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Documentation Conventions

You should become familiar with certain symbolic conventions used in this
manual.

1.

Examples consist of actual computer output whenever possible. In these
examples, user input appears in red where it must be differentiated
from computer output.

Unless the manual indicates otherwise, all commands or command
strings end with a carriage return. The symbol represents a car-
riage return, @® a line feed, 6 a space, €0 an ESCAPE or ALTMODE,
and (B a tab.

To produce certain characters in system commands, you must type a
combination of keys concurrently. For example, while holding down the
CTRL key, type C to produce the CTRL/C character. Key combinations
such as this are documented as €IL/C), €RUC), and so forth.

In descriptions of command syntax, capital letters represent the com-
mand name, which you must type. Lowercase letters represent a varia-
ble for which you must supply a value.

In examples, you must distinguish between the capital letter O and the
number 0. Examples in this manual represent these characters as fol-
lows:

Letter O: 1
Number O: 0

The sample terminal dialog in this manual contains version numbers
where they would normally appear. The version numbers include xx in
those fields that can vary from installation to installation. The exact
contents of these fields are not of interest in the examples in this man-
ual, as long as appropriate digits appear in the area indicated. The
gsame is true for the FREE BLOCKS messages included in device direc-
tories.

If you submit a software performance report (SPR) to DIGITAL, you
must include the complete version number.

A decimal point () follows a number to indicate that it is a decimal
number. A number without a decimal point is an octal number. For
example, 128. is 128 (decimal) and 126 is 126 (octal).
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2.3.3 System Device Handler

You need a system device handler on each system volume. For example, if
you build an FB system with RLO2 as the system device, the file DL.SYS
must be on the system disk.

2.3.4 Other Device Handlers

In addition to the system device handler, you need the device handlers for
the other peripheral devices in your configuration. You do not need handler
files for any devices you do not have. You must have TT.SYS (the terminal
handler) on your system volume if you plan to use a BL monitor or a non-
multiterminal SJ monitor. However, the FB, XM, and multiterminal SJ
monitors each contain an integral, resident TT handler, so you need not
have TT.SYS on your system volume if you plan to use any of those moni-
tors.

2.3.5 Default System Library

To use the LINK utility program, you may need the file SYSLIB.OBJ, the
default system library, which the RT-11 linker searches to resolve any
undefined globals at the end of a linking operation.

Generally, SYSLIB for your application should contain the system sub-
routines (the file SYSLIB.OBJ found in the software kit), installation-spe-
cific libraries of application subroutines, and the FORTRAN OTS routines.
If SYSLIB must contain application subroutines and language routines,
you must customize it to include these routines. If you intend to link over-
laid files, you need SYSLIB, because it contains the overlay handlers. If you
are a MACRO-only user, requiring only the overlay handlers in SYSLIB
(and not the other routines), you can create a separate library containing
only the overlay handlers by using the EXTRACT option with the LI-
BRARY command. You can name the new, smaller library SYSLIB. Sec-
tion 2.7.10 describes the procedure for creating such a library. Section
2.7.10 also describes adding the overlay handlers to another hibrary (for
example, FORLIB or the DIBOL library) when the other library already
exists.

To add modules to SYSLIB from a file xxxxxx.0BJ, use the following com-
mand, in which you need both the /REMOVE and /INSERT options. /IN-
SERT inserts the new library or module in the old one; /REMOVE removes
the duplicate giobal, $OVRH, from the library directory. You must remove
$OVRH from the library directory for SYSLIB to function properly. This
global appears in both overlay handlers, OHANDL and VHANDL, because
VHANDL includes the program code found in OHANDL. VHANDL pro-
cesses both unmapped and virtual overlays, while OHANDL processes only
unmapped overlays.

VL IBRARY /INBER
Glabal? $0U
Global? %E
Global? $ERRY
Globkal? GED

+
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Unless you want to change the help text, HELP.SAV is the only file you
need.

Section 2.7.14 describes how to customize the help text to your specific
needs.

2.3.8 Line Printer Handlers

The software kit includes the line printer handler, LP.SYS, and the serial
printer handler, LS.SYS. If your hardware configuration includes a serial
printer instead of the usual line printer, you should include only LS.SYS in
your working system.

