAC

SYSDEV .MAC

DX .MAC

SYSTBL.MAC

BSTRAP.MAC

MTTINT .MAC (Only if multi-terminal support is required)

MTTEMT .MAC (Only if multi-terminal support is required)

dd.MAC (dd represents the device name for any device
support you requested in addition to the system
device; LP, NL, etc.)

LINK.SAV

DUP.SAV

The files listed above are located either on your system disk as a
result of the SYSGEN dialogue, or on the distribution diskettes.

Initialize the three diskettes:

Type: INITIALTZE /BANRLOCKS /SEGMENTS 1 11X s CeD)
Response: IX1i/Init are wou sure?
Type: Y (Rer

Now copy the files described above to the appropriate diskettes. When
the files are all stored on the correct diskettes, use the SQUEEZE
command on each volume to make sure it is not fragmented.



EXAMPLE SYSGEN'S

Type: SQUEEZE

1% s Crer)

Response: Ixi:/Saueese are wou sure?

Type: Y (rer

Now place the new system diskette in drive 0 and boot the system.

Response: RT-118.l YOZR-
PRMON~F-Commarnd file mnot Found

Enter the date and time:

Type: DATE  ded—mmm=—uu

TIME hinimmess (Rer
Assign the logical name WF to DXl:.
Type: ASSIGN DXL WF'(Ge)
Response: «

Mount the second diskette, the one that is to store the .OBJ files, in
drive 1.

Now you are ready to perform the first assembly. Refer to MONBLD.COM
for the component to be assembled first. Type the following commands:

Type: R MACRE

Response: x

Type: 0X 1 3 KMo SYOND s EUTGRL » KMON s KMOVLY
where xx is SJ, FB, or XM.

Response: ERRORS DETECTED: 0
X

Type:

The first assembly is quite lengthy and can take a considerable amount
of time. The more memory there is on your system, the faster the
assembly runs.

The demonstration listing is as follows:

+R MACRO

KOX1 IKMFRB=FRy SYCNDy EDTGEL y KMONy KMOVLY

ERRORS DETECTEDR: O

*x°C
When the assembly completes, you can delete two source files from your
system diskette.

Type: DELETE IXO0$ (KMONyKMOVLY) MAC

Respond by typing Y followed by a carriage return to delete each file
when the system gqueries you.

Now remove the .OBJ diskette and mount the third diskette, the one
that contains the .MAC source files, in drive 1. Copy the next two
source files .onto your system disk.

Type: COFY DX1$(USRyRMON::) +MAC DIXO!
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where xx is SJ, FB, or XM.

Remove the .MAC diskette and mount the .OBJ diskette in drive 1.
Invoke MACRO to assemble the next system component.

Type: R MACRD

Response: ¥

Type: DXL SRMroeooy SYONDy EDITGRL y UBR » RMON:04

where xx is SJ, FB, or XM.

Response: ERRORS DETECTEDN:? 0O

*

Type:

The demonstration listing is as follows:
+R MACRO

XOX1tRMFE=FRy SYCNIYEDTGRL »y USRy RMONFR

ERRORS DETECTEDS: 0O
Next, delete the two source files from your system diskette:
Type: DELETE DXO0: (USSR RMON:<)  MAT
where xx is SJ, FB, or XM.

Respond by typing Y followed by a carriage return to delete each
when the system queries you.

Remove the .OBJ diskette and mount the .MAC diskette in drive 1.
the next three source files onto your system diskette.

Type: COPY IX1:(SYBSNEVy DXy SYSTRL ) +MAC DXO?

Remove the .MAC diskette and mount the .OBJ diskette in drive 1.
Invoke MACRO to assemble the next two system components.

Type: R Macko GeD

Response: %

Type: DX T 8Ysoe=a0o SYCNDy SYSDEV » X

where xx is SJ, FB, or XM.

Response: ERRORE DETECTED: 0O
X

Type: OX1 8 TRy SYONDy SYSTEL

where xx is SJ, FB, or XM.

Response: ERRORS DETECTED: 0
X
Type:

file

Copy
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The demonstration listing is as follows:
+R MACRO
XIX1:1SYFR=FRySYCNIy SYSDEV,IX
ERRORS DETECTED: O
XDX1 I TEFR=FRySYCNDy SYSTERL
ERRORS DETECTED: O
X°C
Now delete two of those three source files from your system diskette,
leaving the DX.MAC file there.
Type: DELETE DX0:(SYSDEV,SYSTRL) .MAC

Respond by typing Y followed by a carriage return to delete each file
when the system queries you.

Remove the .OBJ diskette and mount the .MAC diskette in drive 1 and
copy the next group of source files onto your system diskette.

Type: COFY DX1$(BSTRAFyMTTEMTsMTTINT yzz) «MAC [XO0$

where zz represents the name of any extra devices you requested in the
SYSGEN dialogue; LP, NL, etc. MTTEMT and MTTINT are required only
for multi-terminal systems.

Copy LINK, DUP, and any remaining handler files to the system
diskette.

Type: COPY DXL:CLINKsDUF) JSAVDXL L Czz) JMAC DXOL
where zz represents the name of any other extra devices.

Now remove the .MAC diskette from drive 1 and mount the .OBJ diskette.
Invoke MACRO to perform the next group of assemblies.

Type: R MACRO

Response: X

Type: DX1:  BTsoosacy SYCNDy RS TRAF
where xx is SJ, FB, or XM.

Response: ERRORS DETECTED: O
X

The next assembly is required only for multi-terminal systems.
Type: NX 1 EMExce= 00y SYCND e MTTEMT
where xx is SJ, FB, or XM.

Response: ERRORS UDETECTED: 0
*

The following assembly is required only for multi-terminal systems.
Type: OX L $MTsocoo SYONDy MTTINT
where xx is SJ, FB, or XM.

Response: ERRORS DETECTEDR: 0O
X

The demonstration listing is as follows:
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+R MACRO

X[X1:BTFR=FERySYCNDy RSTRAF

ERRORS DETECTED: O

XDX1 ¢MEFB=FRBy SYCNIyMTTEMT

ERRORS DETECTED! O

XOX1IMIFE=FBySYCNDyMTTINT

ERRORS DETECTED: O

X
The following command lines to MACRO were derived from the file
DEVBLD.COM. Study the listing of DEVBLD.COM before proceeding.

The first command assembles the system device handler.
Type: UX1 2 OX=6YONIy IIX

Response: ERRORS DETECTED: O
k4

Next, assemble any other handlers for those devices you requested 1in
the SYSGEN dialogue.

Type: DXL oG YOND y 2o (rer

where xx represents the name of a device for which you requested
support.

The demonstration listing assembles DX, NL, and LP:

+R MACRO
XOX1INX=GYONDy IX
ERRORS DETECTED: O
XOX1 INL=8YC NIy NL.
ERRORS DETECTED?! O
XDX1LP=8YCNDyLF
ERRORS DETECTED: 0
x"C

Now you are ready to link the .0OBJ files. If you want the 1link maps
to print on the 1line printer, copy the LP handler from the .OBJ
diskette onto the system diskette.

