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Preface

MANUAL OBJECTIVES

This ménual:

e introduces RT-11/FEP and RT-11/FRP — the FORTRAN Enhancement
Package and the FORTRAN Real-Time Package that include the RT-11

operating system, the FORTRAN IV programming language, and the
FEP/FRP Laboratory Software

e guides you through the procedures for installing RT-11, FORTRAN IV,
and the FEP/FRP Laboratory Software

e describes ways to manage disk storage efficiently

e introduces program-development techniques

INTENDED READER

The reader of this manual should be a FORTRAN programmer experienced
in scientific applications. The reader need not be familiar with the RT—11
operating system or the FEP/FRP Laboratory Software.

MANUAL STRUCTURE

Part I of this manual, the introduction, contains Chapter 1, an overv1ew of
the hardware, software, and documentatlon

Part II contains three chapters on installing software. Chapter 2 is a guide
to installing the RT-11 operating system. Chapter 3 is a guide to installing
the FORTRAN IV programming language. Chapter 4 gives instructions for
installing the FEP/FRP Laboratory Software subprograms.

Part III contains four chapters on using the software. Chapter 5 presents
program development techniques. Chapter 6 describes restrictions to be
observed in the use of the REAL-11/MNC software. Chapter 7 contains
information on using the RGL/11 software. Chapter 8 provides information
on using the PLOT55 video graphics software. -

ix



RELATED DOCUMENTS

For information on related documents in the RT-11 documentation library,
consult the RT—11 Documentation Directory AA-5285E-TC.

For information on the FORTRAN IV programming language, consult:

PDP-11 FORTRAN Language Reference Manual
AA-1855D-TC

RT-11,RSTS/E FORTRAN IV User’s Guide
AA-5749B-TC

RT-11 FORTRAN IV Installation Guide
AA-5240D-TC

For information concerning FEP/FRP software, consult:

REAL-11/MNC FORTRAN Programmer’s Reference Manual
AA-D631B-TC

Scientific Subroutines Programmer’s Reference Manual
AA-1101C-TC

Instrument Bus Subroutines Programmer’s Reference Manual
AA-5613B-TC

Laboratory Subroutines Programmer’s Reference Manual
AA-C984B-TC

FORTRAN Debugging Technique Reference Manual
AA-H069B-TC

RGL/11 Programmer’s Reference Manual
AA-KT783A-TC

For information concerning hardware, consult:

DECLAB-11/MNC User’s Guide
EK-MNC11-UG

MINC Thermocouple Preamplifier User’s Guide
EK-MNCTP-UG '

VT125 User’s Guide
EK-VT125-UG-001

VT105 Graphic Terminal User’s Manual
EK-VT105-UG

DOCUMENTATION CONVENTIONS

This manual conforms to the following documentation conventions:

e In examples of terminal-programmer dialog, text printed in red indicates
your input to the system. Text printed in black indicates responses sup-
plied by the system. ‘



. indicates the RETURN key on your terminal. Press the RETURN key
at the end of any line you type unless instructed otherwise.

. indicates the NO SCROLL key on your video terminal.

. represents the CTRL key and another key (represented here by x)
on your terminal. To perform some functions, you must press the CTRL
key and the other key at the same time.

. represents the shift key and another key.

e In descriptions of command syntax, capital letters represent the com-
mand name, which you must type. Lower case letters represent a vari-
able, for which you must supply a value.

Square brackets [ ] enclose optional choices; you can include an item in
brackets, or you can omit it, as you choose.

The ellipsis symbol (...) represents repetition. You can repeat the item
that precedes the ellipsis.

e RLO1/RLO2 indicates either an RL0O1 or RL02 disk.
e Unless otherwise noted, all programs are on drive DK:.

¢ References to the FB environment also apply to the XM environment,
unless otherwise stated.

xi
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Introduction

Part I is an overview of the hardware, software, and documentation.






Chapter 1
Hardware and Software Overview

This chapter introduces the hardware, software and software documenta-
tion. The hardware is from the MINC family (MINC-11, MINC-23, or
MINC/DECLAB23). The software consists of the RT—11 operating system,

~ the FORTRAN IV programming language, and the components of the
FEP/FRP Laboratory Software. The software documentation includes sets
of manuals on RT-11, FORTRAN IV, and the FEP/FRP Laboratory
Software.

1.1 Hardware
Your hardware includes the following hardware components:

e a PDP 11/03 processor (with the FIS floating-point hardware) or a
PDP 11/23 processor (with the FPU floating-point hardware)

e at least 56k (k = 1,024) bytes of random-access memory

e at least one video or hard-copy terminal (See Section 5.1 for information
about terminals.)

e a chassis that can contain up to eight MNC modules

Your hardware also includes either two RLO1/RL02 disk drives or two
RXO02 diskette drives. RLO1 and RLO02 disks have a much greater storage
capacity than RX02 diskettes. An RLO1 disk can store 5.2 million bytes of
data, and an RLO2 disk can store over 10 million bytes. However, an RX02
can store only 512,512 bytes.

This difference in capacity determines how you can use your disk storage.
One RLO1 or RLO2 disk is large enough to store all of your software. How-
ever, two or more RX02 diskettes together are required to store the same
software. Many sections of this manual include one discussion related to
RLO1/RLO2 disks and another discussion related to RX02 diskettes.
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1.2

1.3

Software installation, generation, and program development procedures
are performed one way on RLO1/RL02 disks and another way on RX02
diskettes.

Software

Your FEP/FRP software includes the RT-11 operating system, the
FORTRAN IV programming language, and the following groups of
FORTRAN-callable subprograms, which compose the FEP/FRP Laboratory
Software:

e REAL-11/MNC, which provides real-time control of all MNC—series mod-
ules and the serial-ASCII transfer controller

e IBS, the instrument Bus Subroutines, which control IEEE bus
instruments :

e SSP, the Scientific Subroutine Package, which performs mathematical
data manipulations such as matrix inversions

e LSP, the Laboratory Subroutine Package, which performs signal data
processing such as Fast Fourier transforms

e RGL/11, the ReGIS Graphics Library for FEP Users, which draws figures
and plots data on the VT125 terminal (not available with the FRP
package).

e FDT, the FORTRAN Debugging Technique, which is an on-line debug-
ging tool ‘

Hardware Requirements
You must have particular hardware to execute some FEP/FRP components.

e To execute REAL-11/MNC subprograms, you must have the MNC—series
module(s) needed by the subprogram(s) you will use.

e To execute IBS subprograms, you must have an IBV11-A IEEE bus and
at least one instrument that is compatible with the IBV11-A IEEE bus.

e To execute the RGL/11 subprograms, you must have a VT125 video
terminal.

e To execute the remaining FEP/FRP components — SSP, LSP, and FDT —
you need only standard MINC—family hardware.

1.4 Distribution Media

1-2

If you have two RLO1 or RL0O2 disk drives, your software has been distrib-
uted to you on three disk packs. If you have only RX02 diskette drives, your
software has been distributed to you on 19 diskettes; some of these disk-
ettes are in RX01 (single density) format while others are in RX02 (double
density) format. See Table 1-1, Software Distribution Media, for the types
of disks on which each software component is distributed.
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Table 1-1: Software Distribution Media (RX01/RX02 or RL01/RL02)

The numbers indicate disks required to store each software component

Type of Disk| RT-11] FORTRAN IV | REAL-11 | IBS | SSP| LSP | RGL/11 | FDT

RX01 3 1 2 1 1
RX02 5 2 4
RLO01/RLO2 1 1 1

1.5 Installing Software
Install your software in the following sequence:

1. RT-11 installation (and system generation if necessary)

2. FORTRAN IV compiler and OTS (Object Time System) installation and
generation

3. FEP/FRP component installation

Part II of this manual guides you through both the installation procedures
and the documentation for each software component.

1.6 Standard Software

Some software components are shipped in standard form and are ready to
use when you receive them. However, you can also configure much of the
software to fit your particular needs.

The RT-11 distribution media contain standard monitors as well as pro-
grams for creating specialized monitors. Read Chapter 2 of this manual to
determine whether or not you should customize your system and/or execute
the system-generation (SYSGEN) procedure.

The FORTRAN IV distribution disk contains a prebuilt FORTRAN IV com-
piler and object-time system (OTS) as well as programs for generating a
customized compiler and OTS. You must execute the FORTRAN generation
procedure to utilize your floating-point hardware. (The prebuilt FORTRAN
performs multiplication, division, and floating-point arithmetic with soft-
ware routines. Therefore, the prebuilt FORTRAN IV performs some arith-
metic operations much more slowly than FORTRAN IV, which utilizes
floating-point hardware.)

The FEP/FRP Laboratory Software distribution disks contain standard ver-
sions of all FEP/FRP Laboratory Software. You can also customize all
FEP/FRP Laboratory Software except FDT. For information on installing
and customizing FEP/FRP, see Chapter 4 of this manual.

1.7 Software Documentation

For a list of manuals that describe the software, see Related Documents in
the Preface.
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Part Il
Installing Software

The software consists of RT-11, FORTRAN 1V, and FEP/FRP and must be
installed in that order. (Figure 2-1, Installing Software, provides an over-
view of the procedure for installing software.)

Part II contains detailed instructions for installing RT-11 and the
FEP/FRP Laboratory Software but is only a guide to FORTRAN IV instal-
lation. This part of the manual also describes the order in which you must
read RT-11 and FORTRAN 1V installation manuals and contains informa-
tion that supplements those manuals. '






Chapter 2 :
Installing RT-11

For FEP/FRP users, the major steps in the RT-11 installation pro-
cedure are:

1. Preparing for installation

2. Using the FEP or FRP Installation Disk to create a development sys-
tem disk . '

Creating other system disks (optional)

3

4. Customizing the system (optional)

5. Testing the development system disk
6

Performing the system-generation process (optional)

Figure 2-1 is a diagram of the installation overview, and Figure 2-2 is a
flowchart of the steps in the procedure for installing RT—11. Note that the
procedure includes three optional steps, which are creating other system
disks, customizing the system, and performing the system-generation pro-
cess. This chapter explains the procedure for installing RT-11 and helps
you decide which optional steps to execute. (Note that while this chapter
fully describes some steps in the procedure — those not found in other
manuals — the chapter also directs you to RT-11 manuals for more com-
plete descriptions of other steps.)

The installation procedures discussed in this chapter are the same for FEP
and FRP. Therefore, only FEP examples are presented. \
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Figure 2-1: Installing Software
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Figure 2-2:
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2.1 Preparing to Install RT-11

24

Prior to installing RT-11:

e Gather the following:

RT-11 Installation and System Generation Guide

RT-11 Autopatch Kit

RT-11 distribution media

Three blank RLO1/RLO02 disks or eleven blank RX02 diskettes

If you have two RLO1/RL02 disk drives, power on the MINC computer
system by following the instructions in Section 2.2, Operating
Procedures, in the DECLAB-11/MNC User’s Guide and mount the FEP
distribution disk in drive 0.

If you have only RX02 diskette drives, power on the computer system by
executing the following procedures:

1. Mount the FEP Installation Diskette in drive 0.
2. Set the terminal’s ON/OFF switch to the ON position.

3. Power on the processor by pressing the red switch above drive 1, and
be sure the light in the switch is lit. ‘

Regardless of which type of disks you have, once you have powered on the
processor, the system automatically bootstraps RT-11 and displays on
your terminal:

RT-11/FEP UZ.1

; Welcome to RT-11/FEP version 2.1.
(followed by startup file commands and additional messages. If you have
two RLO1/RL02 disk drives, see Section 2.2.1 for a list of these additional

messages; if you have only RX02 diskette drives, see Section 2.3.1.)

If you have a video terminal, set auto XOFF/XON in SET-UP mode be-
fore beginning the RT-11 installation procedure. Do so by executing the -
following instructions:

1. Press the SET-UP key to put the terminal in SET-UP A mode.

2. Press the 5 key on the main keyboard to put the terminal in SET-UP
B mode.

3. The terminal displays four groups of binary values. Look at the fourth
entry in the second group of values. If that value is one, then AUTO
XOFF/XON is correctly set: press the SET-UP key again to return
the terminal to normal operation, and ignore steps 4, 5 and 6 below. If
that value is zero, then AUTO XOFF/XON is not set: perform steps 4,
5, and 6.
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4. Press the right-arrow (—) key, which is located at the upper right
corner of the main keyboard, until the cursor is positioned over the
fourth entry in the second group of displayed values.

5. When the cursor is correctly positioned, press the 6 key on the main
keyboard to change the value from zero to one.

6. Save the current SET-UP features by typing GHF7S). The terminal
clears the screen, displays WAIT, and returns to SET-UP A mode.

7. Press the SET-UP key again to return the terminal to normal
operation.

(See the VT125 User’s Guide or the VT105 Graphic Terminal User’s
Manual for further information.)

e Sometimes you must halt and bootstrap the processor. For example, you
must do so to recover from a system failure or to bootstrap from a new
disk on your system drive. Any time you must halt and bootstrap the
processor, type the commands in the following dialog:

(Press the BREAK key, which is located near the upper right
corner of your keyboard. This halts the processor.)

nnnnnn

@773000G (This bootstraps the processor from drive 0. Also, any time the
terminal displays @ and the processor has halted, you can boot-
strap the processor by typing this number.)

RT-11xx Y04.,00

(followed by any startup file commands)

+DATE dd -mhm— v v BED

+TIME hhimm:ss@D

where nnnnnn is the address plus 2 at which the processor stopped
X X is the name of the monitor in operation
dd-mmm-vv i the day, month, and year in the form 10—-JAN-80
hhimm:ss is the current time in hours, minutes, and seconds

s

NOTE

If the preceding procedure does not bootstrap the processor,
see the DECLAB-11/MNC User’s Guide for additional

information.

e If you are unfamiliar with RT-11, read the Introduction to RT-11, but do
not attempt to perform the exercises in that book. (You can perform the
exercises after you have installed RT-11 and FORTRAN IV.)

e Begin the RT-11 installation procedure. If you have two RLO1/RL02
disks, follow instructions in Section 2.2; if you have only RX02 diskette
drives, follow instructions in Section 2.3.
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NOTE

Never type SET TT NOPAGE. Doing so could cause unpre-
dictable results.

2.2 Installing RT-11 with Two RL01/RL02 Disk Drives

2-6

This section contains information on installing RT-11 on one or more
RLO1/RLO2 disks. Section 2.2.1 presents procedures for using the FEP dis-
tribution disk to create a development system disk. Section 2.2.2 discusses
procedures for creating additional system disks.

Sometimes these procedures instruct you to write-protect or write-enable a
disk drive. To write-protect a drive, press the drive’s write-protect switch,
and be sure the light in the switch is lit. To write-enable a disk, press the
drive’s write-protect switch, and be sure the light in the switch is not lit.

2.2.1 Installing RT-11 by Using the FEP Distribution Disk

This section explains procedures for using the FEP distribution disk to:
e copy itself

e copy any other disk

e install an SJ or FB monitor

Note that Section 2.5.1 explains another use for the FEP distribution disk;
that is, how to use that disk for installing the XM monitor.

Throughout the dialogs listed in this section and in Section 2.5.1, note that:

e The terminal displays an asterisk (#) before each line that contains a
question.

e The terminal displays a question mark (7) before each line that contains
a completion message or error message.

e The terminal displays a semicolon (3) before each line that does not con-
tain a question, completion message, or error message.

e Brackets (r1) enclose information about possible answers to a question.
For example, if a question is followed by [v/N1, you can answer Y&D or
N@D; if a question is followed by (81, your answer can be any string
(consisting of one or more characters).

e Whenever a line in the dialog instructs you to insert a disk into a drive,
wait until the white light on the drive is lit before you insert the disk.
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To install the SJ or FB monitor;

1.

Since you have powered on the MINC computer system according to the
procedure listed in Section 2.1, the following dialog is displayed on your
terminal. Copy the FEP dlstrlbutlon disk by typing the commands in
this dialog:

RT-11/FEP V2.1
Welcome to RT-11/FEP version 2.1,

The disK in DLO: is adistribution disk,

The first thind voumust do is to copy the files on that disk

to an unused disK inDL1iz,s The following procedure initializes
an unused diskK and copies the FEP distribution disk.,

Insert an unused disk in DL1:
Are vou ready to continue? [Y/NI: YEED

Initializing DL1:

Checking DL1: for bad hlocks
DUP-I-No bad blocKks detected DL1:

1) san e aar 3K BN AES AER G R AN S ARE AN AR

Copving files fromDLO: to DL1:

The disK in DL1: nowcontains a bootable Kit
whichwill help vou to install FEP/RT,

Remove the disK fromDLO: and store it ina safe place.
Remove the disk fromDL1: and boot it in DLO:

IR AEE NES AEE NEE NN N W

Make a copy of the RT-11 distribution disk by typing the commands in
the following dialog:

RT-11/FEP V2.1

Welcome to RT-11/FEP version 2.1,

9

H

i

H

i This disk provides automatic procedures for
i software installation.
H
H
G
k]

Youmust use the RT-11/FEP and RT-11/FRP Installation andUser’s
nide
in condunction with these procedures,

Please enter

Today’'s date (dd-mmm-vvy):
Enter a date in which dd represents the day (a decimal number
from 1 to 31), mmm represents the first three characters of the name
of the month, and v~ represents the year (a decimal number from
73 to 99): dd-mmm-v v&D
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Gelect the procedure vou want to performby tvyring one
of the followingd codes:

RT Build an RT-11 develorment system disk
SYSGEN Svsden an XMmonitor
COPY Coepy (pPreserve) any disk

Select a procedure [S1: COPY

This procedure copies a disk and bedins by
initializing an outrPut disk,

Insert an unused disK in DL1:
Are vou ready to continue? [Y/NT: YR

Any data on DL1: will be lost, Continue®™ [Y/NI1: YGEE

Initializing DL1:

Checking DL1: for bad blocKs
DUP-I-No bad blocKs detected DL1:

For the copy Procedure:
The output volume is already in DLL:,

The inPut volume is the diskKk vouwant to coprv.,
The systemvolume is the FEP distribution disk,

W am wam mm e aam aw o9 A o aax aan wmx 3K e K e s ws ar oar 3K s an s a3 aw e e ax

Mount output volume inDL1:3% Continue? YGED
Mount ineput volume in DLO: 3 Continue? YED
Mount systemvolume in DLOz 3 Continue? YRED
.

Finished copving.,

K an an

Do vyou want to copy bootstrap information® [Y/NI:
If the disk in drive 1 is the copied RT-11 Distribution Disk or the
RT-11 Autopatch disk, type Y&, otherwise, type ne@. If you type
Y@, the following question also appears.

# Enter filename of monitor [81:
If the disk in drive 1 is the copied RT—11 Distribution Disk, type
RT11BL.5Ys@D. If the disk in drive 1 is the RT-11 Autopatch disk,
type AUTOP.5YSED.

Bootstrap coried,

Select the procedure vou want to performby tvypingd the
approPriate code.,

RT Build an RT-11 development svstem disk
SYSGEN Svsden an XM monitor
COPY Copy (preserve) any disk

K amm mE AEE NN AN SEE SEE AEE AR AR

Select a procedure [8]:

NOTE

You can use the preceding COPY procedure to copy any
disk (including the RT-11, FORTRAN IV, and FEP/FRP
laboratory-software distribution disks as well as the
RT-11 Autopatch Kit).
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Use the following procedure to patch the copies of the RT-11 distribu-
tion disk:

e Bootstrap the copy of the RT-11 distribution diskette in drive 0. Re-
move protection from files on the copied disk by typing the following
command. (Use the NOLOG option to prevent a list of renamed files
from appearing on the terminal.)

+RENAME/SYSTEM/NOPROTECTION/NOLOG DLO:%*.% DLO:z#*,*EED

e Install the patches for RT-11 by following instructions for doing so in
the RT—11 Autopatch User’s Guide.

¢ Bootstrap the copy of the RT-11 distribution disk, which you have
now patched, in drive 0. Protect files on this disk by typing the follow-
ing command:

+RENAME/SYSTEM/PROTECTION/NOLOG DLO:*.% DLO:%,*@D

e The chapter titled Procedures Following an Autopatch Session in the
RT-11 Autopatch User’s Guide instructs you to make copies of the
patched disk. Use the FEP distribution disk copy procedure, as de-
scribed in step 2 of this section to make the copy.

‘Use the following procedure to create a development system disk:

e Bootstrap the FEP distribution disk in drive 0.

e Type the commands in the following dialog:

RT-11/FEP V2.1

L]
Welcome to RT-11/FEP version 2,1,

This disK provides automatic procedures for
software installation.,

Em amm amw awm am mm

i Youmust use the FEP/RT and RT~-11/FRP Installation and User’s
Guide ¥ incondunction with these Procedures,

Please enter

Todav’'s date (dd-mmm-vyy):
Enter a date in which 44 represents the day (a decimal number
from 1 to 31), mmm represents the first three characters of the
name of the month, and »» represents the year (a decimal num-
ber from 73 to 99): dd-mmm-v v @D

Select the procedure vou want to performby tveind one
of the following codes:

RT Build an RT-11 develorment svstem disk
SYSGEN Svsden an XM monitor
cCorPY Copy (Preserve) any disk

Select aprocedure [S1: RTGD

RT-11 INSTALLATION

i an an K mw www wn axk asr ks ww e
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This procedure creates an RT-11 system that includes
the standard monitor contained on the RT-11
distribution Kit, Youwill needablank disK that the
procedure will initialize and onto which it will cop¥
the RT-11 system.

Insert an unused disk in DL1:
Are vou ready to continue? [Y/N1: YGD

Any data on DL1: will be lost. Continue® LY/NI: YGE
Initializing DL1:

ChecKing DL1: for badblocks
DUP-I-No bad blocks detected DL1:

For the next orperation:
The output volume is already inDL1:,

The input volume is the RT-11 distribution disK,
The systemvolume is the FEP installation disk,

n o wk mn we wem s o) aan wm wwn s K K e ew s as sen ew

Mount outeut volume in DLi:3 Continue? YGED
Mount input volume in DLO: 3 Continue? YED
Mount svstem volume in DLO: i Continue™ YGEED

3
% Do vou have aserial printer? [Y/NI:

Type Y& or n@D. If you type Y@, the following question also
appears.

-

# Which serial line unit is it connected to (O 1,0r2) 7
Normally, the line printer is connected to serial line unit number
2 (labelled SLU2) at the rear of the MINC chassis. However, the
line-printer cable may instead be connected to SLUO or SLUL.
Type 0@, 1@, or 2GED.

# Do vou have aparallel line printer? [Y/NI:
Type Y& or NEED.

¥ Do vou have avideo terminal® [Y/NI1:
Type YD or NEED.

Now deleting unneeded files on DL1:
Now saueezindg DL1:

Your disk now has an installed RT-11 develorPment svstem
which is eaquivalent to that recommended in Table 2-1

in the RT-11/FEP and RT-11/FRP Installation and

User’s Guide.,

Toproceed with the installation of FORTRAN IV, and

the remaining FEP/RT components s remove the disk
fromDL1:s boot it inDLO:zs and follow the procedures in
Chapter 3 and Charter 4 of the RT-11/FEP and RT-11/FRP
Installation and User’s Guide.

AR AEE R MIE ANE GHN MER NEE SN NEE NN SR NN NNB NE NN
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2.2.2 Using the RT-11 Installation and System Generation Guide

This section contains information on creating one or more system disks that
contain files not found in Table 2—1. Skip this section if you do not want to
create such additional disks.

To create specialized system disks, follow procedures in the RT-11
Installation and System Generation Guide. Begin by reading the following
chapters in that manual:

Introduction
Preparing for Installation
Installing a System Distributed on Hard Disk to Run on a Hard Disk

As you read those chapters, keep the following in mind:

e Many commands in the instructions for installing RT—11 contain the ex-
pressions XXn:, XX0:, and XX1:. For XX, type oL. For n, type ¢ or 1 for
disk drive 0 or 1. (Such instructions include INITIALIZE, RENAME,
SQUEEZE, and COPY.)

e The RT-11 Installation and System Generation Guide presents several
ways to initialize a hard disk. To initialize an RLO1/RL02 disk, type:

+INITIALIZE/BADBLOCKS DLn:GED

where n is ¢ or 1.

Table 2-1: Recommended Contents of an RL0O1/RL02 Development
System Disk

File Comment

RT11SJ.SYS If you want to use the SJ monitor.
RT11FB.SYS If you want to use the FB monitor.
DL.SYS !
LP.SYS or LS.SYS If you have a line printer.
NL.SYS
TT.SYS
BA.SYS
SWAP.SYS
CREF.SAV ‘
DIR.SAV: - : -
DUP.SAV '
KED.SAV If you have a video terminal.
EDIT.SAV If you have a hard-copy terminal.

(continued on next page)
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Table 2-1: Recommended Contents of an RLOI/RL02 Development
System Disk (Cont.)

File Comment

FORMAT.SAV
HELP.SAV
LIBR.SAV
LINK.SAV
MACRO.SAV
PATCH.SAV
PAT.SAV
PIP.SAV
RESORC.SAV
SIPP.SAV
SLP.SAV
SRCCOM.SAV
SYSMAC.SML
BATCH.SAV
HELP.MLB
HELP.EXE
STARTF.COM If you have included RT11FB.SYS.
STARTS.COM If you have included RT11SJ.SYS.
ODT.OBJ
PLOT55.0BJ
TEST55.FOR
SYSLIB.OBJ
DEMOED.TXT
DEMOX1.MAC
DEMOBG.MAC
DEMOFG.MAC
DEMOF1.FOR

e The chapter entitled Installing a System Distributed on Hard Disk to
Run on a Hard Disk in the RT-11 Installation and System Generation
Guide contains discussions of the following procedures; read these discus-
sions and perform the procedures described:

1. Bootstrapping the distribution disk

2. Preserving the distribution disk
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3. Installing mandatory patches
4. Creating the system from chosen components

5. Installing the bootstrap on the disk

2.3 Installing RT-11 with Two RX02 Diskette Drives

This section contains information on creating RT-11 system diskettes.
Section 2.3.1 presents procedures for using the FEP Installation Diskette to
create a development system diskette. Section 2.3.2 discusses procedures
for creating an additional system diskette, one which contains RT-11
utilities.

As you perform procedures described in this section, keep in mind the
following:

e Drive 0 (also called DYO:) is the drive on the left. Drive 1 (DY1:) is the
drive on the right.

e The RT-11 distribution diskettes are labelled 1/4, 2/4, 3/4, and 4/4. The
diskette labelled 1/4 is also known as diskette 1; the diskette labelled 2/4
is diskette 2...the diskette labelled 4/4 is diskette 4.

e You cannot write-protect an RX02 diskette. (However, individual files
may have been protected by software. For information on protecting files
by software, see the discussion of the RENAME command in the R7T-11
System User’s Guide.) Therefore, be careful to avoid inadvertently de-
stroying an important diskette during a FORMAT, INITIALIZE, COPY,
or SQUEEZE operation.

e During execution of a COPY command, your terminal may display a
message such as the following, which indicates that you have used all
available space on a diskette:

PPIP-F-Devige full DYil:filnam.ext

where filnam.ext is the name of the first file not copied to the output
device (normally DY1: is the output device).

If this happens, create free space on your diskette by performing the
following procedures.

1. Delete unnecessary files from the diskette by typing:

+DELETE DYl:aaaaaa.tttsDYl:bbbbbb.tttss, .D¥lizzzzzzsttt@ED
DYl:aaaaaa.ttt 7 YGED
DYisbbbbbb.ttt 7 YGED
DYlezzzzzz.ttt 7 YED

where aaaaaa.ttt through zzzzzz.ttt are the names of a maxi-
mum of six files to be deleted.
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NOTE

If you are deleting a system (.SYS) file, use the /SYSTEM
option with the DELETE command. If a file you want to
delete is protected, use the RENAME command to remove
protection before you delete the file. (For further informa-
tion on the DELETE and RENAME commands see the
RT—-11 System User’s Guide.)

2. Collect free space on the diskette into one contiguous area by typing:

, SOUEEZE DY 1 :@ED
D¥1:/Saueeze’ Are vou sure? G

3. After the terminal displays the system dot, again type the COPY
command that failed.

2.3.1 Installing RT-11 by Using the FEP Installation Diskette
This section explains procedures for using the FEP Installation Diskette to:

e copy itself
e copy any other diskette

e install an SJ or FB monitor

Note that Section 2.5.2 explains another use for the FEP Installation
Diskette; that is, how to use that diskette for installing the XM monitor.

Throughout the dialogs listed in this section and in Section 2.5.2, note that:

e The terminal displays an asterisk (#) before each line that contains a
question.

e The terminal displays a question mark (?) before each line that contains
a completion message or error message.

e The terminal displays a semicolon ( 3) before each line that does not con-
tain a question, completion message, or error message.

e Brackets (r1) enclose information about possible answers to a question.
For example, if a question is followed by rv/n1, you can answer YRED or
NBED. If a question is followed by 51, your answer can be any string
(consisting of one or more characters).

To install the SJ or FB monitor:

1. Since you have powered on the MINC computer system according to the
procedure listed in Section 2.1, the following dialog is displayed on your
terminal. Copy the FEP Installation Diskette by typing the commands
in this dialog:
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RT-11/FEP VZ,1

n wn am em B BB wEE k8 BB 6B B w6 amE 1) s mm x) ks wmm K wm wam AwE mm saB kR ASE D NN B B EE R

Welcome to RT-11/FEP version 2.1,

The diskette inDY0O: is adistribution disKette,
The first thing voumust do is to cory the files

on that diskette to an unused disKette inDY1:,s The
followind procedure formats and initializes an
unused disKette and cories the distribution
disKkette.

Insert an unused diskette in DY1:
Are vou ready to continue? [Y/NI1: YEED

Formatting DY1:

. FORMAT-I-Formattind complete

Initializing DY1:
DUP~I~-No bad blocks detected D¥1:

Copvying files fromDYO: toDY1:
The diskette in DY1l: nowcontains a bootable
installation diskette whichwill helr vou to

install FEP/RT.

Remove the diskette fromDY0O: and store it in
asaferlace.

Remove the diskette fromDYl: and boot it in DYO:,

Make copies of the four RT—11 distribution diskettes by typing the com-
mands in the following dialog:

RT-11/FEP V2,1

BB BN EE ANE SER B SE BB BE AN N

Welcome to RT-11/FEP version 2,1,

This installation disKkette provides automatic
procedures for software installation.,

Youmust use the RT~-11/FEP and RT-11/FRP Installation and
User‘s Guide incondunction with these procedures,

Please enter
Today’s date dd-mmm-v ¥

T . LI LR

Enter a date in which 44 represents the day (a decimal number
from 1 to 31); mmm represents the first three characters of the name
of the month; and »» represents the year (a decimal number from
73 to 99): dd-mumm-y »ED

Select the procedure vyouwant to performby tvyrPing one
of the following codes:

RT Build an example RT-11 develorment svstem diskette
SYSGEN Svsden an XMmonitor
COPY Corpy {(Preserve) any diskette
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Select a procedure [S81: COPYRED

This procedure cories a diskette and hedins by
formatting and initializindg an output diskette.

Insert an unused diskette in DY1:
Are vyou ready to continuwe® [Y/NJ1: YRED

Arny data on DY1: will be lost, Continue? [Y/N1: YR

Formattindg D¥1:
FORMAT-I-Formattind complete

Initializing DY1l:
DUP-I-No bad blocks detected DY1:

For the copy Procedure;
The output volume is already in drive 1.

The inPut volume is the disKette vou want to corv.,
The system volume is the FEP installation disKette,

2 amm amm amm aam wwm awm ox) aen am ca) axm e K wam K wem am sem awn smm K anm

9

Mount outPut volume in DY1:d Continue? YR
Mount input volume in DYO: 3 Continue? YR
Mount systemvolume in DYO: 5 Continue? YGEED

j
i Finished copving
i
*# Do vouwant to cory the bootstrar? [Y/NI:
If the diskette in drive 1 is copied RT-11 distribution diskette
number 1 or RT-11 Autopatch diskette number 1, type v&; other-

wise, type NED. If you type v@D, the following question also appears.

*

Erter filename of monitor [51:

If the diskette in drive 1 is copied RT-11 distribution diskette
number 1, type rT118L.5vs@D. If the diskette in drive 1 is RT-11
Autopatch diskette number 1, type autor.svs@Em,

Bootstrap coried,

Do vouwant to corpy another diskette? [Y/N1: YGD

wr K am e

Repeat the COPY procedure until you have copied all four RT-11 distri-
bution diskettes. Store the RT—11 distribution and FEP Installation
diskettes in a safe place. Use only the copies for developing and execut-
ing programs.

NOTE

You can use the COPY procedure found on the FEP
Installation Diskette to copy any diskette (including
RT-11, FORTRAN IV, and FEP distribution diskettes as
well as the RT-11 Autopatch Kit).
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. Patch the copies of the RT-11 distribution diskettes by using the follow-

ing procedure, which may require as much as one-and-one-half hours to
perform:

e Bootstrap the copy of RT-11 Distribution Diskette 1 in drive 0. Re-
move protection from files on this diskette by typing the following
command. (Use the NOLOG option to prevent a list of renamed files
from appearing on the terminal.)

VRENAME/SYSTEM/NOPROTECTION/NDOLDG DYode. % DYO:#*, xEED

e Mount a copy of one of the remaining RT-11 distribution diskettes in
drive 1. Remove protection from files on the copied diskette by typing
the following command. (Use the NOLOG option to prevent a list of
renamed files from appearing on the terminal.)

+RENAME/SYSTEM/NOPROTECTION/NOLOG DYl:#.% DY1l:x*,*@D

Remove protection from each of the copied RT-11 distribution
diskettes. ‘

e Install the patches for RT-11 by following instructions for doing so in
the RT-11 Autopatch User’s Guide.

. Bobtstrap the copy of RT-11 Distribution Diskette 1, which you have
now patched, in drive 0. Protect files on this diskette by typing the
following command:

+RENAME/SYSTEM/PROTECTION/NOLOG DYO:%.%  DYO:¥, %@

e Mount a patched copy of another RT-11 distribution diskette in drive
1. Protect files on the patched diskette by typing the following com-
mand. (The NOLOG option prevents a list of renamed files from ap-
pearing on the terminal.)

VRENAME/SYSTEM/PROTECTION/NOLOG DYl:#,% DY1:%, %@
Protect files on each of the patched diskettes.

" e The chapter titled Procedures Following an Autopatch Session in the
RT-11 Autopatch User’s Guide instructs you to make copies of the
patched diskettes. Use the FEP Installation Diskette copy procedure,
as described in step 2 of this section, to make the copies.

Use the following procedure to create a development system diskette:

e Bootstrap the FEP Installation Diskette in drive 0.

¢ Type the commands in the following dialog:
RT-11/FEP V2.1

Welcome to RT-11/FEP version 2.1,

This installation diskette provides automatic

b
3
H
i
i
i procedures for software installation.
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Youmust use the RT-11/FEP and RT-11/FRP Installation and
User’s Guide in condunction with these procedures,

P R R 1

Please enter
Today’s date (dd-mmm-vv):

Enter a date in which 44 represents the day (a decimal number
from 1 to 31), mmm represents the first three characters of the
name of the month, and v~ represents the year (a decimal num-
ber from 73 to 99): dd-mmim - vGED

Select the procedure vou want to performby tvping one
of the following codes:

RT Build an RT-11 developrment svstemdisKette
SYSGEN Svsden an XMmonitor
COPY Copv (Preserve) any diskette

Select a procedure [§1: RTEED
RT-11 INSTALLATION

This procedure creates an RT-11 s¥stem that

includes a standard monitor contained on the RT-11
distribution Kit, Youwill need ablank diskette that the
procedure will format and initialize and onto which it
Wwill copy the RT-11 system.

Insert an unused diskette in DY¥1:
Are vyou ready to continue? [Y/NI: VG

Arny data on DY1: will be lost, Continue? [Y/N1: YGEE

Formatting DY1:
FORMAT-I-Formatting complete

Initializing DY1:
DUP-I-Np bad blocks detected DY1:

For the next operation:
The output volume is already in DY1:.

The inPut volume is diskette 1 of the RT-11 distribution Kit,
The systemvolume is the FEP installation diskette,

m sn mn aw aam emm wxm cn} wmm wm o) wwm mx K amm M0 o saw ax wam wm wam xn oar es K AR e wax e W R aE e

Mount outeput volume inDY¥1:3 Continue? YEE
Mount input volume in DYO:3 Continue? YEE
Mount svstemvolume in DYO:§ Continue? YEED

You can install either the RT-118Jor the RT-11 FB monitor

E T RRET R

Do vyou want the RT-11 FBmonitor? [Y/N]:
Type YEED or NRED.

*

Do vou have a serial printer P LY/NI:
Type VB or NEED. If you type Y@, the following question also
appears.
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Which serial line unit is it connected to (O 1ror2) 7

Normally, the line printer is-connected to serial line unit number
2 (labelled SLU2) at the rear of the MINC chassis. However, the
line-printer cable may instead be connected to SLUO or SLU1.

Type o@D, 16D, or 26,

Do vou have a parallel line printer ? [Y/NI1:
Type Y@ or NED.

Do vou have avideo terminal [Y/NI:z

Type ¥RED or NEED.

WorKing .
WorKing .
WorKing .
WorKing .

- . - -
-+ - -

For the next oreration:

The inPut volume is diskette 2 of the RT-11 distribution Kit.

The outrPut volume is already in DY1,
The systemvolume is the FEP installation diskette.,

Mount inPput volume in DYO:3 Continue? YED
Mount outeut volume in DY1:3 Continue? YGD
H

Mount svystemvolume in DYO:

ABE AEE AN KN AR ARE WEE ABR GER AR AR AR

Continue? YD

Now squeezing DY1:

Your disKette now has an installed RT-11 develorment system

which is eauivalent to that recommended in Table 2-2
in the FEP/RT Installation and User’s Guide,

To proceed with the installation of FORTRAN IV, and
the remaining FEP componentss remove the diskette
fromDYlzs boot it inDYOs s and follow the Procedures

in Charter 3 and Charter 4 of the RT-11/FEP and RT-11/FRP

Installation and User’s Guide.
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Table 2-2: Contents of the RX02 Development System Diskette

File Comment

RT11SJ.SYS If you have installed the SJ monitor.
RT11FB.SYS If you have installed the FB monitor.
DY.SYS

LP.SYS or LS.SYS If you have a line printer.

TT.SYS

SWAP.SYS

CREF.SAV

DIR.SAV

DUP.SAV

KED.SAV or EDIT.SAV Both are text editors. EDIT is on the disk if you have

a hardcopy terminal. KED is on the disk if you have
a video terminal.

FORMAT.SAV
HELP.SAV
LIBR.SAV
LINK.SAV
MACRO.SAV
PIP.SAV
RESORC.SAV
SYSMAC.SML
STARTS.COM If you have installed RT11SJ.SYS.
STARTF.COM If you have installed RT11FB.SYS.
SYSLIB.OBJ
DEMOED.TXT
DEMOX1.MAC
DEMOBG.MAC
DEMOFG.MAC
DEMOF1.FOR
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2.3.2 Building an RX02 Utilities Diskette

In an ideal installation, one disk is large enough to contain an entire work-
ing system. However, RX02 diskettes are not large enough to do this.
Therefore, even though you have now created a development system disk-
ette, you may also want to create an additional system diskette, one that
contains infrequently used utilities. To begin creating a utilities diskette,
read the following chapters of the RT-11 Installation and System
Generation Guide:

Introduction
Preparing for Installation

Installing a System Distributed on RX02 to Run on RX02 (if you have only
RX02 diskette drives)

As you build the utilities diskette, keep in mind the following:

e Many commands in the instructions for installing RT-11 contain the ex-
pression XXn:, XX0:, and XX1:. For XX, type DY. For n, type 0 or 1 for
diskette drive 0 or 1. (Such instructions include FORMAT, INITIALIZE,
SQUEEZE, COPY, and RENAME.)