You can use the serial printer in the same way you use a line printer. On
your working system volume, rename the original LP.SYS file to some-
thing else in order to save it. Then, rename LS.SYS to LP.SYS.

!

5.

7

tRER
s BOCT

LS. .8YE LP.BY

v (RET

!,

You must reboot the system after renaming the handler so the proper han-
dler will be installed in the device table. Then, when you use the PRINT
command, the system sends output to the serial printer. Since vou will
store both the distribution medium and the backup volume(s) you make
during the installation process, you will always have copies of both han-
dlers.

If your serial printer is installed at nonstandard vector and control status
register addresses, you can use the SET command to change the addresses.
(See Section 2.7.11.1.) Note, however, that once you have renamed
LS.SYS to LP.SYS, you must use the device name LP: in a SET command,
The available SET options would still be those for the LS handler.

2.3.9 MACRO-11 Assembler

If you intend to use the MACRO-11 assembler, you need the files
MACRO.SAV and SYSMAC.SML (the system macro library) on the system
volume. See the RT-11 System Ultilities Manual for a description of the
assembly process.

2.3.10 Line Printer Utilities

RT-11 contains two utilities, QUEUE and SPOOL, that are used to send
output to the printer. Both utilities run with the FB and XM meonitors only,
and can be used as foreground or system jobs. You must perform the system
generation process to generate support for system jobs under the FB moni-
tor.

To use QUEUE, you need the files QUEUE.REL (which queues and prints
the files you specify) and QUEMAN.SAV (which processes command lines
and sends the information to QUEUE.REL). When you run QUEUE, it
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The command to assign the default device to Unit 1 is as follows:

SEETON wwie DH @D

You can include this command in your start-up command file to assign the
default device to xx1: whenever you boot the system. The procedures in this
manual assume DK: is the system device unless indicated otherwise. (See
the RT-11 System User’s Guide.)

Be sure to make any adjustments in your procedures if you assign the
default to the data device.

2.4.2 Creating a Separate Utilities Volume

Create a separate utilities volume for the utility programs you expect to
use infrequently. This technique will provide you with a system volume
containing all the components necessary to execute the majority of key-
board commands and perform common program preparation functions.
When you need a seldom-used utility, you can insert the utilities volume in
Unit 1 instead of the data volume. You can then run a non-overlaid utility
directly from the utilities volume (or you can copy the utility temporarily to
the system volume).

NOTE

The PIP and DUP utilities must always reside on the system
volume.

To run a non-overlaid utility from the utilities volume, use the following

: : a . g
commands, where xx is the physical device name, and aaaaaa is the utility
program’s name,

JRUN snlraasaaalld

Replace the utilities volume in Unit 1 with the data volume, and issue the
appropriate commands to the utility.

# TR

However, if you run an overlaid utility from Unit 1, the volume containing
that utility must remain in Unit 1 at all times. Therefore, you should
generally include the overlaid utilities on your system volume. The over-
laid components are PIP, DUP, MACRO, LINK, LIBR, KED, K52, FOR-
MAT, HELP, IND, BUP, SPOOL, and VTCOM.

ODT.OBJ is also useful on the system volume to debug MACRO-11 pro-
grams.
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This arrangement prevents the system from writing across rewinds, since
RT-11 requires contiguous free space in which to write files. However, this
technique prevents you from creating any file over 127 (decimal) blocks
long and also increases fragmentation. Figure 2—1 illustrates the location

of blocks on tape.
EOT i
EQT
L

To create these dummy bad blocks, insert an initialized blank volume
(write-enabled) in Unit 1 and type the following commands:

Figure 2-1: Block Locations on DECtape II

TRACK 2 T

0
TRACK 3f/ BOT

Repeat this procedure on all the cartridges for your working system. Then,
when you build your system, use the volumes on which you have created
these bad blocks.

NOTE

If you create these dummy bad blocks, you should consider
them a permanent part of the cartridge (unless you reinitial-
ize it). You can use the DELETE cormmmand to remove dummy
bad blocks only if you have not compressed the cartridge with
the SQUEEZE command. SQUEEZE renames bad blocks in
such a way that you cannot type the file name to delete the
file.