Type: DOFY DXLILF.SYS/8YSTEM NX0:

The system prints the ?PIP-W-Reboot message. You should now reboot
the system diskette, and enter the date and time.

You can now link the .OBJ files to create the RX0l monitor and its
associated device handlers. Be careful to save the link map that
results from linking the monitor. If you ever need to submit an SPR

to DIGITAL for a monitor created by the system generation process, you
must include the monitor link map with the SPR.

Type: ROLINK Crex

Response: %

Type: DXL IOXMMNA: e 8YS ymar=DX 1 BTt RMoos KMy s ME sy MI M /Y $1000/C
where map represents the destination device or file for the link map.
Use TT: for the terminal, LP: for the 1line printer, and DXl:
filnam.typ to store the map in a file.

Response: x

Type: DXL 3 TR Y
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Response: Roundarws section?
Type: QULYO

Response: X

Type: DX1iNX . 8Y8=0X1 10X
Response: X

Type: DXL 8¢, SYS=DXKL e Crer)

where xx represents the name of any other handlers you requested in
the SYSGEN dialogue.

Response: x

When you have linked all the extra handlers, exit from LINK.

Type:
The demonstration listing is as follows:
+R LINK

XKOX1 S OXMNFR.SYSyLF{=0X1IBTFRyRMFERyKMFRy MEFRyMIFR/Y$1000/C
XOXLITBFRySYFR
Boundary section® OVLYO
XOX1 30X 8YS=0X1:DX
XOX1ILP.SYS=DOX1ILF
XDOX13INL.SYS=0X1INL
X"C
Compress the files on the .OBJ diskette.

+SQUEEZE DiX1$ (ren)
0X1:/Seueeze are wou sure?Y (RED)

Copy the bootstrap onto the .OBJ diskette.
Type: COFY/ZROOT DXL EIXMNce DXL e
where xx is SJ, FB, or XM.

Use the BOOT command to boot the .OBJ diskette, which is now the new
system diskette.

+ROOT DX1¢

RT-11FR (8)VO3ER-02
PRMON-F~-Commanrnd file not found

The (S) in the boot message means that the monitor was created through
the system generation process.

Move the .0OBJ diskette to drive 0 and perform a hardware bootstrap.

RT-11FE (85)V03E-02
PRMON-F~Command file not found

Enter the date and time, and copy the .OBJ files from the new system
diskette to another diskette for safe keeping. You can then delete
them from the system diskette. Keeping the .0OBJ files will help you
later if it becomes necessary to add a patch to the system. Patches
are distributed in source form. 1If, for example, only one component
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of the system, such as KMON, needs a patch, you can assemble just that
one component. Then you can link the new .OBJ file with the old .OBJ
files from your original SYSGEN. This saves your having to do a
complete SYSGEN in order to install a patch.

Your system diskette should now be ready to store more files and to
function appropriately in your application environment.



APPENDIX B

SYSGEN SCRIPT LANGUAGE DESCRIPTION

B.1 INTRODUCTION

SYSGEN is a FORTRAN program that uses a script file to drive the
terminal dialogue and output information to command and conditional
files. This appendix describes the script language, allowing you to
understand the system script file and use SYSGEN for application
generations of your own. Note, however, that DIGITAL only supports
SYSGEN for wuse with the script files distributed with the system;
this description is for your convenience only. For the discussion
that follows, the script file distributed with the system serves as a
good example; you should have a 1listing at your disposal while
reading this appendix.

The SYSGEN script file, which must be named SYSGEN.CND and reside on
device DK:, is an ASCII input file consisting of SYSGEN command lines
interspersed with the actual text lines that are to be output to the
output files.

Directed by commands in the script file, the SYSGEN program interacts
with a user at the terminal. It manipulates internal variables called
"script" variables, processes text lines included in the script, and
outputs these text lines to the specified output file. Normally, the
text lines processed in a script file are either assembly language
statements for a conditional assembly file, or command lines for an
indirect command file. However, they can be any kind of text line for
any purpose. Figure B-1 illustrates the flow of information through
the SYSGEN program.

SYSGEN
Program

Script
Input

Text
Output

file SYSGEN.CND output file(s)

you specify

user dialogue
at terminal

Figure B-1 SYSGEN Program Information Flow

B-1
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B.2 COMMAND SYNTAX

Each line in a SYSGEN script file must be less than or equal to 80
characters and falls into one of the three following categories:

1. If the line begins with a semicolon (;) character, SYSGEN
ignores it. Use lines beginning with semicolon (;) to
comment the script file.

2. If the command line begins with
G #

SYSGEN interprets the remaining portion of the 1line as a
command line.

3. In all other cases, SYSGEN outputs the entire text 1line to
the current open output file after it has made any
substitutions in effect (see SUBS command in Section B.3.9).
If you need to output a line that begins with a semicolon (;)
to the output file, precede the semicolon (;) with a space or
tab to differentiate it from a script comment.

Example:

FTHIS I8 A SCRIFT EXAMPLE
ECOMMANITIL ARG

TB) FCONDITIONAL FILE COMMENT
ECOMMANDR ARG
COND L= SCONDTTIONAL
CONDIR=2 SCONDTTIONAL

The example shown above results in the current output file containing
the following lines after COMMAND1l and COMMAND2 execute:

SCONDITIONAL FILE COMMENT
CONIDIL =1, SCONDTT TONAL
CONDR=2 SCONDTTTONAL

A

Each command must begin with a followed by a # character. You
must terminate the command name by a second or (if no
argument is present). If the first character is not a TAB or the
second 1is not a #, SYSGEN treats the line as a text line. If the
first character is a and the second a # character and the
command does not match a legal command name, SYSGEN reports an error
and treats the line as a text line.

B.2.1 Script Variables

The script commands manipulate script variables. Script variables
have names of from one to six alphanumeric characters. Script
variables are initially undefined; you establish their values either
by a SET command (see Section B.3) or by using the variable of
interest in an #ASK command (see Section B.3.6). Each script variable
has two values associated with it: a "character value" equal to the
actual characters used in a #SET or #ASK command, and a "numeric
value" equal to the numeric value of the characters to which the
variable was associated during an #ASK command. #IF, #IFN, and #SUB
commands use the character value. #IFGT and #DECR commands use the
numeric value. #ASK commands set both the character and numeric
values of a variable, while #SET alters only the character value. The
number of different variables for each execution of the SYSGEN program
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is limited to 100. Once you define script variables, you can redefine
them with subsequent SET or ASK commands, but redefinition within a
SUBStitute block (see Section B.3.9) does not take effect until the
next SUBS statement.

B.3 COMMANDS

Following are the legal commands in the SYSGEN script language.