When you build your utilities diskette, copy to an RX02—formatted, ini-
tialized diskette at least the files found in Table 2-3. (Those and other
files are listed and defined in the table of RT-11 Software Components in
the RT-11 Installation and System Generation Guide.)

o The chapter entitled Installing a System Distributed on RX02 to Run on
RXO02 in the RT-11 Installation and System Generations Guide contains
discussions of the following procedures; read these discussions and per-
form the procedures described:

1. Bootstrapping the distribution disk
2. Creating the system from chosen components

3. Installing the bootstrap on the disk
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Table 2-3: Recommended Contents of an RX02 Utilities Diskette

File

Comment

RT118J.SYS
RT11FB.SYS
DY.SYS
LP.SYS
LS.SYS
TT.SYS
SWAP.SYS
CREF.SAV
DIR.SAV
DUP.SAV
KED.SAV or EDIT.SAV

FORMAT.SAV
HELP.SAV
LIBR.SAV
LINK.SAV
MACRO.SAV
PATCH.SAV
PAT.SAV
PIP.SAV
RESORC.SAV
SIPP.SAV
SLP.SAV
SRCCOM.SAV
SYSMAC.SML
BINCOM.SAV
DUMP.SAV
STARTS.COM
STARTF.COM
SYSLIB.OBJ

If you want to use the SJ monitor.

If you want to use the FB monitor.

If you have a parallel line printer, such as an LA180.

If you have a serial line printer, such as an LA120.

Both are text editors. Include EDIT if you have a
hardcopy terminal. Include KED if you have a video
terminal.

If you have included RT11SJ.SYS.
If you have included RT11FB.SYS.
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2.4 Customizing the System

The RT-11 Installation and System Generation Guide lists many optional
procedures for customizing the system without performing the system gen-
eration procedure. A common procedure of this type is the addition of com-
mands to the startup indirect command files.

An RT-11 monitor looks for a startup indirect command file whenever you
bootstrap the system. Each monitor looks for a particular file. The single-
job monitor looks for STARTS.COM,; the foreground/background monitor
looks for STARTF.COM; the extended-memory monitor looks for
STARTX.COM. If the monitor finds a startup command file, it executes the
commands in that file. If you want to add commands to a startup command
file, add them to the file that your monitor uses. (For information on indi-
rect command files, see the RT-11 System User’s Guide.)

If you have no listing device and want the terminal to be the default listing
device, add the following command to the startup indirect command file:

ASSIGN TT LP

The RT-11 Installation and System Generation Guide contains discussions
of the following procedures:

1. Customizing the system (optional)
2. Compressing the disk

3. Preserving the working system

4

Testing the working system

If you have RLO1/RL02 disks and want to customize your system, read
those discussions in the chapter entitled Installing a System Distributed on
Hard Disk to Run on a Hard Disk. If you have RX02 diskettes, read the
discussions in the chapter entitled Installing a System Distributed on RX02
to Run on RX02. Perform the procedures described.

2.5 Performing the System-generation Process
Before you execute the system-generation process, note the following:

¢ You should now have created a system disk by using the RT option on the
FEP Installation Diskette. If you have not, do so now by following the

~ procedures listed in Section 2.2 (if you have two RLO1/RL02 disk drives)
or Section 2.3 (if you have only RX02 diskette drives). You must have
created a system disk before you perform a SYSGEN.

e For a list of the features in the monitor you have installed (SJ or FB),
consult the table titled Features Available in Distributed Monitor in the
RT-11 Installation and System Generation Guide. Perform the system-
generation process only if you need additional features not included in
the standard monitors.
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e To install the XM monitor, use the SYSGEN option on the FEP
Installation Disk. (See Appendix B for a list of the answers that the
SYSGEN option uses in executing the system generation procedure.) To
use the SYSGEN option, follow the instructions in Section 2.5.1 (if you
have RLO1/RLO02 disks) or in Section 2.5.2 (if you have RX02 diskettes).

e Users of the IBS software may need to perform a SYSGEN for the follow-
ing reasons:

Distributed RT—11 monitors contain 16 device slots. If your hardware
system has fewer than 16 different types of devices (other than
MNC-series modules) connected to it when it is booted, the IB handler
will be installed automatically as long as the IBV11-A unit itself is con-
nected to the hardware system. If all of the device slots are occupied, you
can remove a device handler from the system to make a device slot avail-
able for the IB handler. If you cannot remove any device handlers and if
you have no extra device slots, you will have to regenerate your RT-11
monitor. See Section 2.8.13 of the RT-11 Installation and System
Generation Guide for more information.

NOTE

Most MINC-family systems use fewer than eight device
slots.

o For a list of other modifications available only through SYSGEN, consult
the table of Features Available Only through System Generation Process
in the introductory chapter of the RT-11 Installation and System
Generation Guide.

o If you decide to perform a SYSGEN for any reason other than to install
the XM monitor, follow the instructions in the RT-11 Installation and
System Generation Guide, and see Section 2.5.3 of this manual.

e If you decide not to perform a SYSGEN, skip the remainder of this
chapter and proceed to Chapter 3.

2.5.1 Using the SYSGEN Option with Two RL0O1/RL02 Disks

To use the FEP distribution disk to perform a SYSGEN that creates an XM
monitor, perform the following procedures:

1. Bootstrap the FEP distribution dis'k in drive 0.

2. Type the commands in the following dialog (for a list of documentation
conventions observed in this dialog, see Section 2.2.1):

RT-11/FEP V2.1

3
Welcome to RT-11/FEP version 2.1,

This disk provides automatic procedures for
software installation.,

R R L I L T
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7
s
k]

Youmust use the RT-11/FEP and RT-11/FRP Installation and

User’s Guide in condunction with these procedures.,

Please enter

Today ‘s date (dd-mmm-vy) 3
Enter a date in which 44 represents the day (a decimal number
from 1 to 31), mmm represents the first three characters of the name
of the month, and v~ represents the year (a decimal number from

B v B e wn wB B e =B mm e M WAB ARR ARE EE B D wp am

u-*.-u-uu*u-u-cnu-g-u-u-q-‘n.‘:u-*a-«-a-‘-u-.nu-*«-.-q-

73 to 99) :dd-mmm-v @D

Select the procedure vou want to performby tyrPing one

of the followind procedures:

RT- Build an RT-11 develorment svstem disk

SYSGEN Svsden an XM monitor
CoPY Corpy (Preserve) any disk

Select a procedure [81: SYSGENGED

RT-11 XM SYSGEN

This procedure creates an XMmonitors which can be used

only with an 11/23 processor,

Before doind the svsgens voushould have installed an

RT-11 monitor (for examples by usind the RT procedure on
this disK) and should also have become familiar with RT-11,
Continue with the svsden only if vyou have already done koth.

Do vouwant to continue with the SYSGEN? [Y/N]:

Type Y@ or NEED.

Insert the RT-11 distribution disk in DL1:

RKeady? [Y/N1: Y@L

ASSEMBLING AND LINKING SYSTEM FILES

THIS PROCESS WILL RUN UNATTENDED FOR ABOUT 20 MINUTES

Remove the RT—lli Distribution DisK fromDL1:

Continue? [Y/NI1: YGD

This procedure will copy the system filess which resulted

fromthe sysden Procedures to atardet svstem (an RT-11 svstem
disk of vourchoice), If vyouused the FEP distribution
disk to create an RT-11 develorment systems you can use
the disK that resulted from that procedure as a tardet

sYystem,

MOTE: The tardet svystem must have at least 110 hlocKs

of free space.

Do vouwant to corpy the new system files at this time? [Y/NI:

Insert the disK that contains the tardet system in DL1:

Ready? [Y/N1: YED

Installing RT-11

Y

2-25



2-26

Your RT-11 ¥M svsden is complete, The current svstem
disKs: which is a copy of the FEP distribution disk:
contains obdect and map files that vouwill find

useful in the future, It also contains the s¥vstem

files resulting from the sysden Pprocess, You can copy
these files toasvystemdisk of vour own at any time.

The system files created by the svsden have the .,8YG file
LYPE.

TB] =3 3n w33 sam waw a5 wR am

<EOF >

2.5.2 Using the SYSGEN Option with Only RX02 Diskettes

To use the FEP Installation Diskette to perform a SYSGEN that creates an
XM monitor, perform the following procedures:

1. Bootstrap the FEP Installation Diskette in drive 0.

2. Type the commands in the following dialog (for a list of documentation
conventions observed in this dialog, see Section 2.3.1):

RT-11/FEP V2.1

Welcome to RT-11/FEP version 2.1,

This installation diskette provides
automatic procedures for software installation.

You must use the RT-11/FEP and RT-11/FRP Installation and
User’s Guide in condunction with these procedures,

AED NE B ANE ABE ARE MR WES 3B 3D

Please enter
Todav's date (dd-mmm-vy):

Enter a date in which 44 represents the day (a decimal number
from 1 to 31), mam represents the first three characters of the name
of the month, and v represents the year (a decimal number from
73 to 99): dd-mmm-v vED

Select the procedure vyouwant to performby tvrind one
of the following codes,

RT Build an RT-11 develorment system disKette
SYSGEN Sveden an XM monitor
COPY Copv (preserve) any disKkette

Select a procedure [51: SYSGENGRE
RT-11 XM BYSGEN

This procedure creates an XMmonitors which can
be used only with an 11/23 Processor.

Before doind the svsdens vyou should have installed an
RT-11 monitor {(for examples by using the RT procedure on
this disKkette) and should also have become familiar with
RT-11. Continue with the svysgenonly if vou have already
done bhoth,

NEE NEE AEE AEE AEE AEB BB NEE 3D oD aRu amE JK NN \ER NN NI 3D MAB N EE

Installing RT-11



an an wn x wan o ses oa) s s 7] wm s K s K wwm aaw wwe wm en an wn am an

Do vouwant to continue with the SYSGEN? [Y/N1:

Type Y@ or NED.
Forthis procedures vyouwill need one blank diskette.,
This diskettes which is referred to as the work
volumes will receive the obdect modules and 1ink mare
which result fromthe RT-11 system generatian. You
should retain the work volume for future reference.
Insert the diskette to be used as the work volume in DYz
Ready? [Y/N1: YGD
Any data on DY1: will be lost, Continue? [Y/N1: YGED

Formatting DY1:
FORMAT-I-Formatting complete

Initializing DY1:
DUP-I-No bad blocks detected DY1:

For the next operation:
The input volume is diskette 1 of the RT-11 distribution Kit,

The output volume is the work volume (already inDY1i:),
The system volume is the FEP installation disKette,

Mount inPut volume in DYO:3 Continue? YEED
Mount output volume in DY1:§ Continue? YEED
Mount system volume in DYO: 3 Continue? YR

B R R R T . T

Insert disKette 3 of the RT-11 distribution Kit in DYL:
Ready? [Y/N1: YEED
For the next oreration:

The inPut volume is the work volume,
The system volume is the FEP installation disKette,

(The systemvolume will be reauested only if anerror ocours)

Mount input volume in DYO:3 Continue? YGED

RT-11/FEP V2.1

ST A AR RE VAE SEE KD BB B0 un akE 3K MEB oEE BB WAE aRE EE

ASSEMBLING AND LINKING SYSTEM FILES

THIS PROCESS WILL RUN UNATTENDED FOR ABOUT 30 MINUTES

Remove the RT-11 distribution diskette fromDY1:

Continue? [Y/NI1: YBED

This procedure will copy the svstem filess which resulted
fromthe svsden procedures to atardet svstem (an RT-11 svstem
disKette of vour choice), If vouused the FEP installation
disKette to create an RT-11 develoPment system» vyou can use
the disKette which resulted from that procedure as a tardet

svstem.

NOTE: The target systemmust have at least 110 blocks
of free srace.
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Do vou want to copy the new system files at this time? [Y/N1: YEED
Insert the diskette that contains the tardet system in DY¥1:

Readv? [Y/N1: YGD

Your RT-11 XM svysden is completes SBave the svsden work
diskette (the current system diskette) for future
reference, It contains obdect and mar files which vou
will find useful in the future, It also contains the
svystem files resulting fromthe sysden Process, You
can copy these files toasvstemdisKette of vour own

at any time, The system files created by the sysden have
the +8YG file tvre.

wwn wan mn aw aax mm aaw ww em K aem aw s K

2.5.3 Performing a SYSGEN Using the RT-11 Installation and
System Generation Guide

If you perform a SYSGEN by following instructions in the RT-11
Installation and System Generation Guide, keep the following in mind:

e If you have RX02 diskette drives and perform a SYSGEN, be sure to
enable support of diskettes in both RX01 and RX02 format. (You need
RXO01 support to access software that has been distributed in RX01
format.)

e If you perform a SYSGEN, answer Y to the question that asks whether
you want all the keyboard monitor commands. Many of the installation

procedures in this manual require you to use those commands, such as
SQUEEZE, RENAME, and LINK.

e The RT-11 Installation and System Generation Guide contains an appen-
dix that lists answers to SYSGEN questions. One section of this appendix
lists answers that duplicate the standard single-job and
foreground/background monitors. When you perform a SYSGEN, use
these answers to enable standard features; supply your own answers to
enable nonstandard features. For example, to create a monitor that is
identical to a standard monitor except that it also includes multi-termi-
nal support, use those answers but answer Y to the question that asks if
you want multi-terminal support. (Note that answering Y to that ques-
tion causes SYSGEN to ask two additional questions.)

e If you choose multi-terminal support, do not assign an SLU for use by a
terminal if you plan to use that SLU for REAL-11/MNC serial I/O (see
Section A.3.12).

e Read the sections in the RT—11 Installation and System Generation
Manual on performing the system generation process if you plan to per-
form that process.
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| Chapter 3
Installing FORTRAN IV

The FORTRAN IV distribution media contain a standard compiler and
OTS (Object-Time System) as well as programs for building the FORTRAN
IV software and tailoring it to meet your needs.

DIGITAL strongly recommends that you build the software rather than use
the standard FORTRAN IV. One reason for doing so is that only by build-
ing the software yourself can you enable FORTRAN IV programs to use the
floating-point hardware. In addition, instructions for installing some
FORTRAN IV patches may require your performing the FORTRAN IV
build procedures.

If you decide to build FORTRAN IV yourself, use the installation and build
procedures given in this chapter. If you decide to install the standard
FORTRAN 1V software, follow instructions given in the RT-11 FORTRAN
IV Installation Guide and ignore the remainder of this chapter.

Sections 3.1 and 3.2 contain instructions for building FORTRAN IV. (See
Figure 3-1 for an overview of the installation process.) If you have two
RLO1 or RLO2 disks, perform the procedures described in Section 3.1. If you
have only RX02 diskettes, perform the procedures described in Section 3.2.

3.1 Installing FORTRAN IV When Using Two RLO1/RLO2 Disk
Drives

Read this section before you begin the FORTRAN IV installation proce-
dures. This section contains information that will help you install and build
FORTRAN 1V. For further information, consult the RT-11 FORTRAN IV
Installation Guide.
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The FORTRAN IV installation procedure involves the following operations:
1. Preparing for installation
Preserving the distribution disk

Patching the copied disk

Ll

Building the compiler and OTS (Object Time System) on your develop-
ment system

5. Testing the installed compiler and OTS

6. Preserving the development system disk

Figure 3-1: Building FORTRAN IV

START BACKUP DISKS GENERATED
DURING FORTRAN IV
INSTALLATION
Sections PREPARE
3.1.1 TO INSTALL
3.2.1 FORTRAN IV
i PRESERVE THE COPIED
Soctons DISTRIBUTION  |———- -~~~ DISTRIBUTION
325 DISK(S) DISK(S)
- PATCH
gﬁc.gons THE COPIED
323 DISK(S)
t
Sections BUILD THE
3.1.4 COMPILER
3.2.4 AND OTS
TEST THE
INSTALLED
COMPILER
AND OTS
Sections
315
325
NO
YES
Sections PRESERVE THE COPIED
3.1.6 DEVELOPMENT |~——A o SYSTEM
3.26 DISK(S) DISK(S)
END

MR-S- 156481
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3.1.1 Preparing to Install FORTRAN IV
Before beginning the FORTRAN 1V installation procedure:
e Gather the following:
RT-11 FORTRAN 1V Installation Guide
The RT-11 Autopatch Kit
FORTRAN 1V distribution disk
One blank disk
The disk onto which you have backed up your development system
e Read the FORTRAN IV Installation Guide

e See Table 3-1 to verify that you have the minimal software needed for
installing FORTRAN IV.

Table 3-1: Minimal Software Needed for Installing FORTRAN IV

File Comment

RT11SJ.SYS If you want to use the SJ monitor.

RT11FB.SYS If you want to use the FB monitor.

DL.SYS If you have two RLO1/RL02 disk drives.

DY.SYS If you have only RX02 diskette drives.

LP.SYS If you have a parallel line printer, such as an LA180.
LS.SYS If you have a serial line printer, such as an LA120.
TT.SYS
SWAP.SYS
CREF.SAV
DIR.SAV
DUP.SAV
FORMAT.SAV
LIBR.SAV
LINK.SAV
MACRO.SAV
PIP.SAV
RESORC.SAV
SYSMAC.SML
STARTS.COM If you have included RT11SJ.SYS.
STARTF.COM If you have included RT11FB.SYS.
SYSLIB.OBJ ‘

Installing FORTRAN IV 3-3



34

3.1.2 Preserving the Distribution Disk

Preserve the FORTRAN 1V distribution disk by executing the following
instructions. (Use this procedure to preserve any disk that does not contain
the operating system.)

1. Write-protect drive 0.
Bootstrap your development system disk in drive 0.

Mount a blank disk in drive 1.

Initialize the disk in drive 1 by typing the following commands:

JINITIALIZE/BADBLOCKS DL1:@E
DL1:/INITIALIZES Are vou sure? YED
TDUP-I~-No bad blocKs detected DL1:

NOTE

If the system finds bad blocks, see the discussion of the
INITIALIZE command in the R7T-11 System User’s
Guide for additional information.

2. Copy the disk by typing:
,SOUEEZE/OUTPUT:DL1:/WAIT DLO:
Mount outPut volume in DL1:3 Contlnne""
Mount inPut volume in DLOz 3 Continue®?
Remove the development system disk from drive 0.
Mount the disk to be copied in drive 0.
When the READY light is lit, type Y@,
3. When copying is complete, the terminal displays:
Mount svstemvolume in DLOS Continue?
Remove the disk from drive 0 and store it in a safe place.
Mount the development system disk in drive 0. When the READY light
is lit, type YEE
3.1.3 Patching the Copied Disk
1. Be sure that the development system disk is bootstrapped in drive 0
and the copied FORTRAN distribution disk is mounted in drive 1.

2. Remove protection from files on the copied disk by typing the following
command. (Use the NOLOG option to prevent a list of renamed files
from appearing on the terminal.)

JRENAME/SYSTEM/NOPROTECTION/NOLOG DL1:z*,% DL1:%,*GD

3. Apply the patches for FORTRAN IV by following 1nstruct10ns in the
RT-11 Autopatch User’s Guide.
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4. Bootstrap the development system disk in drive 0, and mount the
patched disk in drive 1. Protect files on the patched disk by typing the
following command. (The NOLOG option prevents a list of renamed
files from appearing on the terminal.)

+RENAME/SYSTEM/PROTECTION/NOLOG DLI1:#,% DLI1:%,*6D

3.1.4 Building the Compiler and OTS

Use the following sample dialog as a guide to answering questions asked by
the system as it builds the compiler and OTS. Before executing the dialog,
be sure that your development system disk is on drive 0 and that your copy
of the FORTRAN 1V distribution disk is on drive 1. erte enable drive 0,
and write-protect drive 1.

(This dialog contains answers likely to be useful to you. For alternative
answers, consult the RT—11 FORTRAN IV Installation Guide.)

+ASSIGN DLO: OUPRE
+ASSIGN DL1: INPGEED

JRUN INP:FORGENGE

Answer questions with:

"?" or carriade return {(<CR*) for information:
YES(Y) for affirmation, anvthing else for NO.

A maximum of 36 lines are allowed per listing Pade.

Is this accertable? YGD

A maximum of 138 characters are allowed in a formatted

(ASCII) record, Is this accertable? YBED

A maximum of 6 channels may be oren at a diven time.

Is this accertable? YGD

The FORTRAN compiler can compile system-srecific OPEN and CLOSE
statement Kevwords for RT-11 REX-11 and RSTS/E svystems. These
statements are currently compiled for the followindg svstem: RT-11
Is this accertable? Y@

Based on vour svstem’s hardware confiduration the default

tvre of code denerated by the FORTRAN compiler will be xxx.

Is this accertable? YG@D

(where xxx is FIS if you have an 11/03 processor or EIS if you

have an 11/23 processor). .
Do vou wish an inline only compiler? NED

(You need a threaded compiler to use FDT.)

Compiler options selection comeplete.

Type: @DUP FORBLD to 1\|1t1ate the actual I:nulldlns
of the compiler,

,BOUP : FORBLDED
@INP:FALINK
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+R LINK
#*QUP:FORTRA=INP:FROOT///8
*¥INP:FO,0UP:DEFLTS/0:1
*INP:F1/0:1
*¥INP:sF2/0:1
*INP:F3/0:1
*INP:F4/0:1
*INP:F3/0:1
*¥INP:FB/0:1
*INP:F7/0:1
*INP:FB/0:1
*INP:FB/0:1
*INP:F10/0:1
*INP:LOOP/0O:1
*¥INP:F11/0:1
*INP:F12/0:1
*INP:CONVURT/0:1
*INP:REGALO/O:1
*INP:F14/0:1
*¥INP:F20/0:1
*INP:F19/0:1
*INP:FZ21/0:1
*INP:PEEP/0Os1
*INP:0BJGED/O: 1
*INP:F18/0:1
*INP:F13/0:1
*INP:F15/0:1

*INP:F16/0:1

*INP:F17/0:1
*INP:CDUMP/O:1//
*°C

JRUN INP:OTSGENGD

Answer auestions with:

"R gr gcarriade return (<{CR>) for information:
YES(Y) for affirmation:s anvthing else for NO,

The followind auestions refer to the building of the
default FORTRAN librarv.,

The FORTRAN library components are normally added to

the default RT-11 svstem library files SYSLIB.OBJ.

Is this accertable? YGED

The default FORTRAN library will be found in the file SYSLIB.OBJ,

The default FORTRAN library will be configured for the
xxx hardware found on this machine., Is this accertable? YGD

(where xxx is FIS if you have an 11/03 processor and FPU if you

have an 11/23 processor).
Is support for VIRTUAL arravs desired?

If you have an 11/23 processor and more than 32k words of
memory, answer to this question; otherwise, answer n. If you

answer ¥, the following question also appears.
Since vou are running under the SJ monitor:
and vou have a KT-11 memory manadement units the
WIRTUAL surprort selected for the default library
is: §5.J/FB
Is this acceptable? YGED
Do vou wish an inline only library? NGED
Should run-time checks be made to insure all arrav
references are contained within program bounds™ NEED
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Do vou want SIMRT suprort in vour library? NGED
The default FORTRAN library has been confidured,

. Are any other FORTRAN libraries reguired? NGD

Trre: @DUP:DTSBLD to initiate the actual bl.\il'di_ns of the
FORTRAN librarv(s).,

STOP --

“+BOUP:0TSBLDEED

+R LIBR
*¥OUP:SYSLIBL-11:=0UP:8YSLIBINP:FPU,
INP:OTSCOMsINP:VIRNP»INP:VES/G
Global? $ERRS

Global? $ERRTB

Global? $0VRH

Global®?

* C -

3.1.5 Testing the Installed Compiler and OTS

Perform the procedures for installation verification in the RT-11
FORTRAN 1V Installation Guide.

3.1.6 Preserving the Development System Disk

Preserve your development system disk, which contains the FORTRAN IV
compiler and OTS, by executing the following instructions:

1. Write-protect drive 0.

Write-enable drive 1. ‘

Mount your development system backup disk in drive 1.
2. Initialize the output disk by typihg:

JINITIALIZE/BADBLOCKS DL1:6D
DL1:/INITIALIZES Are vou sure? YGED
PDUP-I~-No bad blocKks detected DL1:

NOTE

If the system finds bad blocks, see the discussion of the
INITIALIZE command in the RT-11 System User’s
Guide for additional information.

Copy the development system disk by typing:
\SOUEEZE/DUTPUT:DL1: DLO : GED

Copy the bootstrap by typing:

+COPY/BOOT DL1:RT1lv¥.5YS DL1:GD

where v is the name of the monitor in operation.

Remove the disk from drive 1, and store it in a safe place.
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3.2 Installing FORTRAN IV When Using Two RX02 Diskette Drives

3-8

Read this section before you begin the FORTRAN IV installation proce-
dures. This section contains information that will help you install and build
FORTRAN 1IV. For further information, see the RT—-11 FORTRAN IV
Installation Guide.

The FORTRAN IV installation procedure involves the following operations:
1. Preparing for installation

2. Preserving the distribution diskettes

3. Patching the copied diskettes

4. Building the compiler and OTS (Object Time System) on your develop-
ment system diskette

5. Testing the installed compiler and OTS

6. Preserving the development system diskette

The FORTRAN IV distribution kit contains three diskettes. They are:

e The compiler diskette, which contains files for building the FORTRAN IV
compiler

e The OTS diskette, which contains files for building the
FORTRAN IV OTS

e The standard-software diskette, which contains a pre-built compiler and
OTS library as well as optional FORTRAN IV modules

3.2.1 Preparing to Install FORTRAN IV
Before beginning the FORTRAN IV installation procedure:
e Gather the following: '
RT-11 FORTRAN 1V Installation Guide
The RT-11 Autopatch Kit
FORTRAN 1V distribution diskettes
Three blank RX02 diskettes
The diskette onto which you have backed up your development system
e Read the FORTRAN 1V Installation Guide.

e Create additional free space on the development system disk by deleting
the RT-1 HELP file, HELP.SAV:
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1. Bootstrap the development system disk in drive 0.

2. Type the following command. (The NOQUERY option prevents the

system from printing a confirmation message before it deletes the
file.) : ‘

+DELETE/NORUERY HELP.SAVED

3. Collect free space on the disk into one contiguous area by typing:

+SOUEEZE SY :GD
SOUEEZE:/Saueeze’ Are vou sure? YRD

RT-11xx ¥04,00
(followed by any startup file commands)

where dv is DL if you have two RLO1/RL02 disk drives or pv if you
have only RX02 diskette drives

xx is the name of the monitor in operation

e Before installing FORTRAN IV software, be sure your development sys-
tem disk contains at least the files listed in Table 3-1.

3.2.2 Preserving the Distribution Diskettes

Preserve the FORTRAN 1V distribution kit by executing the following in-
structions for each distribution diskette. (Use this procedure to preserve
any diskette that does not contain the operating system.)

1. Bootstrap your development system diskette in drive 0.
Mount a blank diskette in drive 1.
Format and initialize the disk in drive 1 by typing the following
commands:

+FORMAT DY1:GD
DY1:/FORMAT-Are vou sure?YGD
PFormat-I-Formattind complete

JINITIALIZE/BADBLOCKS DY1:@ED

DYl:/Initializes’ Are vou sure? YGED

PODUP-I-No bad blocKks detected DY1:
NOTE

If the system finds bad blocks, see the RT—11 System
User’s Guide for additional information on the
INITTALIZE command.

2. Type the following commands to copy the distribution diskette:

+BQUEEZE/OUTPUT:DYL:/WAIT DYO:QED
Mount outrput volume in DY1:3 Continue?” Y@ED
Mount input volume in DYO: 3§ Continue?

Remove the diskette from drive 0.

Installing FORTRAN IV 39



3-10

Mount the next diskette to be copied in drive 0.

Type Y@ .

When the diskette is copied, the following message appears:
Mount svstemvolume in DYO:? Continue®?

Remove the diskette from drive 0 and store it in a safe place.
Remove the diskette from drive 1.

Mount the system diskette in drive 0 and type ¥@D.

3.2.3 Patching the Copied Diskettes

1.

Be sure that the development system diskette is bootstrapped in drive 0
and a copied FORTRAN distribution diskette is mounted in drive 1.

Remove protection from files on the copied diskette by typing the fol-
lowing command. (Use the NOLOG option to prevent a list of renamed
files from appearing on the terminal.)

JRENAME/SYSTEM/NOPROTECTION/NOLOG DY1l:%,% DY1:%,xED

Remove protection from each of the other copied FORTRAN distribu-
tion diskettes.

Apply the patches for FORTRAN IV by following instructions in the
RT-11 Autopatch User’s Guide.

Bootstrap the development system diskette in drive 0, and mount a
patched diskette in drive 1. Protect files on the patched diskette by
typing the following command. (The NOLOG option prevents a list of
renamed files from appearing on the terminal.)

JRENAME/SYSTEM/PROTECTION/NOLOG DY1l:#%.%  DY1:x,*@D

Protect files on each of the other patched diskettes.

3.2.4 Building the Compiler and OTS

Bootstrap the development system disk in drive 0.

If you installed RT-11 by using the RT option of the FEP Installation
Diskette, the development system diskette does not contain enough free
space to accomodate the FORTRAN IV installation procedure; create free
space on the development system diskette by typing the following
commands:

RT-11xx V04,00
(followed by any startup file commands)

where xx is the name of the monitor in operation

+DELETE HELP.5AVRED
+SOUEEZE DYO: 6D
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Mount copied, patched FORTRAN IV distribution diskette 1 in drive 1.

Use the following sample dialog as a guide to answering questions asked by
the program that builds the compiler and OTS. (The dialog contains an-
swers likely to be useful to you. For alternative answers, consult the R7-11
FORTRAN 1V Installation Guide.)

+ASSIGN DYO: OUPGED
+ASSIGN DY1: INPGED

+RUN INP:FORGENGED

Answer auestions with:

"?" or carriade return (<CR>») for information:
YES(Y) for affirmation: anvthing else for NO.

A maximum of 36 lines are allowed Per listing rade.

Is this accertable? YGD

A maximum of 136 characters are allowed in a formatted

(ASCII) record, Is this accertable? YED

A maximum of B channels may be oren at a diven time,

Is this acceptable? YGED

The FORTRAN compiler can comprile system~srecific OPEN and CLOSE
statement Kevwords for RT-11+ REX-11+ and RSTS/E svstems, These
statements are currently compiled for the following svstem: RT-11
Is this accertable? YGED

Based on vour svystem’s hardware confiduration the default

tvre of code denerated by the FORTRAN compiler will be Xxx.

Is this accertable? YGD

(where xxx is FIS if you have an 11/03 processor or EIS if you

have an 11/23 processor).
Do vou wish an inline only compiler? NG

(You need a threaded compiler to use FDT.)

Compiler options selection complete.

Tyre: BOUP:FORBLD to initiate the actual building
of the compiler,

+ BOUP:FORBLDED
BINP:FALINK

+ROLINK
*0UP:FORTRA=INP:FROOT///5
*INP:FOOUP:DEFLTS/0:1
*INP:F1/0:1
*INP:F2/0:1
*INP:F3/0:1
#*INP:F4/0:1
*INP:F5/0:1
*INP:FG/0:1
*INP:F7/0:1
*INP:F8/0:1
*INP:F8/0:1
*INP:F10/0:1
*INP:LOOR/O:1
*INP:F11/0:1
*INP:F12/0:1
*INP:CONVRT /021
*INP:REGALO/O:1
*INP:F14/0:1
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*¥INP:F20/0:1
*INP:F19/0:1
*INP:F21/0:1
*INP:PEEP/0Q:1
*INP:OBJGSD /021
*INP:F18/0:1
*INP:F13/0:1
*INP:F15/0:1
*INP:F1GB/0:1
*INP:F17/0:1
*INP:CDUMP/Oz1/7/
* "

Remove the diskette from drive 1. Mount the copy of the second FORTRAN
IV distribution diskette in drive 1.

JRUN INP:OTSGENGED

Answer guestions withs:

"?" or carriade return (<CR») for information:
YEB(Y) for affirmations anvthing else for NO.

The followindg auestions refer to the building of the

"default FORTRAN librarv,

The FORTRAN library components are normally added to

the default RT-11 system library file, SYSLIB,OBJ,

Is this accertable? YGE

The default FORTRAN library will be found in the file SYSLIB.OBJ,

The default FORTRAN library will be configured for the
*x¥ hardware found on this machine., Is this accertable? YGED

(where xxx is FIS if you have an 11/03 processor and FPU if you

have an 11/23 processor).
Is support for VIRTUAL arravs desired?

If you have an 11/23 processor and more than 32k words of
memory, answer ¥ to this question; otherwise, answer n. If you

answer Y, the following question also appears.
Since vou are running under the SJ monitors

and vou have a KT~11 memory manadement units the
VIRTUAL surport selected for the default libkrary
is: 54/FB

Is this accerptable? YR

Do vou wish an inline only library? NGED

Should run-time checks be made to insure all arrav
references are contained within prodram bounds? NGD
Do vou wish SIMRT support in vour library? NGD

The default FORTRAN library has been confidured,

Are any other FORTRAN libraries reauired? NGD

Tyre: BOUP:OTSBLD to initiate the actual building of the
FORTRAN librarv{(s).,

STOP --
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+BOUP:0TSBLDGED

+R LIBR
*0UP:SYSLIBL-11:=0UP:SYSLIB+INP:FPU,

INP

t0TSCOMINP:UIRNPINP:URS/G

Global? $ERRS
Global? $ERRTB
Global? $0VURH
Global?

%0

3.2.

5 Testing the Installed Compiler and OTS

Perform the procedures for installation verification in the RT-11
FORTRAN IV Installation Guide.

3.2.

6 Preserving the Development System Diskette

Preserve your development system diskette, which contains the FORTRAN
IV compiler and OTS, by executing the following instructions:

1.
2.

Mount your development system backup diskette in drive 1.

- Initialize the output diskette by typing:

+INITIALIZE/BADBLOCKS DY1:@D

DY1:/INITIALIZES Are vou sure? Y@ED

PDUP-I-No bad blocks detected DY1:
NOTE

If the system finds bad blocks, see the RT—11 System
User’'s Guide for additional information on the
INITIALIZE command.

Copy the development system diskette by typing:
SQUEEZE/OUTPUT:DY1: DYO:60

Copy the bootstrap by typing:

+«COPY/BOOT  DYL1:RTi1lvy,5YS DY1:@D

where v is the name of the monitor in operation.

Remove the diskette from drive 1, and store it in a safe place.
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Chapter 4
Installing the FEP/FRP Laboratory Software

This chapter contains detailed step-by-step instructions for installing the
FEP/FRP Laboratory Software. All FEP/FRP component manuals, except
the REAL-11/MNC FORTRAN Programmer’s Reference Manual and the
RGL/11 Programmer’s Reference Manual, also contain similar installation
instructions. Follow the instructions in this chapter rather than those in
the individual FEP/FRP component manuals; the instructions in this
chapter provide help in using RLO1/RLO2. disks and RX02 diskettes
whereas the instructions in the FEP/FRP component manuals do not.

To install the FEP/FRP Laboratory Software, perform the following proce-
dures, all of which are described in this chapter:

1. Preserve all distribution media that contain FEP/FRP Laboratory
Software.

2. Patch and preserve the copied disks.
3. Install and verify a FEP/FRP Laboratory Software corhponent.
4. Preserve your development system disk. |

Repeat steps 3 and 4 until you have installed all the components you need.
(See Figure 4-1 for an overview of the installation procedure.)

NOTE

The FEP/FRP Laboratory Software components are indepen-
dent of each other. Install only the components you need; if
you will use only one of them, you need to install only that
one.

Section 4.1 tells you how to copy and patch the distribution media. Sections
4.2 through 4.7 tell you how to install, verify, and preserve each FEP/FRP
component. Section 4.8 contains optional procedures for deleting the
MACRO assembler.

A
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Figure 4-1: Installing FEP/FRP
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4.1 Preparing to Install the FEP/FRP Laboratory Software

Before you begin the FEP/FRP Laboratory Software installation
procedures:

e Gather the following:
Copies of the RT-11 software dispatch
FEP/FRP Laboratory SoftWare distribution media
One blank RLO0O1 or RL02 disk (if you have RLO1 or RL02 disk drives)
Fifteen blank RX02 diskettes (if you have RX02 diskette drives)
The disk onto which you have backed up your development system

e Be sure your development system disk contains at least the files listed in
Table 4-1.

e If you have only RX02 diskette drives, create a new development system
diskette by performing the following instructions:

1. Bootstrap the development system disk in drive 0.
Mount a blank diskette in drive 1.

Format the diskette in drive 1 by typing the following commands:

+FORMAT DY1:60
DY1:/FORMAT-Are vou sure?YRD
TFormat-I-Formattind complete

2. Follow the instructions in Section 3.2.6 for preserving the develop-
ment system diskette.

Remove the diskette from drive 0 and store it in a safe place. After
you have installed all needed FEP/FRP software, you can use this
diskette as a system diskette for program development.

Move the other diskette from drive 1 to drive 0.
Bootstrap the diskette in drive 0.

3. Create additional free space on the diskette by using the DELETE
command to delete all files not listed in Table 4-1. Use this diskette
as the development system diskette for installing FEP/FRP
Laboratory Software.

e Collect free space on the disk into one contiguous area by typing:

+SOUEEZE 8Y : GED
duQ:/Saueeze’ Are vou sure? YR

RT-11xx V04,00
(followed by any startup file commands)
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where dv is DL if you have two RLO1/RLO02 disk drives or Dv if you have
only RX02 diskette drives

xx 1is the name of the monitor in operation

e If you have only RX02 diskettes, create the FEP Library Diskette by
performing the following procedures:

1. Mount a blank diskette in drive 1.

Format and initialize the disk in drive 1 by typing the following
commands:
+FORMAT DY1:@8

DY1:/FORMAT-Are vou sure?YRD
PFormat-I-Formattind complete

JINITIALIZE/BADBLOCKS DY1:@0
DYi:/InitializeifAre vou sure?YQRD
Dup-I-No bad blocks detected DY1:

NOTE

If the system finds bad blocks, see the RT—11 System
User's Guide for additional information on the
INITIALIZE command.

2. Remove the diskette from drive 1. This is the FEP Library Diskette.
Installation instructions for all FEP/FRP Laboratory Software in-
clude copying installed software to this diskette.

Table 4-1: Minimal Software Needed for Installing FEP/FRP

File Comment

RT11SJ.SYS If you want to use the SJ monitor.

RT11FB.SYS If you want to use the FB monitor.

DL.SYS If you have two RLO1/RLO02 disk drives.

DY.SYS If you have only RX02 diskette drives.

LP.SYS If you have a parallel line printer, such as an LA180.
LS.SYS If you have a serial line printer, such as an LA120.
TT.SYS

SWAP.SYS

CREF.SAV

DIR.SAV

DUP.SAV

FORMAT.SAV

LIBR.SAV

LINK.SAV
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Table 4-1: Minimal Software Needed for Installing FEP/FRP

(Cont.)
File Comment
MACRO.SAV
PIP.SAV
RESORC.SAV
SYSMAC.SML
STARTS.COM If you have included RT11SJ.SYS.
STARTF.COM If you have included RT11FB.SYS.
SYSLIB.OBJ Which includes the FORTRAN OTS if you have not added
FORLIB.OBJ as a separate library.
FORLIB.OBJ If you have not added the FORTRAN OTS to SYSLIB.
FORTRA.SAV

4.1.1 Preserving the Distribution Media

If you have two RLO1/RL02 disk drives, you have already preserved the
FEP/FRP distribution disk by following procedures in Section 2.2.1.