2.4.4 Creating Several System Volumes

Create several system volumes, each devoted to a particular function. You
can then change the system volume as normal job flow changes the func-
tions you need. To change system volumes, wait for a logical stopping point
in the job flow; do not arbitrarily remove the system volume in the middle
of an operation. Be sure to copy the bootstrap record to each system volume.

2.4.5 Creating Volumes for Use with Introduction to RT-11

If you intend to perform the exercises in Introduction to RT-11, you need
certain components on your working system. If your system device is one of
the small devices (RX01, RX02 or RX50), you need to build four volumes,
which are listed below with the files they contain. Be sure to copy the
bootstrap to each volume.
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your going through the system generation process. Others require less
time-consuming procedures, such as modifying the distributed monitors.
Compare Tables 1-3 and 14, and read the following sections to establish
what you need to do. Identify any non-system-generation customizations
you need to make, and record them on the worksheet at the end of this
chapter (Figure 2-2). You can perform the procedure for each selected cus-
tomization during the installation process (Chapters 3 through 11). System
generation is necessary only if you need a customization that cannot be
achieved with one of the procedures described in the following sections.

NOTE

Refer to Appendix D in the RT-11 System Generation Guide
for additional modifications that further customize specially
generated monitors.

DIGITAL strongly recommends that you use the SIPP utility to install
software customizations. Also, use the feature of SIPP that creates an indi-
rect command file when it installs the customization. In this way, you can
store copies of the indirect command files, so that you can easily install the
customizations again if necessary. When you invoke SIPP and it responds
with an asterisk, enter the following:

‘RUN SIPPEED
¥filrnam COM=filnam,tve/LED
The equal sign and file name cause SIPP to create the indirect file, and /L

causes SIPP not to customize the input file. You can use the indirect file to
customize whenever necessary.

In order to customize your software, you must:
1. Determine which customization(s) you wish to make.

2. Locate the symbol of the software component you wish to modify. The
values of symbols for monitor customizations may be obtained from the
link maps distributed with RT-11 as the files RTBL.MAP, RTSJ . MAP,
RTFB.MAP, and RTXM.MAP. The values of symbels for utility custom-
izations may be found in the file CUSTOM.TXT.

3. Follow the instructions to modify the software component, substituting
the actual address value of the symbol in place of the symbol in the
update.

NOTE

In the software customizations reproduced in this manual,
lowercase alphabetic x represents unknown characters.
These characters vary according to the specific software com-
ponent. All numeric input values are octal.

2.7.1 Changing Characters That Indicate insertion/Deletion

You can modify SRCCOM to change the default characters that SRCCOM
uses to indicate insertions and deletions on listings. Normally, when you
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use the DIFFERENCES/CHANGEBAR command or SRCCOM’s /D option
e to compare two files, SRCCOM places vertical bars next to each line that
‘ has been added to the new file and bullets {lowercase alphabetic o) next to
lines that have been deleted. If you want to use characters other than the

vertical bar and bullet characters, you can modify SRCCOM.

In the following customization, n is the ASCII code for the character you
want to use to indicate insertions, and m is the ASCII code for the character
you want to use to indicate deletions.

JRUN BIPPED

*SRODOM, SAVEERD

Base? ofs

Offset? 1 OOOEE
Base Offsey a14
GOO00o 001000 076157
DO0GG0 001000 o
000000 001001 iy
£ 0O0000 00106072 T v

il

2.7.2 Changing Default Output Device from Line Printer to
Terminal

If your configuration does not have a line printer, you can cause monitor
commands to default to the terminal (TT) instead of the line printer (LP).

i Since several monitor commands default the output device to LP, you

should edit the start-up command file to cause all system references to the
device LP: to use the terminal. To change the defaults of such commands
(for example, DUMP and PRINT), you need to add an ASSIGN TT: LP:
command to the start-up file. Then, every time you bootstrap the system,
the reassignment of the default device takes place.

2.7.3 Changing Location of VT11/VS60 Floating Vectors

Under certain circumstances, you may need to change the VI'11/VS60 vec-
tor address. VT11/VS60 display processor vectors are normally located at
320 to 332. However, the floating vector region on the PDP-11 is situated
in locations 300 to 476. Therefore, you may have to move the VT11/VS60
vectors if you add other devices.