B.3.1 FILE
#FILE filnam.typ

The #FILE command opens the file you name as the current output file.
SYSGEN writes all text lines in the output stream to this file until
you issue another #FILE command. There is no default file type; you
must explicitly enter the file type. SYSGEN closes all open output
files before it opens the file you specify.

Example:

FFITLE SYOND.MAC
FFILE SY1L.COM

B.3.2 NAME
#NAME segnam

The #NAME command identifies a particular segment of the script file.
The segment name prints as part of the error message when SYSGEN
encounters an error condition. This is helpful in logically dividing
the script file into discrete sections. The segment name consists of
one to six alphanumeric characters.

Example:

#NAME SYCND
ENAME FARTL

B.3.3 IF,IFN,IFGT

$1IF variable
#IFN variable
#IFGT variable

The #IFx ccmmands test the character value or the numeric value of a
script wvariable. If the condition is satisfied, SYSGEN includes the
commands between the #IFx command and the matching #ENDC command 1in
the script file processing. If the condition is not met, SYSGEN
ignores lines between this command and the #ENDC command.

#IF tests the character value of a script variable for "YES"; #IFN
tests for "NO". #IFGT tests the numeric value of a script variable.
If the numeric value is greater than 0, the condition is true. If the
value is less than or equal to 0, the condition is false. You can use
#IFGT with #DECR to repeat a question n times, where n is the value of
a response to a dialogue question. (See #DECR, Section B.3.13.)

B-3
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You can nest #IF, #IFN, and #IFGT commands up to 10 1levels, but vyou
must pair each #IF, #IFN, or #IFGT command with a corresponding #ENDC
command.

Example:

A TE NO

FENDC

#IF R
RIS YES

FENDC

FIFN R
B IS NO
FENDC
The preceding script writes the following lines in the output file.

A TS YES
R I8 NO

B.3.4 IFT, IFF, IFTF
$IFT
$IFF
#IFTF

You use the #IFT, #IFF and #IFTF commands within an existing #IF,
#IFN, or #IFGT conditional block to:

1. 1Include an alternate body of text and command lines when the
condition of the block tests false

2. Include a non-contiguous body of text and command lines
within the block when the condition of the block tests true

3. Include a body of text and command 1lines unconditionally
within a conditional block

#IFT, #IFF and #IFTF do not require a matching #ENDC; they are part
of the #IF, #IFN, or #IFGT block to which they belong.

#IFT includes the subsequent lines if the conditional that heads the
current conditional block is true.

#IFF includes the subsequent lines if the conditional that heads the
current conditional block is false.

#$IFTF includes the subsequent lines in either case.
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m Thus, a revision of the previous example is as follows:

£
4]
THENTIC
#TFN R
ETFF
BOIS YES
TFT
BOIE NO
EENDC

B.3.5 ENDC
‘ ‘ s #ENDC [variable name]

The #ENDC command terminates the current #IF, #IFN, or #IFGT
conditional block. The number of #ENDC commands must match the number
of #IF, #IFN, and #IFGT commands.

You can optionally follow the #ENDC command with a script variable
name. SYSGEN does not use the variable, but it helps to mark which
block is being terminated in nesting situations.

m Example:

' ETF CONITL
WENTIC CONIN
ETFN CONDR

%

v

|
|
TIF CONI3

ETFET

-

FENDC COND3
HENDC CONDE

B.3.6 ASK
; A
m #ASK [-lquestion?variable/ ) D| =default([,lowlimit][,highlimit]]
0
Y
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You use the #ASK command to print dialogue on the terminal and to
obtain an acceptable wuser response. The #ASK command then sets the
specified script variable's character value and numeric value
according to the user's response.

The #ASK command prints the text (question) indicated between the tab
and the ? character on the terminal and waits for the user to
respond.

The question, question mark (?), variable name, slash character /),
type letter (A, D, O, or Y), equal sign (=), and default value are all
required. The low and high limit values, which are optional and apply
only to numeric responses, establish a valid range for acceptable
responses. The type letter codes (A, D, O, and Y) establish wvalidity
checking for the following data types:

/A The answer must be an alphanumeric device mnemonic of
the form XX or XXd (zer) , where X is a letter and d
is a digit in the range 0-7.

/D The answer must be a decimal number.
/0 The answer must be an octal number.
/Y The answer must be either YES or NO .

The optional hyphen (-) is a continuation character. When it 1is the
first character following #ASK , SYSGEN assumes the gquestion
portion of the command to be the second line of a two line question.
Use #PRINT to display the first line of the question.

If the response to the question is RET) , SYSGEN uses the default
response. (Note that SYSGEN does not check the default answer for
validity.) SYSGEN equates the variable's character value to the
characters in the user response and sets the variable's numeric value
equal to the value of the numeric response, if any. It then proceeds
to the next command.

SYSGEN checks all terminal responses for validity according to the
type letter code (A, D, O, or Y) specified in the #ASK command. In
addition, it checks numeric responses against the low and high limits,
if present. SYSGEN prints an error message if the response is not
valid, and it then repeats the question.

Examples:
FASK HOW OLD ARE YOUT  AGESD = 21, 18y &5
EFRINT THIS I8 THE FIRST LINE
PABE ~  OF A TWO LINE QUESTIONT ANS/Y=N

The PRINT/ASK combination prints in the dialogue as follows:

THIS T8 THE FIRET LIME
OF & TWO LINE QUESTIONT

B.3.7 SET

#SET variable name=answer

The #SET command equates the character value of the specified variable
to the characters in the specified answer.
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Examples:

SET A
T CONDL =i
T CONDZ=Y

B.3.8 PRINT

#PRINT text

The #PRINT command prints the specified text on the terminal preceded
by a and followed by a .

NOTE

To #PRINT a blank line, you must include
the succeeding in the command.

Examples:

FFRINT M
FERINT (a)

FFRINT MESSAGED

AGE L

This example prints the following lines on the terminal:
MESSAGE L

MEGHBAGED

B.3.9 SUBS

#SUBS <delimiter>pattern<delimiter>variable name

The #SUBS command substitutes the character value of the specified
script variable for each occurrence of the pattern in all script lines
occurring between the #SUBS command and the next #ENDS commands.

The delimiter can be any character that does not appear in the
pattern.

You can use the #SUBS command to modify the command lines as well as
text lines in the script file.

Examples:

TN R

GLIRE X XKE TN

FFRINT THE VAL UE OF CONDL TH $XXX#

COMIL =% 4
FENDS

This example prints the following line on the terminal:
THE UalUE F CONDL T8 3

The following line goes to the output file:

CONDL=3
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Note that SYSGEN prepares the text substitution at the time it
interprets the SUBS statement. Therefore, the value of the variable
within a SUBS block does not change until SYSGEN encounters the next
SUBS statement that uses that variable.

B.3.10 ENDS
#ENDS

The #ENDS command terminates the substitution activities of all active
#SUBS commands. Only one is needed, regardless of the number of SUBS
statements that are active.