If you have only RX02 diskette drives, preserve the distribution diskettes
that contain the FEP/FRP Laboratory Software by following the instruc-
tions in Section 3.2.2. However, when initializing diskettes onto which you
will copy the SSP software, use the following form of the INITIALIZE
command:

+INITIALIZE/BADBLOCKS/SEGMENTS:3  DY1:G8D

This form of the command creates a directory large enough to accommodate
the SSP software. For more information on the INITIALIZE command and
the SEGMENTS option, see the RT—-11 System User’s Guide.

4.1.2 Patching the FEP/FRP Laboratory Software

Install all FEP/FRP patches contained in the RT-11 Software Dispatch.
Before installing patches, remove protection from files on the copied distri-
bution disk by typing the following command. (Use the NOLOG option to
prevent a list of renamed files from appearing on the terminal.)

+RENAME/SYSTEM/NOPROTECTION/NDLOG  duls#®.%  dul:x,*@GD

After installing patches, protect files on the patched disk by typing the
following command. (Use the NOLOG option to prevent a list of renamed
files from appearing on the terminal.)
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LRENAME/SYSTEM/PROTECTION/NOLOG  dul:®,% dul:*,*@D

where dv is pL if you have two RLO1/RLO02 disk drives or pv if you have
only RX02 diskette drives.

4.2 Installing REAL-11/MNC

The FEP/FRP distribution kit contains standard REAL-11/MNC library
files as well as programs for customizing the REAL-11/MNC software.
Read Section 4.2.1 and decide if one of the distributed library files fulfills
your needs. If one of the distributed REAL-11/MNC library files is satisfac-
tory, perform the installation procedures described in this chapter. Other-
wise, perform the REAL-11/MNC Software Generation Procedure
(MNCGEN), described in Appendix A.

NOTE

MNCGEN is a time-consuming procedure; perform it only if
the distributed software does not satisfy your needs.

4.2.1 Selecting a REAL-11/MNC Library File

The FEP/FRP distribution kit contains two REAL-11/MNC library files:

e MNCMUL.OBJ supports multiple (simultaneous) clock-driven
sweeps, which are two or more sweeps controlled
or “driven” by the real-time clock. For example,
if the real-time clock drives A/D and D/A sweeps
that are running simultaneously, the sweeps are
said to be multiple clock-driven sweeps. How-
ever, if the real-time clock drives an A/D sweep
that is running concurrently with an interrupt-
driven digital-input sweep, the sweeps are not
multiple clock-driven sweeps. For further infor-
mation, see the REAL-11/MNC FORTRAN
Programmer’s Reference Manual.

e MNCSNG.OBJ does not support multiple clock-driven sweeps

The following list describes features common to both distributed REAL-11
library files. Both files:

e May be added to an existing library.

e Check for the presence of required MNC-series hardware each time a
REAL-11/MNC subprogram is executed.

e Require you to set CSR and vector address switches on MNC—series mod-
ules to the default settings (see the chapter on system configuration in
the DECLAB—-11/MNC User’s Guide.)

e Support any number of MNC—series modules up to the maximum.
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e Support two Serial Line Units (SLUs).
e Stop sweeps on a data overrun.

e Use a value of 37777, which is decimal 16383, to indicate an error in the
execution of any routine that acquires analog data. (REAL-11 places
377775 in the input buffer if the execution of any routine that acquires
analog data results in a data overrun.)

e Use a value of 177777, to indicate an error in the execution of DISWP.
REAL~11 places 1777774 in the input buffer if the execution of DISWP
results in a data overrun.

e Contain the GTHIST subprogram.

e Are supported under the RT-11 single-job, foreground/background, and
extended-memory monitors. (See Section 6.6 for restrictions related to the
use of the extended-memory monitor.)

e Supply a default gain value of 0.50 for the subprograms that acquire
analog data.

e Use an input ring buffer of 82 bytes for the CIN subprogram.
e Use an output ring buffer of 40 bytes for the COUT subprogram.

Select a REAL-11/MNC library file to use at your installation. Choose
MNCMUL.OBJ only if you will execute multiple clock-driven sweeps.
Choose MNCSNG.OBJ if you will not execute multiple clock-driven sweeps.
Choose carefully; using MNCMUL.OBJ causes any clock-driven sweep to
execute more slowly than it would if you used MNCSNG.OBJ. If neither
MNCMUL.OBJ nor MNCSNG.OBJ appears to satisfy your needs, consult
Appendix A of this manual and perform the software-generation procedure
to customize the REAL-11/MNC software. The version of REAL-11 pro-
duced by the software-generation procedure is named MNCLIB.OBJ.

4.2.2 Adding a Distributed REAL-11/MNC Library to the
System Disk

To include distributed REAL-11/MNC software on the system disk, per-
form the following procedures:

1. See Table 4-1 to verify that you have the minimal software needed for
installing FEP/FRP.

2. Bootstrap the development system disk in drive 0.

If you have two RLO1/RLO2 disk drives, mount the copied, patched
FEP/FRP distribution disk in drive 1.

If you have only RX02 diskette drives, mount copied, patched
REAL-11/MNC distribution diskette number 1 in drive 1.

Installing the FEP/FRP Laboratory Software 4-7



4-8

3. Copy a distributed REAL-11/MNC library to the development system
disk by typing one of the following:

(In the following instructions, for dv, type DL if you have two
RLO1/RLO02 disk drives or DY if you have only RX02 diskette drives.)

+COPY  dulsMNCMUL,OBJ duO:MNCHMUL . OBJED
+COPY  dul:MNCSNG.OBJ dw0O:MNCSNG, OBJGED

4. When you have installed all needed FEP/FRP software, see Section 5.6
for information on using the librarian to add files to SYSLIB.

4.2.3 Verifying Distributed REAL-11/MNC Software

This section contains instructions for verifying a library that contains one
of the two distributed REAL-11/MNC library files. For instructions on ver-
ifying REAL-11/MNC software that you have generated yourself (by per-
forming the MNCGEN procedure), see Appendix A.

To verify distributed REAL-11/MNC software:

1. You must be using the SJ or FB monitor. You also must execute the
procedure on the system console terminal.

2. In drive 0, mount a system disk that contains both a distributed
REAL-11/MNC library file and at least 100 contiguous free blocks.

If you have two RLO1/RL02 disk drives, mount the copied, patched FEP
distribution disk in drive 1.

If you have only RXO02 diskette drives, mount copied, patched
REAL-11/MNC diskette number 1 in drive 1.

3. The clock Schmitt triggers can generate outputs in response to electri-
cal noise when no device is connected to the input. To avoid such spuri-
ous responses from unused Schmitt triggers, set the mode selector of
each MNCKW clock module to VAR and turn the associated potentio-
meter to either of its extreme settings.

Also, be sure no instruments are connected to the MNC—series modules.

4. Assign logical device names needed by the verification procedure by

typing:
+ASSIGN  dun: N:GD
+ASSIGN  dul: I:GD

where dv is DL if you have two RLO1/RL02 disk drives and by if you
have only RX02 diskette drives.

n is 0 if you have two RLO1/RL02 disk drives and 1 if you
have only RX02 diskette drives.
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The verification procedure creates (and deletes) on device N: files
named MVERN.OBJ and MTMP.RUN. Therefore, if you have any files
with those names on device N:, rename them before you begin the veri-
fication procedure.

Execute the verification procedure that tests the distributed
REAL~11/MNC library file installed on device N:. If you have installed
MNCSNG.OBJ, verify that software by running MNCSNG.VER. If you
have installed MNCMUL.OBJ, run MNCMUL.VER. Type:

tBI:filename . VERRE
where filename IS MNCSNG or MNCMUL

As the verification procedure tests the REAL-11/MNC software, it
prints messages on the console terminal. The following list contains the
types of messages and an example of each:

e Confirmation messages, which verify that an MNC-series module
and some related REAL-11/MNC software have been exercised suc-
cessfully. For example:

The primary clocK (1st MNCKW) and some related REAL-11 software
have been exercised successfully!

e Level-W error messages, which indicate that hardware named in the
message is absent. For example:

PMUER-MW-The REAL-11 software has NOT detected an analod to
digital input module (MNCAD) in this system.

e Level-F error messages, which are fatal error messages indicating
that the software has malfunctioned. One type of fatal error message
names the verification module that has failed. For example:

TMUER-F-REAL Software Error - Installation failure at PSDI

Another type of fatal error message lists trouble-shooting aids for
DIGITAL support personnel. For example:

TMUER-F-%%*UNEXPECTED ERROR DURING MNCAA RELATED PHASE**%
*¥*¥CHECK HARDWARE I/0 SIGNALS* %%

Trouble-shooting aids for DIGITAL surPort:
a) IND = i
b)Y INFOC1) = 334
e The completion message:
STOP -~ VERIFICATION PROCESS COMPLETE

When the console terminal displays the system dot, evaluate the results
of the verification procedure:

e If the terminal has displayed only a series of confirmation messages
followed by the completion message, then the REAL-11/MNC soft-
ware and MNC—series hardware are correctly installed.
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e If the terminal has displayed any level-W messages, then
MNC-series hardware is absent. If a level-W message names an
MNC—series module that is present in your system, be sure that mod-
ule’s vector and CSR address switches are correctly set, then execute
the verification procedure again. Ignore level-W messages that name
MNC—series hardware not present in your system.

o If the terminal has displayed any level-F messages, then the software
has malfunctioned; call the MINC Product Services Center for further
information.

o If the terminal has displayed a series of messages but has not printed
the completion message, then the software has malfunctioned; call
the MINC Product Services Center for additional information.

4.2.4 Completing the Installation of REAL-11/MNC

If you have two RLO1/RLO02 disk drives, follow the instructions in Section
3.1.6 for preserving your development system disk.

If you have only RX02 diskette drives, add the installed REAL-11/MNC
software to the FEP Library Diskette and remove that software from the
development system diskette:

1. Remove the diskette from drive 1.
Mount the FEP Library Diskette in drive 1.
2. Type:

JCOPY DYO:filename,.OBJ D¥l:filename.0BJGD

DELETE/NOQUERY D¥YO:filename . 0B JEED

where filename is MNCMUL or MNCSNG

4.3 Installing the Instrument Bus Subroutines (IBS)
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The FEP/FRP distribution kit contains five standard IBS files. These files
are the IBS library (IBLIB.OBJ) and the four device handlers
(IBMNC.SYS, IBNMNC.SYS, IBXMNC.SYS and IBXNMC.SYS).

4.3.1 Adding the IBS Library and Driver to Your System
To install the IBS software:

1. See Table 4-1 to verify that you have the minimal software needed for
installing FEP/FRP.

2. Under some circumstances you must build a customized device handler
and IBS library. You must do so if one or more of the following condi-
tions are true:
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e You have performed the RT-11 SYSGEN process by using the RT—11
Installation and System Generation Guide, which is mentioned in
Section 2.5.3 of this manual. (If you have installed the XM monitor by
using the SYSGEN option described in Sections 2.5.1 and 2.5.2, you
need not build a customized device handler and IBS library.)

¢ You have more than one IBV11-A bus unit.

e The IBV11-A vector address switch is not set to the standard value,
octal 420.

e The IBV11-A CSR address switch-is not set to the standard value,
octal 171420.

If you need to build a customized device handler and IBS library, do so
now by following the procedures in Appendix C, Building a New
IBV11-A Device Handler and IBS Library, in the Instrument Bus
Subroutines Programmer’s Reference Manual.

Bootstrap the development system disk in drive 0.
Mount the disk that contains the device handler in drive 1.

If you already have an IB handler on your development system disk,
remove it by typing:

+UNLOAD IBGED
+REMOVE IBEED

Copy the device handler to the development system disk, but before
doing so, be sure that the development system contains enough contigu-
ous, free blocks to accommodate the device handler. If you are using the
SJ or FB monitor, the development system disk must contain at least
nine contiguous, free blocks. If you are using the XM monitor, the de-
velopment system disk must contain at least ten contiguous, free
blocks. To copy the device handler to the development system disk,

type:
+LCOPY/SYSTEM dulidevhnd duOsdriv,S5YSED

where v is oL if you have two RLO1/RL02 disk drives or py if
you have only RX02 diskette drives '

devhnd is one of the following:

IBMNC.SYS if you are installing the distributed device
handler and are using the distributed SJ or FB
monitor;

IBXMNC,SYS if you are installing the distributed device
handler and are using the distributed XM monitor;

1B, 5YG if you have built a customized device handler.
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driv  is one of the following:
-18 if you are using the SJ or FB monitor;
18X if you are using the XM monitor.

The following message may appear on your terminal after you have
copied the device handler: '

PPIP-lW-Reboot
Ignore this message.

Be sure the disk that contains the IBS library file, IBLIB.OBJ, is
mounted in drive 1.

Copy the library file to the development system disk, but before you do
so, be sure that the development system disk contains enough contigu-
ous, free blocks to accommodate the library file. If you are using the SJ
or FB monitor, the development system disk must contain at least 48
contiguous, free blocks. If you are using the XM monitor, the develop-
ment system disk must contain at least 56 contiguous, free blocks. To
copy the library file to the development system disk, type:

JCOPY dul:IBLIB,0OBJ dv0:IBLIB.OBJGD

where dv is oL if you have two RLO1/RL02 disk drives or b if
you have only RX02 diskette drives.

You have now installed IBLIB.OBJ, the library of instrument-bus sub-
routines. IBLIB.OBJ is the name of the library of instrument-bus sub-
routines regardless of whether you have customized that library or
have installed the distributed library. IBLIB.OBJ is also the name of
the library regardless of whether you are using the SJ, FB, or XM
monitor.

Install and load the device handler by typing:
. INSTALL IBGE
+LOAD IBEED

Add the following command to the startup command file for the monitor
you are using:

LOAD IB

If you are using the SJ monitor, add the command to STARTS.COM. If
you are using the FB monitor, add the command to STARTF.COM. If
you are using the XM monitor, add the command to STARTX.COM.

The LOAD IB command will execute correctly only if the IB handler is
installed. Each time you boot your system, the IB handler is automat-
ically installed if all the following conditions are true:

e The IB handler is on the system disk.
e The IBV11-A bus unit is connected tb the system.

Installing the FEP/FRP Laboratory Software



e The monitor’s device table has enough slots for each type of device
connected to the system.

See Section 2.5 for information on the possible need for IBS users to
increase the number of slots in the monitor’s device table by performing
a SYSGEN.

10. When you have installed all needed FEP/FRP software, see Section 5.6
for information on using the librarian to add files to SYSLIB.

4.3.2 Verifying IBS

To verify IBS, perform the procedures in Section 4.4, Verifying Your
Instrument Bus Subroutines Software, in the Instrument Bus Subroutines
Programmer’s Reference Manual.

4.3.3 Completing the Installation of IBS

If you have two RL0O1/RLO02 disk drives, follow the instructions in Section
3.1.6 for preserving your development system disk. If you have only RX02
diskette drives, follow the instructions in Section 8.2.6 for preserving your
development system diskette.

If you have only RX02 diskette drives, add the installed IBS library to the
FEP Library Diskette and remove that library from the development sys-
tem diskette:

1. Remove the diskette from drive 1.
Mount the FEP Library Diskette in drive 1.
2. Type:

+COPY DYO:IBLIB.OBJ DY1:IBLIB.,OBJGED
+DELETE/NOQUERY DYO:IBLIB,.OBJGD

4.4 Installing the Scientific Subroutines Package (SSP)

The SSP distribution media contain three different types of files needed for
installing and verifying SSP. The files are:

e FORTRAN IV source files (file type .FOR), some containing SSP subrou-
tines, and others containing test programs executed by the indirect com-
mand files

e Indirect command files (file type .COM), each of which verifies at least
one SSP subroutine

e Data files (file type .DAT), which contain test data used by the test
programs
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The Scientific Subroutines Programmer’s Reference Manual contains lists of
these files. For an alphabetical list of the Scientific Subroutines, see
Appendix C, Alphabetical Index of Subroutines, in that manual. For a list
of indirect command files, related SSP source files, test program source
files, and data files, see Table A—1, The Indirect Command Files, in that
manual. ‘

4.4.1 Preparing to Add SSP to Your System
Before you add SSP to your system:

1. See Table 4-1 to verify that you have the minimal software needed for
installing FEP/FRP.

2. Choose the SSP subroutines you need. Add to your system and verify
only those subroutines you actually need. SSP contains more than 100
subroutines; verifying all of them is a lengthy procedure. In addition,
adding unneeded software to your development disk wastes space.

3. Write-enable drive 0 (if you have two RLO1/RL02 disk drives).
Write-protect drive 1 (if you have two RL0O1/RL02 disk drives).
Bootstrap the development system disk in drive 0.

4. The verification procedure described in Section 4.4.2 requires you to
assign input and temporary storage devices. To assign those devices,
type:

+ABSIGN dud: TMGEED
+yASSIGN dul: INGED

where dv is DL if you have RLO1/RL02 disks or Y if you have RX02
diskettes :

The verification procedures use available space on the development sys-
tem disk as temporary storage space. (When the verification procedure
is complete, that space again is free.)

4.4.2 Verifying and Compiling SSP Subroutines
To verify an SSP subroutine:

1. Choose an SSP subroutine you plan to install. Mount in drive 1 the
copied distribution disk containing that subroutine. (This disk also con-
tains indirect command files, test programs, and data files needed to
verify the subroutine.)

2. Consult Table A-1, The Indirect Command Files, in the Scientific
Subroutines Programmer’s Reference Manual. In that table, find the
name of the subroutine you plan to install. Determine how many con-
tiguous blocks must be on the development system disk for verifying
the subroutine. If the disk does not have enough contiguous space,
create more contiguous space by typing:
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+SOUEEZE dv0: @D

where dv is DL if you have two RLO1/RLO2 disk drives or pv if you
have only RX02 diskette drives

The verification procedure deletes all files on the development system
disk named TMPSSP. Therefore, if you have any files on your develop-
ment system disk with that name, rename them. (See the RT-11
System User’s Guide for information on the RENAME command.)

Again, see Table A-1, The Indirect Command Files, in the Scientific
Subroutines Programmer’s Reference Manual. In that table, find the
name of the subroutine you plan to install and the name of the indirect
command file that verifies it. Run the indirect command file by typing:

Bdul:fileRD
where file is the name of the indirect command file

The indirect command file runs a test program that performs computa-
tions and prints data and a message on your terminal. The indirect
command file also deletes temporary files it has created.

If the test program executes successfully, it prints a confirmation mes-
sage such as:

STOP -- fileverification procedure successful
where file isthe name of the indirect command file you ran

If that message has appeared, add the tested subroutine to the develop-
ment system disk by typing:

+FORTRAN/OBJECT:du0s:  dul:filename®ED
where dv is DL if you have two RL0O1/RL02 disk drives or pv if

you have only RX02 diskette drives
filename is the name of the tested SSP subroutine

If the test program has printed an error message, determine the cause
of the error. Some conditions that can cause errors are:

e A required program such as the FORTRAN IV compiler, the RT-11
linker, PIP, or DUP is not on your system device.

® You assigned the input device incorrectly. That is, the device you
assigned to be the input device does not contain the volume where
input files from the Scientific Subroutines reside.

® You assigned the output device incorrectly. That is, the device you
assigned to be the output device does not have enough contiguous
storage space.

e Your system device or your input or output device was write-
protected when you tried to run an indirect command file.

Installing the FEP/FRP Laboratory Software 4-15



If an indirect command file cannot run even though you have not made
errors of this kind, you may have received a defective copy of the
Scientific Subroutines software. If that is the case, contact your MINC
phone support center for more information.

Verify and compile the other SSP subroutines you plan to use.

4.4.3 Completing the Installation of SSP

If you have two RLO1/RL02 disk drives,see Section 5.6 for information on
using the librarian to add files to SYSLIB after you have installed all
needed FEP/FRP software. Follow the directions in Section 3.1.6 for pre-
serving the system disk.

If you have only RX02 diskette drives, mount the FEP library diskette in
drive 1. Use the COPY command to add the installed SSP object files to the
FEP Library Diskette, then use the DELETE command to remove SSP
object files from the development system diskette.

4.5 Installing the Laboratory Subroutine Package (LSP)
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The FEP/FRP distribution kit contains standard LSP software as well as
files for installing and customizing that software. To install the software,
execute the LSP interactive build procedure, LSPMAK.SAV, which is de-
scribed in Section 4.5.1. Select from the following types of options as you
perform the procedure:

e Library options, which let you place the subroutines in a new library with
a name of your choosing.

e Hardware options, which let you make use of your extended-arithmetic
hardware.

e Subroutine and algorithmic options, which let you specify the subroutines
and algorithmic options you need.

The interactive build procedure creates the following files on the develop-
ment system disk:

e LSPCND.MAC, which sets switches that enable the options you have
requested.

e LSPBLD.COM, an indirect command file that builds the subroutines.
(“Building” means assembling subroutines with switches set to enable
the algorithmic options you have chosen and optionally adding those sub-
routines to a library you have selected.)

e LSPVER.COM, an indirect command file that verifies the installed LSP
software by running an example program for each assembled subroutine.
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4.5.1 Building the LSP Software

1.

To execute the LSP interactive build procedure:

See Table 4-1 to verify that you have the minimal software needed for
installing FEP.

Write-enable drive 0 (if you have two RLO1/RL02 disk drives).
Write-protect drive 1 (if you have two RLO1/RL02 disk drives).
Mount the development system disk in drive O.

Mount the copy of the FEP/FRP distribution disk that contains LSP in
drive 1.

The build procedure requires you to assign input and output devices. To
assign those devices, type:

ASSIGN du0:  0OU:GD
+ASSIGN dul: IN:ED

where dv is DL if you have RLO1/RL02 disks or pv if you have RX02
' diskettes

Begin the interactive build procedure by typing:
JRUN IN:LSPMAKGED

Answer all questions displayed on your terminal during the procedure.
If you have only RX02 diskette drives, answer Y to the question that
asks whether you want to build a new library; name the library
DY:LSPLIB.OBJ. Regardless of which type of disk drives you have,
answer Y to the question that asks whether your machine has the EIS
option or a floating point option. For a listing of the dialog, see
Appendix C (Sample of the Interactive Build Procedure for RT-11,
LSPMAK.SAYV) in the Laboratory Subroutines Programmer’s Reference
Manual.

When the dialog is complete and your terminal displays the monitor
dot, run the indirect command file LSPBLD.COM, which builds the
software. Type:

«B0U:LSPBLDED

4.5.2 Verifying the LSP Software

To verify the LSP software:

1.

Run the indirect command file, LSPVER.COM, which verifies each LSP
subroutine built by the indirect command file, LSPBLD.COM. Type:

+@0U: LESPYERED
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LSPVER executes example programs that test the installed LSP soft-
ware. As each program is executed, the terminal displays the name of
the program and some output. These programs and the correct output
are listed throughout the Laboratory Subroutines Programmer’s
Reference Manual.

To determine whether your software is correctly installed, compare the
results of LSPVER with the results of the example programs in the
Laboratory Subroutines Programmer’s Reference Manual. If your re-
sults are the same as those in that manual, LSP is correctly installed. If
not, install the LSP software again.

4.5.3 Completing the Installation of LSP

If you have two RLO1/RLO2 disk drives, follow the instructions in Section
3.1.6 for preserving your development system disk.

If you have only RX02 diskette drives, add the installed LSP software to
the FEP Library Diskette and remove that software from the development
system diskette:

1. Remove the diskette from drive 1.
Mount the FEP library diskette in drive 1.
2. Type:

,COPY DYO:LSPLIB.,OBJ DY1:LSPLIB.OBJGD
JDELETE/NOQUERY DY0:LSPLIB,OBJGED

4.6 Installing the FORTRAN Debugging Technique Software (FDT)
The FEP/FRP distribution kit contains three FDT files:

e FDT.MAC, the software in source form
e FDT.OBJ, the software in assembled form
e FDTVER.FOR, a FORTRAN source file used for testing FDT

4.6.1 Adding FDT to Your System
To install FDT:

1. See Table 4-1 to verify that you have the minimal software needed for
installing FEP/FRP.

2. Bootstrap the development system disk in drive 0. Mount the copy of
the FEP/FRP distribution disk that contains FDT in drive 1.
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Copy the FDT object file to the development system disk by typing the
following command:

+COPY duvl:FDT.O0BJ dv0:FDT.OBJEED

where d4v is DL if you have two RLO1/RLO02 disk drives or DY if you
have only RX02 diskette drives.

4.6.2 Verifying the FDT Software

To verify your FDT software:

1.

Bootstrap the working system disk in drive 0.

Mount the patched copy of the FEP/FRP distribution disk that contains
FDTVER.FOR in drive 1.

Type the commands in the following dialog:

(In the following instructions, for dv, type DL if you have RL0O1/RL02
disks; type DY if you have RX02 diskettes.)

+FORTRAN/CODE : THREADED/LIST:TT:/0BJECT::FDTVER dul:FDTVERGEED
FORTRAN IV Yoz2.5-11

0001 DATABC+dsM/ 1440441 ,:1000/

Qo022 1 A=C

0003 N=M

Q004 2 A=A+B

0003 N=N-1

Qo006 IF(N.GT.0) GO TOZ

Q0og TYPE 1000 ,A 4B M

Q009 1000 FORMAT(//' FINAL VALUE = “1PE15,5,’ INCREMENT = ‘E15,5,
17 BTEPS =/ I54+//)

0010 IF(J.NE,O) GO TO 1

(6100 s 5TOP ‘FINISHED PROGRAM’

0013 END

+MAIN,

FORTRAN TY Storade Marp for Prodram Unit +MAIN,
Local Variabless +PBECT $DATA s Size = Q00024 ¢ 10, words)

Name Tvrpe Offset Name Tryrpe Offset Name Tvee Offset
[} R*4 000016 B R*4 000002 . R*4 Q00006

J I*Z2 000012 M I*2 000014 N I*2 000022
+LINK FDTVER +FDTEED

+RUN FDTVERGED
FDT VOZ-02

FDT PAUSE AT I8N 2 IN +MAIN,

'NAME J 126D
INAME M+ 146D
'PAUSE 41060
'STARTEED

FINAL VALUE = 1,00000E+03 INCREMENT =‘1 +O0000E+00 BTEPS = 1000
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FDT PAUSE AT ISN 10 IN +MAIN,
VACCEPT M=50006D

ICONTINUEGED
FINAL VALUE = 3,00000E+03 INCREMENT = 1,00000E+00 STEPS = 3000

FDT PAUSE AT ISN 10 IN +MAIN,
TACCEPT J=0G6D

{CONTINUEGED
STOP - FINISHED PROGRAM

3. Compare the computer responses printed by your printer with the com-
puter responses in the preceding dialog. If the responses do not match
and if you are sure you have correctly installed FDT, then you may
have received unreliable software. Consult the MINC Product Services
Center for further information. '

4.6.3 Completing the Installation of FDT

If you have two RLO1/RL02 disk drives, follow the instructions in Section
3.1.6 for preserving your development system disk.

If you have only RX02 diskette drives, add the installed FDT software to
the FEP Library Diskette and remove that software from the development
system diskette:

1. Remove the diskette from drive 1.
Mount the FEP Library Diskette in drive 1.

2. Type:
,COPY DYO:FDT.OBJ DY1:FDT.,0BJGED
,DELETE/NOQUERY DYO0:FDT,0BJED

4.7 Installing the ReGIS Graphics Library for FEP Users (RGL/11)
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RGL/11 is the ReGIS Graphics Library software for PDP-11s. This software
enables a user to draw figures and plots on the VT125 terminal by means of
subroutine calls in user-created FORTRAN programs. Information about
the capabilities of the RGL/11 software, the syntax of subroutine calls,
example programs, and so forth, is in a single manual called the RGL/11
Programmer’s Reference Manual.

This manual contains only the RGL/11 installation procedures.

Installing RGL/11 involves copying the RGL/11 library and some other files
from the distribution volume to your system disk, unless you have an RX02

- system disk, in which case RGL/11 is installed on separate floppies. The

installation procedure is usually done in three stages: (1) you copy the
distribution volume to a backup disk, (2) using the copy you just made, you
run the RGL/11 installation procedure, and (3) you verify that the instal-
lation was successful.
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4.7.1 Background Information for Installing RGL/11 Files

When you install RGL/11, you need to know how the RGL/11 programs will
be run: overlaid or non-overlaid. The next sections give background infor-
mation for that decision.

4.7.1.1 RGL/11 Overlays — RGL/11 programs can be run in one of two ways:
overlaid or non-overlaid. An overlaid program consists of two or more pro-
gram segments. When an overlaid program is executed, only one program
segment is in low memory at any one time. There are two kinds of overlays:
- disk resident and extended memory resident. If the program will run under
an SJ or FB monitor, the segments are stored on disk. If it will run under
XM, the segments can be stored on disk or in extended memory.

Overlays provide a way to execute a program that would otherwise exceed
the size of memory available to you, and they are a way of trading execu-
tion speed for program size. Using overlays, programmers can build pro-
grams that are larger than the 32K word limit imposed by the PDP-11
architecture. But, when overlays involve disk I/O, as they do when they are
disk-resident, the execution speed of an overlaid program may be slower
than it would be if not overlaid.

One type of RGL/11 application program that usually must be overlaid
because of size is one that calls many RGL/11 data-plotting subroutines. A
program that calls only RGL/11 picture-drawing subroutines probably does
not need to be overlaid.

Information on overlays is available in Section 11.4, Creating an Overlay
Structure, in the RT-11 System User’s Guide or the PDP-11 FORTRAN
Language Reference Manual. Information about whether to use disk-

resident or extended-memory-resident overlays is in Sections 4.4.1.2 and
4.4.1.3 of the RGL/11 Programmer’s Reference Manual.

4.7.1.2 RGL/11 Files — When you install RGL/11, you install the appropri-
ate files for the scheme or schemes selected for your site: non-overlaid,
overlaid as either disk-resident or extended-memory-resident, or overlaid
with an alternate extended-memory overlay scheme. Table 4-2 lists the
files for each scheme.

Table 4-2: RGL/11 Files on Distribution Kit

Section 1
Files Needed to Run Non-Overlaid RGL/11 Programs

RGLLIB.OBJ BLODAT.OBJ ERRTXT.TXT
GREEK.FNT RGLLNK.COM RGLLNK.COM
RGLVF1.FOR RGLVF2.FOR

Installing the FEP/FRP Labofat‘ory Software 4-21



Table 4-2:

RGL/11 Files on Distribution Kit (Cont.)

Section 2

Files Needed to Run Standard (Disk-Resident or Extended-Memory) Overlaid
RGL/11 Programs

PRMLIB.OBJ
LFIXED.OBJ
LOCATE.OBJ
DPAPER.OBJ
LNNICE.OBJ
PRINUM.OBJ
XLABEL.OBJ
LGNICE.OBJ
DPALIN.OBJ
LINE.OBJ
SWINDO.OBJ
CLIPIT.OBJ
RGLLNK.COM
RGLVF2.FOR

BLODAT.OBJ
LOCAT2.0BJ
PPOINT.OBJ
LNAXIS.OBJ
LINMIN.OBJ
PRISTR.OBJ
YLABEL.OBJ
EXPTST.OBJ
DEFALT.OBJ
MARKER.OBJ
GENOVR.OBJ
SSTATE.OBJ
RGLLNK.SAV

ERRTXT.TXT
LFREE.OBJ
PDATA.OBJ
LTAXIS.OBJ
LINMAX.OBJ
TEXT.OBJ
FMINMX.OBJ
DPALOG.OBJ
DRWBOX.OBJ
MOVE.OBJ
INITGR.OBJ
GREEK.FNT
RGLVF1.FOR
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Table 4-2: RGL/11 Files on Distribution Kit (Cont.)

Section 3

Files Needed to Run RGL/11 Programs Using the Alternate Extended-Memory
Overlay Scheme

REXLIB.OBJ
LFIXED.OBJ
LOCATE.OBJ
DPAPER.OBJ
LNNICE.OBJ
PRINUM.OBJ
XLABEL.OBJ
LGNICE.OBJ
DPALIN.OBJ
LINE.OBJ
SWINDO.OBJ
CLIPIT.OBJ
RELOVR.OBJ
GREEK.FNT
RGLVF1.FOR

BLODAT.OBJ
LOCAT2.0BJ
PPOINT.OBJ
LNAXIS.OBJ
LINMIN.OBJ
PRISTR.OBJ
YLABEL.OBJ
EXPTST.OBJ
DEFALT.OBJ
MARKER.OBJ
GENOVR.OBJ
SSTATE.OBJ
SAVOVR.OBJ
RGLOVR.COM
RGLVF2.FOR

ERRTXT.TXT
LFREE.OBJ
PDATA.OBJ
LTAXIS.OBJ
LINMAX.OBJ
TEXT.OBJ
FMINMX.OBJ
DPALOG.OBJ
DRWBOX.OBJ
MOVE.OBJ
INITGR.OBJ
ARCOVR.OBJ
GN20OVR.OBJ
RGLVFY.COM

In each category, the first file listed is a library:

e RGLLIB, the library you use with non-overlaid programs

e PRMLIB, the library you use with overlaid programs, either disk-

resident or extended-memory-resident

e REXLIB, the library you use for the alternate extended-memory overlay

scheme

You can install any or all of these libraries during the same session. You
will notice that some files are mentioned in each of the three categories.If
you copy more than one category, only one version of a file will be copied to

your media.
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4.7.2 Installation of RGL/11 Software

The procedure for installing RGL/11 varies, depending upon your distribu-
tion media: ‘

e If your distribution media is a hard disk (RLO1 or RL02), follow the in-
structions in Section 4.7.2.1.

e If your distribution media is RX02 floppy diskettes, follow the instruc-
tions in Section 4.7.2.2.

4.7.2.1 Hard Disk Distribution Kits — To install RGL/11, your system must
have either 2 RLO1 disk drives or 2 RL02 disk drives. Install the RGL/11
software by following these steps:

1. Bootstrap the system disk; these examples assume it is bootstrapped in
drive 0.

Type the following command, which prevents the monitor from display-
ing commands in indirect command files:

VBET TT QUIET

2. Mount the copied RGL/11 distribution disk in drive 1 and write-
protect it.
Assign input and output devices by typing:

+ASSIGN DL1: IN:

where ddl is the device containing vour
RGL/11 distribution media

+AGSIGN DLO: OU:

where dd0 is the device containing vour system disk

3. Run the indirect command file that installs the basic RGL/11 software
for overlaid and non-overlaid programs by typing:

+BIN:RGLINS

This command file copies RGLLIB and the files common to all three
sections of Table 4-2 to your system disk.

4. If you decided to execute the RGL/11 software with overlaid programs
(either disk-resident or extended-memory-resident), run the indirect
command file that installs the RGL/11 software related to overlays by

typing:

+BIN:RGLINS.,OUR

This command file copies PRMLIB, REXLIB, and all other files in
Sections 2 and 3 of Table 4-2.
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5. Now you are ready to verify the RGL/11 software by following proce-
dures described in Section 4.7.3.

In addition to the files copied during installation, the RGL/11 distribution
media contains RGL/11 object files and source files supplied for backup
purposes.

4.7.2.2 RX02 Floppy Diskette Distribution Kits — Copying the diskettes as
described in Section 4.1.1 is all you needed to do for installation. The con-
tents of the disks are as follows:

1. Disk 1/5 (first of five) contains RGLLIB and all the files needed to run
non-overlaid RGL/11 programs (see the first section of Table 4—2).

2. Disk 2/5 contains PRMLIB and all the files needed to run standard
overlaid (disk-resident or extended-memory-resident) RGL/11 programs
(see Section 2 of Table 4-2).

3. Disk 3/5 contains REXLIB and all the files needed to run RGL/11 pro-
grams with the alternate overlay scheme, as shown in Section 3 of
Table 4-2 and described in Section 4.3.2.3 of the RGL/11 Programmer’s
Reference Manual.

4. Disks 4/5 and 5/5 contain RGL/11 object files and source files supplied
for backup purposes.

Proceed to Section 4.7.3, Verification.

4.7.3 Verification

When you have installed the RGL/11 software according to the directions
given in the previous section, the software is ready for verification. Follow
the instructions listed below for running the RGL/11 verification programs.

Remember that RGL/11 verification must be done from a VT125 terminal.

To verify the RGL/11 software:

1. Be sure you have bootstrapped the system disk. These examples assume
it is bootstrapped in drive 0.

2. If you are using the FB or XM monitor or SJ with multi-terminal sup-
port, type the following command, which must be in effect whenever
you execute a program that uses RGL/11 software:

SET TT NOCRLF
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3.

If you have an RX02 distribution kit, follow these steps (otherwise,
continue at step 4):

e Be sure that you have mounted in drive 1 the copied RGL/11 distribu-
tion diskette you plan to use. If you are not planning to use overlays,
the diskette you want is labeled 1/5 (first of the five distribution disk-
ettes). RGLLIB and all other files from Section 1 of Table 4-2 are on
this diskette. If you are planning to use standard overlays (either
disk-resident or extended-memory-resident), the diskette you want is

~ labeled 2/5 (the second of five). PRMLIB and all other files from
Section 2 are on this diskette. If you are planning on using the alter-
nate overlay scheme described in Section 4.3.2.3 of the RGL/11
Programmer’s Reference Manual, the diskette you want is labeled 3/5.
REXLIB and all other files from Section 3 are on this diskette.

e Type:
+ASSIGN DY1: DK :GED

Go to step 5 to verify RGLLIB or PRMLIB; go to step 6 to verify
REXLIB.

If you have a hard disk distribution kit, assign your system disk to be
your default disk. Type:

+ABSIGN DLO: DR

where DLO is the device name and number from which vou
bootstrappred vour system

Go to step 5 to verify RGLLIB or PRMLIB; go to step 6 to verify
REXLIB.

This step verifies RGLLIB or PRMLIB. Follow this step if you are plan-
ning to run either non-overlaid or standard overlaid programs (disk-
resident or extended-memory-resident). If you have an RX02
distribution disk, you must have RGL/11 disk 1/5 or 2/5 mounted to run
this step. Do not follow this step if you are planning to use the alternate
overlay scheme and REXLIB. To verify REXLIB, follow step 6.

Execute the indirect command file, RGLLNK.COM, to compile, link,
and run the two verification programs, RGLVF1.FOR and
RGLVF2.FOR. (Information on the RGLLNK program is available in
Chapter 4 of the RGL/11 Programmer’s Reference Manual.) Type:

+BRGLLNKGRED
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When RGLLNK asks you for a program name, specify RGLVF1.
RGLLNK also asks:

Do vou want to compile [Y1 7

Do vou want listings [N 7

What device do vou want the listings to g0 to [LP21 7?
Do vou want to link [Y1 7

Do vyou want a mar [NI1 7

What device do vou want the listings to g0 to [LP21 ?
Do vou want overlavs [Y1 7

Do vou want extended memory overlavs [NI 7

Do vou want to run LY 7

If you have installed the software needed to run RGL/11 programs with
standard overlays, answer Yes to the first question about overlays. If
you have an RXO02 distribution kit and you have RGL/11 disk 2/5
mounted, you must answer Yes to this question. (Answering Yes to the
overlay question verifies PRMLIB.) If you have installed the software
needed to run RGL/11 programs non-overlaid, answer No to that ques-
tion. (Answering No verifies RGLLIB.) If you have an RX02 distribu-
tion kit and you have RGL/11 disk 1/5 mounted, you must answer No to
this question.