If the vectors for your VT11/VS60 change, install the following customiza-
tion to modify the monitor for a different VT11/VS60 vector address. Once
you have made this change, all DIGITAL supplied software that accesses
the display will function properly on the system without further altera-
tions.
In the customization, monitr.SYS is the name of the monitor file that you
want to modify, $RMON is the value of that symbol from the appropriate
monitor link map, and nnn is the location of the first VT11/VS60 vector on
your system. Find the monitor link map for the monitor you want to alter,
£ and use the value of $RMON in the update. Note that nnn must be an even
o octal value between 70 and 464.

§
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JRUN STIPPEED
*#monitr, SYSED
Base? $RMONGE
Offser? AT4FD

Base {iIffset 01d New?
SRMON 000354 000320 ,
SRMON Q00388 G00000 CTRLY yaen

¥

2.7.4 Changing the Number of Directory Columns

You can modify DIR to change the number of columns in the directory
listing that prints when you use the DIRECTORY command. Normally, the
directory contains two sets of three columns, with each set listing file
names and types, file size in blocks, and date of creation. If you use the
/FAST or /BRIEF option with DIRECTORY, DIR lists only file names and
types in five columns. You can also use the /COLUMNS:n option to specify
the number of columns in the directory listing. However, if you want to
change the default number of columns in the directory listing, install the
following change.

In the customization, ffffff is an octal number (in the range 1 to 11) for the
number of directory columns to be displayed when you use the DIREC-
TORY/FAST command. The value nnnnnn is an octal number (in the range
1 to 11) for the number of columns to be displayed when you use the DI-
RECTORY command.

JRUN S1FPEED
*DIR.SAVED

Base? GETD
Offset? LOO0ED
Base Offset Old New?
Qo0000 DOL10GO 0O000S fEeeyEEm
oQo0000 Q01002 000002
QUoo0o Qo1004 000008
#CHYCY

+

2.7.5 Changing the Default Order of Directory Listings

You can change the default order in which directory entries are listed in a
directory listing. The current default order is by position in the directory.

In the following customization, SWS is the value of that symbol from the
CUSTOM.TXT file. The variable nnnnnn represents the address of SWS
that SIPP returns in response to the search command. The variable VYYVVYy
represents the contents of nnnnnn + 2. The variable zzzzzz requests the con-
tents of SWS+2. The variable xxx represents one of-the following default
ordering options:

DAT Order by date (earliest to latest)

NAM Alphabetical order by file name

POS Order by position in directory (current default)
SiZ Order by size (smallest to largest)

TYP Alphabetical order by file type
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JROEE

£, *¥DIR.S
3 ‘ Base?
Dffser? I5ED ~
Search for? SWEHETD
Start? EED
End? RED)
Found at nnnnnn
Offset? nnnnan@El
Base Offcet 014
Q00000 nannnn SWS
QOOGo0 _ommnnnnt2 vyvyyy
OGffset? SHEEES
Base Offset 014 New?
QOQQ00 SKS QoGO0 FRun xBED
Q00000 BWE+2 zTEEET o EED
*CRIT
£ 2.7.6 Changing the Number of /Q Program Sections LINK Allows

You can alter LINK to change the number of absolute base address p-sects
(/Q p-sects) that LINK allows. Normally, the /Q option to LINK lets you
specify the absolute base addresses of up to eight p-sects in your program.
You need absolute base address p-sects to prepare programs in absolute
loading format for use in read only memory (ROM) storage. Refer to the
RT-11 System Utilities Manual for more information about absolute base
address p-sects and about LINK in general.

The limit of eight such p-sects, however, is the default number, and you can
change it by altering LINK. LINK uses the number of p-sects to set up the
/Q buffer area and to establish how many times it should ask the question:

Load section: address?
Note, however, that LINK allocates the buffer space even if you do not use

the /Q option when you perform the link. LINK calculates the size of the
buffer to be three times the contents of QSWNUM.

£ To change the number of /Q p-sects LINK allows, use SIPP to change
LINK.SAV as follows. QSWNUM is the value of that symbol from the
CUSTOM.TXT file. The number nnn must be in the range 1 to 177 (octal);
it represents the number of p-sects you want.

Segmen

Base? 0

Offset? OSHAUNED

Sedment Base Offset 01d New?