B.3.11 EXIT
$EXIT

The #EXIT command terminates the SYSGEN run without closing the active
output file.

B.3.12 CALL
#CALL filnam.typ

The #CALL command causes SYSGEN to temporarily use the file specified
by filnam.typ as the source for script input. When the system
encounters the end-of-file for this temporary input file, it resumes
input from the previous file (SYSGEN.CND) where it left off.

You cannot nest #CALL commands; only one CALL command can be active
at a time.

There is no default file type; you must explicitly enter the file
type.

Example:

FCALL SYSTRIL . CND

B.3.13 DECR
#DECR variable name

The #DECR command decrements the numeric value associated with the
specified variable. SYSGEN sets the numeric value of the variable
equal to the numeric value of the user response to a dialogue question
when you use the variable in a SET or ASK command. #DECR alters only
the numeric value; it does not alter the answer.

You can use #DECR with #IFGT to repeat a command or a group of
commands n times, where n is the value of a response to a dialogue
question. For example, this combination is used in SYSGEN.CND to ask
for n DL1l vectors, where n is the number of DL1l's specified as a
response to the dialogue question.
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B.4 SCRIPT FILE ERROR MESSAGES

SYSGEN detects errors in the script file where possible. Following
are the errors that SYSGEN detects.

SYSGEN script file errors print in the form:

error message in segment name
script line

where segment name is the name assigned by the most recent #NAME
command, and script line is an image of the script input line in which
the error was detected.

Message Meaning

?SYSGEN-W-Bad #ASK in An #ASK command is missing the
? delimiter.

2SYSGEN-W-Bad #SET in A #SET command is missing the
= delimeter.

?SYSGEN-W-Bad substitute pattern in The delimiters do not match in
a #SUBS command.

?2SYSGEN-W-Missing variable in You issued an #IF, #IFN, or
#IFGT command without a script
variable.

?SYSGEN-W-Missing file name in You 1issued a #FILE command

without a file name.

?SYSGEN-W-Nested #CALL in You 1issued a #CALL command
from a script file other than
the original.

?SYSGEN-W-Too few #ENDC's in The number of #IF, #IFN, and
#IFGT statements exceeds the
number of #ENDC commands.

?SYSGEN-W-Too many variables in You defined more than 100
script variables.

?SYSGEN-W-Too many #ENDC's in The number of #ENDC commands
exceeds the number of #IF,
#IFN, and #IFGT commands.

?SYSGEN-W-Too many nested
#IFs or #SUBs in The number of nested #IF, #IFN
and #IFGT commands exceeds 10;
the number of active #SUB
commands exceeds five.

?SYSGEN-W-Undefined command in The printed script line began
with (») #, but it is an
undefined command.

?SYSGEN-W-Undefined variable in The variable name you used in
an #IF, #IFN, #IFGT, or #SUBS
command is undefined.







APPENDIX C

INSTRUCTIONS FOR LOADING SOFTWARE BOOTSTRAPS

C.1 RK1l1l(RK05) DECPACK BOOTSTRAP LOADER

1.

Deposit the basic RK1ll disk bootstrap loader into memory as
follows:

ae.

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.)

Press the LOAD ADDR switch.

Set the proper contents for Table C-1 in the Switch
Register and 1lift the DEP Switch.

Repeat Step ¢ until all the instructions have been
deposited.

Verify that the bootstrap program has been deposited properly
as follows: .

f.

Set the starting 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
Table C-1.

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
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 C-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 up (1)
position. Set all others to the down (0)
position.

001010 012740 Set switches 12, 10, and 8 through 5 to

the wup (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 wup (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.

C.2 TCll DECTAPE BOOTSTRAP LOADER

1. Deposit the basic DECtape 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 C-2 in the Switch
Register and 1lift the DEP switch.

d. Repeat Step ¢ wuntil all the instructions have been
deposited.
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Table C-2
"‘,’ TC1ll 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 177344 Set switches 15 through 9, 7, 6, 5, and 2
to the up (1) position. Set all others to
the down (0) position.

001004 012710 Set switches 12, 10, 8, 7, 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 up (1)
’!’s position. Set all others to the down (0)
position.

001010 012740 Set switches 12, 10, 8, 7, 6, and 5 to the
up (1) position. Set all others to the
down (0) position.

001012 004002 Set switches 11 and 1 to the up (1)
position. Set all others to the down (0)
position.
"‘y 001014 005710 Set switches 11, 9, 8, 7, 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 012710 Set switches 12, 10, 8, 7, 6, and 3 to the
up (1) position. Set all others to the
down (0) position.

‘ ’ 001022 000003 Set switches 1 and 0 to the up (1)
position. Set all others to the down (0)
position.

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)

ﬁ position.

(continued on next page)
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Table C-2 (Cont.)
TC1ll Bootstrap Loader

Location Contents Like This

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 up
(1) position. Set all others to the down
(0) position.
001040 005007 Set switches 11, 9, 2, 1, and 0 to the up
(1) position. Set all others to the down
(0) position.
2, 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 C-2.

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.

RX11/RX01 DISKETTE BOOTSTRAP LOADER

1.

If the computer is a PDP-11V/03, perform the following; if
the computer is a PDP-11/03 or LSI-11, 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

The bootstrapping procedure is complete.
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2. 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 C-3 in the Switch
Register and lift the DEP switch.

d. Repeat Step 2c wuntil all the instructions have been
deposited.

Table C-3
RX11l Bootstrap Loader
Location Contents Like This

001000 012702 Set switches 12, 10, 8, 7, 6, and 1 to
the up (l) position. Set all others to
the down (0) position.

001002 1002n7 Set switches 15, 7, 2, 1, and 0 to the
(n=4 for up (1) position and all others to the
unit 0 and down (0) ©position. For unit 0, set
n=6 for switch 5 to the wup (1) position; for
unit 1) 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 (U) position.

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 wup (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
(0) position.

(continued on next page)
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Table C-3 (Cont.)
RX11 Bootstrap Loader

Location

Contents

Like This

001022

001024

001026

001030

001032

001034

001036

001040

001042

001044

001046

001050

001052

001054

010220

000402

012710

000001

006203

103402

112711

111023

030211

001776

100756

103766

105711

100771

Set switches 12, 7, and 4 to the up (1)
position. Set all others to the down
(0) position.

Set switches 8 and 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 switch 0 to the up (1) position.
Set all others to the down (0) position.

Set switches 11, 10, 7, 1, and 0 to the
up (l) position. Set all others to the
down (0) position.

Set switches 15, 10, 9, 8, and 1 to the
up (1) position. Set all others to the
down (0) position.

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 wup (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.

(continued on next page)
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Table C-3 (Cont.)
RX11l Bootstrap Loader

Location Contents Like This

001056 005000 Set switches 11 and 9 to the up (1)
position. Set all others to the down
(0) position.