If you are booted under the XM monitor and have installed the software
needed to run RGL/11 programs with overlays, you can answer Yes to
both overlay questions. (Answering Yes to both overlay questions veri-
fies PRMLIB, but the overlays are extended-memory-resident rather
than disk-resident.)

While RGLVF1 is running, read step 7, which describes the verification
programs. Then execute RGLLNK.COM again, specifying RGLVF2 for
the program name. If you have an RX02 distribution kit, before run-
ning RGLVF2, delete RGLVF1.0BJ, RGLVF1.SAV, and VFY.TMP to
provide enough space for the files RGLVF2 creates.

Follow this step if you are planning to use the alternate overlay
scheme. If you have an RX02 distribution kit, you must have RGL/11
disk 3/5 mounted to run this step. To verify the REXLIB library, which
will be used for the alternate overlay scheme, you must be booted under
the XM monitor. Type:

{BRGLUVFY

When you invoke RGLVFY, it compiles, links, and runs both verifica-
tion programs, RGLVF1.FOR and RGLVF2.FOR.

While RGLVFi and RGLVF2 are running, read step 7, which describes
the verification programs. At the end of RGLVF1, RGLVF2 is compiled
and linked, so there is a pause before RGLVF2 is run.
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7.

The verification programs, RGLVF1 and RGLVF2, call some subrou-
tines from the RGL/11 library to verify that the subroutines work cor-
rectly. The verification programs draw graphic illustrations on the
terminal screen to demonstrate the subroutine called, display a few
lines explaining what the subroutine does, and then wait for you to type
before they continue. Figures 4-2 through 4-12 show the pictures
the verification programs draw.

Figure 4-2: Verification Program — Screen 1
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RGL/11 installation verification.
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Figure 4-3: Verification Program — Screen 2
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Figure 4-4: Verification Program — Screen 3
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Figure 4-5: Verification Program — Screen 4
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Figui'e 4-6: Verification Program — Screen 5
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Figure 4-7: Verification Program — Screen 6
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Figure 4-9: Verification Program — Screen 8
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Figure 4-10: Verification Program — Screen 9
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Figure 4-11: Verification Program — Screen 10
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Figure 4-12: Verification Program — Screen 11
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Figure 4-13: Verification Program — Screen 12
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Figure 4-14: Verification Program — Screen 13
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When RGLVF1 finishes, it displays the message displayed in
Figure 4-11:

When RGLVF2 finishes, it displays the message displayed in
Figure 4-14:

If you receive the completion messages, the RGL/11 library is properly
installed.

If you do not receive the completion messages and you cannot finish the
verification procedure, exit the verification program by typing CRIC).
Then reset the terminal by pressing the SET-UP key and the RESET
key (the zero key on the main keyboard). Install RGL/11 again and run
the verification programs again from the VT125. If they again fail to
complete, contact DIGITAL for assistance.

8. To verify any other library that you have installed, repeat the whole
verification procedure for that library.

If you have an RX02 distribution kit, before you run a new verification,
you should delete RGLVF1.0BJ, RGLVF2.0BJ, RGLVF1.SAV,
RGLVF2.5AV, and VFY.TMP to ensure enough space on the disk for
the files the verification procedure creates.

4.8 Deleting the MACRO Assembler

If you have only RX02 diskette drives and are not planning to use the
MACRO assembler, you can delete the files MACRO.SAV and
SYSMAC.SML from your development system diskette. Doing so will free
disk space occupied by those files.

NOTE

Installation procedures for FEP/FRP components use the
MACRO assembler. Therefore, any time you need to rebuild
a FEP/FRP component, be sure that MACRO.SAV and
SYSMAC.SML are on your development diskette.

To delete the MACRO assembler, type the commands in the following
dialog:

+DEL MACRD.SAV ySYSMAC . SMLEED
Files deleted:

DK:SYSMAC.SMLY YRD

DK :MACRO.5AY? YGED
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Part 1l
Using the Software

Part III contains chapters on program development, system precautions
and use of the RGL/11 and PLOT55 software.






Chapter 5
Program Development

Once you have installed RT-11, FORTRAN IV, and the FEP/FRP compo-
nents you need, you are ready to write your own FORTRAN programs. This
chapter introduces you to techniques for developing programs and guides
you to other documentation of program development techniques.

NOTE

All RT-11 commands in this chapter are presented in their
simplest keyboard-command forms. To see other forms of
these commands, consult documentation recommended in
this chapter.

5.1 Terminals

Read Section 5.1.1 if you have a video terminal; read Section 5.1.2 if you
have a hard-copy terminal.

5.1.1 Video Terminal

You can alter the video terminal’s performance. You can set some terminal
characteristics before using the terminal and can make other settings while
the terminal is in use. This section describes how to make these settings.

RT-11 requires you to set AUTO XOFF/XON. You should already have
made this setting. (See Section 2.1.)

If you have a VT105 terminal and plan to use PLOT55, put the terminal in
VT52 mode before using PLOT55. (See Chapter 8.)

When the video terminal displays a file, it displays data continuously until
the end of the file is reached. The terminal provides two mechanisms for
altering this continuous display. One mechanism temporarily halts the dis-
play. The other mechanism suppresses the display.
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To temporarily halt the display, press , which is located at the
bottom left of the keyboard. To cause the display to resume, again press
. The display resumes where it left off when you first pressed
. No data has been lost.

To suppress the display of data, type CR0). To cause the display to resume,
again type CRUZO). The display resumes, but all data transmitted to the
terminal since you first typed is lost.

For further information, see the VT'125 User’s Guide or the VT105 Graphic
Terminal User’s Manual. ' L

5.1.2 Hard-copy Terminal

You can alter the performance of the terminal while it is in use. When the
terminal displays a file, it displays data continuously until the end of the
file is reached. The terminal provides two mechanisms for altering this
continuous display. One mechanism temporarily halts the display. The
other mechanism suppresses the display.

To temporarily halt the display, type CRUS). To cause the display to resume,
type €RIQ). The display resumes where it left off when you typed CTRLS). No
data has been lost. '

To suppress the display of data, type CRIO). To cause the display to resume,
again type CRIO). The display resumes, but all data transmitted to the
terminal since you first typed is lost.

For further information, see the DECLAB-11/MNC User’s Guide.

5.2 Choosing a Text Editor

5-2

RT-11 provides two text editors, EDIT and KED, that are commonly used
for creating and editing source programs. EDIT is designed for use with any
terminal. KED is designed for use only with VT100-series terminals and
makes efficient use of video-terminal hardware features.

NOTE

If you use KED with a VT105 terminal, be sure that terminal
is not in VT52 mode (see Chapter 8).

If you have a‘hard-copy terminal, use EDIT.

If you have a video terminal, use KED, and be sure that your startup
indirect command file contains the commands that cause the interactive
EDIT commands to invoke KED. These commands are:

SET 1T SCOPE
SET EDIT KED
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5.3 Creating a Program
To create a file for a FORTRAN program, type:

+sEDIT/CREATE Prod,FORGED

where rrog is the name of your program.

If you have a video terminal, RT-11 will execute KED. For detailed infor-
mation on the KED editor, consult the PDP-11 Keypad Editor User’s
Guide.

If you have a hard-copy terminal, RT-11 will execute EDIT. For detailed
information on EDIT, consult the RT—11 System User’s Guide.

As you type your FORTRAN IV program, be sure that the program lines
have a maximum length of 72 characters. Do so because the compiler,
unless instructed otherwise, does not process characters beyond position 72.
The presence of any characters beyond that position can cause the compiler
to print confusing error messages and can cause your program to execute
incorrectly even though it has been compiled correctly. (If you have a
VT100-series terminal, you can enable the margin bell to sound when you
reach position 72. See SETUP mode in the VT'105 Graphic Terminal User’s

-Manual or the VT'125 User’s Guide for instructions on enabling the margin
bell.)

Before creating a program that calls RGL/11 subprograms, read Section
7.1, RGL/11 Files Needed for Program Development.

5.4 Compiling a Program

When you are satisfied that you have accurately entered your source pro-
gram, exit from the editor and compile the program by typing:

JFORTRAN prog@D

where rrog is the name of your program. Consult the RT—11 System
User's Guide for more information on the interactive
FORTRAN command.

The FORTRAN compiler attempts to translate your source program into an
object program (machine language instructions). If the compiler encounters
syntax errors in your source program, it prints error messages. For help in
understanding these messages and in removing syntax errors from your
program, see the RT-11,RSTS/E FORTRAN IV User’s Guide or the RT—11
System Message Manual.
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If the compiler encounters no syntax errors in your source program, the
compiler produces an object file, prog.OBJ. Your disk then contains two
versions of the program:

e prog.FOR, the source program
e prog.OBJ, the object program

Note that the compiler only determines whether or not each statement in
your program can be executed: the compiler finds syntax errors but does not
find errors in program logic. Therefore, after you have written your pro-
gram, read it carefully to be certain that when you execute the program, it
will do what you want it to do.

The following example contains a logic error but no syntax errors. Even
though the compiler finds these statements free of syntax errors, the state-
ments will produce undesirable results when they are executed:

1 I=1
GODTO 1
2 CONTINUE

5.5 Linking a Program

54

The linker associates your program with the subprograms that your pro-
gram calls. These subprograms may be:

e In SYSLIB.OBJ (the default system library)
¢ In other libraries named in the linker command string

¢ Individual object modules named in the linker command string

NOTE

Before linking programs that use the REAL-11/MNC soft-
ware, see Section 6.5, Special Considerations in Linking
REAL-11/MNC. If you are using the XM monitor, also see
Section 6.6, Using REAL-11/MNC Software under the XM
Monitor.

Before linking a program that calls RGL/11 software, see
Section 7.3, Linking a Program that calls the RGL/11
Software.

When you have successfully compiled your program, link it by typing the
following command string:

y

+LINK Prodgsfilesrecs@E

where rrog is the name of your program and filesrecs are the names of
libraries or other object files separated by commas.
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The linker attempts to translate your object program into an executable
load module. However, if the linker encounters inadequately defined vari-
ables, it may not produce a load module and also prints an error message
such as:

PLINK-W-Undefined globals

If you encounter this error message, you probably have forgotten to include
the names of one or more libraries or object modules in the linker command
string. If this is the case, invoke the linker again, and be sure to include all
necessary files in the linker command string.

If the linker encounters no fatal errors, it produces an executable load
module called prog.SAV. Your disk then contains three versions of your
program:

e prog.FOR, the source program
e prog.OBJ, the object program
e prog.SAV, the load module

For further information on the linker, see the RT—11 System User’s Guide.

5.6 Using the Librarian

The linker automatically searches SYSLIB.OBJ for variables called global
symbols that remain unresolved after the linker has searched the files you
have specified. For this reason you should use the librarian to add fre-
quently used subprograms to SYSLIB.OBJ. Doing so simplifies use of the
linker. For example, suppose your program, MYPROG.OBJ, calls subpro-
grams contained in MNCLIB.OBJ, and MYLIB.OBJ. To link MYPROG,
you would type:

+ LINK MYPROG sMNCLIB »MYLIBGED

However, if you added MNCLIB and MYLIB to the default library
SYSLIB.OBJ, you could link MYPROG by typing:

+ LINK MYPROGGEED
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5.6.1 Adding Files to SYSLIB

After you have installed all needed FEP/FRP components, you may want to
use the librarian to add them to SYSLIB. As you do so, you must also
remove certain global symbols from the library directory for the librarian
to function properly. To add FEP/FRP component libraries to SYSLIB, use
the LIBRARY keyboard command with the REMOVE option. Type:

JLIBRARY /REMOVE SYSLIB filealsfileb..,sfilez 1@
GLOBAL? globalaGd
GLOBAL? 9lobalbG@D

+

+

GLOBAL? 9lobalz@D
GLOBAL®

where filea through filez are the names of object (OBJ.) files, such as
libraries of FEP/FRP components, that are to be added to SYSLIB

globala through siobalz are global symbols to be removed from
the library directory

One global symbol you must remove every time you add files to SYSLIB is
$OVRH. You must also remove $SERRS and $ERRTB if you have added the
FORTRAN OTS library to SYSLIB. (See Sections 3.1.4 and 3.2.4 for infor-
mation on adding the FORTRAN OTS to SYSLIB.) If you are adding
IBLIB.OBJ to SYSLIB, also remove the global symbol IBSERR. If you fail
to remove those global symbols from the SYSLIB directory, you will receive

an error message of the following type as you attempt to add files to
SYSLIB:

PLIBR-W-Illegal insert of dlobala

where dlobalais a global symbol that should be removed

If you forget which global symbols to remove, create a dummy library file
by typing a command such as the following:

+LIBRARY/CREATE dummy SYSLIBGRED

where dummy is the name of a dummy library file

Execution of this command will produce error messages that list global
symbols. These are the symbols that should be removed. After creating the

dummy library file, delete it and type the correct command for adding files
to SYSLIB.

Program Development



5.6.2 Using the Librarian with Two RX02 Diskette Drives

If you have enough room on your development system diskette, you can add
the installed FEP/FRP Laboratory Software components to SYSLIB on that
diskette. To do so, follow instructions listed in this section. If your develop-
ment system diskette has too little free space to accomodate an enlarged
SYSLIB, you may want to create a single library of FEP Laboratory
Software components on the FEP Library Diskette. To do so, follow instruc-
tions for using the LIBRARY keyboard command in the RT-11 System
User’s Guide.

When adding files to an existing library, such as SYSLIB, the librarian
builds a new copy of the library that incorporates the new files, then deletes
the old copy of the library. For this reason the disk that is to contain the
expanded library must have enough contiguous free space available to ac-
commodate the expanded library. When the desired output diskette has too
little free space, you can use an extra diskette for temporary storage of the
expanded library. One way to do so is:

1. Place SYSLIB and all files to be added to it on the development system
diskette.

2. Preserve the development system diskette by following the instructions
in Section 3.2.6.

3. Mount a formatted, initialized diskette in DY1:

4. Use the OBJECT option when executing the librarian. The OBJECT
option allows you to specify an output disk on which the system will
place the new library. For example, to add libraries of REAL-11/MNC
and LSP files to SYSLIB on DY1:, type:
,LIBRARY/REMOVE/OBJECT:DY1:SYSLIB SYSLIB +MNCMUL + IBL IBEED

CLOBAL? dlobalaBd
CLOBAL? dlobalb@D

+

+

GLOBAL? dlobalz@ED
GLOBAL"?

~where slobala through slobalz are global symbols to be removed
from the library directory

5. Create free space on drive 0 by deleting both SYSLIB and the files you
have added to the copy of SYSLIB that is on drive 1. Consolidate this
free space on drive 0 by using the SQUEEZE command.

6. Copy the new SYSLIB from DY1: to DYO:

,COPYDY1:5YSLIB DY0O:5YSLIBGD
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5.7 Executing a Program
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When you have successfully linked your program, execute it by typing:

+RUN prog@D

where rrosis the name of your program. However, before executing a
program that calls RGL/11 subprograms, see Section 7.4,
Running a Program that Calls RGL/11 Software.

RT-11 attempts to execute the load module, prog.SAV. If RT-11 encounters
a condition that prohibits it from executing your program, RT-11 prints a
FORTRAN OTS (Object Time System) error message. For help in under-
standing FORTRAN OTS error messages, see the RT-11,RSTS/E
FORTRAN IV User’s Guide.

When you have determined what part of your program has produced the
error during execution, repeat all the steps listed in this chapter:

1. Use the editor to correct the mistakes in your source program. (The
editor changes the name of prog. FOR to prog.BAK and gives the name
prog.FOR to the new file that contains your corrections.)

2. Compile the source program.
3. Link the object program.

4. Execute the load module.

To help find program errors, you can use the FORTRAN Debugging
Technique (FDT). To use FDT:

1. Compile your program and produce threaded code by typing:

JFORTRAN/LIST prog/CODE:THRED

2. Link your program and include FDT in the linker command string, for
example:

LINK pProdsFDTRD
3. Execute your program by typing:

JRUN  prog@D
See the FORTRAN Debugging Technique Reference Manual for detailed
information on using FDT. For discussions on threaded FORTRAN object

code, see the RT—11 User’s Guide and the RT—11,RSTS/E FORTRAN IV
User’s Guide. '
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An alternate way to execute FORTRAN IV programs is to use the
EXECUTE command in place of the FORTRAN, LINK, and RUN com-
mands. The EXECUTE command combines the functions of those com-
mands. To use the EXECUTE command, type:

‘EXECUTE prodl/LINKLIBRARY:filesrecsl@D

where rros is the name of your program.

filespecs are the names of libraries or other object files separated
by commas.

5.8 Aids for Program Development

The RT-11/FEP software includes two aids for program development.
These aids are PREP.COM, an indirect command file, and PROGD.FOR, an
interactive program that creates an indirect command file. Both
PREP.COM and the indirect command file created by PROGD.FOR contain
command lines that execute instructions useful during program
development.

5.8.1 Indirect Command File for Program Development

PREP.COM is an indirect command file that serves as a model for the
compile, assemble, link, and run phases of program development. This file
contains a series of command lines that you can use to perform each of
those phases. The command lines illustrate many options and capabilities
of the FORTRAN IV compiler, MACRO assembler, and RT-11 linker.

To create a copy of PREP.COM that you can use for program development:

1. If you have two RLO1/RLO02 disk drives, mount the copied FEP distribu-
tion disk in drive 0. If you have only RX02 diskettes, mount the copied
FEP Installation Diskette in drive 0.

In drive 1, mount a system disk that contains the FORTRAN IV com-
piler (FORTRA.SAV) and OTS (SYSLIB.OBJ—if SYSLIB includes the
OTS—or FORLIB.OBJ—if SYSLIB does not include the OTS).

2. Copy PREP.COM to the disk in drive 1 by typing:
+COPY DKO:PREP.COM DKi:filename.,COMGE

where filename is the name of the copy of PREP.COM. (You can
conveniently create and modify a copy of
PREP.COM for each program you develop. By doing
so you will have a command file that you can run
each time you need to compile or assemble, link,
and run one of your programs. Therefore, for
filename use the name of the program which this
copy of PREP.COM works with.)
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Remove the disk from drive 0.
Remove the disk from drive 1, and bootstrap it in drive 0.

3. Read the indirect command file and choose the command lines that suit
your application.

4. Edit the indirect command file and replace the example filenames
(PROG1, PROG2, PROG3, PREFIX, and MYLIB) with the names of
your files.

5. Delete the exclamation point at the start of each command line that you
want to execute.

6. If any of the files you are referring to are on drive 1 (DK1:), use the
editor to change the device names in those filespecs from DK: to DK1:.

7. Read in this section discussions of the command lines you are using,
and determine whether you need to make any additional changes. If
any changes are required, use the editor to make them. «

To run the indirect command file, type:

EBFfilename@D

where filename is the name of your indirect command file.

For additional information on the RT-11 utilities, see the RT—11 help files
or documentation. To see RT-11 help files on the FORTRAN IV compiler,
the MACRO-11 assembler, the RT-11 linker, and the RT-11 RUN com-
mands, type:

«HELP toricRD

where toric is FORTRAN, MACRO, LINK, RUN, or FRUN

For additional documentation, see the RT-11,RSTS/E FORTRAN IV
User’s Guide, the PDP—11 MACRO-11 Language Reference Manual, and
the RT—11 System User’s Guide.

The remainder of this section lists each command line in PREP.COM and
describes the results of executing that line:

! FDRTR’AN/LIST_/NAR’NINGS/DNDEBUG/DBJECT :DR: DRK:PROGL

The FORTRAN IV compiler creates the object file PROG1.0BJ and stores it
on drive DK:. The compiler includes debug lines (those lines in the source
file with a D in column one) in the compilation. The compiler also prints a
listing on the line printer and includes warnings among the FORTRAN IV
diagnostic error messages.

'FORTRAN/WARNINGS/0BJECT:DK DK:PROGL/LIST:DK:

The FORTRAN IV compiler creates the files, PROG1.0BJ and
PROG1.LST, and stores them on drive DK:. The compiler also includes
warnings among the FORTRAN IV diagnostic error messages.
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IFORTRAN/LIST:DK:/ALLOCATE:NN,/DBJECT:DK: DK:PROG1+DK: PROG2

The compiler integrates the source files, PROG1 and PROGZ2, into a single
object file, PROG1.0BJ. The compiler stores this object file on drive DK:
and creates the listing file PROG1.LST, which is stored in the allocated
space on drive DK:. (See the discussion of compiler options in the
RT-11,RSTS/E FORTRAN IV User’s Guide for help in choosing a value for
NN. Use the editor to change Nn to that value.)

'FORTRAN/LIST/HEADER/NOLINENUMBERS/OBJECT:DK :
DK :PROG1 +DK: PROGZ »DK : PROG3

FORTRAN 1V creates three object files — PROG1.0BJ, PROG2.0BJ, and
PROG3.0BJ — and stores them on drive DK:. the compiler also produces a
listing of each file on the line printer. Each listing names the compiler
options currently in effect but does not include sequence numbers.

'FORTRAN/LIST:DK: DK:PROG1+DK:PROG2/0BJECT:DK:

The FORTRAN IV compiler integrates the source files, PROG1.FOR and
PROG2.FOR into a single object file, PROG2.0BJ. The compiler also cre-
ates the listing file PROG1.LST and stores the object and listing files on
drive DK..

IMACRO/LIST/CROSSREFERENCE:S/0BJECT :DK:DK : PROG1 sDK:MYLIB/LIBRARY
MACRO-11 assembles the source file PROG1.MAC and uses the library
MYLIB.MAC to satisfy references made with the MCALL directive.
MACRO-11 stores the object file on drive DK: and sends to the lineprinter
a listing that includes a cross-reference of user-defined symbols.

IMACRO/ENABLE:L5B:GBL DK: PROG1+DK : PROG2/0BJECT : DK ¢

The MACRO-11 assembler creates PROG2.0BJ as an assembly of both
PROG1.MAC and PROG2.MAC. During the process, MACRO-11 enables a
local symbol block and treats all undefined symbol references as default
global references.

IMACRO DK :PREFIX/PASS:1+DK:PROGZ/LIST:DK: /NOSHOW: BEX

The MACRO-11 assembler creates PROG2.0BJ from the source file
PROG2.MAC. During the first pass of the assembly, MACRO-11 processes
PREFIX.MAC, a prefix file that contains macro definitions. The assembler
also creates a listing file, PROG2.LST, on drive DK: and suppresses the
binary extensions.

'LINK/MAP/DEBUG/EXECUTE:DK: DK:PROG1

The RT-11 linker creates the executable load module, PROG1.SAV, by
linking the object file, PROG1.0BJ, with ODT, the On-line Debugging
Technique. The linker stores PROG1.SAV on drive DK: and creates a load
map listing that is printed on the lineprinter. (For more information on
ODT, see the RT—11 System User’s Guide.)

'LINK/MAP:DK:/EXECUTE:DK: DK:PROG1 DK :PROGZ +DK : PROG3

The linker creates the executable load module, PROG1.SAV, by linking
PROG1.0BJ, PROG2.0BJ, and PROG3.0BJ. The linker also creates
PROG1.MAP, a load-map listing file, and stores both PROG1.MAP and
PROG1.SAYV on drive DK:.
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{LINK/MAP/FOREGROUND: 256, /EXECUTE: DK DK: PROG1

The RT-11 linker creates file PROG1.REL, which can be executed as a
foreground job under either the FB or XM monitor. The linker allocates 256
(decimal) bytes of stack space for the job. The linker also sends a load-map
listing to the lineprinter.

ILINK/MAP:DK: DK:PROG! sDK:PROG2Z/EXECUTE:DK:

The linker creates the executable load module, PROG2.SAV, by linking
PROG1.0BJ and PROG2.0BJ. The linker also creates PROG1.MAP, a
load-map listing file, on drive DK:.

ILINK/EXECUTE:DK:/RUN DK:PROG1 sDK: PROG2Z yDK: PROG3

The linker creates the executable load module, PROG1.SAV, by linking
PROG1.0BJ, PROG2.0BJ, and PROG3.0BJ. The linker also initiates exe-
cution of PROG1.SAYV as a background job.

IRUN DK: PROG1
This RUN command loads PROG1.SAV into memory and executes it as a
background job.

IFRUN DK : PROG1/BUFFER tn

This command executes PROG1.REL as a foreground job and reserves more
memory space than the program size. The /BUFFER option must be used to
run a FORTRAN IV program as a foreground job. Use the following for-
mula to determine the size of n, an octal value that specifies the number of
words of memory to be allocated to PROG1.REL:

= [1/2 [504 + (33%c) + (r-136) + (a*512)]]

where a is the number of files open at one time. (If double buffering is in
effect, multiply the number of files by 2.)

¢ is the number of channels (logical unit numbers).
r is the maximum record length. (The default is 136 characters.)

IFRUN DK :PROG1/PAUSE

This command loads PROG1.REL as a foreground job, prints the load ad-
dress, and delays execution until the RESUME command is issued. During
the pause, you may enter ODT commands to help debug PROG1. Note that
should PROG1 be a FORTRAN IV program, you must specify the

- /BUFFER:n option.

IFRUN DK :PROG1/TERMINAL tm

This command assigns a particular terminal to interact with the fore-
ground job. Use the editor to change m to the logical unit number of the
terminal you have chosen. Note that if PROG1 is a FORTRAN IV program,
you must specify the /BUFFER:n option.
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5.8.2 Interactive Procedure for Program Development

PROGD is an interactive program that creates an indirect command file
that is useful during program development. PROGD asks you questions
and displays valid answers in brackets (L 1). Any time you are not sure how
to answer a question, type HEL PRED or HRED, which causes PROGD to dis-
play additional information about valid responses.

Install PROGD by executing the following procedure:

1. In drive 0, mount a system disk that contains the FORTRAN IV com-
piler and OTS.

If you have two RLO1/RL02 disk drives, mount the copied FEP distribu-
tion disk in drive 1. If you have only RX02 diskettes, mount the copied
FEP Installation Diskette in drive 1.

2. Copy PROGD to the disk in drive 0 by typing:
,COPY DK1:PROGD.FOR DKO:PROGD.FOREED

3. Remove the disk from drive 1.
Run PROGD by typing:

JRUN PROGDEED

The following sample PROGD dialog contains answers that elicit all intro-
ductory and help messages:

JRUN PROGDGRED
Do vou want introductory messades [Y/N17? YED

PROGD is an interactive prodram that creates indirect command files
that help vou develor Prodrams. After creating one or more source
files,s in either FORTRAN or MACRO s vou can use PROGD to assist vou
in the next three phases of program develorment, These rphases are:

o COMPILING OR ASSEMBLING
o LINKING
o RUNNING

Tvre to continue,GED

PROGD asks vou for the names of files vou would liKe to compile or
assembles linkKs and runs (As vou enter each filenames enter the
filetvrpe if the filetvre is not the default.) PROGD also asKs vou
for compilersy assemblers and linKer ortions,
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PROGD rerpeatedly asks vou to enter filenames and ortions, To

tell the prodram that vou have entered all desired resronses to a
filename or option promepts Press only in resrPonse

to that prompts To obtain a list of accertable responses to

a prompts tvyrpe HELP or H in answer to that promet, To abort

the Prodrams tvprPe in response to any Prompt. TyPing in re-
spPonse to any auestion that lists ¥ and N as valid answers is the

same as typing NED.

PROGD constructs command lines that are stored in an indirect com-~
mand file, When vou execute the indirect command files it compiles
or assemblesy linkss and runs the files vou have named during the
interactive phase of the prodram, Note that althoudh this indirect
command file can linK two or more obdect filess it can produce only
one executable load module.,

(BED to continue @D

Indicate the device on which vour files for
Pprodram development reside.

1+ 8Y:

2+ DLO:

3. DL1:

4, DYOs

5. DYl

[1/2/3/74/51: 36D

FORTRAN compilation: MACRO assemblv s or LINKAGE?LF/M/LI? JGD
The only valid responses are "F" s "M"y or "L",

FORTRAN compilations» MACRD assembly s or LINKAGE? [F/M/L17 FED
*%%% FORTRAN COMPILATION PHABE *%x%

File: HEED

e Normally» PROGD causes a serparate obJdect file to be
created for sach source file vou specify., Howevers vou
can specify source filenames in such a way that a sindle
obdect file is created for two or more source files., To
cause this to harrens specify source files as a string of
filenames serarated by Plus sidgns.,

e You can enter one filename or groupr of filenames per line.
You can also enter two or more filenames or drours of
filernames on the same line by entering them as a string
of filenames or drours of filenames serparated by commas.,

e Include compiler ortions that affect the file or group
of preceding files serparated by Plus signs.,

e The FORTRAN default input file tvee is ,FOR:s the MACRO
default input file tvee is +MAC, and the default outeut file
tvyepe is +0OBJ for both the compiler and assembler.

Do vou also want a listing of options™ [Y/N] Y@
*%%% FORTRAN OPTIONS *%%xx%

/ALLOCATE:size

Reserves srpace for an outrut file
/CODE:tvre

Specifies the tvre of machine code to be denerated
/DIAGNOSE

Expands compiler crash dump information
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/EXTEND
Evables BO~column source input
/HEADER
Includes the "options-in-effect” header in the listing
file
/14
Allocates 4 bytes for sindle-precision inteders
/LINENUMBERS (default)
Includes internal seauence numbers in compiled Prodrams
/LISTL:filesrec]
Produces a listind file
/NOLINENUMBERS
Supresses internal seauence numbers in compiled Programs
/NOOBJECT
Suppresses output of the binary obdect file

Tvre to continue®D
/NOOPTIMIZEL:tvrel
Disables a specific ortimization
/NOSHAP
Causes a compiled prodgram to Keer the USR resident during
execution
/NOVECTORS
Specifies array access by multirlication operatiaons
/NOWARNINGS
Surresses warnind messages during compilation
/OBJECTL:filesprecl
Specifies a file name for the obldect file
/ONDEBUG
Includes D lines in compilation
/OPTIMIZEL:tvrel
Enables a specific optimization
/RECORD:lendth
Alters the default record lendgth for sequential ASCII
formatted 1/0
/SHDOMWsvalue
Controls the listindg content
/STATISTICS
Includes compilation statistics in the listing file

Tvre to continues "R" to re-read. @e)
/SWAP (default)
Causes a compPiled Pprodram to swar the USR during execution
/UNITS:n
Specifies the number of lodical units that can he oren at
once
/VECTORS (default)
Specifies arravy access by tabular lookue
/WARNINGS
Includes warningd messades in the listing file

Tvre G to continues "R" to re-read GE)
File: TEMP1GED

File: TEMPZ,TEMP3GD

File:

Option: HED

OPTION ENTRY:
e Multirle ortions mavy be entered singly or as a strind.
e Enter ortions that qualify the entire command string.
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Do vou also want a listing of the options™ [Y/NI1 NGD
Option: /WAGED ~
Drtion: /LISGED

Ortion:GD

Your Commandz:

FORT/MWA/LIS
Files? DL1:TEMP1,DL1:TEMPZ,DL1:TEMP3

Any Corrections L[Y/NI? MED
The only valid resronses are YES [Y1s or NO [NJ1,

Any Corrections [Y/NI1? G
Arother compilation/assembly [Y/NI7? YGED

FORTRAN compilation s MACRO assembly s or LINKAGE? [F/M/LI17 MED
*%%% MACRD ASSEMBLY PHABE *xx%%

File: TEMP4+TEMPSRED
File:GD
Option: HELPEED)

OPTION ENTRY :
e Multirple ortions may be entered sindgly or as a stringd,
e Eniter orptions that aualify the entire command string,

Do vou also want a listing of the ortions? [Y/NI1 YRED

*%%%¥ MACRO OPTIONS *%xx

/ALLOCATE:zsize

Reserves space for an output file
/CROSSREFERENCEL:typel v itvrell

Generates a cross-reference table in the listing file
/DISABLE:valuelssszvaluel

Specifies a +DSABL directive
/ENABLE:valuel+s,zvaluel

Specifies an +ENABL directive
/LLIBRARY

Identifies a file as a macro library file
/LISTL:filespec]

Produces a listing file
/NOOBUJECT

Surpresses outpPut of the binary obdect file
/NOSHOW:value

Specifies an +NLIST directive

Tvee to continue ,GED
/OBJECTL:filesrec]
Specifies a file name for the obdect file
/PASS:1
Specifies a file as a prefix macro or conditional file
/8HOW:value
Specifies a +LIST directive

Trre to continues "R" to re-read.GED
Option: /ENA:GBLED

Option: /5H:MEBGE

Option:@D
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Your Commandz:

MAC/ENA:GBL/SH:MEB
Files? DL1:TEMP4+DL1:TEMPS

Any corrections [Y/NI?GD
Another compilation/assembly [Y/NI17GED

*¥%% LINKAGE PHASE **%%
Are vou linKing to REAL-11/MNC [Y/NI17 YEED

In response to the Option: promept be sure to

include the following, where dun: is the device on
which the REAL-11 library exists and filespec is the
name of the REAL-11/MNC library vou are using.

/LIBsdunsfilesrec

File: TEMPIL :TEMPZ s TEMP3GED
File: TEMPAGRED
File: HELPGD

o Input filenames singly or as a string
of names serparated by commas.,

o The LINKER default input filetvre is +0BJ:s and the
default output filetvre is +S5AY for backdround Jobs s
and +REL for foredround Johbs.,

o Include linKer ortions that affect each file.

e To bryrpass the linKade and run phases press
in resronse to the first promet for a filename.

Do vou also want a listing of ortions? [Y/N] YED

*%%% LINKER OPTIONS *x%%

/ALLOCATE::size
Reserves srace for an outrput file
/ALPHABETIZE
Lists dlobal svmbols on the linK mar in alphabetical order
/BITMAP (default)
Outputs the prodram bit mare
/BOTTOM:n

Specifies the lowest address to be used by the linKed Prodram

/BOUNDARY :value
Starts a srpecific Pprodram section on a particular
address houndary
/DEBUGL:filesrecl
Links ODT or the debugding program vou srecify with vour
prodram
/EXECUTEL:filespec]
Srecifies the name of the memory imade file
/EXTEND :n
Extends a prodram section to the size vou specify
/FILL:n
Initializes unused locations in the memory imade file
to the value vyou srecify

Tvee to continue ., G
/FOREGROUNDL sstacKksizell
LinKks the prodgram for foredround execution
/INCLUDE
Accerts specific dlobal symbols by name for
inclusion in the memory image file
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/LDA
Produces a file in absolute binary loader format
/LINKLIBRARL:filesrec]
Includes the file vou specify as a library in the link
operation
/MAPL:filesrec]
Generates a load marp
/NOBITHMAP
Does not outeut the prodram bit mar if there is
code below location 400

/NOEXECUTE

Supresses creation of the memory imade file
/PROMPT

Indicates that there is more than one line of input to the linKer
/ROUND :n

Rounds up a specific prodram section so that the root is a
multieple of the value vou specify

Tvee to continues "R" to re-read, @D
/RUN
Initiates execution of the linKed Prodgram
/SLOWLY
Jses the lardest possible area for the symbol table during the
link orperation
/STACKL :nl
Specifies the stack address for the linKed Prodgram
/SYMBOLTABLEL:filesrec]
Generates a symbol table file
/TOP:n
Specifies the highest address to be used by the linKed prodram
/TRANSFERL:ind
Specifies the starting address of the linked prodram

/WIDE
Produces a load mar that is 132 columns wide
/¥
Specifies that a Job to be run under the XM monitor reguires the

special SETTOP features

Tvee to continues "R" to re-read. GD
File:@D

Option: /LIB:DLO:MNCLIB/MAP:DL1:@D
Option: RED

Your Command:

LIN/LIB:DLO:MNCLIB/MAP:DL L
Files? DL1:TEMPL1sDL1:TEMPZ,DL1:TEMP3 DL1:TEMP4

Any Corrections [Y/NI?GD
*¥%%% RUN PHASE *x*%

R IR]

RUN L[U1

FRUN [F1

NEITHER ENJ
[R/U/F/NI? HGEED

The R command loads a memory imade file from

the svstem device into memory and starts execution,
Note the only valid device is 8¥:. There are

no ortions affecting this command,
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Use the R command for:

e a hacKkground Jdob

e a backdround privileded Job under XM
e a bacKkdground virtual Jdob under X

The RUN command loads and starts a prodram that has
the filetvepe «SAY and resides on any RT-11 bklocK-
replaceable devices, Any ardument or input and outrut
list vou include is passed to the prodgram in Command
String Interpreter format.

Use the RUN command for:
e a bacKdround Job
e a hacKdround privileded Job under X

Tvre to continue .GED

The FRUN command loads and starts execution of a
foredround Prodram with the filetvrpe +REL. Onlvy one
foredround prodgram can be run at a time.

*%%% FRUN OPTIONS ®%%%

/BUFFER:n

Reserves n words in memory over and above normal prodram size

/NAME: Jobrniame
Assidns the specified lodical Job name to the Jobs
system Job monitors only

/PAUSE

Prints the load address and waitsi a RESUME command will start the

Job

/TERMINAL v
Assigns terminal unit n to interact with the foredround
Jobi multi-terminal monitors only

Tvre to continues "R" to re-read.GD
*¥%%% RUN PHASE *%%%

R LRI

RUN [U]

FRUN [N]

NEITHER EN1
[R/U/F/NI? RED

Your commands are filed under the name
*%%% TEMPL1.,COM **¥%

To views tvpe: TYP TEMPL,COM
To executes tvyrpe: @TEMPL,COM

STOP - - END
+TYP TEMP1.,COMRED

FORT/MWA/LIS
DL1:TEMP1,DL1:TEMPZ,DL1:TEMP3
MAC/ENA:GBL/SH:MEB

DL1:TEMP4+DL1:TEMPS
LIN/LIB:DLO:MNCLIB/MAP:DL1:
DL1:TEMP1,DLL1:TEMP2,DL1:TEMP3,DL1:TEMPA
R TEMP1
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Chapter 6
System Precautions for Users of REAL-11/MNC

When using the REAL-11/MNC software, you should be familiar with cer-
tain features of RT-11 and recognize some limitations on its use with that
software. This chapter describes these features and limitations.

6.1 Special Keys: and

The effect of typing while a FORTRAN IV program is running de-
pends on which RT-11 monitor you are using: the FB monitor or the SJ
monitor. o

When you are using the RT-11 SJ monitor, typing causes a QBUS
INIT function to occur. This RT-11 function clears and initializes all de-
vices on the system. The SJ monitor executes a QBUS INIT reset when a
program terminates. See the RT-11 documentation for details.

When you are using the RT-11 FB monitor, typing causes the moni-
tor to clear all the Control and Status Registers (CSRs) related to
MNC-series modules for the job interrupted by the €RI/S). Typing
while using the FB monitor does not cause a QBUS INIT function to occur.
If QBUS INIT were to execute while another job is running, it could in-
terfere with the successful running of that other job.

Another special key is . As discussed in Chapter 2, you can type
whenever you want to halt the processor. When you type
, the processor halts, the terminal displays a six-digit octal num-
ber, and all system activity ceases. Since system activity ceases, any data
being transmitted after the CPU has halted is lost. If you have typed
accidentally, you can restart the processor immediately by typing
P. If you were using KED when you typed and some unwanted
characters have appeared on your terminal, you can remove those charac-
ters by typing .
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6.2 Completion Routines

6-2

Completion routines are user-written, FORTRAN-callable subprograms
that usually execute asynchronously with a main subprogram (that is,
when the main program has been interrupted). This section describes com-
pletion routines only as they are used with asynchronous sweeps. (Burst-
mode sweeps also use completion routines but execute them sequentially
rather than asynchronously. For information on differences between asyn-
chronous and burst-mode sweeps, see the REAL-11/MNC Programmer’s
Reference Manual.) Completion routines are handled differently by the SJ.
and FB monitors. If you plan to write completion routines in your pro-
grams, you should be familiar with these differences.