000000 000000 QEWNUM ?  nnn@@
000000 Qo000 QSWNUM+2Z 7 WY )

E 3 R

+

2.7.7 Changing the Size of LINK’s Library Module List

You can modify LINK to change the default size of LINK’s list of library
modules. LINK creates a list of 252 (octal) modules to be included from
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libraries during the link operation. Because the size of each entry in this
list is larger in RT-11 Version 5 than in previous versions, the list may not
be large enough for your application. You can use the LINK /P option at
link time to increase the size of this list. If you want to change the default
size of the list (and avoid using the /P option), you can modify the linker.
You can still override the new default at link time by using /P.

Note that if you increase the default size of the list, the maximum number
of global symbols allowed in the link will be reduced.
NOTE
You must install this change if you use DIBOL. Make the
default number of modules LINK holds 400 (octal) or greater.

In the following customization, LMLSIZ is the value of that symbol from
the CUSTOM.TXT file, and nnnnnn is the number of modules the list
should hold.

i I PRES

4%}

Sedment?
Base? »
Offsety LMLEIZERD

Sesdment Base OGffset
000000 Q00000 LMLSIZ
0O0OG0G OOGGo0 EMLSIZ+2

*

2.7.8 Changing the Size of the QUEUE Work File

QUEUE, the device queue foreground program (or system job), uses a work
file five blocks long. This work file allows you to queue approximately 127
(decimal) files at once. If your application requires larger queues, you can
modify QUEUE.REL to change the default size of the work file.

In the following customization, QSIZE and QCBLK are the value of those
symbols from the CUSTOM.TXT file, and nnn is the default size of the
work file in octal blocks. To compute the approximate size of the work file
that would be required for the number of files you need queued at once, use
the formula: '

nnn = (max no. of file specs in queue at one time + 1)/32 + 1

Base?
Offset?

Base Offset 014
300000 QS8I17E a40a008
Q00000 QSIZE+Z 900000

Offset? OCOBLKED

Base Offset 0ld
Q00000 QCBLK G00004
QOO000  QCBLK+Z 000200

000000 QCBLK+4 0400000
# RIS

*
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2.7.9 Modifying EDIT

To customize the editor, EDIT, you can reduce the size of the editor’s text
window and you can cause the editor to operate correctly on terminals with
nonstandard ESCAPE codes.

2.7.9.14 Size of the Text Window — If your configuration includes a
VT11/VS60 display processor, you may need to reduce the size of the edi-
tor's text window to correct an overflow problem. The editor works in such a
way that when you use a VT11 or V860, the window into the buffer and the
scrolled command lines are separate “pictures”. On rare occasions, if the
text window around the cursor contains long lines and several line feed (or
form feed) characters, the window may overflow onto the scrolled editing
commands, making that portion of the screen difficult to read. While this
problem does not usually oceur, if it does, you can make the obscure lines
clear by advancing the cursor several lines.

However, if the problem is troublesome for your particular application, you
can remove it by reducing the size of the display window. Use the following
customization to make this change, where DSARG is the value of that
symbol from CUSTOM.TXT file, and nnn is the number of lines to be dis-
played above and below the cursor. To eliminate the problem, make nnn
smaller than 12 {(octal).

CRUN S1PPEED
*EDIT.5AVE
Base?

Dffset?
Base Offset 01d
Q00000 DEARG Q00012
T 000000 DSARG+2 010200
#EBICS

+

2.7.9.2 Terminals with Nonstandard ESCAPE Codes — You can modify the
editor to allow it to operate correctly on terminals with nonstandard ES-
CAPE codes. Certain older terminals generate 175 or 176 (octal), rather
than the standard 33 {octal), when you type the ESCAPE or ALTMODE
key. Because codes 175 and 176 represent legitimate characters on more
modern terminals, EDIT does not recognize ESCAPE code as the command
terminator in the older terminals.

If you have an older terminal, you can correct the problem by making the
following change, so that you can use the ESCAPE code as documented in
the EDIT chapter of the RT-11 System Utilities Manual. In the change,
ALTMDE is the value of that symbol from the CUSTUM.TXT file, and nnn
represents the octal code that your terminal generates when you type the
ESCAPE key on it.
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Base Offset Dld New
GO0000 ALTMOE sxxnxnx RED

Base Offset O1d
Q00000 ALTMDE 033
a90000 ALTMEGE+L 016
»CRLUC

+

The character $ echoes on the terminal, regardless of the octal value used
for the ESCAPE code. However, EDIT recognizes only the ESCAPE code
you specify, not both.