001060 022710 Set switches 13, 10, 8, 7, 6, and 3 to
the wup (1) position. Set all others to
the down (0) position.

001062 000240 Set switches 7 and 5 to the up (1)
position. Set all others to the down
(0) position.

001064 001347 Set switches 9, 7, 6, 5, 2, 1, and 0 to
the up (1) position. Set all others to
the down (0) position.

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 0 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:

f.

Set the starting address in the Switch Register as in
Step 2a 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
Table C-3.

If they are the same, repeat Step 3c until all words have
been examined.

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.
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C.4 MAGTAPE BOOTSTRAP LOADERS

1. Deposit the basic magtape bootstrap into memory as follows:

ae.

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.)

b. Press the LOAD ADDR switch.

c. Set the proper contents for TJUl6é magtape (Table C-4) or
for TM1ll magtape (Table C-5) in the Switch Register and
lift the DEP switch.

d. Repeat Step ¢ wuntil all the instructions have been
deposited.

Table C-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.

(continued on next page)
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Table C-4 (Cont.)

TJU1l6 Bootstrap Loader

Location Contents Like This

010022 000006 Set switches 2 and 1 to the up (1)
position. Set all others to the down (0)
position.

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.

610034 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 (1)
position. Set all others to the down (0)
position.

010046 032710 Set switches 13, 12, 10, 8, 7, 6, and 3 to
the wup (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 up
(1) position. Set all others to the down
(0) position.

010054 100007 Set switches 15, 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 C-4 (Cont.)
TJUl6 Bootstrap Loader

Locn Contents Like This

010056 022760 Set switches 13, 10,
the up (1) position. Set all others to
the down (0) position.

and 8 through 4 to

010060 0010060 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 0O 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.
down (0) position.

Set all others to the

010072 177704 Set switches 15 through 6 and 2 to the up

(0) position.
010074 005007 Set switches 11, 9,

(0) position.

(1) position. Set all others to the down

2, 1, and 0 to the up
(1) position. Set all others to the down

Table C-5
TM1l Bootstrap Loader

Location Contents Like This

010000 012700 Set switches 12, 10, 8, 7, and 6 to the up

(0) position.

(1) position. Set all others to the down

010002 172524 Set switches 15 through 12, 10, 8, 6, 4,

010004 005310 Set switches 11, 9,
(1) position. Set all others to the down

(0) position.

010006 012740 Set switches 12, 10,
the up (1) position. Set all others to
the down (0) position.

and 2 to the up (1) position. Set all
others to the down (0) position.

7, 6, and 3 to the up

and 8 through 5 to

(continued on next page)
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» Table C-5 (Cont.)
( » TM11l Bootstrap Loader
Location Contents Like This
010010 060011 Set switches 14, 13, 3, and 0 to the up

(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 up
(1) position. Set all others to the down
(0) position.

’pa~ 010016 005710 Set switches 11, 9, 8, 7, 6, and 3 to the
b 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.

”Mﬂ 010024 060003 Set switches 14, 13, 1, and 0 to the up
(1) position. Set all others to the down
(0) position.

010026 105710 Set switches 15, 11, 9, 8, 7, 6, and 3 to
the wup (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.

‘ b 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 up
(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.

2. Verify that the bootstrap program has been deposited properly
as follows:

a. Set the starting address, 010000, 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.

Cc-11
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d. Compare the number in the Data Register with the value in
the appropriate table (C-4 or C-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 TM11 magtape is being used, ensure that the magtape is
positioned at the load point; if it is not, manually rewind
the magtape.

Set the starting address, 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.

RK06 DECPACK BOOTSTRAP LOADER

1.

Deposit the RK06 disk bootstrap 1loader 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 C-6 in the Switch
Register and 1lift 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 C-6.

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.

12

@]
[
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Table C-6

RKO6 Bootstrap Loader

Location Contents Like This

001000 012701 Set switches 12, 10, 8 through 6, and O
to the up (1) position. Set all others
to the down (0) position.

061002 177440 Set switches 15 through 8 and 5 to the
up (1) position. Set all others to the
down (0) position.

001004 012711 Set switches 12, 10, 8 through 6, 3, and
0 to the up (1) position. Set all
others to the down (0) position. 001006
000003 Set switches 1 and 0 to the up
(1) position. Set all others to the
down (0) position.

001010 032711 Set switches 13, 12, 10, 8 through 6, 3,
and 0 to the up (l) position. Set all
others to the down (0) position.

001012 100200 Set switches 15 and 7 to the up (1)
position. Set all others to the down
(0) position.

001014 001775 Set switches 9 through 2, and 0 to the
up (1) position. Set all others to the
down (0) position.

001016 012761 Set switches 12, 10, 8 through 4, and 0
to the up (1) position. Set all others
to the down (0) position.

001020 177400 Set switches 15 through 8 to the up (1)
position. Set all others to the down
(0) position.

001022 000002 Set switch 1 to the wup (1) position.
Set all others to the down (0) position.

001024 012711 Set switches 12, 10, 8 through 6, 3, and
0 to the up (1) position. Set all
others to the down (0) position.

001026 000021 Set switches 4 and 0 to the up (1)
position. Set all others to the down
(0) position.

001030 032711 Set switches 13, 12, 10, 8 through 6, 3,

and 0 to the up (1) position. Set all
others to the down (0) position.

(continued on next page)
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Table C-6 (Cont.)
RK06 Bootstrap Loader

Location Contents Like This

001032 100200 Set switches 15 and 7 to the up (1)
position. Set all others to the down
(0) position.

001034 001775 Set switches 9 through 2, and 0 to the
up (1) position. Set all others to the
down (0) position.

001036 005007 Set switches 11, 9, and 2 through 0 to
the up (1) position. Set all others to
the down (0) position.




APPENDIX D

RT-11 CONDITIONALS

The following listing contains all the conditionals used in the RT-11
system, including a brief explanation of each of the symbols.