Under the SJ monitor, completion routines can interrupt one another. If no
other completion routine is executing when a completion routine is called,
the SJ monitor executes the requested completion routine immediately. If a
completion routine is executing when another is called, the second comple-
tion routine interrupts the first, executes, then returns control to the first.

The SYNCH ERROR code is not detected under the RT-11 SJ monitor.
(With the REAL-11/MNC software, the SYNCH ERROR code is returned
as status-code 337 in the sweep-status word; see the REAL-11/MNC
FORTRAN Programmer’s Reference Manual for more information on the
sweep-status word.) Therefore, a completion routine is not prevented from
interrupting itself. This situation is almost always fatal. In general, you
should use great care if completion routines are used in your program and
your program is running under the SJ monitor.

Under the FB monitor, completion routines cannot interrupt one another.
Consequently, if a completion routine is executing when a second one is
called, the first completion routine continues to execute until finished, re-
gardless of whether it was called from a main program operating in the
foreground or background of memory. After the first completion routine has
finished its work, the second completion routine executes, followed by the
main program.

. With two or more completion routines active, along with main programs

requiring the foreground and background, the FB monitor schedules the
completion routines and main programs according to the priorities listed
below.

Highest Priority Interrupt Service Routines (priority determined by the
hardware)

RT-11 FB monitor

~ Foreground completion routines
Background completion routines
Foreground main programs

Background main programs

System Precautions for Users of REAL-11/MNC



Lowest Priority Null job

As the list shows, completion routines, whether running in the foreground
or background, have priority over all main programs. Foreground comple-
tion routines have priority over background completion routines, and fore-
ground main programs have priority over background main programs.

Though one completion routine cannot interrupt another completion rou-
tine when running under the FB monitor, a completion routine can inter-
rupt a main program in order to execute.

For additional information on completion routines, see the.REAL—I 1/MNC
FORTRAN Programmer’s Reference Manual.

6.3 Virtual Arrays

You can use FORTRAN 1V virtual arréys with the REAL-11/MNC soft-
ware. However, you cannot use virtual arrays as REAL-11/MNC buffers or
subprogram arguments.

To use virtual arrays, you must have an 11/23 processor and more than 32k
words of memory. You must also have installed the FORTRAN IV OTS to
support virtual arrays under the SJ, FB, or XM monitor. (See discussions of
the OTSGEN dialog in Sections 3.1.4 and 3.2.4.)

If you are using virtual arrays with the SJ or FB monitor, you must install
the patch that causes the monitor to bootstrap into 28k words, instead of
30k words. Instructions for installing this patch are listed in the RT—11
Installation and System Generation Guide, Section 2.8.19, Running RT-11
in Less Memory Than is Available. As you follow those instructions, install
the following patch instead of the one listed in the RT—11 Installation and
System Generation Guide:

+R SIPPED
*monitr.SYSED
Base? 10Q00RED
Offset? 306D

Base Offset 01d New?
001000 000030 000407 0002 40RE
001000 000032 013704 0127046
Q01000 ‘ 000034 177370 157776GED
001000 000036 042704

* CTRL/c)

+COPY/BOOT duQ:monitr,5Y5 duv0:@D

where monitr isRT115Jif you are installing a patch to the SJ monitor or
RT11FB if you are installing a patch to the FB monitor

dv is DL if you have two RLO1/RLO02 disk drives or pv if you
have only RX02 diskette drives
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6.4

INTSET and .PROTECT

There are two RT-11 facilities that you should not use to access the
MNC-series modules when you are simultaneously using the
REAL-11/MNC software. These facilities are the FORTRAN IV Interrupt
Service Routine (ISR) called INTSET and the programmed request called
.PROTECT.

You can, however, use these facilities to access hardware devices other than
the MNC-series modules. (For more information on INTSET and
PROTECT see the RT-11 documentation.)

6.5 Special Considerations in Linking REAL-11/MNC Software

6-4

This section lists some considerations you should be aware of when linking
REAL-11/MNC subprograms with your calling FORTRAN IV program.
Section 6.5.1 contains information on linking REAL-11/MNC software
under any RT-11 monitor. Section 6.5.2 contains information on linking
REAL~11/MNC software under the RT-11 SJ and FB monitors. For addi-
tional considerations involving the linking of REAL-11/MNC software
under the XM monitor, see Section 6.6, Using REAL-11/MNC Software
under the XM Monitor.

6.5.1 Linking REAL-11/MNC Software under any RT-11 Monitor

You can place REAL-11/MNC subprograms in either the root segment of
your FORTRAN IV program or in a disk overlay segment.

If you place REAL-11/MNC subprograms in a disk overlay segment, you
must observe the restrictions for creating virtual overlays that are listed in
Section 6.6.4. You can also use the sample procedure described in that
section. However, as you link the program, use the /Om (overlay) option
instead of the /V:n option. Use the /Q option mentioned in Section 6.6.4 only
if you are using the XM monitor.

6.5.2 Linking REAL-11/MNC Software under RT-11 SJ
or RT-11 FB

This section contains information pertinent to users of the RT-11 SJ and
FB monitors. For information on linking programs under the RT-11 XM
monitor, see Section 6.6, Using REAL-11/MNC Software Under the XM
Monitor.

Several I/0 operations, such as the opening and closing of files, require the
use of RT-11 User Service Routines (USRs). The USR portion of the RT-11
SJ and FB monitors is not permanently resident in memory. Usually the
USR is swapped over a defined section of memory whenever a program
requires any of its services (for example, during a sweep operation).
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However, an untimely swapping of the USR can cause a fatal system error.
You can avoid such an error by locking the USR into memory before run-
ning a program that requires its services. The following command locks the
USR into memory:

SET USR NOSWAPGRED

If you cannot lock the USR into memory (if to do so, for example, requires
too much memory), and you want to avoid the fatal system error, you must
identify certain areas of memory that the USR must not swap over. You
can then direct the USR to other areas of memory that do not involve the
risk of a fatal error.

You can identify the areas of memory that the USR must not swap over by
looking at a link map, which gives the addresses of these areas. Such areas
include the sections containing completion routines.

For further details regarding the swapping algorithm and areas of memory
affected by swapping the USR, see the RT-11 Software Support Manual
and the RT-11,RSTS/E FORTRAN 1V User’s Guide.

6.6 Using REAL-11/MNC Software under the XM Monitor

The RT-11 Monitor offers special features to support extended memory.
These features are only occasionally useful for REAL-11/MNC applica-
tions. Therefore, DIGITAL recommends using the RT-11 SJ or FB monitor
with the REAL-11/MNC software. However, as long as you use the proce-
dures listed in this section, you can use the XM monitor with
REAL-11/MNC. Also, note that to use the XM monitor, you must have an
11/23 processor and should have at least 64k words of memory.

For a detailed discussion of extended memory, see Chapter 4 of the RT-11
Software Support Manual.

6.6.1 Privileged and Virtual Jobs

Under the XM monitor, jobs may be either privileged or virtual. The terms
“privileged” and “virtual” refer to the way in which physical memory is
allocated to a job and to that job’s rights to access other memory areas, such
as the buffers and hardware registers for the MNC—series modules.

Unless you specify otherwise, all jobs under the XM monitor are privileged.
Furthermore, any jobs that use REAL-11/MNC data-transfer subprograms
must be privileged. However, a job that uses only computational routines
(for example, the REAL-11/MNC subprogram FLT16), can be run as a
virtual job. To use any procedures described in this section, you must run
jobs as privileged. '
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6.6.2 Linking Background Jobs under XM

To link a background job that uses the REAL-11/MNC software under the
XM monitor, type:

. R LINKGE

#prrodl smapl=Prodgsreallib/QGRED

Load sectionzaddress™ aaaaa:nnnnnkED
Load sectionzaddress? @D

where rroy is the name of your program
map is the name of the output map file, which is optional
reallib 1S MNCSNG, MNCMUL, or MNCLIB — the name of the

REAL-11/MNC library that you are using

aaaaa is $copE if prog uses completion routines and $pATA if
prog does not use completion routines

nAnnn is 60000 if your system uses the MQ handler and 4c0c0
if your system does not use the MQ handler

This link procedure may produce one of the following warning messages,
which should be ignored:

PLINK-W-1load address too low PSECT $DATA
PLINK-W-load address too low PSECT $CODE

NOTE

Only advanced users should attempt the following additional
procedures.

If the link procedure did not produce the error message indicating that the
load address is too low (as listed above), you may be able to link your
program to use memory more efficiently. To do so:

1. Link your program again by using the procedure listed earlier in this
section, but do not use the /Q option. This procedure produces a
load map.

2. Study the load map and determine whether any of the .KSCT p-sects
can be moved to the area of memory between p-sect SYS$S and octal
address 20000. (The area of memory between octal addresses 20000 and
37777 is a restricted area for PARL.)

3. If you can move one or more .KSCT p-sects, generate a dummy file with
only p-sect directives in the new sequence. Be sure that the attributes
are identical to the original and that you include all p-sects listed in the
load map produced in step 1.

4. Assemble the dummy file.
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Link again. As you do so, specify the dummy file first. Then link again
as you normally would for the XM monitor and include the /Q option. If
your program uses completion routines or the MQ handler, make suit-
able adjustments.

6.6.3 Linking and Executing Foreground Jobs under XM

To link and execute a foreground program that uses the REAL-11/MNC
software under the XM monitor, use the following procedures:

1.

When linking your program, use the /FOREGROUND and /LIBRARY
options. For information on these options, see the discussion of the
LINK keyboard command in the RT—11 System User’s Guide. Type:

v LINK/FOR:256.0/MAP:DK:1/LIB:reallib PprodgR

where reallib is MNCSNG, MNCMUL, or MNCLIB — the name of
the REAL-11/MNC library that you are using.

Prod is the name of your program.

To execute your program, use the FRUN keyboard command with the
/PAUSE and /BUFFER options. The FRUN command with the /PAUSE
option loads a program and prints the load address before the program
is executed. The /BUFFER option allows you to specify additional pro-
gram workspace required for internal buffers. Type:

+FRUN prog/PAUSE/BUFFER : nnn@D
where rros is the name of your program.

nnn  is an octal number that specifies the number of words of
memory reserved for your program. (For information on
how to choose a value for nnn, see the discussion of the
FRUN keyboard command in the RT-11 System User’s
Guide.)

RT-11 responds with a message that tells whether your program was
loaded into memory.

If the following message appears, your program was loaded, and you
can proceed to step 3 of this procedure.

Loaded at nnnnn
where nnnnn 1is the load address

If the following message appears, RT-11 has failed to load your
program:

PKMON-F-Not ennioudgh memory
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If that message has appeared, use the SHOW DEVICES and SHOW
JOBS keyboard commands to determine which device drivers and pro-
grams are loaded in memory. If you do not need some of the device
handlers and jobs displayed, use the UNLOAD keyboard command to
remove them, and retype the FRUN command line to execute your job.
If there still is too little memory for your job, it is too big to run as a
foreground job under the XM monitor. If that is the case, you may be
able to rearrange your program to run in overlays, or you may be able
to run the program under the FB monitor (after relinking it).

For more information on the FRUN, SHOW, and UNLOAD keyboard
commands, see the RT—11 System User’s Guide.

If your program is in memory and RT-11 has printed a load address,
determine if the program was loaded in a portion of memory where it
can be executed:

If the load address is at least 42000 (octal), you should be able to exe-
cute the program.

If you are using the MQ handler, you probably cannot execute your
program unless the load address is at least 62000 (octal).

For information on the mapping problems that make some areas of
memory unavailable for program execution, see the section entitled
“Interrupt Service Routines in XM Systems” in the RT-11 Software
Support Manual.

If your program is in an area of memory where it can be executed, type:
+RESUMEL prod 16D

where rros is the name of your program. You must specify a value
for prog if system-job support is enabled on your monitor.

The RESUME command causes your program to be executed. (The
/PAUSE option used with the FRUN command suspended execution.)

If you have specified too small a buffer value for nnn in the FRUN
command line, RT-11 displays a message such as one of the following:

PERR B2 Fortran start fail
PERR O0s non-Fortranerrorcall

If one of those messages appears, retype the FRUN command and use a
larger value for nnn.

For information on system-job support, see the RT—11 Installation and
System Generation Guide. For more information on the RESUME key-
board command, see the RT—11 System User’s Guide.

If you are using the console terminal as a shared console for foreground
and background jobs, press prior to entering any data that the job
requests.
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6. When your job has completed, remove it from memory to free space for
other jobs. Type:

+UNLDAD prog@D

where rro¢ is the name of your program

6.6.4 Virtual Overlays

Your FORTRAN IV program can use a virtual overlay segment that calls
REAL-11/MNC subprograms. (For more information on virtual overlays,
see Chapter 11, Linker, in the RT-11 System User’s Guide.) However, you
must observe the following restrictions as you write the program:

e All REAL-11/MNC buffer-management and I/O subprograms that your
program calls must be in the same segment.

e The segment that calls the REAL-11/MNC subprograms must be the only
segment in its region while the REAL-11/MNC software is transferring
data. In other words, that segment should not be competing with any
other segment for its region while the segment is active.

e Your program must be linked with MNCOVR.OBJ, which causes multi-
ple references to the global ISR p-sects and forces them into the root
segment.

® You must link completion routines called by REAL-11/MNC subpro-
grams to the root.

e Your program must conform to all restrictions normally related to the use
of overlays.

e Foreground programs that call REAL-11/MNC subprograms cannot use
virtual arrays.

The following procedure illustrates how to create and execute a program
that uses virtual overlays. This program is a modification of the program
BMEX1.FOR, which is included on the FEP distribution disk and is also
presented in Chapter 5 of the REAL-11/MNC Programmer’s Reference
Manual. Some comments in this program refer to “REAL-11/MNC subpro-
grams described in this chapter.” The “chapter” referred to is Chapter 5 of
the REAL-11/MNC Programmer’s Reference Manual.

NOTE

Although the procedure instructs you to use the editor to
create the root segment and virtual overlays, they are also
contained on the FEP distribution disk.

1. Use the editor to create the root segment, VOEX1.FOR (see
Figure 6-1).
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The root segment declares the virtual overlays, VOEX2.FOR and
VOEXS3.FOR (see Figures 6-2 and 6-3) in a FORTRAN IV EXTERNAL
statement. The root segment also contains a FORTRAN IV COMMON
statement that declares the REAL-11/MNC data buffers and sweep-
status array. Finally, the root segment calls each virtual overlay and
ends.

Figure 6-1: The Root Segment, VOEX1.FOR

C VOEX1.FOR VIRTUAL OVERLAY EXAMPLE FOR REAL/RT
[ RT-11 XM ONLY
[
C THIS IS5 THE RODT SEGMENT
[
[ THE ENTIRE ROUTINE SHOULD BE LINKED FOR XM AS FOLLOWS:
c
C +R LINK
C *UOEXL »VOEX1=VOEX1 sMNCOVR sMNCSNG/Q//
C *UOEXZ/V: 1
C *UDEX3/V: L
C *//
C ¥Load sectionzaddress? $DATA: 40000
C #Load sectionzaddress? G
c *°C
c
c
C .
c DECLARE THE SUBROUTINE SEGMENTS AS EXTERNAL
[
EXTERNAL VOEXZ
EXTERNAL VOEX3
[
c
c CREATE A COMMON BLOCK FOR SWEEP STATUS AND DATA
DIMENSION INFO(40) sIBUF(100.:4) ISTAT(4)
COMMON /REAL/INFOIBUF sISTAT
c
c
C
C NOW CALL THE FIRST OVERLAY SEGMENT
CALL VOEX2
c .
[
Cc NOW CALL SECOND ODVERLAY SEGMENT
CALL VOEX3
c
C
c ALL DONE
C

STOP ‘VOEX1 COMPLETED
END

2. Use the editor to create the virtual overlays, VOEX2.FOR and
VOEX3.FOR (see Figures 6-2 and 6-3).

Note that each virtual overlay contains exactly the same COMMON
statement used in the root segment and that each virtual overlay calls
various REAL-11/MNC subprograms.
Figure 6-2: The Virtual Overlay, VOEX2.FOR

SUBROUTINE VOEX2

VIRTUAL DVERLAY EXAMPLE FOR REAL/RT

coOooo

THIS IS OVERLAY SEGMENT ONE FOR REGION ONE
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THIS ROUTINE I5 AN ADAPTATION OF THE BMEX1 EXAMPLE ROUTINE

CHANGES ARE:

1) SUBROUTINE INSTEAD OF MAIN ROUTINE (INCLUDE RETURN)
2) COMMON BLOCK FOR STATUS AND DATA

FIRST PORTION OF ORIGINAL BMEX1 ROUTINE

IBUFFER MANAGEMENT SUBPROGRAMS: EXAMPLE

aoooooaoooaoooooaaa
w

C This example demonstrates the use of the subprodrams described in
Cthis charter, It assumes that vour hardware configuration contains
Cat least one MNCDI and one MNCKW s+ and that vyou have generated vour
CREAL-11/MNC library acocordindly. The hardware is reqauired since
Cbuffer manadement is alwavs involved in the transfer of data throudh
C the MNC~series modules.,

[

C The primary aimof this example is to highlight the use of the

C REAL-11/MNC subrProdrams described in this charter, The examprle

Cshould not detect any errors if vour hardware configuration and
C vour REAL-11/MNC library match the requirements stated in the pre-
Cuvious paradrarh, Therefores inmany instances throughout this
Cexample: error checKing is omitted, In Practices especially in
Crprodgrams which have not vet been debugged, you should include more
CerrorchecKing than is demonstrated by this prodram.
[
C The example bedins by defining certain arravs reaquired by the sweerp
CPrrocess. INFO is used as the sweePp-information array s IBUF(1sN+1)
Cis used as the Nth buffers» and ISTAT is used to obtain buffer-status
Cinformation.
c
c
COMMON /REAL/INFO,IBUF,ISTAT
DIMENSION INFO(40) ,IBUF(100.:4),ISTAT(4)

c .
C Nextsrusing the SETIBF subroutines the prodram directs the buffer-
C manadement software to use INFO as a sweer-information array and to-
Cuse IBUF(1sN+1) as the Nth buffer associated with that sweer.
c

CALL SETIBF(INFO.IND,»sIBUF(1+1)IBUF(1,2),IBUF(1:+3),IBUF(1:4)
c
C The exampPle nows usingd the RLSBUF subprodram: Puts: or releases
Cbuffers number 2+ 1y and 0 into the device aueue in that order.,
C

CALL RLSBUF(INFOIND+2+1.:0)
C
CBuffer #2 is now taken out of the device sueue with the RMYBUF
C subProdram.,
c .

CALL RMUBUF(INFO:2,IND)
C ;
C The buffers remaining in the device aueues buffers 1 and O+ are now
Carranded in ascending order in the queune using the INXTBF
CsubrProgram.
[

CALL INXTBF(INFO,0,+IND)
C
C The prodramnow starts the sweep, acauiring a buffer of data every
C20seconds, The sweep will continue unitl the operator asks to call
Cthe STPSWP subroutine, Note that MNCDI unit Owill be sampled,
c

CALL CLOCKA(S s-20,IND)
CALL DISWP(INFO,100)
IF(INFD(1).,NE,O) STOP ‘DISWP - LIBGEN OR CONFIGURATION ERROR., *

The prodram now releases the remaining buffers to the device aueue
forthis sweer, Note that this action is not required at this time,

aoon
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1 CALL RLSBUF(INFO,IND2,3)

{ BALANCE OF ORIGINAL ROUTINE IS NOW IN VOEX3s WHICH
IS OVERLAY SEGMENT 2, REGION 1., }

aonoooaoon

RETURN
END

Figure 6-3: The Virtual Overlay, VOEX3.FOR

SUBROUTINE VOEX3

VIRTUAL DVERLAY EXAMPLE FOR REAL/RT

THIS 1S OVERLAY SEGMENT TWO FOR REGION ONE

THIS ROUTINE IS AN ADAPTATION OF THE BMEX1 EXAMPLE ROUTINE

CHANGES ARE:

1) SUBROUTINE INSTEAD OF MAIN ROUTINE (INCLUDE RETURN)
2) COMMON BLOCK FOR STATUS AND DATA
3) SECOND PORTION OF ORIGINAL BMEX1 ROUTINE

!BUFFER MANAGEMENT SUBPROGRAMS: EXAMPLE

{ FIRST HALF OF ORIGINAL BMEX1 ROUTINE IS NOW IN VDEXZ.FOR
WHICH 15 DVERLAY SEGMENT 1 REGION 1. }

aoOoOoooooooOonOooooooocoOooaonn

COMMON /REAL/INFO:IBUF ,ISTAT
DIMENSION INFOC40) »IBUF(100.,4)I8TAT(4)

The orerator now contrels the sweep-related activitys by indicating

the next function to be performeds as follows:

a) typind a "1" causes the subprodram IGTBUF to be called

b) tyring a "2" causes the subprodgram IWTBUF to be called

¢) tvyping a "3" causes the subrProdram IBFSTS to be calleds and

d) typing a "4" causes the subProdgram STPSWP to be calleds thus
stoPpPing the sweer and the prodram,

If any errors ocecur during the sweers they will be rerorted when
they are detected and the program will stor,

Prompt the orPerator,

L 2 o e T e O R B e B o |

2 TYPE 1000 :
1000 FORMAT(/* TYPE 1 FOR IGTBUF + 2 FOR IWTBUF » 3 FOR IBFSTS OR 4 FOR
1 STPSWP ‘%)
ACCEPT 2000 NEXT
2000 FORMAT(I1)
IF(NEXT.LT.1,0R.NEXT.GT.4) GO TD 2
TYPE 1001 ‘
1001 FORMAT (/)
GO TO (10,204,30,40) yNEXT

c

C This prodram section is executed if the orperator indicates to call
C the IGTBUF subrrodram. First checK for a buffer in the user aueue.,
C Rerport if one is found and on the current status of sweer, If a
Cbufferis founds report the buffer number and release it to the
Cdevice queues since IGTBUF has already extracted it from the user
Caueue,

C
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10 IF(IGTBUF (INFO+I+IND) LT.0) GOTO 12
11 TYPE 100241 .
1002 FORMAT( ' BUFFER #‘11" EXTRACTED FROM USER QUEUE, ")
CALL RLSBUF(INFO+IND,I)
GO TO 12
12 TYPE 1003
1003 FORMAT (' NO BUFFERS CURRENTLY INUSER QUEUE. ")
13 TYPE 1004,INFOC(1)
1004 FORMAT( / CURRENT SWEEP STATUS CODE IS ‘I3/.7)
IF(INFD(1).NE.Q) STOP ‘SWEEP HAS ENDED, ’
GO TO 2
c
C This prodram section is executed if the operator indicates to call
Cthe IWTBUF subprodram. Wait for a buffer to be placed into the user
C queue and then report on the buffer found and the current sweep
Cstatus,
c
20 CALL TWTBUF(INFO I IND)
GO TO 11
c
C This prodram section is executed if the orperator indicates to call
C the IBFSTS subprrodram. Print the current status of each buffer
C and the current status of the sweer.
Cc
30 CALL IBFSTS(INFO:ISTAT:IND)
TYPE 1003 4(I-1+I8TAT(I)»I=1:+4)
1005 FORMAT( ' THE BUFFER STATUS CODE FOR BUFFER #/I17 I8 "12',")
GO TO 13
C B
C This prodram section is executed if the orperator indicates tocall
Cthe STPSWP subrprodram, The program first calls STPSWP for astor at
Cthe end of the next buffers» and then flushes the user aueue in order
CtochecKon the final status of the sweep.,

C.
40 CALL STPSWP(INFOs+1+IND)
41 IF(IWTBUF (INFO, I sIND).GE.O) GO TO 41
GDTO0 13
c
RETURN
END

Compile the root segment and virtual overlays by typing:
+FORTRAN VOEX 16D
JMAIN,

+FORTRAN VOEXZEED
VOEXZ

+FORTRAN VOEX3GED
VOEX3

Use the linker to create the virtual overlay structure and produce a

background job by typing:

R LINKED

*UDEXL HVOEXTI=VDEXL yMNCOVR sMNCSNG/Q/ /GED
*UDEXZ2/V: 1@

*UDEX3/V: 1RED

*/ /D

Load section:address? $DATA:40000RED
Load section:zaddress?RD

*CRc)
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5. Execute VOEX1 by typing the following. (The results printed here are a
sample of those you can obtain by running the program.)

+RUN VOEX1G@ED
TYPE | FOR IGTBUF s 2 FOR IWTBUF s 3 FOR IBFSTS OR 4 FOR STPSWP 1R

NO BUFFERS CURRENTLY IN USER QUEUE.
CURRENT SWEEP STATUS CODE IS 0O,

TYPE | FOR IGTBUF s 2 FOR IWTBUF, 3 FOR IBFSTS OR 4 FOR STPBWP 3@T

THE BUFFER STATUS CODE FOR BUFFER #0 IS -
THE BUFFER STATUS CODE FOR BUFFER #1 I8
THE BUFFER STATUS CODE FOR BUFFER #2 IS
THE BUFFER STATUS CODE FOR BUFFER #3 IS5
CURRENT SWEEP STATUS CODE IS 0.

F3 3y

TYPE | FOR IGTBUF, 2 FOR IWTBUF s 3 FOR IBFSTS OR 4 FOR STPSUWP 2@

BUFFER #0 EXTRACTED FROM USER QUEUE.,
CURRENT SWEEP STATUS CODE IS 0.

TYPE | FOR IGTBUF s 2 FOR IWTBUF s 3 FOR IBFSTS OR 4 FOR STPSWP 4@

CURRENT SWEEP STATUS CODE IS 315.
STOP -- SWEEP HAS ENDED.

6.7 RT-11 System Errors Related to MNC—-Series Modules
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This section describes errors that may indicate the absence of MNC—series
modules required by the REAL-11/MNC software. These error messages
are printed at the system terminal.

6.7.1 lllegal Memory Reference

The FORTRAN IV OTS (Object Time System) displays this error as:

PErr 61 Illedal memory reference

If you are executing REAL-11/MNC software when the error occurs, the
executing program stops and control returns to the monitor. The error may
indicate that an MNC—series module required by the software is not pres-
ent; to recover from this condition, determine the missing MNC-series
module, and install it. (Be sure to power off your MINC computer system
before removing or inserting an MNC-series hardware module; see the
DECLAB-11/MNC User’s Guide for more information.) An illegal memory
reference may also indicate that CSR and vector address switches are set
incorrectly; see the DECLAB—11/MNC User’s Guide for more information.
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6.7.2 Processor Halt

If the processor halts, the terminal displays the following message and no
further program or system activity occurs:

annnnm
@

where nrnnnnn  is the address plus 2 at which the processor stopped.

If this happens while you are executing REAL-11/MNC software, an
MNC-series module required by the software may not be present. To re-
cover, reboot the system (see Section 2.1), determine the missing
MNC-series module, and install it. (Be sure to power off your MINC com-
puter system before removing or inserting an MNC—series hardware mod-
ule; see the DECLAB-11/MNC User’s Guide for more information.)

6.8 REAL-11/MNC Performance with the FB and XM Monitors

When you are using the FB or XM monitor, a program that calls REAL-11
MNC subprograms can be running at the same time another program is
running. For example, a program that uses REAL-11 /MNC subprograms
to acquire data can run as a foreground job while a data-reduction program
is running as a background job. Because active programs compete for a
share of system resources, however, the REAL-11/MNC program executes
more slowly than it would if no other program were active. This situation,
may produce data-overrun, buffer-overrun, or buffer-underrun errors dur-
ing sweeps that transfer data at high rates. (For more information on these
errors, see Section 2.2.10, Status Codes for the Sweep—Status Word, in the
REAL-11/MNC Programmer’s Reference Manual.) To obtain the maximum
performance from a program that calls REAL-11/MNC subprograms, run
that program alone. ’
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Chapter 7
Using RGL/11

This chapter contains information on developing, linking, and executing
programs that call RGL/11 software. \

7.1 RGL/11 Files Needed for Program Development

The RGL/11 software includes three files that are the minimum you need
when you develop a program that calls RGL/11 subroutines. The three
files are:

e RGLLIB.OBJ, the RGL/11 library
e BLODAT.OBJ, the block data module
o ERRTXT.TXT, the RGL/11 error messages

In addition, if you plan to use the Greek character font, you also need
GREEK.FNT.

If you have two RLO1/RL02 disk drives, you have installed these files on
the development system disk. (See Section 4.7 on installing RGL/11.) You
may also have placed RGLLIB.OBJ in SYSLIB.

If you have only RX02 diskettes, you have installed these files on the sepa-
rate diskette 1/5 that contains only the RGL/11 software needed to run non-
overlaid RGL/11 programs.

The files listed in this section are sufficient only to execute RGL/11 subrou-
tines with programs that are not overlaid. To execute RGL/11 software with
overlaid programs, you also need additional object modules. However, if
you have installed RGL/11 for use with overlays, you have already installed
those files, which are on the disk that contains PRMLIB.OBJ,
BLODAT.OBJ and ERRTXT.TXT.



7.2 Developing a Program that Calls the RGL/11 Software

Execute the following procedures when you develop a program that calls

any RGL/11 subroutines:
If you have RLO1/RLO02 disks:

1. Bootstrap the development system disk in drive 0.

2. Create the source file for your program on the development system

disk, which also contains the files listed in Section 7.1.

If you have RX02 diskettes:

1. Bootstrap the development system diskette in drive 0.

2. Mount in drive 1 the diskette that contains the files listed in Section

7.1. Use the following diskette:

e diskette 1/5 for a non-overlaid RGL/11 program
o diskette 2/5 for a standard overlaid RGL/11 program

o diskette 3/5 for an alternate extended-memory overlaid program

If your program calls software that is part of other FEP-11/FRP compo-
nents, such as REAL-11 or IBS, those components must also be on the

diskette.

3. Designate the diskette in drive 1 as the default diskette by typing:

. ASSIGN DY1l: DK:6D

Create the source file for your program on the diskette in drive 1.

7.3 Linking a Program that Calls the RGL/11 Software

There are three methods for linking programs that call RGL/11 subrou-

tines. These methods are:

e Running the command file RGLLNK.COM, which you can use whether or
not you overlay your program. RGLLNK also compiles and executes your

program.

¢ Running the linker, which you should use only if you do not overlay your

program.

° Editingb and running the command file RGLOVR.COM, which you should
use only if you use the alternate extended-memory overlay structure.

The three methods are described below.
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7.3.1 The Indirect Command File, RGLLNK

RGLLNK creates an executes a command file called RGL.COM that en-
ables you to compile, link, and execute your program. If you are running
under the XM monitor and you want to use overlays, you have the option of
using low memory overlays or extended-memory overlays. If you choose
extended-memory overlays, your program will be created as a virtual job. If
you are running under FB or SJ and want to use overlays, you can use only
low memory overlays. You can default all answers to RGLLNK except the
program name. The default for each question is glven in square brackets at
the end of each question.

To invoke RGLLNK, type:

+BRGLLNKGEED

A sample RGLLNK dialog follows. It compiles, links, and runs a program
named prog:

+BRGLLNKGED
Do vou want to compile [Y1 7 RO
Do vouwant listinds [NI 7 QD

Type Y@ if you want listings and if you do not. If you answer Yes,
RGLLNK prompts with the further question:

What device do vou want the listings to do0 to [LP:1 7

Type to have the listing go to the line printer, or type the name of the
device, such as DL0: where you want the listings sent.

Do vou want to link [YI 7 GED
Do vou want a mar [N1 ? @D

Type YG@ED if you want a load map; type if you do not. If you answer Yes,
RGLLNK prompts with the further question:

What device do vou want the listinds to 90 to [LPI ?

Type GED to have the load map go to the line printer, or type the name of the
device, such as DLO:, where you want it sent.

Do vou want overlavs [¥] ?
Type to overlay your programs; type NG to avoid overlays. A Yes

answer link your program to PRMLIB.OBJ., and RGLLNK prompts with
the further question:

‘Do vou want extended memory overlavs [NI1 7 G
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Type YGE if you are running under XM and want extended-memory over-
lays, other wise type GED.

Do vou want to run L[Y1 7 B

Type GED if you have a VT125 and want to run the program; type NG if you
do not.

If you are running under SJ, FB, or XM and want to compile, link, and run
a program called PROG1 using low memory overlays, RGL.COM would
look like:

FORT/CODE: THR PROG1

R LINK

PROG1=PROGL »BLODAT sPRMLIB/B:1200/A/W/P:1000//
LFIXEDLOCATZ/0:1

LFREELOCATE/O:1

PPOINT/O0:1

PDATA/0:1

DPAPER/D:1

LNAXIS/0:1

LTAXIS/0:1

LNNICE LINMIN:LINMAX/0:2
PRINUMPRISTRTEXT +XLABEL s YLABEL/0:2
FMINMXsLGNICE EXPTST/0:2
DPALOGsDPALINDEFALT sDRWBOX/0:2

LINE sMARKER sMOVE sSWINDD/D: 3
GENOVR/0:3
INITGR+CLIPIT88TATE/D:3//

“p

RUN PROGI

If you are running under XM and want to compile, link, and run PROG1
using extended memory overlays, RGL.COM would look like:

FORT/CODE:THR PROGH

R LINK
SY:PROGI=PROGL sBLODAT +PRMLIB/I/A/MW/P:21000//
LFIXKED JLOCATZ/V:1

LFREE +LOCATE/V:1

PPOINT/U:1

PDATA/V: 1

DPAPER/V:1

LNAXIB/ /U1

LTAXIGB/V:l

LNNICE sLINMINLINMAX/ V22
PRINUMPRISTRTEXT +XLABEL +YLABEL/V:2
FMINMX sLGNICE +sEXPTST/V:2
DPALOGsDPALINDEFALT sDRWBOX/V: 2

LINE +MARKER s MOVE »SWINDO/V:3
GENOVR/W: 3
INITGRSCLIPIT88TATE/V:3//

sOBLK :

e
R PROGIL
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7.3.2 Linking a Program that Calls RGL/11 Software without
Using Overlays

If you have decided not to overlay your program, you can link it by running
the linker yourself instead of running RGLLNK. Running the linker your-
self makes the process of linking your program faster.

To link a program that calls RGL/11 subroutines, type the following:

. R LINKGED
*myerod = myerods BLODATRGLLIB/B:1200/P21000 [syfilesrec 16D

where myerod is the name of vour Pprodram

BLODAT is the name of the obdect file that defines the initial
grarhic defaults

RGLLIB is the name of the drarhics library for non-overlaid
programs

/B:1200 ensures there will be enoudh room in the monitor stack
/P:1000 allows table srpace for the linKer Prodram

filesrec is the name or names (separated by commas) for ortional
sObroutiness or for optional libraries (which reauire the /LB
switch)

If the linker encounters no fatal errors, it produces an executable program
or “load module” called myprog.SAV. The RGLLNK command file can also
produce a non-overlaid program, so you have a choice which procedure
to use.

7.3.3 RGLOVR.COM

Using the indirect command file RGLOVR is the third way to link a pro-
gram. Use it for programs that use extended-memory overlays. This over-
lay structure will overlay additional RGL/11 routines. You should use this
overlay structure only if you are running under XM, are going to use ex-
tended memory overlays, and:

1. Your program is too large using the extended memory overlay struc-
ture provided by RGLLNK and you would like to overlay more RGL/11
routines, or

2. Your program is too large and you would like to overlay more RGL/11
routines and add your own virtual overlay segments to overlay
region 4.

The contents of RGLOVR.COM are:

R LINK
SY:MAINPR=MAINPR ;BLODAT sREXLIB/I/A/W/P:100G//
LFIXED LOCATZ/V:1

LFREE +LOCATE/V: 1

PRPOINT/W:l

PDATA/V: 1
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DPAPER/V:
LNAXIS/V:
LTAXIS/V:
ARCOUR/Y:
RELOUR/V:
SAVOVR/V:
GN20OVR/U:1

LNNICE sLINMIN,LINMAX/V:2
PRINUM,PRISTR »TEXT +XLABEL »YLABEL/V: 2
FMINMKXLGNICE EXPTET/V:2
DPALOGDPALINDEFALT »DRWBOX/V:2

LINE yMARKER sMOVE sSWINDO/V:3
GENOUR/U:3
INITGRCLIPIT88TATE/V:3//

$0BLK

e et b b P

-

If you want to just overlay more RGL/11 subroutines, do the following:
1. Make a copy of RGLOVR.COM

2. Edit the copy by replacing all occurrences of “MAINPR" with the name
of your own program.

After the copy has been edited, it is ready to be run.

If you want to overlay more RGL/11 subroutines and overlay parts of your
application program, do the following:

1. Make a copy of RGLOVR.COM
2. Edit the copy to:

e Replace all occurrences of MAINPR with the name of your program

e Include your segments in virtual overlay region 4. Remember to re-
move the “//” at the end of line “INITGR,CLIPIT, SSTATE/V:3//” and
place it after your last user segment. If you choose to do this, you
reduce the address space of the root by 4K (see the RT System User’s
Guide, Extended Memory Overlays).

An example of a RGLOVR command file containing user overlay segments
follows. The file is an edited copy of RGLOVR and is named PROG1.COM.
The name PROG1 replaces MAINPR throughout, and two user overlay
segments are added to region 4.

R LINK
8Y:PROGL=PROGL »BLODAT sREXLIB/I/A/W/P:1000//
LFIXEDLOCATZ2/V:1

LFREE LOCATE/V: 1l

PPOINT/U:1

PDATA/V: 1
DPAPER/V:
LNAXIB/ Y
LTAXIB/V:
ARCOVR/ VU
RELDVR/V:

. R b b et
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SAVOVR/V: 1

GN20OVR/Vz 1

LNNICE sLINMIN LINMAX/ V22
PRINUM,PRISTR sTEXT +XLABEL »YLABEL/V:2
FMINMXLGNICEEXPTST/V:2
DPALOG+DPALINDEFALT sDRWBOX/W:2

LINE +MARKER yMOVE sSWINDO/V:3

GENDUR/V:3
INITGRCLIPIT,,S8TATE/V:3
USERL/UV:4

USERZ/WV:d//

$OBLK

-c

Execute PROG1 by typing:
+BPROGL

When PROG1 successfully completes, it produces an executable program or
load module with the name you supplied and a .SAV extension on the
system device.

RGL/11 extended-memory overlays are run as virtual jobs and use the R
command, rather than the RUN command. The R command can load pro-
grams only from the system disk. To run a file named PROG1.SAV that
was created by PROG1.COM, you would type:

+R PROG1GED

7.4 Running a Program that Calls RGL/11 Software

If you are running under the FB or XM monitor or SJ with multi-terminal
support, you must set your terminal to prevent RT-11 from sending car-
riage-return/line-feed characters. To do so, type:

+SET TT NOCRLFEED

To avoid typing this command every time you use RGL/11, add it to your
startup indirect command file, which is either STARTS.COM,
STARTF.COM, or STARTX.COM.

To run most RGL/11 programs, type:

+RUN pProg

where prod is the name of vour prodram
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If your program uses RGL/11 extended-memory overlays, however, it must
be run from the system disk. The reason for this is that RGL/11 creates the
program as a virtual job and RT-11 looks on the system disk for virtual
jobs. The command line to run a virtual job uses the “R” form of the RUN
command:

R prog G

where prod is the name of the prodram using RGL/11 extended-memory
overlavs

When you issue either form of the RUN command, RT-11 attempts to exe-
cute the load module, prog.SAV. If it encounters a condition that prevents
it from doing so, it prints a FORTRAN OTS (Object Time System) error
message. For help in understanding the error message, see the
RT-11,RSTS/E FORTRAN IV User’s Guide.
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Chapter 8
Using PLOT55 with a VT105

PLOT55 is a FORTRAN-callable subroutine distributed with the RT-11
operating system. The PLOT55 software is designed for use with the VT55
terminal, the predecessor of the VT105 terminal. However, PLOT55 can
also be used with the VT105 because the hardware designs of the two
terminals are compatible. By using the PLOT55 package, you have access
- to the capabilities of the VT105 terminal that are also found in the VT55
terminal. This subset contains the majority of the VT105 features.