2.7.10 Extracting the Overlay Handlers from SYSLIB

You can extract the overlay handlers from the default system library, SYS-
LIB, if those are the only components of SYSLIB you need. Remember that
you need the overlay handlers that are included in SYSLIB if you intend to
use overlaid programs.

Create a separate library containing only the overlay handlers by using the
/EXTRACT option to the LIBRARY command, as described in the following

procedure:

1. Extract the unmapped overlay handler (for LINK/O overlays) from
SYSLIB:
JLIBRARY/EXTRACT S5YSLIB OHANDLED

Global? %0 &

Giobal? @3

o

Extract the virtual overlay handler (for LINK/V overlays) from SYS-
LIB:

JLIBRARY/EXNTRACT SYSLIB UHANDLED
Global? GIRHUEDD
Glebal? GE

*

3. Combine the files you extracted in a new library (which can have any
‘ name, including SYSLIB). You must combine the files in the indicated

order:
(LIBRARY/REMOVE/CREATE newlib VHANDL sDHANDL @D
Glohal®

Global? G

In the command, you need both the REMOVE and /CREATE options.
/CREATE creates the new library, and /REMOVE removes a duplicate
global, SOVRH, from the library directory. This global appears in both
OHANDL and VHANDL, because VHANDL includes the program code
found in OHANDL. Remember, VHANDL processes both unmapped
and virtual overlays.
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You can also put either handler in a library by itself. OHANDL handles
only unmapped overlays. VHANDL handles both unmapped and extended
memory overlays, but it is larger than OHANDL.

In the following command, which creates a library from one of the overlay
handlers, x is O for OHANDL or V for VHANDL.

L LIBRARY/CREATE newlih wHANDLES
#

To add the overlay handlers to another library or module (for example,
FORLIB or the DIBOL library), you can combine the distributed SYS-
LIB.OBJ with the library or module. Use the LIBR utility, but remove the
global $OVRH from the new library. You must remove this global if you
use as input to LIBR any library that includes both overlay handlers (as
does the distributed SYSLIB). In the following command to combine librar-
ies, the /REMOVE option removes $OVRH. Note that newfile is a single
module or a library, and gbl is any global that must be removed from
newfile. If you combine FORLIB with SYSLIB, you must also remove the
FORTRAN IV globals. (Refer to the FORTRAN library generation proce-
dures.}

L LIBRANY /REMOUE/INCLUDE SYBLIB newfila®
Global®? i

Global®?
Global?

+

2.7.11 Installing Other Devices

You may need to install device handlers that are available but are not
installed in the standard monitors. Installing a device handler adds infor-
mation to the monitor device tables, so that you can use the device. Many
devices are available in the standard monitors. (Refer to the RT-11 System
User's Guide for a list of available devices.) You can perform the system
generation process to create monitors and handlers that support non-
standard devices. The RT-11 Software Support Manual describes how to
write yvour own device handler.

When you bootstrap RT-11, the bootstrap routine locates the system device
handler and installs it. Then the bootstrap looks at the rest of the device
handler files on the system device and tries to install the device handler for
each device it finds in the configuration. It does not try to install any
handlers for which there is no hardware. If there are more handlers than
device slots, the bootstrap uses a certain priority scheme to establish which
handlers to install. Refer to the RT-11 Software Support Manual for a
description of these priorities.

To ascertain which device handlers have been installed, use the keyboard
monitor SHOW command, which shows you which devices are installed and
whether any empty device slots are available.
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, SHOWED

TT

RK {Resident)
RKO = 8Y ; DK

14 free slots

If the bootstrap did not install a device when you booted the system, it did
not have enough device slots when it encountered the handler, the hard-
ware was not present, or the device handler was not present. To install a
device ensure that the correct handler is on the system device and that the
hardware is present. If there are no free slots, use the REMOVE command
to remove an unneeded device and the INSTALL command to install the
device you need.

The standard (distributed) monitors provide a total of 16 (decimal) device
slots. If your application requires more than 16 device slots simultaneously,
you must perform the system generation process to create your own moni-
tor and device handlers.