BATC3H
BF

CLocx

CUNTSN
CRSCSR
CR3VEC
CSIBFL
CTSCSR
CTSVeC

DCLSS
DCLES
DLCSe
DLCY
DLCS?
DLCS3
DLCSd
DLCSS
DLCse
DLCS7
DLVse
DLVE1
DLVS?2
DLVvS3
OLVv3y
DLVSS
DLVSe
DLVS7
DLSCSKR
DLSVEC
DL1t1sL
DL11gM
DLILSEN
DMSCs«
DMSVEC
DPSCSK
OPSVEC
DRIVEN
DS$CsSR
DS$ViC
DTSVEC
DTSCSR
DXSCSR

3BAICH Support
sFB mMon{tor

1S¢/769 Hertz clock support

scontinyation file instead of monitor dot
sCSk for CR11 card reader

;vector for CR1l carc reader

1CS]1 line puffer size

1CSR for the TAy{ cassette handler
svector for the 1All cassette handler

’

ICSR of first DOLII

1CSK of second DL
1CSR of third DLIL

sCSR of fourth DLI1I
1CSR of fifth DLI11

sCSR of sixth DL1

;CSR of seventh DLII
1CSR of eighth DLI1
:vector of first DL
;vector of second DLII
svector of third DL
sVvector of fourth D11
1vector of fifth DL
tvector of sixth OL11
svector of seventh DLI1
svector of eighth DLI1I
1ICSR for RLEY

svector for RLOIL

+5 of local DLIt Vines
12 of remote DL11 1¢{nes
18 of DLIL’s

3CSR for RKE26/7

jvector for RKQ6/7

sC3R for RP22/3

tvector for RP22/3
siumper of magtace units
1CSR for RJSV3/4
iVvector for RJSU3/4
svector for TCi11 DECtape
$1CS~x for TC11 DECtape
$1CSR for the RXJ|




Dx$Cse
DX$SVEC
bxsvce
DYTS¢

DYSCSR
DYsCse
DYs$oc

DYdDS

Dysvce
DYSVEC
DZiten
DZiisL
DZ1igm
D2STar
DZSPsD
DzvCse
DzZvCi#y
Dz2CSsv
DiCs¢!l

ERLSA
ERLSE
ERLS$G
ERLS$U
ERLSYV
ERLSw
gESCsP

FILES
FPUS11

GTSNM
KW11$P

LIGHST
LNKDIF
LP$CSR
LPSVEC

MAT$S
MMGST
MM$VEC
MMSCSK
MPT &Y
MTTSY
MTI®Mm
MTSVEC
MT3CSKR
MVECET
MXNEST

NLKMV LY
NLKM(N
NLRMCN
NLUSK

RT-11 CONDITIONALS

sCSkR of second RXV1 controller

svector for the RX¢1

svector of second kX?A] controller
1Seconc controller support for the RX@2
sCSR for RXJ2

3CSR of seconra Rx¥2 controller

1RXx2¢ Double density support only

1RXi2 handler attempts single density read first
svector of secong kXd2 controller
sVvector for RX¢2

18 of DZ11’s

18 of local 011 lines

;e of remote 0OZ11 lines

10211 stoc unit

sPaud rate for DZ11

svector of first DZ11

svector of secono DZ1i1l

1CSx of first DZ11

1CS~ of second DZ11

tError 109 nandler canr write buffers on cal)l
swnumper of plocks in error log buffer

sError logging suprort

sNumber of units to be loqged

;vumoer of status tables in error 109 handier
s1Kkeer newest errors in error log handler
tEscape sequence sSuopport

t“agtape files support
tFloating point exception handlinag support

tsetname roytine resides imn the USR or RMON
sProgrammable clock support

:Light routine support

sL1ik overlay counters files
;CSk for the line printer
:vector for the 1ine printer

svultiterminal asynchromouys status suPpPoOrt
1 "emory management support

jvector for the TJUl6 magtape handler
sCSw for the TJUl6 magtape handler
smemory parity suoport
sulti=terminal support
tMUltijeterminal time out support
svector for TMll magtape handler

;CSR for 1M1l magtace hanaler
t*Uulti=vector support for handlers
sCefault to file mesting depth

JLIST/NOLLST KMOVLY, MAC
sLIST/ANQLIST KMoN,maAC
sLIST/NOLIST RMON SJ(FB)  MAC
sLIST/NOLIST USR,MAC



RT-11 CONDITIONALS

: PANISC ;Panic dump support in SJ

’H”’ PATCSH 1Size of PATCH space {n KMON
PPSCSR 1CS~x for paper tape punch
PPSVEC svector for paper tape punch
PRSCSK 1CS~ for pacer tape reader
PRSVEC :vector for paper tape reader
PR11%X i1keader only option in the PC handler
PWFSL tPowerfail support
RDF &L sDetault file nesting depth
RF§VEC jvector for the KF11
RFSCsk $CSR for the RF11
RJS@%3 tRJS oisk is an kJS©3 OR RJS24
RKSCSK $CSR for Rr¥S disk
RKSVEC sVector for RKOS5 disk
RK&6SE ;1830 block sucport for RKve/7
RK6%3 1Special function for RKW6/T
RLISUN shumber of units supported im the RLW1 handler
RPA%$3 1Specifies RPge or RF¥3

(mg\ RXTS$C 1Second controller support for the RXQ|
SCCsa 1+“C intercept support (,SCCA)
STACSK JRMUN Stack sf{ze
STARST 1Start up commang file
SYSGHLY 1SYSGENED Monitor
TIME®R ;Timer support in SJ
TIMSIT s0evice time out support
TKS ;Console fmput CSKR
TKB :Console input data buffer
TPS :Console output (SR

"H\ TPB jConscle outout data butffer
TTYIN 1Size of terminal {nput ring buffer
TTYOUI 1size of terminal output ring buffer
UKo, sUnited Kingdom remote line support parameter
VoTKR sConsole input vector
VoTPS sConsole outcut vector
vVSe2s 1VS64 Support
Vi, Cswr 1CSR for VT11/VS60
VT.VEC jvector for VTi1/vSed

’HH\ VTi1s 1vi1l Support
VTISaHH 1Set 1T HOLD suoport
$SDOMSYS 1kXA6/7 s the system device
$DLSYS sRLV1 {s the system device
$O0PSYS sRPW/RP1IC {8 the system gevice
$0SSYS sRJSP3/4 is the system device
$0TSYS $TA1l is the system device
$0XSYS sRX*1 is the system device
$DYSYS 1RX'2 {s the system device
SRFNUM 14 of platters for RFI11
$RFSYS sRF11/RS11 {8 the system gevice
$RKSYS ;Rr¢S {s the system aevice







INDEX

Accessing non-system disks on
single-disk systems, 2-43

Adding FORTRAN subroutines to
SYSLIB, 2-20

Additional device support, 3-18

ASK SYSGEN command, B-5

Assembling and linking system
programs, 4-1

Assembling and linking the
system, 3-4

Asynchronous terminal status,
3-24

Bad block replacement, 2-9
Base-line monitor (BL), 1-1, 1-2,
2-2
Base-line system example SYSGEN,
A-1
BATCH patches, 2-46
BATCH support, 3-11
BATCH,
building, 4-2
Binary software kit, 1-1
.BL file type, 2-1
BL monitor,
see Base-line monitor
Bootstrap, 2-2
DECtape, C-2
installing the, 2-2, 2-26
magtape, C-8
RK05 disk, C-1
RK06 disk, C-12
RX01 diskette, C-4
Bootstrapping the distribution
magtape, 2-7
Bootstrapping the distribution
medium, 2-7
Bootstrapping the working disk,
2-18
Bootstraps,
loading software, C-1
Buffer size, 3-23
Building a system for
Introduction to RT-11, 2-41
Building a system with SYSGEN,
3-26
Building a working system disk,
2-14
Building a working system from
the distribution kit,
summary, 2-25
Building BATCH, 4-2
Building CREF, 4-7
Building DIR, 4-3
Building DUMP, 4-8