NOTE

PLOT55 is designed for use with a terminal that has 236
vertical positions. However, if you use the VT105 in rectang-
ular mode, as the VT'105 Graphic Terminal User’s Manual
recommends, the terminal has only 230 vertical positions.

Do not attempt to use PLOT55 with a VT125 terminal. PLOT55 can be
used only with a VT55 or another terminal, such as a VT105, that can
emulate a VT55. The VT125, even though it can emulate a VT105, cannot
emulate a VT55. '

The PLOT55 software sends commands to the terminal as if it were a VT55
terminal. Therefore, to ensure that the VT105 terminal correctly interprets
commands from the PLOT55 software, put the VT105 terminal into VT52
‘mode before any part of the PLOT55 software is executed. You may do this
either manually or under program control.

After running programs using PLOT55, always return the VT105 to ANSI
mode.
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8.1 Manually Changing the VT105 Mode

To manually change the VT105 operating mode:

1. Press the SET-UP key to put the terminal into SET-UP A mode.

2. Press the 5 key on the main keyboard to put the terminal into SET-UP
B mode.

3. The terminal displays four groups of binary values. Look at the third
entry in the second group of values. If that value is zero, the terminal
already is in VT52 mode; press the SET-UP key again to return the
terminal to normal operation, and ignore steps 4, 5, and 6 below. If that
value is one, put the terminal in VT52 mode by performing steps 4, 5,
and 6 below.

4. Repeatedly press the right-arrow (—) key, which is located at the upper
right corner of the main keyboard, until the cursor is positioned over
the third entry in the second group of switches.

5. When the cursor is correctly positioned, press the 6 key on the main
keyboard to change the value from a one to a zero.

6. Press the SET-UP key again to return the terminal to normal opera-
tion, which is now VT52 mode.

To return the VT105 terminal to ANSI Mode, which is the default VT105
operating mode, perform the same procedure, but change the third entry in
the second group of binary values to a one. Note that when the VT105 is in
SET-UP B mode, pressing the 6 key changes the value over which the
cursor is positioned from one to zero or from zero to one.

8.2 Changing the VT105 Mode under Program Control

8-2

To change the VT105 operating mode under program control:

Send the terminal-épeciﬁc escape sequences. (An escape sequence is a
series of ASCII characters, the first of which must be the escape character,
33 octal.)

When you send the following five-character escape sequence to the VT105
terminal, its operating mode changes from ANSI to VT52:

EBor 7?21

When you send the following two-character escape sequence to the VT105
terminal, its operating mode changes from VT52 to ANSI:

EsO

NOTE

The terminal automatically returns to its predefined opera-
ting mode whenever the terminal is powered on.
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For detailed information on operating the VT105 terminal, see the
VT105 Graphic Terminal User’s Manual.

The FEP-11 distribution media that contain the REAL-11/MNC software
also include a MACRO-11 routine called VTMODE. This routine consists
of two FORTRAN-callable subroutines that provide programmable control
of the mode of your VT105. You can use these subroutines either as they

are presented here or as a model for creating your own FORTRAN-IV or
MACRO-11 subroutines. ,

NOTE

If you write a FORTRAN IV program that sends escape
sequences to the terminal, remember that the first character
in the sequence does not go directly to the terminal. The first
character is normally intercepted by FORTRAN-IV and used
as a form-control character.

A program can use the VT52 subroutine to change the current operating
mode of the VT105 from ANSI to VT52 mode. Invoke this subroutine with
the following FORTRAN statement:

CALL UTSZ
A program can use the ANSI subroutine to change the current operating

mode of the VT105 from VT52 to ANSI mode. Invoke this subroutine with
the following FORTRAN statement:

CALL ANSI

Following are the contents of VTMODE.MAC:

+TITLE VTMODE SSUBROUTINES TO CHANGE THE OPERATING
i MODE OF THE UT100 (UT103) TERMINAL.,
JMCALL W TTYOUT sROUTINE FOUND INFILE "SYSMAC,SML"

ki
+GLOBL UT32,ANSI SDEFINE SUBROUTINE NAMES
i

UT32: MOV #UTSZESR1 sGET ADDRESS OF ESC. BEQ. FOR UTSZ MODE

BR START 1 GO SEND UT100 ESCAPE SEQUENCE
i
ANSTI : MOV #ANGIESsR1 iGET ADDRESS OF ESC. SEQ. FOR UT100 MODE
BR START : GO SEND UT100 ESCAPE SEQUENCE
) i .

LOOP: fTTYOUT iGEND A SINGLE CHARACTER TO THE TERMINAL
START : MOVB (R1)+:RO SGET NEXT CHARACTER IN ESCAPE SEQUENCE
BNE LOOP i IF IT IS NOT ZERO» GO SEND IT,

RTS PC i IF IT IS ZERO» WE ARE DONE » 50 RETURN,
3
UTS2ES: JBYTE 33,133.,77:62,154:0 3ESC., 5EQ, FOR UT32 MODE
ANSIES: BYTE 33:74:0,0 iEBC, BEQ. FOR ANSI MODE
i
+END

Assemble VTMODE.MAC and use the object file VTMODE.OBJC as you
would use any other object file.
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For example, assume that you have a FORTRAN-IV program called
MYPROG that uses the PLOT55 subroutine. LINK your program by typing
the following:

+ LINK/EXECUTE : du#MYPROG dus: (MYPROG yPLOTSS ,UTMODE ) G

This RT-11 interactive command assumes the following:

1. The FORTRAN-IV library file, FORLIB.OBJ, has been included in the
system library file, SYSLIB.OBJ.

2. The system library file resides on your system device.

3. The files MYPROG.OBJ, PLOT55.0BJ , and VTMODE.OBJ also reside
on device dv#.

4. You want the resulting executable file, MYPROG.SAV, to reside on
device dv#.

84 Using PLOT55 with a VT105



Appendixes






Appendix A
REAL-11/MNC Software Generation Procedure

This appendix explains the procedures for building and using the
REAL-11/MNC software. The chapter describes the REAL-11/MNC distri-
bution kit, the dialog for generating the REAL-11/MNC software that is
appropriate for your application, and the procedure for linking the
REAL-11/MNC software with your FORTRAN IV program. The chapter
also provides examples of MNCGEN.

A.1 The Distribution Media for REAL-11/MNC

The REAL-11/MNC software is distributed on one RLO1/RL02 hard disk or
two RX02 diskettes.

Each medium contains all the files required to generate the
REAL-11/MNC software suitable for your application, including all the
source files for the REAL-11/MNC software. The RLO1/RL02 disk contains
all the following files; RX02 diskette number 1 contains the first group of
- files; RX02 diskette number 2 contains the second group:

ADEX1 JFOR ITEX1.FOR MGENGO7 . MAC MGEN1IB.FOR MNCSNG . VER
ADEXZ2 .FOR KHWEX1.FOR MGEN8.FOR MGEN19.FOR MBEX1 .FOR
BMEX1 FOR KHEXZ.FOR MGENS,FOR MGENZO.FOR MBEXZ FOR
BTEX1 FOR MGENBD.COM MGEN10O,FOR MNCLIB.VER MBEX3 FOR
BTEXZ FOR MGENOO.FOR MGEN11.FOR MNCMUL . DSC MTMP .DIS
CICEX1.FOR MGENOI,FOR MGENIZ.FOR MNCMUL . OBJ MUERN .DIS
DAEX1 FOR MGENOZ,FOR MGEN1I3.FOR MNCHMUL «VER VOEX1 FOR
DIEX1 FOR MGENO3.,FOR MGEN14.,FOR MNCOVR .MAC VOEXZ2 FOR
DOEX1 .FOR MGENO4.MAC MGEN1S.,MAC MNCOVR.,OBJ VOEX3 FOR
FTNZ  .DAT MGENOS.FOR MGENIG.FOR MNCSNG.DSC YTMODE . MAC
FTNZ2 +FOR MGENOB.FOR MGEN17.FOR MNCSNG.0OBJ
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MDBC  +MAC MNCO8 +MAC MNC30 +MAC MNCS1 +MAC MNC72 +MAC
MMLB +MAC MNC10O +MAC MNC31 +MAC MNCS2 +MAC MNC73 +MAC
MNCA  +MAC MNC11 +MAC MNC32 MAC MNCS3 MAC MNC74 MAC
MNCB  .FOR MNC12 +MAC MNC33 +MAC MNC34 MAC MNC73 .MAC
MNCFOQO.FOR MNC13 +MAC MNC34 MAC MNC35 +MAC MNC76 .MAC
MNCGEN, 5AY MNC14 MAC MNC33 .MAC MNC36 +MAC MNC77 +MAC
MNCGZF . FOR MNC13 +MAC MNC3G6 .MAC MNCS7 +MAC MNC78 +MAC
MNCG2F . 5AV MNC16 .MAC MNC37 +MAC MNCS8 MAC MNC79 MAC
MNCG28.FOR MNC17 +MAC MNC38 JMAC MNC38 +MAC MNC80O JMAC
MNCG25.5AYV MNC18 +MAC MNC39 .MAC MNCBO +MAC MNCB81 +MAC
MNCLST.BLD MNC18 +MAC MNC4O MAC MNCGB1 +MAC MNCB2 JMAC
MNCNOL . BLD MNC20 MAC MNC41 +MAC MNCB2 +MAC MNCB3 .MAC
MNCOO +MAC MNCZ1 MAC MNC4Z2 MAC MNCB3 MAC MNCB4 . MAC
MNCO1 JMAC MNC22 +MAC MNC43 MAC MNCB4 MAC MNCBS .MAC
MNCOZ JMAC MNCZ23 +MAC MNC44 +MAC MNCGS +MAC MNCBE MAC
MNCO3 «MAC MNC24 +MAC MNC45 +MAC MNCBE +MAC MNCB7 MAC
MNCO4 +MAC MNCZ25 +MAC MNC4G .MAC MNCGB7 MAC MNCB8 MAC
MNCOS MAC MNC2B +MAC MNC47 .MAC MNCG8 .MAC MNCBS .MAC
MNCOB +MAC MNC27 +MAC MNC48 MAC MNCGY MAC MNC8O +MAC
MNCO7 +MAC MNCZ28 .MAC MNC49 .MAC MNC70 +MAC MNC81 .MAC
MNCO8 WMAC MNC28 +MAC MNCS0 .MAC MNC71 +MAC MNCOZ .MAC

Introduction to MNCGEN

MNCGEN is the software-generation process for REAL-11/MNC. The
name of the program that performs the process is MNCGEN.SAV. It allows
you to customize the distributed REAL-11/MNC software to match the
specific needs of your application.

MNCGEN is an optional procedure. Normally you can use one of the dis-
tributed REAL-11/MNC library files, rather than performing the
MNCGEN procedure. Therefore, before performing MNCGEN, read Section
4.2.1, Selecting a REAL-11/MNC Library File, and determine whether you
actually need to perform the MNCGEN.

A.2.1 Planning for the MNCGEN Dialog

Before beginning the software-generation procedure, you should gather all
the information required to respond appropriately to the dialog questions.
The information you need includes the following:

e What the requirements are for performing the MNCGEN (see
Section A.3.3)

e What options (for example, expanded comments) are available in the
dialog

e Which MNC-series modules are contained in the target configuration

e What the vector and Control Status Register (CSR) addresses are for each
MNC-series module

Other required information is requested in the MNCGEN dialog itself.

REAL-11/MNC Software Generation Procedure



Before running the MNCGEN program, you should read an entire dialog.
Examples are given in Section A.5 of this appendix. Understanding the
MNCGEN dialog and the implications of the various responses is important
for making appropriate choices.

Also, before running MNCGEN, see Section 4.1 to verify that you have the
minimal software needed for installing FEP-11.

A.2.2 Executing the MNCGEN Program

The MNCGEN program consists of a series of questions to which you must
respond in order to create the REAL-11/MNC software for the MNC—series
configuration in your target system.

The procedure for running MNCGEN has two phases. The objective of
Phase 1 is to create a new file called MDSC.MAC, which symbolically de-
scribes the MNC—series configuration of your target system. The steps re-
quired to create MDSC.MAC are explained in detail in Section A.3.

The objective of Phase 2 of MNCGEN is to create a new REAL-11/MNC
library file called MNCLIB.OBJ, which is based on your responses in Phase
1. This file is customized to match your target configuration according to
the answers you supply in the dialog. Phase 2 is described in Section A.4.

It is not necessary to complete Phase 2 at the same session in which you
complete Phase 1. Because the assembly process takes about 30 minutes
with two RLO1/RLO02 disk drives or one hour with RX02 diskette drives, you
may prefer to run Phase 2 of MNCGEN at a later time. You also have the
option to produce a hard-copy listing of the assembled files. The dialog in
Phase 1 allows you to choose from these options.

You must be using the SJ or FB monitor when you execute the MNCGEN
procedure. You also must execute the procedure on the system console ter-
minal. To start the MNCGEN dialog, make the device assignments dis-
cussed in Section A.3.3, and type:

+ RUN T :MNCGEN

A.3 The MNCGEN Dialog: Phase 1

This section explains in detail the MNCGEN dialog for Phase 1. It de-
scribes all text, questions, and responses displayed during the dialog. How-
ever, not all of these questions appear in every MNCGEN dialog because
some questions depend on your responses to previous questions.

A.3.1 Choice of Dialog Form

The MNCGEN dialog has two forms: expanded (or long) and short. The
expanded form provides an explanation of each dialog question before the
question itself appears. The short form limits the dialog to the questions
themselves; it provides no explanatory information, unless you specifically
request “help” by typing H.
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You must choose either the expanded or short form of the dialog. If you
have run similar system-generation programs before and understand each
question of the dialog and its appropriate response, you may find that the
short form saves time. However, if you are unfamiliar with the dialog, the
long form is recommended.

You indicate the form you wish to use by answering the first question in
the dialog with Y (for yes) or N (for no):

DO YOU WANT THE MNCGEN DIALOG IN THE EXPANDED FORMTLY/NI1:N
Your response to this question governs the remainder of the session.

A.3.2 Question Types and Defaults

The MNCGEN dialog for Phase 1 consists of a series of questions that you
can answer in one of three ways (explained in the expanded form):

e With a Y (for yes) or N (for no). This form usually concerns options of this
procedure (see the first dialog question given above) or of the
REAL-11/MNC software (for example, DOES YOUR TARGET SYSTEM CONTAIN
AN MNCAG?).

e With a decimal number. This form usually pertains to the number of
certain hardware items (for example, HOW MANY MNCDIs ARE CONTAINED IN
YOUR TARGET SYSTEM?T).

e With an octal number. This form usually pertains to the vector and CSR
addresses of the MNC—series modules (for example, WHAT 1§ THE VECTOR
ADDRESS OF MNCAD #n? and WHAT IS THE CSR ADDRESS OF MNCAA #nr7).

Terminate all responses to these questions by pressing the RETURN key on
your terminal.

Following each question is a range of acceptable answers enclosed in square
brackets. Each range is first categorized by one of the following letters:

e Y/N for yes or no. Your response must be Y or N.
e O for octal. Your response must be an octal number.

e D for decimal. Your response must be a decimal number.
Following O or D is a colon and a range of acceptable values. Following the
closing square bracket is a second colon and the default answer that the

program uses if you respond by pressing only the RETURN key. Examples
follow:

DOES YOUR TARGET SYSTEM CONTAIN AN MNCAG?LY/NI:Y

In this case, your choice is Y or N, and the default value is N.
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HOW MANY MNCDIs ARE CONTAINED IN YOUR TARGET SYSTEM? [D:0-81:8

In this case, you must specify a decimal number in the range 0 to 1. The
default value is 1.

WHAT I5 THE WVECTOR ADDRESS OF MNCAD #n?L0:120-4741:400

In this case, you must specify an octal value in the range 120 to 474. The
default value is 400. :

If you respond to such questions with a number that is out of the acceptable
range, MNCGEN issues the following message:

*#ERROR**
RESPONSE IS OUT OF RANGE!

It then repeats the request for the appropriate address.

If you respond to any of these questions with a number that matches a
number given in response to an earlier question, the following message
appears:

**¥ERROR**
ADDRESS GIVEN CONFLICTS WITH PREVIOUS RESPONSES.,

MNCGEN then‘repeats the request for the appropriate address.

A.3.3 Requirements for MNCGEN

For the MNCGEN procedure to function properly, you must satisfy certain
requirements, as explained below and in the MNCGEN dialog.

NOTE

You cannot execute the MNCGEN procedure or verify gener-
ated REAL-11/MNC software (see Section A.5.5) under the
XM monitor. Therefore, if you plan to use REAL-11/MNC
under the XM monitor, the SJ or FB monitor must be in
operation while you perform the MNCGEN and verification
procedures.

The first requirement is to copy your distributed REAL-11/MNC software
and your latest MDSC.MAC file onto a compatible storage medium. This
measure ensures that you do not lose these files.
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You then must assign specific names to the devices that will contain your
various files. You make these assignments using the RT-11 ASSIGN com-
mand, as follows:

I  If you plan to complete Phase 2 as part of the current procedure and in
that way create a new REAL-11/MNC library file (MNCLIB.OBJ),
then you must assign the name I to the device that contains a copy of
the distributed REAL-11/MNC software. For example:

ASSIGN DLn: I (for RLO1s)
ASSIGN DYn: I (for RX02s)
where n is the unit number of the device.

D  You must assign the name D to the device that contains the copy of the
MDSC.MAC file. This file is used in the current procedure for default
answers. Usually it is either the distributed MDSC.MAC file or the
one created by a previous MNCGEN procedure. For example:

AssIGN DLn: D (for RLO1s)
AsSIGN DY¥n: D (for RX02s)
where r is the unit number of the device.

N  You must have assigned the name N to the device that will contain the
new MDSC.MAC file and (after Phase 2 is completed) the new
MNCLIB.OBJ file. MNCLIB.OBJ is the actual REAL-11/MNC library
file. This device will also be used in Phase 2 for intermediate file
storage. Depending on the attributes of the REAL-11/MNC object file
being created, between 150 and 350 blocks of contiguous storage space
are required.

assI1GN DLn: N (for RLO1s)
ASSIGN DYn: N (for RX02s)
where n is the unit number of the device.

L  You have the option during the MNCGEN procedure to produce as-
sembly listings. If you plan to choose this option, you must assign the
name L to the device that will contain your listing files. For example:

ABSIGN LP: L

Do not assign the name N to the same device that you have named I or D.
By creating new files on a device that contains old files with the same
names, you replace the old files.

The MNCGEN dialog prompts you regarding these Vafious requirements
with the following question:

HAVE YOU MET THE REQUIREMENTS TO PERFORM THIS PROCEDURE?YLY/NI:N
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If you answer with N to this question, the system issues the following
message: \

STOP - REAL-11 GENERATION REQUIREMENTS NOT MET!

If you answer with Y but have not assigned the names N or D to appropri-
ate devices, the following system error message appears:

TErr 27 Attemprt to use device not in system

If you answer with Y but the MDSC.MAC file is not on the device named D,
the following system error message appears:

TErr 28 Orpen Failed for file

You cannot continue with the dialog until you have met the requirements.
You must begin the dialog again.

Similar messages appear during Phase 2 of the MNCGEN dialog if you
have not assigned the names I, N, and (when you request listings) L to the
appropriate devices. Phase 2 cannot continue until you have made these
required assignments.

A.3.4 Option to Postpone the Assembly Process (Phase 2)

As mentioned earlier, Phase 2 of the MNCGEN procedure consists of the
creation of a new REAL-11/MNC library file called MNCLIB.OBJ. This
file, which is based on your responses in the MNCGEN dialog, is custom-
ized to match your target configuration.

Because the process requires several minutes to éomplete, however, you
have the option to postpone Phase 2 of the MNCGEN procedure. The sys-
tem asks the question:

SHOULD THIS PROCEDURE EXECUTE PHABE 2Z7LY/NI1:Y

If you respond with N, the dialog continues only until Phase 1 is complete.
Then, at a later time, you can complete Phase 2 by executing one of two
indirect files supplied with your distributed REAL-11/MNC software.
These files are MNCNOL.BLD, which you use if you do not want listings of
your assembled files, and MNCLST.BLD, which you use if you do want
such listings.

These indirect command files, though run at a later time, require the de-
vice assignments that you specify in Phase 1. If you decide to postpone
Phase 2, therefore, be sure that you assign the name N to the device con-
taining the MDSC.MAC file created during Phase 1.
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If you respond with Y to the question, indicating that you want to produce
your new object file now, the system asks you a related question:

DO YOU WANT TO PRODUCE ASSEMBLY LISTING FILES?LY/NI:N

If you respond with Y to this question, the system produces your assembled
source listing files on the device that you named as L. If device L is not a
hard-copy device, the file names are of the form MNCxx.LST, where xx
corresponds to the related MNCxx.MAC or MNCxx.FOR source file distrib-
uted with the software.

These listing files are numerous and large. In general, you should avoid
producing these files.

A.3.5 MNCGEN Hardware Checking

The MNCGEN dialog attempts to determine if the target system that you
are specifying in the current MNCGEN session matches the actual configu-
ration of the MNC-series modules that are presently installed in your
system:

I8 THIS SYSTEM, AS PRESENTLY CONFIGURED: THE TARGET S‘(STEM OF THIS
SOFTWARE-GENERATION PROCEDURE?PLY/NI1:N

If you answer with Y to this question, MNCGEN attempts to verify that the
hardware-selection information provided in the dialog corresponds to the
hardware on the system.

As noted in the dialog, this additional checking feature requires that your
system be used only for the MNCGEN procedure during Phase 1.

A.3.6 Run-Time Hardware Checking

The REAL-11/MNC software includes an optional feature that checks for
the presence of required MNC-series hardware every time a
REAL-11/MNC subprogram is executed. If required hardware is absent,
the software returns an error code to the calling program. In some cases,
the software returns the error code 305 in the sweepstatus word; in other
cases, it returns a value of 0 in the variable ind. See the REAL-11/MNC
Programmer’s Reference Manual for more information.

To enable run-time hardware checking, answer Y to the following question:

DO YOU WANT THE REAL-11 SOFTWARE TO MAKE RUN-TIME CHECKS
FOR THE PRESENCE OF REQUIRED LAB MODULES? L[Y/NI:Y

Run-time hardware checking slows execution of REAL-11/MNC subpro-
grams and occupies additional memory. Therefore, if possible, avoid using
this feature. You do not need the feature if your hardware configuration
rarely changes or if you are confident that you know which MNC—series
hardware is needed by the REAL-11 subprograms you are using.
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A.3.7 Specifying MNCAD-Related Information

The REAL-11/MNC system can support one MNCAD. You specify the
number of MNCADs by responding to the following question:

HOW MANY MNCADs ARE CONTAINED IN YOUR TARGET SYSTEMTLD:0-11:1

If you answer 0, the following REAL-11/MNC subprograms will not be
included in the resulting MNCLIB library file:

ADINP (IADINP), ADSWP, ADFAST, ADSUM and MADSTS.

(See Chapter 7 in the REAL-11/MNC Progfammer’s Reference Manual for
information on these subprograms). Also if you answer 0, the dialog begins
the section of questions related to the MNCKW.

If your answer to this question is 1, you must specify the assigned vector
and CSR addresses for your MNCAD. The default values for these ad-
dresses are the standard locations, and usually they correspond to the
switch settings on the module. However, if you have reason to think that
these addresses are not set to the standard locations, see the
DECLAB-11/MNC User’s Guide for instructions on how to verify or change
the switch settings. ‘

For the MNCAD, the system requests these addresses as follows:

WHAT IS5 THE VECTOR ADDRESS OF MNCAD #07PL0:120-4741:400
WHAT I&5 THE CSR ADDRESS OF MNCAD #07?[0:171000-1714003:171000

The MNCAG is a preamplifier that provides differential-mode amplifica-
tion or attenuation of signals on four A/D input channels. The number of
allowable MNCAGs depends on the number of MNCAMs in your system.
The maximum number is two for each MNCAM and one for the MNCAD.

MNCGEN prompts you as follows:

DOES YOUR TARGET SYSTEM CONTAIN AN MNCAG PLY/NI1:Y

If an MNCAG is connected to an MNCAD or MNCAM in your system, you
can specify the gain value that you want for channels that will be used in
A/D sampling. You can also default this gain value. If the gain-selection
switch on the front panel of the MNCAG is set to a fixed gain, the hardware
defines the default gain value.

However, if the gain-selection switch on the MNCAG is set to P (for
“programmable”), the REAL-11/MNC software must use the default gain
value that you define during the MNCGEN dialog.
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You set a default gain value for that situation by responding to the follow-
ing question:

WHAT SHOULD BE THE DEFAULT GAIN YALUE WHEN THE GAIN-SELECTION
SWITCH OF AN MNCAG IS SET 70O PROGRAMMABLE™:
¢S(0)Y s 301)y B0C2)y OR 300(3)7 [D:0-3]1:0

To specify the default gain value, you enter the number given in
parentheses after the desired gain value. For example, to specify a default
gain value of 5, you enter the number 1.

The MNCTP module allows ANSI standard thermocouples to be connected
to the A/D.

DOES YOUR TARGET SYSTEM CONTAIN AN MNCTP?LY/NI:Y

Occasionally a sweep can cause a data overrun, which occurs when the
system cannot sample input at the requested rate. This situation is not
indicated until the sweep is underway. The MNCGEN dialog requires that
you select one of three ways to handle a data overrun. You can:

1. Immediately terminate the sampling process when the data overrun is
detected. This is the usual way to handle a data overrun. It is the only
way that REAL-11/MNC can handle a data overrun for a clock-driven
sweep involving any module other than MNCAD.

If you select this option and a data overrun occurs, the value 37777
(octal) is stored in the data buffer, and the sweep-status word returns
an error code. (See Appendix A of the REAL-11/MNC Programmer’s
Reference Manual.) ’

2. Indicate by a predetermined value in the data buffer that a data over-
run has occurred. This option is useful when the sampling process is not
driven by clock overflows.

As with the first option, a data overrun causes a data-overrun indicator
to be stored in the data buffer, and the sweep-status word returns an
error code. (See Appendix A of the REAL-11/MNC Programmer’s
Reference Manual.) However, unlike the first option, this option allows
the sweep to continue, and the data-overrun indicator is placed in the
data buffer whenever a data overrun occurs. (See below.)

3. Ignore all data overruns. This choice, which slightly enhances speed, is
nonetheless dangerous because you may lose data without any indica-
tion that it has been lost.
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The system prompts you with one question at a time. If you respond to the
first question with Y, the system does not ask the other two. If you respond
to the first question w1th N and the second with Y, the system does not ask
the third. The dialog reads as follows:

HOW DO YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING
AN ANALOG INPUT SWEEP ("ADSWP")?

1y IMMEDIATELY TERMINATE THE SAMPLING PROCESSLY/NI1:Y

2) INDICATE DATA OVERRUN BY A PREDETERMINED BIT PATTERN IN THE DATA
BUFFERLY/NI1:zN

3) IGNORE DATA OVERRUNSLY/NI:N

You must respond with Y-to one of these quesions. If you respond to all
three with N, the system responds as follows:

YOU MUST ANSWER "Y" TO ONE OF THE QUESTIONS!

It then repeats the first question.

If you select the second option, the MNCGEN dialog also requests that you
specify a numeric value that the system can return to you as a signal
indicating a data overrun has occurred. This value should be an unlikely
input value and one that you can easily recognize as an indicator and not a
datum in the data buffer.

MNCGEN asks:

WHAT VALUE SHOULD BE USED TO INDICATE AN ANALOG DATA-OVERRUNT?
[0:0-1777771:37777

Tip: The four leftmost bits in the data buffer (bits 15 to 12) are used to
indicate gain and type of input. Therefore, you could choose a data-overrun
value that does not match, in these four bits, the quantity being measured
in the experiment.

Once you have supplied this value, MNCGEN adds the following comment:

NMOTE: THIS VALUE WILL ALS0O BE USED TO REPORT
"(IYADINP" s "ADFAST" » AND "ADBUM" ERRORS.

If you are using the ADINP subprogram and you do not select the second
option for handling data overruns, the software returns a value of 37777
(octal) to indicate an error. If you are using the ADINP subprogram and
you do select the second option, the value you specify in the question above
is the value returned to indicate an error.
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A.3.8 Specifying MNCKW-Related Information

The REAL-11/MNC software can support one or two MNCKWs. However,
in applications that require two MNCKWs, the operations performed by
each MNCKW are distinct and separate. Before responding to MNCGEN
questions regarding MNCKWs, therefore, you should know the different
ways in which the two MNCKWs are used.

In general, the first MNCKW (associated with the CLOCKA subprogram)
is used for clock-driven sampling and for gathering data for time-interval
histograms. This MNCKW is referred to as the “primary” clock, or
MNCKW #0 in this MNCGEN procedure.

The second MNCKW (associated with the CLOCKB subprogram) is used to
maintain a software fine-resolution time base that supports time-stamping

operations. This MNCKW is referred to as the “secondary” clock, or
MNCKW #1 in this MNCGEN procedure.

When two MNCKWs are used, the primary clock must be installed to the
left of the secondary clock, and to the right of any MNCAD that may be
present. As the MNCGEN dialog warns, if this convention is not observed,
the software will malfunction, causing unpredictable results.

For details regarding one-MNCKW and two-MNCKW configurations, re-
fer to the REAL-11/MNC Programmer’s Reference Manual and the
DECLAB-11/MNC User’s Guide.

The MNCGEN dialog prompts you as follows:

HOW MANY MNCKWs ARE CONTAINED IN YOUR TARGET SYSTEM? [D:0-21:2

If you answer 0, the following REAL-11/MNC subprograms are not in-
cluded in the resulting MNCLIB library:

CLOCKA, CLOCKB, and GTHIST.

(See Chapter 6 in the REAL-11/MNC Programmer’s Reference Manual for
information on these subprograms.) In addition, any requests for clock-
driven sweeps will result in an error. The dialog now begins the section on
information related to the MNCDI.

If your answer to this question is not 0, the system requests a vector ad-
dress and a CSR address for each MNCKW, as follows:

WHAT IS THE VECTOR ADDRESS OF MNCKW #07[0:120-4741:440

WHAT IS THE CSR ADDRESS OF MNCKW #07[0:171000-1714001:171020

MNCGEN then asks if you want to include the GTHIST subprogram in
your library. This subprogram collects data for time-interval histograms.
Because of the size of this subprogram and because it is not required for
many applications, you can omit it. If you do not intend to use GTHIST,
respond with N to the following question:
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DO YOU WANT THE "GTHIST" SUBPROGRAM IN YOUR LIBRARYPLY/NI1:Y

You also have the option to exclude from your customized hbrary the capa-
bility of performing clock-driven data transfers through several
MNC-series modules operating in parallel. This feature requires additional
software overhead, even when an operation activates only one clock-driven
sampling sweep. Therefore, if your application does not require parallel
clock-driven sampling through several MNC-series modules, omit this fea-
ture by responding with N to the following question:

DO ¥DU REQUIRE PARALLEL CLOCK-DRIVEN TRANSFERS THROUGH SEVERAL
MNC-SERIES MODULES?TLY/NI:N

A.3.9 Specifying MNCDI-Related Information

The REAL-11/MNC software supports a maximum of eight MNCDIs. You
indicate how many MNCDIs you plan for your target system by respondlng
to the following question:

HOW MANY MNCDIs ARE CONTAINED IN YODUR TARGET SYSTEM?LD:0-81:8

If you answer 0, the REAL-11/MNC subprogram DIGO is not included in
the resulting MNCLIB library. Furthermore, any call to DISWP, DINP, or
MDISET will produce an error message that indicates a needed device is

not present. The dialog now proceeds to the section on information related
to the MNCDO.

The software identifies each MNCDI by a unit number. The software as-
signs the unit numbers according to the order in which you supply vector
addresses and CSR addresses for the MNCDIs in responding to the
MNCGEN questions. For example, assume that you have responded with 2
to the question shown above. MNCGEN then requests two sets of addresses,
one set for MNCDI #0 and one set for MNCDI #1.

WHAT IS THE VECTOR ADDRESS OF MNCDI #07PL0:120-4741:120
WHAT IS5 THE CSR ADDRESS OF MNCDI #07[0:171000-1714001:171160

WHAT IS THE VECTOR ADDRESS OF MNCDI #17[0:120-4741:130
WHAT IS THE CSR ADDRESS OF MNCDI #17[0:171000-1714001:171170

Because data overruns can occur in digital-input sweeps, MNCGEN asks
how you want the software to handle such data overruns. The options are
identical to those mentioned earlier regarding input from A/D sweeps (see
Section A.3.7). You must respond with Y to one of the following questions:

HOW DO YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING
A DIGITAL-INPUT SWEEP ("DISWP")?

1) IMMEDIATELY TERMINATE THE SAMPLING PROCESSLY/NI:Y

Z2) INDICATE DATA OVERRUN BY A PREDETERMINED BIT PATTERN IN THE DATA
BUFFERLY/NI1:N

3) IGNORE DATA OVERRUNSLY/NI:N
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As with A/D sweeps, if you select the second option, you must specify a
numeric value that will appear in a data buffer to indicate the occurrence of
a data overrun. This value should be one that you can easily recognize as
an indicator and not a datum.

WHAT VALUE SHOULD BE USED TD INDICATE A DIGITAL DATA OVERRUNT
[0:0-1777771:177777

Tip: Each bit in the data word is associated with an input line. If any input
line is not used to indicate a datum, then set to 1 the bit corresponding to
that line as an indicator of a data-overrun condition. If there is a known
range of valid data, you can also choose a value outside that range to
indicate the data-overrun condition.

A.3.10 Specifying MNCDO-Related Information

The REAL-11/MNC software supports a maximum of eight MNCDOs.
With the exception of questions related to data overruns, the MNCGEN
questions for MNCDOs are identical to those asked for MNCDIs (see
Section A.3.9). As with MNCDISs, the software recognizes each MNCDO by
a unit number that you assign according to the order in which you supply
addresses for the MNCDOs in response to MNCGEN questions.

The questions read as follows:

HOW MANY MNCDDs ARE CONTAINED IN YDUR TARGET SYSTEMTLD:0-81:8

If you answer 0, any call to DOUT and DOSWP will produce an error
message that indicates a needed device is not present, and the dialog pro-
ceeds to the section on information related to the MNCAA.

WHAT I8 THE VECTOR ADDRESS OF MNCDO #07[0:120-4741:340
WHAT I8 THE CSR ADDRESS OF MNCDO #07[0:171000-1714001:171260

A.3.11 Specifying MNCAA-Related Information

The REAL-11/MNC software supports a maximum of eight MNCAAs. You
indicate the number of MNCAAs for your target system by responding to
the following MNCGEN question:

HOW MANY MNCAAs ARE CONTAINED IN YOUR TARGET SYSTEM®ID:0-81:8

Each MNCAA has four channels for output. The software addresses a par-
ticular channel on a particular MNCAA according to global channel num-
bers. The software assigns these numbers according to the order in which
you supply CSR addresses for the MNCAAs. (For example, the first
MNCAA has channels 0 to 3, the second has channels 4 to 7, and so forth.)

To indicate the CSR address for each MNCAA, respond to the following
question, once for each MNCAA:
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WHAT IS THE CS5R ADDRESS OF MNCAA #0P[0:171000-1714001:171060

If you answer 0, the REAL-11/MNC subprograms DASWP and AOUT are
not included in the resulting MNCLIB library file.

A.3.12 Specifying SLU-Related Information

The REAL-11/MNC software supports up to 20 SLU ports, Serial Line
Units dedicated to instruments. These ports are contained in the DLV11J
module(s) in the restricted part of the MNC chassis. The standard MINC
hardware configuration contains four SLUs; one for the console, one for a
serial line printer, and two for instruments. You may not use an SLU that
is being used for the RT-11 multi-terminal support option.

HOW MANY SLUs IN YOUR TARGET SYSTEM WILL BE DEDICATED
TO INSTRUMENTS?ID:0-201:2

Each Serial Line Unit input channel uses an internal ring buffer for
storage of input data. This data is entered into the buffer asynchronously;
your program removes data from the buffer. Therefore, the larger the size
of the buffer, the less frequently your program must remove data from it.
The size of the buffer should be at least as large as the longest message that
your program will read, and it must be an even number.

‘WHAT IS THE SIZEs IN BYTES,.OF THE INPUT RING BUFFER
FOR EACH CHANNEL? [D:32-10241: 82

‘Each Serial Line Unit output channel uses an internal ring buffer for
storage of data to be transmitted. This buffer can be smaller than the
length of the largest message; however, the larger the buffer, the less fre-
quently your program must remove data from it.

WHAT I8 THE S8IZE, IN BYTES: OF THE DUTPUT RING
BUFFER FOR EACH CHANNEL?ID:16-10247: 40

In the software, an SLU is identified by a unit number. The software as-
signs these numbers according to the order in which you provide the vector
and CSR addresses. If you have only one DLV11J module, obtain the SLU
vector and CSR addresses from the DECLAB-11/MNC User’s Guide. If you
have more than one DLV11J module, obtain the SLU vector and CSR ad-
dresses from DIGITAL. '

WHAT IS THE VECTOR(recv) ADDRESS OF SLU #07[0:120-3703:300

WHAT IS THE CSR{recv) ADDRESS OF SLU #07
[0:160000-1777701:17B500

WHAT IS THE VECTOR(recv) ADDRESS OF SLU #17? [0:120-3701:310

WHAT IS THE CSR(recv) ADDRESS OF SLU #17
[0:160000-1777701:176B510
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Data overrun occurs when the system cannot transfer data at the rate
requested. It is not detected until the sampling process has begun. Three
methods of handling this situation are available in REAL-11/MNC for se-
rial I/O (CIN/COUT). You must select one.

These methods are:

1. Immediately terminate the sampling process when data overrun is de-
tected. This is the usual way to handle the problem.

2. Indicate by a predetermined bit pattern in the data buffer that a data
overrun has occurred. This method is useful when the sampling process
is not clock driven.

3. Ignore all data-overrun conditions. This is a fast but dangerous choice
since data may be lost with no indication.

HOW DO YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING A SERIAL
INPUT SWEEP .

1) IMMEDIATELY TERMINATE THE SAMPLING PROCESSLY/N1:Y

2) INDICATE DATA OVERRUN BY A PREDETERMINED BIT PATTERN IN THE DATA
BUFFERLY/NI:N

3) IGNORE DATA OVERRUNSLY/NI1:N

Phase 1 of the MNCGEN procedure ends after you have supplied informa-
tion related to the SLUs. To indicate the end of Phase 1, MNCGEN prints
the following message at the terminal:

FEEXXXXREXX%%%% END REAL-11/MNC GENERATION PHASE | #% % %X %X XXXHEX¥X

A.4 The MNCGEN Procedure: Phase 2

A-16

The objective of Phase 2 of MNCGEN is to assemble the source files distrib-
uted with your REAL-11/MNC software, together with the source file cre-
ated in Phase 1. The resulting object files are used to create a new
REAL-11/MNC library file called MNCLIB.OBJ. This file is customized to
match your target configuration according to the answers you supplied in
Phase 1.