To control which handlers the bootstrap installs, place on the system device
for your working system only the handlers for the devices you will be using.
Do not include in your working system a handler for a device you will not
be using.

You can keep a handler from being installed at boot time by giving it a
name that does not correspond to the naming conventions for the monitor e,
being booted. A device handler is named yy.SYS for 8J and FB monitors ’
and yyX.SYS for XM monitors (where yy is the device name). Use the
RENAME command to rename a handler.

The bootstrap cannot install support for some devices. Thus, different pro-
cedures are required. The following sections describe how you can change
the control status register (CSR) and vector addresses for the line printer,
serial printer, DECtape II, RX01 and RX02 diskettes, and MSCP disks, and
how you can install hardware magtape support, set magtape parity and
density, and change RP02 support to RP03.

2.7.11.1 CSR and Vector Addresses for Line Printers, DECtape I, and MSCP
Disks — With the SET command, you can change the CSR and vector
addresses of six devices: line printer, serial printer, DECtape II, RX01 and
RX02 diskettes, and MSCP disks. You need to change the addresses if the
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controller is installed at nonstandard addresses. When using the SET com-
mand, enter the following commands, where dd is the device mnemonic
(LP, LS, DD, DX, DY, or DU), aaaaaa is the CSR address, and bbb is the
vector address.

+BET 44: CBRZ=aazaaaald
+SET dd: VECZ=bbbEE

+SET dd4: CBR=azaaaalE
+SET dd: VECTOR=bbLEED

In addition, the following commands are valid for MSCP disks:

+BET DU: CSR3=aapaaaalil
+SET DU VEC3=bbbED

+GET DU: CBR4~aazaaald®
+SET DU: VECA=bbbEE

You can also partition MSCP disks and assign unit numbers to the ports.
Use the following commands:

+SET Dun: PART=xED

where n = unit number
X = partition number

' SET Dln: PORT=x@0

where n = unit number
x = port number

See the description of the SET command in the RT-11 System User’s Guide
and the RT-11 Software Support Manual for more information on parti-
tioning MSCP disks and assigning ports.

These commands permanently alter the handier .SYS file. That is, the CSR
and vector addresses you specify remain in effect even if the system is
rebooted. If you want to change the addresses again, you can use the SET
command again.

2.7.11.2 Hardware Magtape Support — You can choose to install hardware
magtape support, rather than use file-structured magtape support. File-
structured handlers include hardware magtape handler features; however,
hardware magtape handlers are smaller.

File-structured magtape handlers are distributed as part of the RT-11 op-
erating system; hardware magtape handlers are not. If you want to use

 hardware magtape handlers, you must perform a system generation, using

a new disk for output. System generation will produce either file-structured
or hardware magtape handlers, but not both at the same time.
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The files MT.SYS, MTX.SYS, MM.SYS, MMX.SYS, MS.SYS, and
MSX.SYS are distributed file-structured handlers for TM11, TJU16, and
TS11 magtape devices. The files MTHD.SYS, MTHDX.SYS, MMHD.SYS,
MMHDX.SYS, MSHD.SYS, and MSHDX.SYS are the system-generated
hardware magtape handlers for the same devices. There are two sets of
handlers: one for 8J and FB monitors; the other for XM monitors. The file-
name suffix X indicates device support for XM monitors.

There are two ways to install a hardware magtape handler in place of the
file-structured handler:

1. Rename the distributed file-structured handler to save it, rename the
corresponding hardware magtape handler to the original name of the
file-structured handler, and reboot the system to let the bootstrap in-
stall the handler.

2. Use the INSTALL and REMOVE commands:

* Make sure the hardware magtape handler for vour monitor and de-
vice is on the system disk.

® Rename the distributed file-structured handler to save it.
® Remove the file-structured handler from the system volume.

* Rename the corresponding hardware magtape handler to the name of
the distributed file-structured handler.

# Install the renamed hardware magtape handler.

For example, to install TM11 hardware support in place of TM11 file-struc-
tured support, first make sure that the hardware magtape handler
MTHD.SYS is on the system volume, and then do the following:

1. Rename and remove the file-structured handler. (You must remove the
old handler before you can install the new one.)

2. Rename and install the hardware magtape handler.

SRENAME MTHD,SYS MT. 5YSED
CINSTALL #T 6

The handler you have named MT.8YS will be instalied in the device table
when the system is bootstrapped.