Building DUP, 4-2

Building EDIT, 4-3

Building ERRUTL, 4-4

Building FILEX, 4-8

Building FORMAT, 4-12

Building handlers, 3-30

Building HELP, 4-3

Building LIBR, 4-8

Building LINK, 4-7

Building MACRO, 4-4

Building monitors, 3-29

Building ODT, 4-11

Building PAT, 4-11

Building PATCH, 4-11

Building PIP, 4-2

Building PLOT55, 4-11

Building PSE, 4-10

Building RESORC, 4-12

Building SRCCOM, 4-8

Building SWAP, 4-12

Building SYE, 4-10

Building SYSGEN, 4-11

Building SYSLIB, 2-19

Building TECO, 4-12

Building the system library
(SYSF4.0BJ), 4-9

Building the system macro
library, 4-1

Building the VT1l library, 4-11

Building working system for
small system devices, 2-20

Building working systems for
diskettes, 2-20

CALL SYSGEN command, B-8
CAPS-11,
using to load files, 2-45
Card reader support,
installing, 2-29
Changing RJS03 support to
RJS04 support, 2-32
Changing RP02 support to RP03
support, 2-32
Changing the CSR addresses
used by FORMAT, 2-44
Changing the default output
device, 2-37
Changing the location of
VT11/VS60 floating vectors,
2-34
Choosing a monitor, 3-7
Choosing system components, 2-16
Clock rate,
setting, 3-10
specifying 50-cycle, 2-33

Index-1
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Clock,
programmable, 3-10
Command syntax,
SYSGEN script, B-2
Commands,
SYSGEN script, B-3
Compressing the working disk,
2-19
Conditional files, 3-26
Conditional variables, D-1
Conditionals,
RT-11, D-1
Configuration information, 3-3
Contents of distribution kits,
2-1
Correcting typing errors, 2-6
Creating a bootable disk, 2-27
Creating a bootable magtape,
2-27
Creating a system on another
device, 2-18
Creating a system on the
distributicon device, 2-17
Creating the working disk, 2-17
CREF,
building, 4-7
modifying listing page length,
2-36
Customizing SYCND, 3-27
Customizing the editor, 2-34
Customizing the system without
doing a SYSGEN, 2-27

DECR SYSGEN command, B-8
DECtape bootstrap, C-2
Default device,
SYSLIB, 2-38
Default output device,
changing, 2-37
Defaults,
SYSGEN, 3-5
Delivered monitors, 1-1
Demonstration package,
RT-11, 2-47
Determining disk capacity, 2-16

Device handler naming conventions,

2-1
Device handler,
file-structure, 2-3
hardware, 2-3
Device handlers,
building the, 3-30
Device support, 3-13
additional, 3-18
Device time-out support, 3-9
Dialogue,
SYSGEN, 3-5

DIR,

building, 4-3
DIRECTORY command, 2-16
Directory size,

extending, 2-39
Disk,

creating a bootable, 2-27
Diskette contents,

typical, 2-22
Diskette job flow, 2-22
Diskette SYSGEN procedure, A-16
Diskettes,

building working systems for,

2-20
using with Introduction to
RT-11, 2-42

Distribution kit, 1-1

files on, 2-3
Distribution kits,

contents of, 2-1
Distribution media, 1-1
Distribution medium,

bootstrapping, 2-7

preserving, 2-11
Documentation,

TECO, 2-6
DUMP,

building, 4-8
DUP,

building, 4-2

EDIT,
building, 4-3
Editor,
customizing, 2-34
EIS,

see Extended instruction set
ENDC SYSGEN command, B-5
ENDS SYSGEN command, B-8
Error logging, 3-12
Error messages, 2-6

SYSGEN script, B-9

SYSGEN, 3-25
Errors,

correcting typing, 2-6
ERRUTL,

building, 4-4
Escape code,

non-standard, 2-35
Escape sequences, 3-11
Establishing fill characters,

2-28
Establishing the system device,
3-13

Example SYSGEN,

base-line system, A-1
Example SYSGENs, A-1
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Executing the SYSGEN program, 3-3

EXIT SYSGEN command, B-8

Expanded SYSGEN dialogue, 3-6

Extended instruction set (EIS),
1-4

Extended memory monitor (XM),
1-1, 1-3, 3-8

Extending directory size, 2-39

FB monitor,
see Foreground/background
monitor
File size,
setting an upper limit on, 2-35
FILE SYSGEN command, B-3
File-structure handler, 2-3
Files on the distribution kit,
2-3
FILEX,
building, 4-8
Fill characters, 2-11
establishing, 2-28
Flow of SYSGEN process, 3-3
Foreground/background monitor
(FB), 1-1, 1-3, 3-8
running, 2-52
FORMAT,
building, 4-12
changing the CSR addresses
used by, 2-44
FORMAT.SAV, 2-9, 2-10
Formatting new media, 2-9
FORTRAN OTS routines, 2-19

Halt,

power fail, 3-10
Hardware handler, 2-3
Hardware,

memory management, 1-4
HELP,

building, 4-3

Idle loop display, 3-9

IF SYSGEN command, B-3

IFF SYSGEN command, B-4

IFGT SYSGEN command, B-3

IFN SYSGEN command, B-3

IFT SYSGEN command, B-4

IFTF SYSGEN command, B-4

Installing card reader support,
2-29

Installing hardware magtape
support, 2-30

Installing other devices, 2-28

Installing paper tape support,
2-30

Installing patches, 2-23

Installing RT-11, 2-7

Installing the bootstrap, 2-2,
2-26

Introduction to RT-11,

building a system for, 2-41
Invoking SYSGEN, 3-6

Job flow,
diskette, 2-22

Kit,
binary software, 1-1
distribution, 1-1
KMON swapping, 1-2
KT11l hardware,
see Memory management hardware
KW1l1l-P programmable clock, 3-10

LA30, 2-11, 2-28
LIBR,
building, 4-8
Line printer as default output
device, 2-37
LINK,
building, 4-7
modifying to change the default
SYSLIB device, 2-38
Loading software bootstraps, C-1