Unless you indicated in Phase 1 that you wanted to postpone the assembly
process, MNCGEN immediately begins Phase 2 after Phase 1 ends.

If you indicated in Phase 1 that you wanted to postpone the assembly pro-
cess, you can complete Phase 2 at the time you select by executing one of
the following indirect command files:

MNCNOL.BLD Use this file if you do not want listings of your assem-
bled files.

MNCLST.BLD  Use this file if you do want listings of your assembled
files.
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These indirect command files are supplied with your distributed
REAL-11/MNC software. Though run at a later time, these files require
the device assignments that you specified in Phase 1 (see Section A.3:!3).
For example, you must have assigned the new MDSC.MAC file created
during Phase 1 to the device named N.

To indicate the beginning of Phase 2, MNCGEN prints the following mes-
sage at the terminal:

FEXXXXEXXEXX¥%% REAL-11/MNC RT GENERATION PHASE 2 %% %% ¥¥XXEXXXX¥¥

To indicate the end of Phase 2, MNCGEN prints the following message at
the terminal:

FEEEEEREEXRE%E END REAL-11/MNC RT GENERATION PHASE 2 #¥¥¥¥¥%Xxx¥%%%

When Phase 2 has ended, you can link your new REAL-11/MNC library
file with the object file of your FORTRAN IV program(s).

A.5 Sample MNCGEN Dialogs

This section provides three sample MNCGEN dialogs. All three dialogs
result in the generation of exactly the same REAL-11/MNC library. How-

ever, each uses a different form that demonstrates various features of the
MNCGEN procedure.

e The first sample demonstrates the use of the expanded, or long, form of
the MNCGEN dialog.

e The second sample demonstrates the use of the short form of the
MNCGEN dialog. ’

e The third sample demonstrates the “help” feature and various nonfatal

error reports, which are usually caused by inappropriate responses to
MNCGEN questions.

A.5.1 Sample MNCGEN Dialog: Long Form

The sample MNCGEN dialog given below demonstrates use of the ex-
panded (or long) form of the dialog.

+DATE 20-AUG-81FE)
+TIME 10%45@E)
‘ASSIGN DLO: NEED
JASSIGN DL1: IGEED
+ASSIGN DL1: DERED
LRUN I$MNCGEN EED

REAL-11/MNC/RT SOFTWARE GENERATION FROCEDURE
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XKXKEKKKKKKX REAL~11/MNC GENERATION PHASE 1 KKXKKKRKKKXKK
The sustem time is 101453129
L[] .

The sustem date is 20-AUG-81

Some additional information concerming this srocedure and its
effects is available in Asrrendix A of the RT-11/FEF and RT-11/FRP
Tnastsllation and User’s Guide.

You can select either an exranded form or & short form of this
dislogue, The exranded form exrlains each ster in this dener-—
ation rrocedure, The short forms on the other handr does not
exrlain anw cuestion., Howevery if wou do rnot select the exrard-
ed form and do not understand a8 rarticular auestions resrond wilh
"HY for helr. This resronse will cause the euranded comment FPor
that rarticular euestion to be srinted,

DO YOU WANT THE MNCGEN DIALOGUE IN THE EXFANDED FORMPLY/NI!N Y (RET

This rrocedure is executed in two shases. The end result is 2 rew
file containing & librarwy of the REAL-11 softwsre routines which
has been tailored to wour sustem confiduration. This file can pe
used a3s isr or added to an existing library file, See ArrFrendix A
of the RT-11/FEF and RT-11/FRF Instsllation and User’s Guide

for further information.

The rurroses of the two rhases of this srocedure are?

a) In Phase 1y to create a3 NEW file called "MOSC.MAC"s which sembol-
ically describes the configuration of the MNC-series modules for
sour tardet sustem. FPhase 1 also creates @ verification srosrams
*MVERN.FOR"» which is tailored srecifically to wour configuration.
Arrendix A of the RT-11/FEP and RT-~11/FRP Installation and User’s
for software verification instructions.

b) In Phase 2» to create 3 NEW library file cazlled "MNCLIE.ORJ",
using the descriertion rrovided in Phase 1 of this srocedure.
The new file contains the customized REAL-11 software that matches
sour tardet hardware confiduration and software needs.

Phase 1 of the denerstion rrocedure consists of 2 series of cuestions
that You may answer in one of three waus!

1) With "Y* or *N*, to indicaste uwes or no. These auestions wusuzally
concern features of this srocedure or of the REAL-11/MNC softwuare.

2) With a3 decimal number, These auestions usually rertain to the
number of certain hardware items.

3) With an octal number. These uestions ususlly concern the vector
and control-status~-register (CSR) addresses of the MNC-series
modules.,

Terminate 3ll answers by striking the RETURN kew (<RET>).

Each aquestion in the dialogue is followed by an accestable range of

answers, This randge is indicated bw values enclosed within sauare
brackets. If the rande is diven in octals indicated bw an "0!* pre-
ceding the actual rander then wour resronse must also be anm octal
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value. If the rande is diven in decimal, indicated bes o "N preced-
ing the actuzal rande, then vour resronse must 3lso be & decimal value.
Following the randge is the resronse that the rsrocedure will use

if wou resrond to 8 cuestion by turing only 3 RETURN.

EXAMPLESY LY/NIIY

[nio-81:1
C0:130-47411130

range is Y or N7 defaull is Y
range is decimal 0 to 87 default is 1
> rande is octal 130 to 474% default is 130

H

The following is a2 list of reauirements that MUST be satisfied before
the software-deneration rrocedure can function srorerlul

1) You must have made a3 corg of ugour distributed REAL-11/MMC softwere
and yvour latest MDSC.MAC MNC-series-module descrirtor file.

2)Y You must have assidgned the name ' to the device that contains the
cory of MODSC.MAC to be used in this rrocedure for the defsull sr-
swers, This file is wsually the distributed file MDSC.MALy or the
latest one created by 38 rrevious execuwtion of Fhase 1 of the fenersbion
rrocedure. You can assidgn 3 lodgical name to & rhesical device
by using the RT-11 “"ASSIGN" command.

EXAMFLE?! +ASSIGN DLO DI

3) You must have assigrned the name "N' to the device that will contain
the NEW files MOSC.MACy and MVERN.FOR. When Fhase ¢ is executeds
MNCLIE.ORJ will 23lso be directed to this device.

NOTE! This devices in Fhase 2y will slso be used for intermediate
file storade. Derending on the attributes of the REAL-11/MNC
software being createdy between 130 and 350 blocks of
CONTIGUOUS storade srace are recuired,

When Phase 2 of this erocedure is executedy the following additionasl
requirements arrlul

4) You must have assidned the name "I" to the device that contains a
COFY of the distributed REAL-11/MNC software.

5y If wou intend to dget assembly listinds of the REAL-11 filesy gou
must assidn the name "L* to the device that will receive sour
listing files.

CAUTION: NEW files created on a device having OLD files with the same
names REPLACE the old files. Therefore, devices *I" and "D*
should differ from device "N®.

HAVE YOU MET THE REQUIREMENTS TO FERFORM THIS FROCEDURETPLY/NI1IN v@ET

The software-deneration rrocedure is rerformed in two rhases!

1) In FPhase 1y a3 new MOSC.MAC file is created on device "N", This
file sumbolically rerresents the confidguration of MNC-series
modules of uvour tardget sustem and any ortionzl software surrort
that wou have selected durindg the dgeneration dialodue.

2) Through a2 lendgthy assembly eprocessr a new REAL-11/MNC library
filey MNCLIEB.OBJy is created, which reflects the descrirtion dgiven
in Fhase 1 of wour confidguration of MNC-series modules and software
requirements.
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You maw rerform this second rhase inderendentls at some other time.
To do so wou must execute the indirect command file "MNCNOL . EBLD*

if dou do not want assemblw listings of the REAL-11 source filesy or
the indirect command file *MNCLST.ELD' if wou do want listings.,
Eoth files are rart of wour REAL-11/MNC sofiware distribution kit,

These command filesc assume that device names "I"r "Ny ardy if
recuiredr “L" have been assigned exactlw as if the second phase W T
being rerformed as rsart of this current rrocedure.

If vou decide to rerform Fhase 2 at 2 later timesr be sure that the
file MDSC.MACy creasted during Fhase 1 of this rrocedures ig on device
"N,

SHOULD THIS FROCEDURE EXECUTE FHASE 27LY/NI1:Y

The software-deneration rrocedure involves the assembhly of many MACROQD

source files. These sources are uncommentedr and the resulting
listing files are many and lengthu.

Thereforey in deneraly wou should NOT choose to obtain listing files.

DO YOU WANT TO FRODUCE ASSEMELY LISTING FILESTPLY/NIIN

If this sustem is the target sustem for the REAL-11/MNC software and
if the MNC-series modules are rresentls installed, them the rrocedure
will verify that vour resronses match the installed hardware.

CAUTION? This additional checking feature recuires that wour s9stem
be used solely for this rrocedure during Fhase 1.

IS THIS SYSTEM, AS FRESENTLY CONFIGURED, THE TARGET SYSTEM OF THIS
MNCGEN PROCEDUREPLY/NIIN Y RED

Selecting the following feature 3llows the REAL-11 software to
check for the rresence of required devices when 2 Frogram is T
If selecteds when & device reaquired for = REAL-11 rrocedure is riot
rresent in the sustem (for examrle, arn MNCAD is recuired for the
ADSWF routine)s an error code is returned to the calling Frogram,
If this feature is not selecteds a sustem error results when a
Frodram reaquiring a missind device is run. Such an error causes
control to return to the sustem monitor.

Although this feature is convenients it is verw costly in terms

of the software overhesad required to surrort it. Thusy if wour
hardware confisuration does not chande very oftens or if users of
the software are fairly familiar with the hardware reaquired to use
the various rarts of REAL-11, it is recommended that this feature
not be included irm wour REAL-11 software.

[0 YOU WANT THE REAL-11 SOFTWARE TO MAKE RUN-TIME CHECKS
FOR THE FRESENCE OF REQUIRED LAR MODULES? [Y/NI1:Y
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KKKKKKKKKKX MNCAD-RELATED INFORMATION XX¥X¥x¥Xk¥X¥xx

The REAL-11/MNC software can surrort one MNCAD nhaving us to 64
inrut channelsy sindle~ended or differentials connected to it,

HOW MANY MNCADs ARE CONTAINED IN YOUR TARGET SYSTEMPLIO0-1111@ED

The vector asddress of each MNCAD is determined bwg the state of & banhk

of switches located on the module. The factory switch settindgs usu-
ally corresrond to the default resronses rrovided in this dialodue.
Howevery information redarding the chandind or verification of Lhese
switch settindgs is rrovided in the DECLAR-11/MNC user’s guide.

WHAT IS THE VECTOR ADDRESS OF MNCAD #07[0:120-4743%400@ED

The CSR address of each MNCAD is determined by the state of a bank
of switches located on the module. The factorwy switch settings usu-
ally corresrond to the default resronses rrovided in this dizxlogue.
Howeversy information redarding the chanding or verification of these
switch settindgs is rrovided in the DECLAE-11/MNC wuser’s guide.

WHAT IS5 THE CSR ADDRESS OF MNCAD #07[03171000-1714003:171000@ED

The MNCAG module asllows variable dain settinds for inrFut on anw
of the A/l charnnels with which it is associated. An MNCAG can

be associated with a8 block of four channels on either ann MNCAD
or an MNCAM.

DOES YOUR TARGET SYSTEM CONTAIN AN MNCAG?LY/NIY RED

If gour sustem has an MNCAG assciated with anw MNCAIDy wou will have to

inform the A/D subeprodgrams of vour desired dain value when samrling
the affected channels. This value mayg be defaulted when 3 subrrodgram
is calledsy and the front-ranel dHain-selector switch on the MNCAG is
set to a8 fixed da3in. In this case the hardware determines the dain
selections.

However, if the dgain-selection switch is set to "F"» for rrodrammabler

the subrprodrams need to be ‘told a default dain value to use.

The following resronse will define what dain value is to be used in
that situation.

WHAT SHOULD BE THE DEFAULT GAIN VALUE WHEN THE GAIN-SELECTION SWITCH
ON AN MNCAG IS SET TO FROGRAMMARLE?:
«S5(0)y S5(1)y S50(2)y OR S500(3)7? L[N10-3130 RED

The MNCTF module allows ANSI standard ture thermocourles to be
connected to the A/D.

[OES YOUR TARGET SYSTEM CONTAIN AN MNCTF?LY/N1:Y RED
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"Dhats overrun® occurs when the sustem cannot transfer data at the rate
requested. It is not detected until the samrling rrocess has bedgun,
Three methods of handling this situation are available in REAL-11/MNC

for analog-inrut sweers (ANSWF). You must select one,

These methods aretl

1) Immediately terminate the samrlind rrocess when data overrun is
detected. This is the usual waw to handle the rroblem.In facty
this is the only way that REAL-11/MNC handles data overruns for
all clock-driven sweers involving any device excert the MNCAD.

2) Indicate in the data buffery via 3 hit rattern (numeric value)
to be defined latery when a3 datum wss nmissed during the sameling
rrocess. This method is useful when the sameling srocess is not
clock driven.

3) Ignore all data-overrun conditions. This is a fast but denderous
choice since data maw be lost with rmo indication.

HOW [0 YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING
AN ANALOG INFUT SWEEF (*ADSWF*)?

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESSCY/NI1tY N (RET)

2) INDICATE DATA OVERRUN BY A PREDETERMINED RIT FATTERN IN THE
DATA BUFFERLY/NIIN  YQ@ED

The bit ratterny rut in a3 data buffer to indicate the occurrence of
a8 data-overrun conditiony should be 2 numeric value that is a verw

unlikely inrFut value, Thus this value will be easily recodnized
later as an indicator and not 2 datum.

WHAT VALUE SHOULD EE USED TO INDICATE AN ANALOG DATA OVERRUN?
LOs0-1777771337777

NOTE: THIS VALUE WILL ALSO BE USED TO REFORT
"(IYADINP", *ADFAST*, AND *ADSUM" ERRORS.

EKRKKKKKRKK MNCKW-RELATED INFORMATION XXKKKEKXXKX

The REAL-11/MNC software can surrort one or two MNCKWs., Howevery if
two MNCKWs are installedsy each is used by the software to rerform
serarate and distinct functions. MNCKW #0 described in this rrocedure
is referred to as the "eprimarue® clock, It is used for clock-driven
samrlindg or for dathering time-interval histodgram data. MNCKW #1
described in this rrocedure is referred to as the "secondaruy® clock.
It is used by the software to maintain a3 fine-resolution software Lime
basey which may be used to time stame asunchronous digital inrut.

Note! If two MNCKUWs are rresent in wour sustems the erimary module
must be installed to the LEFT of the secondars module and to
the RIGHT of ane MNCADs, If this convention is not obscerved
the software will malfunctions causing unrredicteble results.
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HOW MANY MNCKWs ARE CONTAINED IN YOUR TARGET SYSTEMPLLI0-2312 ReD)
WHAT IS THE VECTOR ADDRESS OF MNCKW $0PL0:120-47418440 RED
WHAT 18 THE CSR ALDRESS OF MNCKW #0'?[02171000—-1‘71400]21.7162?()
WHAT IS THE VECTOR A[il‘lF\'ESS OF MNCKW $17C003120-47431450 @D
WHAT I5 THE CSR ADDRESS OF MNCKW #1‘?E03171000-—171400]2171024

The subrrodgram °*GTHIST®s which collects time-interval histodram adatay
is an ortional subrrodram. Because of its sizes wou may choose to
exclude it from sour libraru, If gou do not intend to use *GTHIST",
resrond with "N* to the following auestion.

DO YOU WANT THE *“GTHIST® SURFROGRAM IN YOUR LIBRARY?PLY/NIY RED

It is rossible to sllow the software to rerform clock-driven I1/0
through several different MNC-series modules in sarallel. Howevers
this feature recuires additional software overheads even when only
a8 single clock-driven transfer subroutine is active. Therforey if
¢ou do not require rarallel clock-driven transfers through several
MNC-series modulesr do not inmclude this feature im wour librarw.

0O YOU REQUIRE PARALLEL CLOCK-DRIVEN TRANSFERS THROUGH SEVERAL
MNC-SERIES MODULES?LY/NIIN

KKRKKEKKKRX MNCDI-RELATED INFORMATION Xokkxkkkkkx

The REAL-11/MNC software surrorts ur to eight MNCDIs. These modules
should be located to the right of anuy MNCADs. In the softwares an
MNCDI is identified by a *unit number®'. The software assidns these
numbers according to the ORDER in which wou rrovide the vector and
CSR addresses.

HOW MANY MNCDIs ARE CONTAINED IN YDUR TARGET SYSTEM?PLD!O-81:8 1RF
WHAT IS THE VECTOR ADDRESS OF MNCDI #07L0:120-4743:120@0)
WHAT IS THE CSR ADDRESS OF MNCDI $¥07L01171000-17140013171160RE

*Data overrun® occurs when the sustem canrot transfer data szt the rate
recuested, It is not detected until the samrling rrocess has begur.
Three methods of handling this situation zre available in REAL-11/MNC
for didital-inrut sweess (DISWF) that are not drivem v the clock
(MNCKW) . You must select one.
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These methods are!

1) Immediately terminate the samrling rrocess when dats overrun is
detected. This is the usual waw to handle the sroblem.In facty
this is the only waw that REAL-11/MNC handles data overruns for
3ll clock-driven sweers involving ans device excert Lhe MNCAD,

2) Indicate in the dats buffery vie a3 bit rattern (numeric value)
to be defined laters when a3 datum was missed during the sameling
FTOCess. This method is useful when the samrling rrocess is not
clock driven.

3) Idnore 23ll datas-overrun conditions, This is a fast but danderous

choice since data maw be lost with no indication.

HOW DO YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING
A DIGITAL INFUT SWEEF ("DISWF")7?

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESSCY/NISY (RED

KKKKKRKRXX MNCDO-RELATED INFORMATION XKKKKKKKXX

The REAL-11/MNC software susrorts ur to eight MNCDOs. These modules
should be located to the right of any MNCAls. In the software» an

MNCDO is identified bw 8 "wunit rumber®, The software assidgns these
numbers according to the ORDER in which wou srovide the vector and

CSR addresses.

HOW MANY MNCIDs ARE CONTAINED IN YDUR TARGET SYSTEM?PCD!0-81:8 1GE
WHAT IS THE VECTOR ADDRESS OF MNCDO #07[D:120-4741:340 RED

WHAT IS THE CSR ADDRESS OF MNCDO #07L0:1171000-1714001:171260

AKKKKKKXXX MNCAA-RELATED INFORMATION XXKKKKKKKX

The REAL-11/MNC software will surrort ur to eight MNCAAs. Each

module has four channels for outrut., The software will address =
rarticular channel on a rarticular module via a8 dlobal channel-rnumber
assignment. The software makes this assidgnment in accordance with the
ORDER in which wgour suprly the CSR addresses for the modules. The
software assidns channel numbers 0-3 to the first MNCAA descrihbed,
channel numbers 4-7 to the second MNCAA» arnd so forth,

HOW MANY MNCAAs ARE CONTAINED IN YOUR TARGET SYSTEM?PLD:O-8118 1 (RED
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WHAT IS THE CSK ADDRESS OF MNCAA #07L0!171000-1714001:1171040 RED

KKKKKKXKK SLU-RELATED INFORMATION XXkkkKKkkk

The REAL-11/MNC software surrorts ug to 20 SLU
Serial Line Units (rorts) dedicated to instruments.
These rorts are contained in the DLV11.J module(s) in
the restricted rart of the MNC chassis. The stamndard
MINC hardware confiduration contains 4 SLUsi one for
the consoles one for a3 serial line erintersy and two
for instruments. In the softuwarer an SLU is
identified bw & unit rnumber. The software

assigdns these numbers according to the ORNER in which
gyou rprovide the vector and CSR addresses.

You maw not use a SLU that is concurrentlz beind used
for sustem terminal surrort or for 8 serizal line
srinter.,

HOW MANY SLUs IN YOUR TARGET SYSTEM WILL RE DERICATED
TO INSTRUMENTS?LD:O-201: 2 3 (RET

Each Serial Line Unit imrut chanrnel uses an internal

ring buffer for storadge of inerut dats, This data

is entered into the buffer asvnchronouslyi gour srogram
removes data from the buffer, Therefores the larger the
size of the buffersy the less freauently wour rrodgram must
remove data from it. The size of the buffer should be a3t
least a3s lardge as the the londest messade that wour
#rodram will ready and it must be a8r even number,

WHAT IS THE SIZEsy IN BYTES» OF THE INFUT RING RUFFER
FOR EACH CHANNEL? [[¢32-10241% 82

Each Serial Line Unit outrut chanrnel uses an internal
rind buffer for storadge of data to be outeut. This
buffer can be smaller than the lendth of the lardgest
messade’ howeversr the larder the buffery the less
freauently vour prodgram must enter dats into it.

WHAT IS THE SIZEs IN BYTES, OF THE QUTFUT RING
BUFFER FOR EACH CHANNEL?LD!16-10241¢ 40

WHAT IS8 THE VECTOR(recv) ADDRESS OF SLU # 0?[0:120-3701:300

WHAT IS THE CSR(recv) AIDRESS OF SLU # 07L0:160000~17777018176500

XNOTE- the transmit CSR» 176504 and vector 304 are sctuzlly being checked

WHAT IS THE VECTOR(recv) ADDRESS OF SLU # 1700$120-3701:310
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WHAT IS THE CSR(recv) ADDRESS OF SLU # 17[00:160000-1777701:176%510 R
ANOTE-~ the transmit CSRy 176514 and vector 314 are actually beindg checked

WHAT I8 THE VECTOR(recv) ADDRESS OF SLU # 27[03120-37015320 RED

WHAT IS THE CSR{recv) ADDRESS OF SLU # 27L03160000-17777014176520 RED
XNOTE~ the transmit CSRy 1746524 and vector 324 are actually beind checked

"Iata overrun® occurs when the sustem cannmot transfer data st the rate

recquested. It is not detected until the samrling Frocess nas besdun.
Three methods of handling this situation are asvailable in REAL-11/MNC
for sevial I/0 (CIN/COUT). You must select one.

These methods arel

1) Immediately terminate the samrling rrocess when date overrun is
detected, This is the usual waw to handle the erroblem.

2) Indicate in the data buffery, via 3 bit rattern (numeric value)
to be defined laterr when a datum was missed during the sameling
FrOoCess. This method is useful when the samrling rrocess is not
clock driven.

3) Idnore all data-overrun conditions. This is a3 fast but danderous
choice since data maw be lost with mo indication.

HOW DO YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING
A SERIAL INFUT SWEEF

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESSCY/N1:Y RED

KKKKKKKKXX END REAL-11/MNC GENERATION FHASE 1 XXXXXXXXXX

STOF --

+SET TT QUIET

AKKKKKKKKX REAL-11/MNC RT GENERATION FHASE 2 XXXXXKXXXXX

The system time is 10349335

The sustem date is 20-AUG-81

ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED:?
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DRETECTED?
ERRORS DETECTED?
ERRORS DETECTEDS
ERRORS DETECTED:

COCOCOOOTS OO O
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ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS

ERRORS

ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS

DETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECTED:
DETECTED?
DETECTED?
DETECTED?
BETECTED?
DETECTED:
DETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECTED:
DETECTED?
DETECTED!?
DETECTED?
DETECTED:
DETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECYED?
DETECTED!
DNETECTED?
DETECTED?
DETECTED?
DETECTED:
DETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECTED:
DETECTED?
DETECTED?
DETECTED?
DETECTED?
DNETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECTED:
DETECTED?
DETECTED?
DNETECTED!?
DETECTED?
DETECTED?
DETECTED?
DETECTED?
DETECTED!
DETECTED!
DETECTED?
DETECTED
DETECTED?
DETECTED?
DETECTED?
DETECTED?
NETECTED?
DETECTED?
DETECTED?
RETECTED?

COOOOCUOC OOV OOCCOC OO OOV OO OO OO OO OO0 TC OO OISO C O
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ERRORS DETECTED:
ERRORS DETECTED!
ERRORS LETECTED?
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED?:
ERRORS DETECTED?:
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED:
ITEMFL

ITEMFF

IWHICH

VOLTS

CELSIU

CONVER

FSCLKA

FSHIST

FSCLKE

FSAD

FSDI

FSIO

FSDA

F8SL

+MAIN,
PFORTRAN-I-L.MAIN.] Errors: 0y Warnings? 1

SO OO COOOOT O

KRKKKKRXKX END REAL-11/MNC RT GENERATION FHASE2 XkkXkkkkkx

The suystem time is 11111208

The system date is 20-AUG-81
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A.5.2 Sample MNCGEN Dialog: Short Form

The sample MNCGEN dialog given below demonstrates use of the short
form of the dialog. The resulting library is identical to the one created by
the dialog given in Section 3.5.1.

. DATE 20-AUG-81RED
« TIME 10:45RE)

«ASSIGN [LO: NQRED
+ASSIGN DL1t IRED
LASSIGN DL1! DEED

. RUN T:MNCGENRE)
REAL-11/MNC/RT SOFTWARE GENERATION FROCEDURE

KkkRkXkkkk REAL-11/MNC GENERATION FHASE 1 %kkkkkxxkxk

The sustem time is 10!145:122

The sustem date is 20-AUG-81

Some additionsl information concerning this srocedure and its
effects is available in Arrendix A& of the RT-11/FEF and RT-11/FRF
Tnetallation and User’s Guide.

You can select either an exranded form or & short form of this
dialogue. The exranded form exrlains each ster in this dener-
ation rrocedure. The short forms» on the other haends does not
exrlain any cuestion. Howevery if wou do nolt select the exsand-
ed form and do not understand & rarticular cuestions resrond with
"H* for helr, This ressonse will cause the exranded comment foar
that rarticular cuestion to be rrinted.

0 YOU WANT THE MNCGEN DIALOGUE IN THE EXFPANDEDR FORMPLY/NI:NRED

HAVE YOU MET THE REQUIREMENTS TO FERFORM THIS FROCEDUREYLY/NI!N  YQ@E
SHOULDY THIS FROCEDURE EXECUTE FHASE 27LY/NI1:YRED

[0 YOU WANT TO FRODUCE ASSEMELY LISTING FILES?LY/NI:N RED)

IS THIS SYSTEMs AS FRESENTLY CONFIGUREDY THE TARGET SYSTEM OF THIS
MNCGEN FROCEDURE?LY/NI:N YRE)

CAUTION! This additional checking feature recuires that vour sustem

be used solelw for this srocedure during Fhase 1.

DO YOU WANT THE REAL-11 SOFTWARE TO MAKE RUN-TIME CHECKS
FOR THE FRESENCE OF REQUIRED LAB MODULES? [Y/NI1:YGRED
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Xkkkkkkxkk MNCAD-RELATED INFORMATION XXkkkkkx¥x

HOW MANY MNCADs ARE CONTAINED IN YOUR TARGET SYSTEMTLLIO-13:1
WHAT IS THE VECTOR ADDRESS OF MNCAD #07[0:120-4741:400 RED

WHAT IS THE CSR ADDRESS OF MNCAD #07[0:171000-17140013171000
NOES YOUR TARGET SYSTEM CONTAIN AN MNCAGPLY/NI!Y

WHAT SHOULD EE THE DEFAULT GAIN VALUE WHEN THE GAIN-SELECTION SWITCH
ON AN MNCAG IS SET TO FROGRAMMARLET?:
J5¢0)s 5(1)y S50(2)y DR 500(3)7 L[DI0-31:0 RED

OOES YOUR TARGET SYSTEM CONTAIN AN MNCTFZLY/NItY RED

HOW D0 YOU WANT REAL-11/MNC TO HANDLE DATA OVERKUNS DURING
AN ANALOG INFUT SWEEF (*ADSWF*)7?

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESSCY/NItY  NGEED

2) INDICATE DATA OVERRUN EY A FREDETERMINED RIT FATTERN IN THE
DATA RUFFERCY/NI!N  YRED

WHAT VALUE SHOULD BE USED TO INDICATE AN ANALOG DATA OVERRUNT

[020-1777773437777 BED

NOTE? THIS VALUE WILL ALS0O BE USED TO REFORT

"(IYADINF"y “ADFAST": AND '"ADSUM® ERRORS.

KKKKKKKKKKX MNCKW-RELATED INFORMATION XXk3okdckxkxxX

HOW MANY MNCKWs ARE CONTAINED IN YOUR TARGET SYSTEMTLDIO-2382
WHAT IS THE VECTOR ADDRESS OF MNCKW #07L03120-4741!440 RED

WHAT IS THE CSR ADDRESS OF MNCKW #07[03171000-1714001:171020 RED
WHAT IS THE VECTOR ADDRESS OF MNCKW #17[0:120-4741:450 RED

WHAT Ié THE CSR ADDRESS OF HNCK’w #1?[08171000;17140033171024

DO YOU WANT THE °*GTHIST" SUBPROGRAM IN YOUR LIBRARYP?LY/NI1!Y

DO YOU REQUIRE FARALLEL CLOCK-DRIVEN TRANSFERS THROUGH SEVERAL
MNC-SERIES MODULESPLY/NIIN GE)
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KRRkkkkkkk MNCDOI-RELATED INFORMATION Xkkkkxkkxk

HOW MANY MNCDIs ARE CONTAINEDR IN YOUR TARGET SYSTEMPLD!0-81:8 {iRE

WHAT IS THE VECTOR ADNDRESS OF MNCDI $O0TL01120-47401120 RED)

WHAT IS5 THE CSR ADDRESS OF MNCDI $07001171000-1714001317116460 RED

HOW DO YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING
A DIGITAL INFUT SWEEF ("DISWF*)? ’

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESSLY/NISY

KRXkkkkxk MNCDO-RELATED INFORMATION xxkkkisokkkx

HOW MANY MNCDOs ARE CONTAINEDR IN YOUR TARGET SYSTEMTID!0-81:8 1R

WHAT I5 THE VECTOR ADDRESS OF MNCDO #07L03120-4741:340 G

WHAT IS THE CSR ADDRESS OF MNCIO $#0700:171000~17140038171240 RED

KRRkRKkKkk MNCAA-RELATED INFORMATION kxkkxkkkkk

HOW MANY MNCAAs ARE CONTAINED IN YOUR TARGET SYSTEMTLD:!0-81:8 1R

WHAT IS THE CSR ADDRESS OF MNCAA #07[0:171000-17140013171060 FED

Kkkkkkkxkk SLU-RELATED INFORMATION X¥XXKXKKKKKKX

HOW MANY SLUs IN YOUR TARGET SYSTEM WILL EE DEDICATED
TO INSTRUMENTS?LD!O~201! 2 3@ED

WHAT IS8 THE SIZE, IN RYTES» OF THE INPUT RING EUFFER
FOR EACH CHANNEL? [D:32-10241: 82 @)

WHAT IS THE SIZEs IN BYTES» OF THE OUTFUT RING
BUFFER FOR EACH CHANNEL?TCD?!{16-10241% 40
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WHAT IS THE VECTOR(recv) ADDRESS OF SLU # 07L0$120-3701:300 FED

WHAT IS THE CSR(recv) ADDRESS OF SLU # 07L0:160000-17777013176500 RED
¥NOTE- the transmit CSRy 1786504 and vector 304 are actually beindg checked

WHAT IS5 THE VECTOR(recv) ADDRESS OF SLU # 17[0:120-37013310 GED

WHAT IS THE CSR(recv) ADDRESS OF SLU # 17[0:140000-1777701:174510 RED
¥NOTE~ the transmit CSR» 176514 and vector 314 are sctuaslly being checked

WHAT IS THE VECTOR(recv) ADDRESS OF SLU % 27[0:120-37013320 GED

WHAT IS THE CSR(recyv) ADDRESS OF SLU # 27[0:1160000-177770131176520 RED
¥NOTE- the tranmsmit CSRy 176524 and vector 324 are actuzlly beindg checked

HOW DO YOU WANT REAL-11/KNC TO HANILE DIATA OVERRUNS DURING
A SERIAL INFUT SWEEF

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESSCY/N3:Y GED

Axkkkkkkkk END REAL-11/MNC GENERATION FHASE 1 XX¥K¥XKAXKX

STOP --

+SET TT QUIET

KXXRXkkkkk REAL-11/MNC RT GENERATION FHASE 2 XXXkXKKkXxk

The sustem time is 101446155

The sustem date is 20-AUG-81
ERRORS DETECTED!
ERRORS DETECTEDS
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED?S
ERRORS DETECTED!
ERRORS DETECTED?S
ERRORS DETECTED!
ERRORS DETECTED!
ERRORS DETECTEDS
ERRORS DETECTEDS
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED!
ERRORS DETECTED?:
ERRORS DETECTED?
ERRORS DETECTEDS
ERRORS DETECTED
ERRORS DETECTED!
ERRORS DETECTED:

CCOCOOQO OO O OCOOO OO SO O
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ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERKORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS

METECTED?
DETECTEDG
DETECTEDS
DETECTEDS
DETECTED!
DETECTED
DETECTED:
DETECTED!
DETECTED
DETECTED?
DETECTEDS
DETECTED:
HETECTED?
DETECTED?
DETECTED:
DETECTED:
DETECTED?S
DETECTED
DETECTED
DETECTED?
DETECTEDR?
DETECTED:
DETECTED:
DETECTED
DETECTEL
DETECTED:
DETECTED!
LDETECTED!
DETECTED
DETECTED:
DETECTED!
DETECTED?S
DETECTED?
DETECTED?
DETECTED?
DETECTED
DETECTEL
DETECTED?
DETECTED?
RETECTED
DETECTED?
LETECTED?
DETECTED?
DETECTED?
DETECTED !
DETECTED:?
DETECTEDS
DETECTED?
DETECTED
DETECTED:
DETECTED?
DETECTED!
DETECTED:
DETECTEDS
DETECTEDR?
DETECTED?
DETECTEDRS
DETECTELDS
DETECTED?
DETECTED
DETECTED
DETECTEDS
DETECTEL S
DETECTED?

COOOCOCOOOCOCOC O OO0 U T OO0 OO OO OO OO OO T OO O OO OO OO OCCO OO TCOOCTCTO
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ERRORS DETECTED:
ERRORS DETECTED:!
ERRORS DETECTED:
ERRORS DETECTED!
ITEMFPL

ITEMFF

IWHICH

VOLTS

CELSIU

CONVER

FPSCLKA

FSHIST

FPSCLKER

FSAD

FSDI

FSDO

FSIA

FSSL

+MAIN, )

PFORTRAN-I-L.MAIN.,] Errors! 0y Warningsi 1

SO OO0

kkkkkkkkkx END REAL-11/MNC RT GENERATION FHASE2 Xkkk¥dokkkx

The system time is 11:11:08

The sustem date is 20-AUG-81
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A.5.3 Sample MNCGEN Dialog: Correcting Dialog Input Errors

The sample MNCGEN dialog given below demonstrates how to use the
“help” feature to recover from errors made in responding to MNCGEN
questions. It also selects and performs Phase 2 as a separate operation. The
resulting library, however, is identical to the one created by the examples

given in Sections 3.5.1 and 3.5.2.
+ DATE 20-AUG-81 @)
» TIME 10%45@E)
+ ASSIGN I.03 NRED
.ASéIGN .1t 1 RED
+ ASSIGN DL1: DEED

+ RUN T:MNCGEN

REAL-11/MNC/RT SOFTWARE GENERATION FROCEDURE

XEXKKRKKXK REAL-11/MNC GENERATION FHASE 1 X¥XXKKKXKXXX
The system time is 1014511%

The system dzte is 20-AUG-81

Some additicnal information concerning this rrocedure and its
effects is available in Arrendix A of the RT-11/FEF and RT-11/FRF
Tnetallation and User’s Guide.

You can select either an exranded form or = short form of this
dialodue. The exranded form exrleins each ster in this dener-
ation rrocedure., The short formr on the other handy does not
exrlain any cuestion. Howevers if =wou do not selecl bhe wexwand-
ed form and do not understand a3 rarticular cuestion: resvond wilh
"H* for helr., This resronse will cause the exranded commani for
that rarticular euestion to be rrinted.,

[0 YOU WANT THE MNCGEN DIALOGUE IN THE EXPANDED FORMTLY/NIIN 0 RED

XXERRORXX
RESFONSE IS SYNTACTICALLY INCORRECT!

0O YOU WANT THE MNCGEN DIALOGUE IN THE EXFANDED FORMPLY/NIIN H RET

You can select either an exranded form or 3 short form of this
dialodgue. The exranded form exrlains each ster in this dener-
ation rrocedure. The short form» on the other hands» does not
exrlain any cuestion. Houwevery if wou do not select the exssnd-
ed form and do not understand a3 rarticular auestion» resrond with
*H* for helr., This resronse will cause the exranded comment for
that particular auestion to be rrinted.
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D0 YOU WANT THE MNCGEN DIALOGUE IN THE EXFANDED FORM?PLY/NIIN

HAVE YOU MET THE REQUIREMENTS TO FERFORM THIS FROCEDUREPLY/NIIN Y (RET
SHOULD THIS FROCEDURE EXECUTE FHASE 27LY/NI1Y

0 YOU WANT 7O FRODUCE ASSEMBLY LISTING FILES?LY/NI:N RED

IS THIS SYSTEMs AS FRESENTLY COMFIGUREDy THE TARGET SYSTEM OF THIS
MNCGEN FROCEDURE?LY/NI!N Y RED

CAUTION: This additional checking feature reauires that vour suctem

be used solely for this rrocedure during Fhase 1.

DO YOU WANT THE REAL-11 SOFTWARE TO MAKE RUN-TIME CHECKS
FOR THE FRESENCE OF REQUIRED LAE MUDULES?T L[Y/NItY N BET)

XAKKKKKk KRk MNCAD-RELATED INFORMATION X¥xkkkkKkkx

HOW MANY MNCADs ARE CONTAINED IN YOUR TARGET SYSTEM?PLD!O-1131QRED)

WHAT IS THE VECTOR AIDRESS OF MNCAD #07L0:1120-4741:1400 488 RED

X XERRORXX

RESFONSE IS SYNTACTICALLY INCORRECT!

WHAT IS8 THE VECTOR ADDRESS OF MNCAD #0P[0:120-4741:400 RED

WHAT IS THE CSR ADDRESS OF MNCAD #07[0:171000-1714001:171000 171020 RED

XXERRORXX
THE ATTEMFT TO SIMULATE AN INTERRUFT USING CSR ADDRESS 171020 FAILED.

WHAT IS THE VECTOR ADDRESS OF MNCAD #0?L0:120-4741:400RED)

WHAT IS THE CSR ADDRESS OF MNCAD #07L0$171000-1714001:171000 RED)

DOES YDUR TARGET SYSTEM CONTAIN AN MNCAGPLY/NI:Y RED

WHAT SHOULD BE THE DEFAULT GAIN VALUE WHEN THE GAIN-SELECTION SWITCH
ON AN MNCAG IS SET TO FROGRAMMABLE?!
fS5C0Yy S5(1)s 50(2)s DR S00(3)7? L[D:0-31:0RED

LOES YOUR TARGET SYSTEM CONTAIN AN MNCTF“?EY/NJ&YEETJ
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HOW DO YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING
AN ANALOG INFUT SWEEF (*ADSWF*)?