.MAC file type, 2-1
MACRO,
building, 4-4
modifying listing page length,
2-36
Macros,
TECO, 2-6
Magtape bootstrap, C-8
Magtape parity and density,
setting, 2-31
Magtape support,
installing hardware, 2-30
Magtape,
creating a bootable, 2-27
MDUP, 2-8, 2-16
Media,
distribution, 1-1
Memory management hardware, 1-4
Memory parity support, 3-10
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Memory,
running RT-11 in less than
is available, 2-35
Minor customization, 2-23
Modifying LINK to change the
default SYSLIB device, 2-38
Modifying listing page length
in MACRO and CREF, 2-36
Monitor commands, 2-6, 2-16
DIRECTORY, 2-16
SQUEEZE, 2-19, 2-23
Monitor differences, 1-4
Monitor files,
renaming, 2-2
Monitor naming conventions, 2-1
Monitor options, 1-5
Monitor services, 3-2
Monitor,
base-line (BL), 1-1, 1-2, 2-2
choosing, 3-7
extended memory (XM), 1-1,
1-3, 3-8
foreground/background (FB),
1-1, 1-3, 3-8
single-job (sJ), 1-1, 1-3, 3-8
Monitors,
delivered, 1l-1
switching, 2-2, 2-25
MSBOOT, 2-8, 2-9
Multi-terminal support for
United Kingdom, 3-27
Multi-terminal support, 3-9, 3-19

NAME SYSGEN command, B-3
Null handler, 3-18

OBJ files,
saving, 3-18
oDT,
building, 4-11

Paper tape support,
installing, 2-30
Parity memory, 3-10
PAT,
building, 4-11
PATCH,
building, 4-11
Performing SYSGEN on diskette-
based systems, A-16
Peripheral support, 3-2
PIP,
building, 4-2
Planning for SYSGEN, 3-1, 3-3

PLOTS55,
building, 4-11

Positioning the system files
for optimal performance, 2-22

Power fail halt, 3-10

Preserving the distribution
medium, 2-11

Preserving the system on disk,

2-24

Preserving the system on magtape,
2-23

Preserving the working system,
2-23

PRINT SYSGEN command, B-7
PSE,
building, 4-10

Questions,
SYSGEN, 3-5

Reducing the size of the text
window, 2-34
Renaming monitor files, 2-2
RESORC,
building, 4-12
RF1l platters,
specifying the number of, 2-31
Ring buffers, 3-23
RJIS03 support,
changing to RJS04 support, 2-32
RK05 bootstrap, C-1
RK06 bootstrap, C-12
RK11l bootstrap, C-1
RP02 support,
changing to RP03, 2-32
RT-11 conditionals, D-1
RT-11 demonstration package, 2-47
Running RT-11 in less memory than
is available, 2-35
Running the foreground/background
monitor, 2-52
Running the single-job monitor,
2-48
RX01 bootstrap, C-4
RX01 diskette systems,
how to SYSGEN on, A-16

.SAV file type, 2-1

Saving system components, 3-31

Saving the OBJ files, 3-18

SET SYSGEN command, B-6

Setting an upper limit on file
size, 2-35

Setting clock rate, 3-10
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Setting magtape parity and
density, 2-31
Single-disk systems, 2-43
Single-job monitor (SJ), 1-1,
1-3, 3-8
running, 2-48
SJ,
see Single-job monitor
Small system devices,
building working systems for,
2-20
Small systems,
how to SYSGEN on, A-16
Software components, 2-3
Software kit,
binary, 1-1
Software,
unsupported, 2-6
Specifying a 50-cycle clock rate,
2-33
Specifying the number of RF1l1l
platters, 2-31
SQUEEZE command, 2-19, 2-23
SRCCOM,
building, 4-8
Starting the system, 2-6
STARTS.COM, 2-9
Startup indirect files, 2-17,
3-10
SUBS SYSGEN command, B-7
Summary of the SYSGEN process,
3-4
Summary,
building a working system from
the distribution kit, 2-25
Swap blocks, 1-2
SWAP,
building, 4-12
SWAP.SYS, 1-2, 2-16
Switching monitors, 2-2, 2-25
SYCND,
customizing, 3-27
SYE,
building, 4-10
.8YS file type, 2-1
SYSF4 .0BJ,
building, 4-9
SYSGEN defaults, 3-5
SYSGEN dialogue explanation, 3-6
SYSGEN dialogue, 3-5
SYSGEN error messages, 3-25
SYSGEN errors, 3-29
SYSGEN examples, A-1
SYSGEN planning, 3-3
SYSGEN process summary, 3-4
SYSGEN program information flow,
B-1
SYSGEN questions, 3-5
SYSGEN requirements, 3-27
SYSGEN script command syntax,
B-2

SYSGEN script commands, B-3
ASK, B-5
CALL, B-
DECR,
ENDC,
ENDS,
EXIT,
FILE,
IF, B-3
IFF, B-4
IFGT, B-3
IFN, B-3
IFT, B-4
IFTF, B-4
NAME, B-3
PRINT, B-7
SET, B-6
SUBS, B-7

SYSGEN script error messages, B-9

SYSGEN script language, B-1

SYSGEN script variables, B-2

SYSGEN size requirements, 3-27

SYSGEN,
building the system, 3-26
building, 4-11
example of base-line diskette

system, A-1
example of RLO1l system, A-5
executing, 3-3
planning for, 3-1
procedure for RX01l diskette,
A-16

SYSLIB,

adding FORTRAN subroutines to,
2-20
building, 2-19

SYSLIB.OBJ, 2-19

System device,
establishing the, 3-13

System generation, 3-1

System halts, 3-9

System macro library,
building, 4-1

System programs,
assembling and linking, 4-1

System subroutine library, 2-19

Wwwww
W 00 0 U1 0

TECO documentation, 2-6
TECO files, 2-17
TECO macros, 2-6
TECO text editor, 2-6
TECO,
building, 4-12
Terminal as default output
device, 2-37
Text editor,
TECO, 2-6
Text window,
reducing the size of, 2-34
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Timer support, 3-8
TJUl6 magtape, 2-9
TM1l magtape, 2-9
Typical diskette contents, 2-22

Unsupported software, 2-6
Using CAPS-11 to load files,
2-45
Using diskettes with Introduction

to RT-11, 2-42

Using EDIT on terminals with
non-standard escape code,
2-35

USR swapping, 1-2

V3USER.TXT, 2-9

VS60 floating vectors,
changing, 2-34

vVS60, 2-11

vT05, 2-11, 2-28

VT1ll floating vectors,
changing, 2-34

VT1ll library,
building, 4-11

vrll, 2-17

vVr52, 2-11

VTMAC.MAC, 2-17

XM monitor,
see Extended memory monitor
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READER'S COMMENTS

NOTE: This form is for document comments only. DIGITAL will
use comments submitted on this form at the company's
discretion. Problems with software should be reported
on a Software Performance Report (SPR) form. If you
require a written reply and are eligible to receive
one under SPR service, submit your comments on an SPR
form.

Did you find errors in this manual? If so, specify by page.

Did you find this manual understandable, usable, and well-organized?
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line.
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Is there sufficient documentation on associated system programs
required for use of the software described in this manual? If not,
what material is missing and where should it be placed?

Please indicate the type of user/reader that you most nearly represent.

[] Assembly language programmer

(] Higher-level language programmer
Occasional programmer (experienced)
User with little programming experience
Student programmer

0000

Non~-programmer interested in computer concepts and capabilities

Name Date

Organization
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City State Zip Code
or
Country
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