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESSIY/NI!Y N R®ED)

2) INDICATE DATA OVERRUN BY A FREDETERMINED ERIT FATTERN IN THE
DATA BUFFERLY/NIIN Y RED)

WHAT VALUE SHOULL BE USED TO INDICATE AN ANALOG DATA OVERRUNT

L0:0-1777771337777 RE)

NOTE: THIS VALUE WILL ALSO RE USED T0 REFORT
"CIDADINF'y "ADFAST®s» AND *ADSUM" ERRORS.

KKKKKKKKKK MNCKW-RELATEDR INFORMATION XXKXKKKKKKXK

HOW MANY MNCKWs ARE CONTAINED IN YOUR TARGET SYSTEMTLDIO-2132 3R
¥KERRORXX

RESFONSE IS OUT OF RANGE!

HOW MANY MNCKWs ARE CONTAINED IN YOUR TARGET SYSTEM?PLD!O-21:2 1QRET
WHAT IS THE VECTOR ADIDRRESS OF MNCKW #0?[0:120-474]8440

WHAT IS THE CSR ADDRESS OF MNCKW #07L0:171000-1714001:171020 171000RE)

KXERRORXX
ADDRESS GIVEN CONFLICTS WITH FREVIDUS RESFPONSES.

WHAT IS THE CSR ADDRESS OF MNCKW #07L0:171000-17140033171020RED)
DO YOU WANT THE *GTHIST® SUEFROGRAM IN YOUR LIRRARY?LY/NIYRED

[0 YOU REQUIRE FARALLEL CLOCK-DRIVEN TRANSFERS THROUGH SEVERAL
MNC-SERIES MODULES?LY/NI!NRED

KRARKKRKK(K MNCOI-RELATED INFORMATION KKKk ¥OK¥KXK
HOW MANY MNCDIs ARE CONTAINED IN YOUR TARGET SYSTEM?LD!O-81:8 |@&f

WHAT IS THE VECTOR ADDRESS OF MNCDI $07L0:120-47411120RED)
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WHAT IS THE CSR ADDRESS OF MNCDI #07C0:1171000-1714001:171160

HOW 00 YOU WANT REAL-11/MNC TO HANDLE DATA OVERRUNS DURING
A DIGITAL INFUT SWEEF ("LDISUF")7T

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESGLCY/NIMY

Xkkkkkkkkk MNCDO-RELATED INFORMATION Xkkkk¥xkixx

HOW MANY NNCDO\S ARE CONTAINED IN YOUR TARGET SYSTEMTLR!O-81!8 -1 (RET
¥ XERROR XX

RESFONSE IS SYNTACTICALLY INCORRECT!

HOW MANY MNCDOs ARE CONTAINED IN YOUR TARGET SYSTEM?LD:!0-81:8 1 (RET
WHAT IS THE VECTOR ADDRESS OF MNCDO #0TLO0:120-4741:340 100 /ED

X KERRORX X
RESFONSE IS OUT OF RANGE!

WHAT I8 THE VECTOR ADDRESS OF MNCDO #07L03120-4741:340

WHAT IS THE CSR ADDRESS OF MNCDO #07L0:171000-17140013:1171260

ookkkkk MNCAA-RELATED INFORMATION XkKKKKKKkKXK
HOW MANY MNCAAs ARE CONTAINED IN YOUR TARGET SYSTEM?TLD:0-81:8 1 (RET

WHAT I8 THE CSR ADDRESS OF MNCAA #07PL0:171000-17140013:171060 (E

KKKKKKKkKkX SLU-RELATED INFORMATION XXKkXKKXXXK

HOW MANY SLUs IN YOUR TARGET SYSTEM WILL BE DEDICATED
TO INSTRUMENTS?LD:O-201¢ 2 3@

WHAT IS THE SIZE, IN BYTES,y OF THE INFUT RING BUFFER
FOR EACH CHANNEL?™ L[D:32-10241% 82 (RET
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WHAT IS THE SIZEs, IN BYTESy OF THE OUTFUT RING
BUFFER FOR EACH CHANNEL?LD:!16-10243% 40@E)

WHAT IS THE VECTOR(recv) ADDRESS OF SLU # O0?L0:120-3701:300 RED

WHAT IS THE CSR(recv) ADNDRESS OF SLU # OPL0:1160000~177770181765%00 1 76%10RED
ANOTE~ the tranmsmit CSRy 176514 and vector 304 are actually peindg checked
XXKERRORXX

SIMULATING AN INTERRUFT USING CSKR ADIDRESS 1746514
CAUSES AN INTERRUFT THROUGH VECTOR ADDRESS 314
RATHER THAN THROUGH 304 AS WAS INDICATED

WHAT IS THE VECTOR(recv) ADDRESS OF SLU # 0?[0:120-37013:300 (RE)

WHAT IS THE CSR(recv) ADDRESS OF SLU # OTL0:160000~17777011176500 (RED
XNOTE~ the transmit CSRs 176504 and vector 304 are actually beind checked

WHAT IS THE VECTOR(recv) ADDRESS OF SLU # 1700:120-37011310CRED

WHAT IS THE CSR(recv) AIDRESS OF SLU # 1700:160000~-1777701:176510RED
ANOTE~ the tranmsmit CSRy 176514 and vector 314 are sctuaslly beindg chechked

WHAT IS THE VECTOR(recv) ADDRESS OF SLU # 27[0:1120-370131320RED)

WHAT IS THE CSR(recv) ADNDRESS OF SLU # 2?L0:160000-17777013176520 RED
XNOTE- the transmit CSKy 1765924 and vector 324 are actually beind checked

HOW D0 YOU WANT REAL-11/MNC TO HANDLE DATA COVERRUNS DURING
A SERIAL INFPUT SWEEF

1) IMMEDIATELY TERMINATE THE SAMFLING FROCESSLY/NI:Y RED

HORXKKKKKKXX END REAL-11/MNC GENERATION FHASE 1 X¥okXsokkkkk

STOF -~

XXXKKRKXRXkXk REAL-11/7MNC RT GENERATION FHASE 2 XXXXXKKKXKX

The sustem time is 10148158

The sustem date is 20-AUG-81
ERRORS LDETECTED:
ERRORS DETECTED:
ERRORS DETECTED:S
ERRORS DETECTED?
ERRQORS DETECTED:
ERRORS DETECTED!

OO COC O
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ERRORS DETECTED!
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED:?
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED?S
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED!
ERRORS DETECTED!
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DRETECTED:
ERRORS DETECTED?
ERRORS DETECTED!
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED!?
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED!:
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED!
ERRORS DETECTED?
ERRORS DETECTEDS
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED:
ERRORS DETECTEID:
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED!
ERRORS DETECTED?S
ERRORS DETECTED?
ERRORS DETECTED?
ERRORS DETECTED:
ERRORS DETECTED?
ERRORS DETECTED:?
ERRORS DETECTED?
ERRORS DETECTED?

[eRelieBeoloNeleloReleleRoi-RoReReReloleleNoleReRololieoloRolioleleReNoleloloNelolololNoRoeleReleRoReNoleNololocNoNeoRoNoNoNoloRolaolleNeReRel
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ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ERRORS
ITEMFL
ITEMFF
IWHICH
VOLTS
CELSIU
CONVER
FSCLKA
FSHIST
FSCLKER
FSAD
FSDI
FSIO
FSDA
F8SL
+MAIN,

PFORTRAN-I~L.MAIN.] Errors:

Kkkkkkkxkk END

The sustem time is 11:111:08

DETECTED?
DETECTED:
DETECTED?
DETECTED?
DETECTED?
DETECTEDS
DETECTED:
DETECTED?
HETECTEDR?
DETECTED:
DETECTED!
LDETECTED
DETECTED?
LETECTED?
DETECTED:
DETECTED:
DETECTED:
DETECTED

COOOTCOCOOCO O OO OO O

0y Warnindgs? 1

REAL-11/MNC RT GENERATION FPHASE2 X¥XXXXXXKXX

The sustem date is 20~-AUG-81
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A.5.4 Installing Generated REAL-11/MNC Software

Before you verify REAL-11/MNC software that has been generated by the
MNCGEN procedure, be sure the software is on the development system
disk. If you did not specify the development system disk as device N: for the
MNCGEN dialog, copy the REAL-11/MNC software to the development
system disk by performing the following procedures:

1. Bootstrap the development system disk in drive 0.

Mount the disk that contains the generated REAL—-11/MNC software in
drive 1. This disk is the one that was in device N: during the MNCGEN
procedure.

2. Copy the software by typing:

+COPY  dul:MNCLIB.OBJ duO:MNCLIB,OBJGD

where d4v is DL if you have two RLO1/RLO02 disks or pv if you have only
RX02 diskettes.

A.5.5 Verifying Generated REAL-11/MNC Software

This section contains instructions for verifying REAL-11/MNC software
that you have generated by performing the REAL-11/MNC Software
Generation Procedure (MNCGEN). For instructions on verifying distrib-
uted REAL-11/MNC software, see Section 4.2.3.

To verify generated REAL-11/MNC software:

1. Be sure disks are in the same drives they were in during the MNCGEN
procedure and that those drives still have the same logical device
names they had during the MNCGEN procedure. Also be sure that
device N: contains at least 100 contiguous free blocks; if necessary, use
the SQUEEZE command to consolidate free space on device N:.

2. The clock Schmitt triggers can generate outputs in response to electri-
cal noise when no device is connected to the input. To avoid such spuri-
ous responses from unused Schmitt triggers, set the mode selector of
each MNCKW clock module to VAR and turn the associated potentiom-
eter to either of its extreme settings.

Also be sure no instruments are connected to the MNC—series modules.

3. The verification procedure creates (and deletes) files named
MVERN.OBJ and MTMP.RUN. Therefore, if you have any files with
those names, rename them before you begin the verification procedure.

4. You must be using the SJ or FB monitor when you execute the
REAL-11/MNC verification procedure. You also must execute the pro-
cedure on the system console terminal.

5. Execute the verification procedure by typing:

, BI:MNCLIB. VERGED
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As the verification procedure tests the REAL-11/MNC software, it
prints messages on the console terminal. The following list contains the
types of messages and an example of each:

' e confirmation messages, which verify that an MNC-series module and
some related REAL-11/MNC software have been exercised success-
fully. For example: |

The primary clock (1st MNCKW) and some related REAL-11 software
have been exercised successfully!

e level-W error messages, which indicate that hardware named in the
message is absent. For example:

'?MUEI?—_N—The REAL-11 software has NOT detected an analod to
digital input module (MNCAD) in this system.

e level-F error messages, which are fatal error messages indicating
* that the software has malfunctioned. One type of fatal error message
names the verification module that has failed. For example:

PMUER~-F~REAL Software Error - Installation failure at PSDI

Another type of fatal error message lists trouble-shooting aids for
DIGITAL support personnel. For example:

PMVER-F-***UNEXPECTED ERROR DURING MNCAA RELATED PHABE***
*#**¥*CHECK HARDWARE I/0 SIGNALG**x

Trouble-shooting aids for DEC surrort:
a) IND = 1
b) INFO(1) = 334

A third type of fatal error message indicates either that required
MNC-series hardware is not present or that vector and/or CSR ad-
dress switch settings do not agree with values you gave for those
settings during the MNCGEN dialog. For example:

?MVER-F-MNCAD CSR/VECTOR addressing rroblem
e the completion message:

8TOP--VERIFICATION PROCESS COMPLETE

When the console terminal displays the system dot, evaluate the results
of the verification procedure:

e If the terminal has displayed only a series of confirmation messages
followed by the completion message, then the REAL-11/MNC soft-
ware and MNC—series hardware are correctly installed.

e If the terminal has displayed any level-W messages, then
MNC-series hardware is absent. If a level-W message names an
MNC-series module that is present in your system, be sure that mod-
ule’s vector and CSR address switches are correctly set, then execute
the verification procedure again. Ignore level-W messages that name
MNC-series hardware not present in your system.
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o If the terminal has displayed any level-F messages that indicate
missing hardware or inaccurately set vector and/or CSR address
switches, then again execute the MNCGEN procedure and install and
verify the generated software.

o If the terminal has displayed any level-F messages that indicate soft-
ware malfunction, call the MINC Product Services Center for further
information. "

e If the terminal has displayed a series of messages but has not printed
the completion message, then the software has malfunctioned; call
the MINC Product Services Center for additional information.

A.5.6 Adding a Library of Generated REAL-11/MNC Software to
SYSLIB

When you have installed all needed FEP-11 software, see Section 5.6 for
information on using the librarian to add files to SYSLIB.
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| Appendix B

SYSGEN Answers that Will Duplicate the Installed
XM Monitor

The following page lists the SYSGEN answers that you can use to duplicate
the XM monitor built by the SYSGEN option of the FEP Installation Disk.
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3-10, 4-5
Addresses,
IBV11-A CSR, 4-11
IBV11-A vector, 4-11
MNCAA CSR, A-14
MNCAD CSR, A-9
MNCAD vector, A-9
MNCDI CSR, A-13
MNCDI vector, A-13
MNCDO CSR, A-14
MNCDO vector, A-14
MNCKW CSR, A-12
MNCKW vector, A—12
MNC-series CSR, 4-6
MNC-series vector, 4-6
SLU CSR, A-15
SLU vector, A—15
ADINP, A-9
ADSWP, A-9
data overrun, 4-7, A-10, A-11
Alternate extended-memory overlay, 4-21
ANSI mode, 8-1 to 8-3
Assembly listings, A7
ASSIGN command,
RT-11, 3-5, 3-11, 4-8, 4-14, 4-17, 4-24,
A-6
Assignments,
device, 3-5, 3-11, 4-8, 4-14, 4-17, 4-24,
A-6
AUTO XOFF/XON, 24, 5-1
AUTOPATCH, 2-4, 2-9, 2-17, 3-4, 3-10

Bad blocks, 3-4, 3-7, 3-9, 3-13
BLODAT.OBJ, 7-1
BREAK key, 2-5, 6-1
Buffer,
input ring, A-15
output ring, A-15

Choosing form of MNCGEN, A-3, A4
Clock,

primary, A-12
secondary, A—12

CLOCKA, A-12
CLOCKB, A-12
- Command, RT-11,

ASSIGN, 3-5, 3-11, 4-8, 4-14, 4-17, A-6

COPY, 3-7, 3-13, 4-8, 4-10, 4-11, 4-12,
4-13, 5-7, A—42

DELETE, 2-13, 4-18

EDIT, 5-2, 5-3

EXECUTE, 5-8

FORMAT, 3-9, 44

FORTRAN, 4-15, 5-3, 5-8

FRUN, 6-7

INITIALIZE, 2-11, 3-4, 3-7, 3-9, 3-13,
4-4,4-5

INSTALL, 4-12

LIBRARY, 5-6, 5-7

LINK, 5-4, 5-5, 6-7, 74

LOAD, 4-12

REMOVE, 4-11

RENAME, 2-9, 2-17, 3-4, 3-5, 3-10,
4-5

RESUME, 6-8

RUN, 5-8

SET, 2-6, 5-2

SQUEEZE, 34, 3-7, 3-9, 4-3, 4-15

UNLOAD, 4-11

Compiling a program, 5-3, 5-4, 5-8
Completion routines, 6-2, 6-3
Configurations,

MNC-series, A-2, A-11

Control Status Register (CSR),

see CSR addresses

COPY command,

RT-11, 3-7, 3-13, 4-8, 4-10, 4-11,
4-12, 4-13, 5-7, A-42

Index-1



Copying a disk,
with the FEP distribution disk, 2-7, 2-8
with the FEP Installation Diskette,
2-15, 2-16
Correcting MNCGEN input errors, A-35
Creating a program, 5-3
CSR addresses,
IBV11-A, 4-11
MNCAA, A-14
MNCAD, A-9
MNCDI, A-13
MNCDO, A-14
MNCKW, A-12
SLU, A-15
CTRL/C,
precaution when typing, 6-1

Data overrun,
ADSWP, 4-7, A-10, A-11
DISWP, 4-7, A-13
Serial I/0, A-15
Default gain value, 4-7, A-9
Default listing device, 2—23
Default responses,
MNCGEN, A-4, A-5
DELETE command,
RT-11, 2-13, 4-18
Development system disk,
contents of the RLO1/RL02, 2-11, 2-12
preserving the RLO1/RL02, 3-7
Development system diskette,
contents of the RX02, 2-20
preserving the RX02, 3-13
Device assignments, 3—-5, 3-11, 4-8, 4-14
4-17,4-24, A6
Device slots,
RT-11, 2-24
Dialog,
sample MNCGEN, A-17 to A-41
DIGO, A-13
DINP, A-13
Distribution media, 1-2, 1-3
DISWP, A-13
data overrun, A-14
DOSWP, A-14
DOUT, A-14

EDIT command,
RT-11, 5-2, 5-3
EDIT programs,
RT-11, 5-2, 5-3
Editors, 5-2, 5-3
EIS, 3-5, 3—-11, 4-17

Index—2

Errors,

correcting MNCGEN input, A-35
ERRTXT.TXT, 7-1
Executable load module, 5-5, 5-8
Executing a program, 5-8, 5-9
Extended-memory-resident overlay, 4-21

FB monitor, 2-6, 2-11, 2-14, 2-20, 2-22,
3-3, 44, 4-7,4-12, 6-1, 6-2 to 64
FDT,
distributed files, 4-18
distribution media, 1-3
installing, 4-18 to 4-20
uses of, 1-2
using, 5-8
verifying, 4-19, 4-20
FDT.MAC, 4-18
FDT.OBJ, 4-18
FDTVER.FOR, 4-18
FEP Library Diskette, 4-4, 4-10, 4-13, 4-16,
4-18, 4-20
FEP/FRP,
components of, 1-2
distribution media, 1-2, 1-3, 4-1
hardware requirements, 1-2
installing, 1-3, 4-1 to 4-35
minimal software needed for installing,
44
patching, 4-1, 4-5
preparing to install, 4-3 to 4-5
File storage,
intermediate, 5-6, A-6
Files,
distributed FDT, 4-18
distributed REAL-11/MNC, 4-6, A-1, A-2
protecting, 2-17, 3-5, 3-10, 4-5
removing protection of, 2-17, 3—4,
3-10, 4-5
FIS, 1-1, 3-5, 3-6, 3-11, 3-12
Foreground jobs,
executing XM, 6-7, 6-8
linking XM, 6-7, 6-8
FORGEN dialog, 3-5 to 3-7, 3-10 to 3-13
Form of MNCGEN,
choosing, A-3, A-4
expanded, A-3, A—4
short, A-3, A—4
FORMAT command,
RT-11, 3-9, 44
FORTRAN command,
RT-11, 4-15, 5-3, 5-8



FORTRAN 1V,
building the compiler on RL0O1/RL02s, 3-5
to 3-7
building the compiler on RX02s, 3-10 to
3-13 g
building the OTS on RL0O1/RL02s, 3-5 to
3-7
building the OTS on RX02s, 3—-10 to 3-13
floating-point hardware and RL0O1/RL02s,
3-5, 3-6
floating-point hardware and RX02s, 3-11,
3-12
FORGEN dialog and RL01/RL02s, 3-5 to
3-7
FORGEN dialog and RX02s, 3-10 to
3-13
installing on RLO1/RL02s, 3-1 to 3—7
installing on RX02s, 3-8 to 3-13
installing standard software, 3-1
minimal software needed to install, 3—-3
OTSGEN dialog and RL0O1/RL02s,
3-6, 3-7
OTSGEN dialog and RX02s, 3-12, 3—-13
patching on RLO1/RL02s, 3—4, 3-5
patching on RX02s, 3-10
preparing to install on RL0O1/RL02s, 3-3
preparing to install on RX02s, 3-8, 3-9
preserving the RLO1/RL02 development
system, 3-7
preserving the RLO1/RL02 distribution
media, 3—4
preserving the RX02 development system,
3-13
preserving the RX02 distribution media,
3-9, 3-10
RLO1/RLO2 distribution media, 1-2, 1-3
RX02 distribution media, 1-2, 1-3, 3-9
standard compiler, 1-3, 3-1
standard OTS, 1-3, 3-1
tailoring, 3-1
testing on RLO1/RL02s, 3-7
testing on RX02s, 3—13
FPU, 1-1, 3-6, 3-12
FRUN command, 6--7

Gain value,
default, 4-7, A-9
Gain-selection switch,
MNCAG, A-9
Global symbols, 5-5, 5-6
- GREEK character font, 7-1
GREEK Font, 7-1
GTHIST, 4-7, A-12

Hard-copy terminal,
setting characteristics of, 5-2

IADINP, A-8

1B, 4-11, 4-12

IB.SYG, 4-11

IBLIB.OBJ, 4-10 to 4-13, 5-6
IBMNC.SYS, 4-10, 4-11

IBS,

device handlers, 4-10 to 4-13

distribution media, 1-2, 1-3

hardware requirements, 1-2

installing, 4-10 to 4-13

library files, 4-10 to 4-13

performing SYSGEN for, 4-11

uses of, 1-2

verifying, 4-13

XM monitor and, 4-11, 4-12
IBV11-A IEEE bus, 1-2, 4-11

CSR address switch, 4-11

vector address switch, 4-11
IBXMNC.SYS, 4-10
IEEE bus,

see IBV11-A IEEE bus
Indirect command file for

" program development, 5-9 to 5-13
INITIALIZE command,

RT-11, 2-11, 34, 3-7, 3-9, 3-13, 4-4, 45
Initializing an RLO1/RLO02 disk, 2-11
Initializing an RX02 diskette, 34, 3—7, 3-9,

3-13,4-4,4-5
Input ring buffer, A-15
INSTALL command,

RT-11, 4-12
Installation,

distributed REAL-11/MNC, 4-6 to 4-10

FDT, 4-18 to 4-20

FEP/FRP, 1-3, 4-1 to 4-35

FORTRAN IV on RL0O1/RL02s, 3—1 to 3-7

FORTRAN IV on RX02s, 3-8 to 3-13 .

generated REAL-11/MNC, A—42 to A—44

IBS, 4-10 to 4-13

LSP, 4-16 to 4-18

RGL/11, 4-20 to 4-35

RT-11, 21 to 2-28

SSP, 4-13 to 4-16
Interactive procedure for

program development, 5-9, 5-13 to 5-19
Intermediate file storage, 5-6, A—6
INTSET Interrupt Service Routine, 6—4

KED, 2-11, 2-20, 5-2, 5-3
.KSCT p-sects, 66
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. Librarian, 5-5 to 5-7
LIBRARY command,
RT-11, 5-6, 5-7
Line printer,
parallel, 2-22, 3-3, 44
serial, 2-22, 3-3, 4—4
LINK command,
RT-11, 5-4, 5-5, 6-7, 7-4

Linker, 5-4, 5-5, 5-8, 6—4 to 6-8, 7-2 to 7-7
Linking a program, 5-4, 5-5, 5-8, 6—4 to 6-8,

7-2 to 7-7
Linking a program that calls RGL/11
software, 7-2 to 7-7 ,
Linking REAL-11/MNC subprograms,
6—4 to 6-9
Listing device,
default, 2-23
Listings,
assembly, A7
LOAD command,
RT-11, 4-12
Load map, 6-6
Locking USR into memory, 6-5
LP.SYS, 2-11, 2-22, 3-3,4-4
LS.SYS, 2-11, 2-22, 3-3, 4-4
LSP,
distribution media, 1-3
hardware requirements, 1-2
indirect command file, 4-16, 4-17
installation options, 4-16
installing, 4-16 to 4-18
interactive build procedure, 4-16, 4-17
uses of, 1-2
verifying, 4-17
LSPBLD.COM, 4--16, 4-17
LSPCND.MAC, 4-16
LSPMAK.SAV, 4-16
LSPVER.COM, 4-16, 4-17

MACRO assembler,
deleting the, 4-1, 4-35
MACRO.SAV, 4-35
MADSTS, A-9
MDSC.MAC, A-3, A-5, A-6, A-17
Memory,
locking USR into, 6-5
MINC Product Services Center, 4-10,
4-20, A-44
MINC-11, 1-1
MINC-23, 1-1
MINC/DECLAB-23, 1-1

Minimal software for installing FEP/FRP,

4-4,4-5

Index-4

Minimal software for installing FORTRAN
IV, 3-3
MNCAA,
CSR address, A-14
specifications in MNCGEN, A-14
MNCAD,
CSR address, A-9
specifications in MNCGEN, A—8 to A-11
vector address, A-9
MNCAG,
gain-selection switch, A-9
mode, A-9
MNCAM, A-9
MNCDI,
CSR address, A-13
specifications in MNCGEN, A-12, A-13
vector address, A—13
MNCDO,
CSR address, A-14
specifications in MNCGEN, A-13, A-14
vector address, A-14
MNCGEN,
see REAL-11/MNC Software Generation
Procedure
MNCGEN.SAV, A-2
MNCKW,
CSR address, A-12
‘mode, 4-8
specifications in MNCGEN, A-12, A-13
vector address, A—-12
MNCLIB.OBJ, 4-7, A-6, A-42
MNCLST.BLD, A-7, A-16
MNCMUL.OBJ, 4-6 to 4-8
MNCNOL.BLD, A-7, A-16
MNCSNG.OBJ, 4-6 to 4-8
MNCTP, A-10
MNC-series modules,
configurations, A-2, A-8, A-11
CSR addresses, 4-6, 6—1
errors indicating missing, 6-14, 6-15
run-time hardware checking of, A-8
target system, A-8, A-12
vector addresses, 46
Mode,
ANSI, 8-2, 8-3
MNCAG, A-9
SET-UP A, 24, 2-5
SET-UP B, 24
VT52, 5-1, 5-2, 8-1 to 8-3
Monitor, RT-11,
FB, 2-6, 2-11, 2-14, 2-20, 2-22, 3-3,
4-4 47 4-12,6-1 to 64
SJ, 2-6, 2-11, 2-14, 2-20, 2-22, 3-3,
4-4 4-7, 4-12,6-1 to 64
XM, 2-23 to 228, 2-25, 6-3 to 6-9



MQ handler, 6-6

MTMP.RUN, 4-9, A-42

Multiple clock-driven sweeps, 4-6, 4—7, A-12
MVERN.OBJ, 4-9, A-42

OTSGEN dialog, 3-6, 3-7, 3-12, 3-13
Output ring buffer, A-15
Overlays,
and RGL/11, 4-21 to 4-23
Overrun,
ADSWP data, 4-7, A—10 A-11
DISWP data, 4-7, A-13

Parallel line printer, 2-22, 3-3, 4-4
Parallel clock-driven transfers, 4-6, 4-7,
A-13
PDP-11/03, 1-1, 3-5, 3-6, 3—-11, 3-12
PDP-11/23, 1-1, 3-5, 3-6, 311, 3-12
Phase 1 of MNCGEN, A-3, A-4, A-7, A-186,
A-17
Phase 2 of MNCGEN, A-3, A-6, A-7, A-186,
A-17
Placement requirements,
hardware, A-12
Planning for MNCGEN, 4-6, A-2, A-3
PLOTS55,
using with a VT105, 5-1, 8-1 to 8-4
Postponing Phase 2 of MNCGEN, A-7
PREP.COM, 5-9, 5-10
Preserving an RL0O1/RL02 development
system disk, 3-7
Preserving an RLO1/RL02 distribution disk,
34
Preserving an RX02 development system
~ diskette, 3-13
Preserving an RX02 distribution disk, 3-9,
3-10
Privileged jobs, 6-5
PRMLIB , 4-23
Procedure for MNCGEN, A-2 to A-41
‘Processor,
bootstrapping, 2-5, 6-1
halting, 2-5, 6-1
Product Services Center,
see MINC Product Services Center
PROGD.FOR, 5-9, 5-13 to 5-19
Program,
compiling a, 5-3, 54, 5-8
creating a, 5-3
editing a, 5-3, 5-8 -
executable load module, 5-5, 5-8
executing a, 5-8, 5-9
indirect command file for developing a,
5-9 to 5-12

Program (Cont.),
interactive procedure for developing a, 5-9,
5-13 to 5-19
linking a, 5—4, 5-5, 5-8, 64 to 6-8,
7-2 to 7-7
Program-development aids, 5-9 to 5-19
.PROTECT programmed request, 64
Protecting files, 2-17, 3-5, 3-10, 4-5
P—sects, 6-6

QBUS INIT function, 6-1
Question types,
MNCGEN, A-4, A-5

REAL-11/MNC,
distributed files, 4-6, A-1, A-2
distributed libraries, 4-6, 4-7
distribution media, 1-3, A-1, A-2
hardware requirements, 1-2
installing distributed, 4-6 to 4-10
installing generated, A—42
linking, 64 to 6-8
performance with the FB and XM

monitors, 6-15

precautions when using, 6-1 to 6-15
selecting a library, 4-6, 47
sweep-status word, 6-2
uses of, 1-2
using, 6-1 to 6-15
verifying distributed, 4-8 to 4-10
verifying generated, A-42 to A—44
XM monitor and, 6-5 to 6-14

REAL-11/MNC Software Generation
Procedure (MNCGEN),
assigning device names, A-5, A-6
choosing form of, A-3, A—4
conflict in answers, A-5
default responses, A—4, A-5
executing the, A-3
expanded form of, A-3, A-4
help information, A-3, A-35
input errors, correcting, A-35
MNCAA-related questions, A-14, A-15
MNCAD-related questions, A-9 to A-11
MNCAG-related questions, A-9
MNCDI-related questions, A-13, A-14
MNCDO-related questions, A-14
MNCKW-related questions, A-12, A-13
MNCTP-related question, A-10
Phase 1 of, A-3, A4, A—7, A-16, A-17
Phase 2 of, A-3, A-6, A-7, A-16, A-17
planning for, 4-6, A-2, A-3
postponing Phase 2 of, A—7
procedure for, A-2 to A-41
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REAL~11/MNC Software Generation
Procedure(MNCGEN) (Cont.),
producing assembly listing files, A-7
question types, A—4, A-5
range for answers, A—4, A-5
requirements for, A-5 to A-7
‘run-time hardware checking, A-8
sample dialogs, A-17 to A—41
short form of, A-3, A4
SLU-related questions, A-15, A-16
verifying generated software,

A-42 to A—44
ReGis, 4-12
REMOVE command,

RT-11, 4-11

Removing file protection, 2-17, 3—4,
3-10, 4-5

Removing global symbols, 5-5, 5-6

RENAME command, ,

RT-11, 2-9, 2-17, 3-4, 3-5, 3-10,

4-5

Requirements,
for MNCGEN, A-5 to A-7
hardware placement, A-12

RESUME command, 6-8

REXLIB, 4-23

RGLINS, 4-24

RGLINS.OVR, 4-24

RGLLIB.OBJ, 4-23, 7-1

RGLLNK, 4-26, 4-27, 7-2

RGLVF1, 4-28

RGLVF2, 4-28

RGL/11,
block data module, 7-1
completing the installation of, 4-26, 4-27
error messages, 7-1
executing a program that calls, 7-7, 7-8
files, 4-21
Greek character font, 7-1
installing, 4-20 to 4-35
library, 4-23, 7-1
linking a program that calls, 7-2, 7-7
overlays, 4-21
verifying, 4-25 to 4-35

RLO1/RL0O2 disks,
adding file protection, 3-5
bad blocks, 2—-11
contents of distributed, 1-3
development system disk contents,

2-11, 2-12

initializing, 2—-11

installing FORTRAN IV on, 3-1 to 3-7
installing RT-11 on, 2-6 to 2-12,

2-23 to 2-25

Index—6

RLO1/RL02 disks (Cont.),

preserving a non-system disk, 2-7, 28,
3-9, 3-10

preserving a system disk, 3—7

removing file protection, 2-17, 3—4, 4-5

SQUEEZE command and, 3-4

storage capacity, 1-1

using, 1-1, 1-2

Routines,

completion, 6-2, 6-3
User Service (USR), 64, 6-5

RT-11,

ASSIGN command, 3-5, 3-11, 4-8,
4-14,4-17, A-6

bootstrapping, 2-5

compressing the disk, 2-23

COPY command, 3-7, 3-13, 4-8, 4-10,
4-11, 4-12, 4-13, 5-7, A-42

customizing, 2-23

DELETE command, 2-13, 4-18

device drivers, 2-24

device slots, 2—24

distribution media, 1-3

EDIT command, 5-2, 5-3

edit programs, 5-2, 5-3

EXECUTE command, 5-8

FORMAT command, 3-9, 44

FORTRAN command, 4-15, 5-3, 5-8

FRUN command, 6-7

INITIALIZE command, 2-11, 3—4, 3-7,
3-9, 3-13,4-4,4-5

INSTALL command, 4-12

installing, 1-3, 2-1 to 2-28

installing on RLO1/RLO2 disks,
2-6 to 2-12, 2-23 to 2-25

installing on RX02 diskettes, 2-13 to 2-22,
2-26 to 2-28

keyboard monitor commands, 228

LIBRARY command, 5-6, 5-7

LINK command, 54, 5-5, 6-7, 74

LOAD command, 4-12 !

multi-terminal support, 2-28

patching, 2-9, 2-10, 2-17

preparing to install, 2—4 to 2—6

preserving the RLO1/RL02 distribution
disk, 2-7, 2-8 '

preserving the RX02 distribution disks,
2-15, 2-16 ‘

preserving the working system, 2-23

REMOVE command, 4-11

RENAME command, 2-9, 2-17,
34, 3-5,
3-10, 45



RT-11 (Cont.),
RESUME command, 6-8
RUN command, 5-8
SET command, 2-6, 5-2
SQUEEZE command, 3—4, 3-7, 3-9,
4-3, 4--15
standard software, 1-3, 2—22
system generation process,
see SYSGEN
testing the working system, 2-22
UNLOAD command, 4-11
RUN command,
RT-11, 5-8
RXO01 diskettes,
SYSGEN and, 2-28
RX02 diskettes,
bad blocks, 3-9, 3—13
contents of distributed, 1-3
development-system diskette contents,
2-20
device full, 2-13
freeing space on, 2-13, 2-14
initializing, 3-9, 3-13, 44
installing FORTRAN IV on, 3-8 to 3-13
installing RT-11 on, 2-13 to 2-22,
2-26 to 2-28
librarian and, 5-7
preserving a non-system diskette, 3-9,
3-10
preserving a system diskette, 3—-13
removing file protection, 2-17, 3—10
storage capacity, 1-1 :
SQUEEZE command and, 3-9, 3-13
SYSGEN and, 2-28
using, 1-1, 1-2
utilities diskette contents, 2-20, 2—22

Sample MNCGEN dialogs, A-17 to A—41
Schmitt trigger, 4-8, A—42 ’
Serial I/O,
data overrun, A-15
“input ring buffer, A-15
output ring buffer, A-15
Serial line printer, 2-22, 3-3, 44
Service Routines,
User (USR), 6-4, 6-5
SET command,
RT-11, 2-6, 5-2
SET TT NOPAGE, 2-6
SET-UP A mode, 2-4, 2-5
SET-UP B mode, 2—4
Short form of MNCGEN, A-3, A-4
SJ monitor, 2-6, 2-11, 2-14, 2-20, 2-22,
3-3,4-4,4-7,4-12, 6-1 to 6-4

SLU,

CSR address, A-15 ,

specifications in MNCGEN, A-15, A-16

vector address, A-15
Specifications in MNCGEN,

MNCAA, A-14

MNCAD, A-9 to A-11

MNCDI, A-13, A-14

MNCDO, A-14

MNCKW, A-12, A-13

SLU, A-15
Specifying value of gain, A-9
SQUEEZE command,

RT-11, 34, 3-7, 3-9, 4-3, 4-15
SSP,

compiling, 4-14 to 4-16

data files, 4-13 ,

distribution media, 1-3

hardware requirements, 1-2

indirect command files, 4-13 to 4-16

installing, 4-13 to 4-16

preparing to add, 4-14

source files, 4-13

test programs, 4-15

uses of, 1-2

verification completion message, 4-15

verification error messages, 4-15

verifying, 4-14, 4-15
STARTF.COM, 2-22, 2-23, 4-12
STARTS.COM, 2-22, 2-23, 4-12
Startup indirect command files,

customizing, 2-23, 5-2
STARTX.COM, 2-23, 4-12
Status Register (CSR),

Control, see CSR addresses
Storage,

intermediate file, 56, A—6
Storage capacity,

RLO1/RLO2, 1-1

RX02, 1-1
Sweeps,

multiple clock-driven, 4-6, 4-7, A-12
Sweep-status word, 6-2
Switch,

MNCAG gain-selector, A—9
SYNCH ERROR, 6-2 :
SYSGEN,

answers that duplicate the

installed XM monitor, B-1, B-2

IBS and, 2-23, 2-24, 4-11

nonstandard answers, 2—28

performing, 2—-23 to 2-28

standard answers, 2—28

with the FEP distribution disk, 2-23, 2—24
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SYSGEN (Cont.),
with the FEP installation diskette,
2-26, 2-28 '
SYSLIB.OBJ, 3-3, 3-6, 3-12, 54 to 5-7,
84, A-44
SYSMAC.SML, 4-35
System,
MNC-series target, A—8

Target system,
MNC-series, A—8
Terminal,
as default listing device, 2-23
VT55, 8-1
VT105, 8-1 to 8-3
VTi125, 1-2, 8-1
Testing installed software,
see Verification
Text editors, 5-2, 5-3
TMPSSP files, 4-15
Transfers,
parallel clock-driven, 4-6, 4-7, A-13

UNLOAD command,
RT-11, 4-11
Utilities system diskette,
contents of the RX02, 2-22
User Service Routines (USR), 6-4, 6-5

Vector addresses,
IBV11-A, 4-11
MNCAD, A-9
MNCDI, A-13
MNCDO, A-14
MNCKW, A-12
SLU, A-15

Index—8

Verification,
distributed REAL-11/MNC, 4-8 to 4-10
FDT, 4-19, 4-20
FORTRAN 1V, 3-7, 3-13
generated REAL-11/MNC, A-42 to A-44
IBS, 4-13
LSP, 4-17, 4-18
RGL/M1, 4-25 to 4-35
SSP, 4-14, 4-15
Video terminal,
setting characteristics of, 2—4, 2-5,
5-1, 5-2
Virtual jobs, 6-5
Virtual overlays, 6-9 to 6-14
VOEX1.FOR, 6-9, 6-10, 6-13, 6-14
VOEX2.FOR, 6-10 to 6-12
VOEX3.FOR, 6-10, 6-12, 6-13
VTMODE routine, 8-3, 8-4
VT52 mode, 5-1, 5-2, 8-1 to 8-3
VT55 terminal, 8-1
VT105 terminal,
ANSI mode, 8-1 to 8-3
changing the mode of, under
program control, 8-2 to 8—4
manually changing the mode of, 8-2
SET-UP A mode, 24, 2-5
SET-UP B mode, 24
VT52 mode, 5-1, 5-2, 8-1 to 8-3
VT125 terminal, 1-2, 8-1

Word,
sweep-status, 6-2

XM monitor, 2-23 to 2-28, 2-25, 6-3 to 6-9
background jobs, 6-6, 6-7
foreground jobs, 6-7 to 6-9
generating, 2-23 to 2-28
REAL-11/MNC and, 6-5 to 6-14
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READER’S COMMENTS

NOTE: This form is for document comments only. DIGITAL will use comments sub-
mitted on this form at the company’s discretion. If you require a written reply
and are eligible to receive one under Software Performance Report (SPR) ser-
vice, submit your comments on an SPR form.

Did you find this manual imderstandablé, usable, and well-organized? Please make
suggestions for improvement.

Did you find errors in this manual? If so, specify the error and the page number.

Please indicate the type of reader that you most nearly represent.

[J Assembly language programmer

[] Higher-level language programmer

[] Occasional programmer (experienced)

[J User with little programming experience
[0 Student programmer
[0 Other (please specify)

Name Date

Organization Telephone

Street

City State —_ Zip Code

or Country
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