Table 2-3 identifies hardware handlers that you must rename, if you are
using an SJ or FB monitor. Make sure you save the distributed (file-struc-
tured) handler.
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You can make any or all of the customizations. Modify BATCH for the
system programs you need to remove from the system device. Copy the
programs for which you install changes to the device on which you want
them to reside; then, delete them from the system device (SY:). Finally, use
the ASSIGN command to assign the logical name DK: to the device to
which you copied the system programs. Then, run BATCH as usual.

The following change to BATCH makes DK: the default storage volume for
one of the specified programs. Use the octal value of nnnnnn (from the
table) that corresponds to the program you want to affect.

Program Octal Value of nnnnnn

DIR 1367

MACRO 2007

FORTRAN 2020

LINK 2037

PIP 2052 o,
BASIC 2071

£

=,;;s:s§éﬁ_¢
Base Offset Old New
BASE nnnnnn KKRXKX ED

Base Offset 014
BASE nnnnng 040
BASE nnnnnn+l 040

Once you assign DK: to a device other than SY:, the new device becomes
the default input and output storage device for most system programs. You
may need to modify BATCH jobs to reference certain files on SY: explicitly,
since that is no longer the same device as DK:. You can keep .BAT and
.CTL files on SY: by invoking BATCH as follows: o

+RUN BATC

*¥EYimriob=8Yrayiob @

2.7.13 Modifying LINK to Change the Default SYSLIB Device

You can modify the linker to make it look for the default system library
(SYSLIB.OBJ) on the device you choose instead of on the system device
(SY:). This change may be useful if you have space problems on your sys-
tem device, because you can then place SYSLIB on the device you have
specified to LINK.

To change the device on which SYSLIB.OBJ resides, make the following
change to LINK.SAV. In the customization, dev is the name of the device
on which you want to place SYSLIB.

o,
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Sedment? 0

Base?

Offset?

Sedment Base Offset Old
Coonoo Q00000 BYSLIB ?
000000 Q00000 SYSLIB+2 ?
LA

*

2.7.14 Modifying the Help Text

To change the help text that prints when you use the HELP command, you
must create your own help text file, process that file with LIBR, and copy
the resulting library and the file HELP.EXE to the same volume.

The files HELP.TXT and HELP.EXE, which together make up the program
HELP.SAV, are not provided on the distribution kit. Therefore, if you want
to change your HELP text, you must first recreate HELP.TXT and
HELP.EXE from HELP.SAV using the unsupported utility SPLIT.

To recreate these files, type this command:
WSRLIT ddntHELP (EXE s sedriHELP  THT=ddn s BELD  SAY/ 62, HLP 11, .HLPE

In the command, ddn: represents the device on which to create the files
HELP.TXT and HELP.EXE, or the device on which HELP.SAV exists. The
variables ..HLP1 and .. HLP2 represent the boundaries along which to split
HELP.SAV. Refer to the file CUSTOM.TXT on your distribution kit for the
values to substitute in the command line for .. HLP1 and . HLP2,

HELP.SAV is the only file you need if you do not want to change the help
text. However, if you do want to change the text that prints when you use
the HELP command, you must perform the following procedure.

First, edit the file HELP. TXT in your working system. Make sure that this
file {as well as the rest of the distribution) is safely backed up and the
actual distribution media are stored away. Add any explanations your ap-
plication requires and delete any explanations that do not apply to your
application.

When you edit HELP.TXT, you must follow a specific format, as follows:
1. Give each topic in the file an alphabetic name.
2. 'The name you give must be unique within the first six characters.

3. Place each topic on a page, delimited by form feeds. (See the following
example.)

Place topics in alphabetical order within the file.
Leave the dummy topic 999999 at the end of the file.
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2.7.15 Preventing Fatal System Errors from Causing a Reset

Normally, the monitor performs a hard reset when a fatal system error
occurs. The reset stops I/O transfers, minimizing the possibility that the
error will corrupt media. In some cases, the cause of software errors might
still be in memory, and the reset preserves the data, making it possible to
analyze the error.

However, in rare cases, the reset may prevent diagnosis of hardware errors.
If you prefer to suppress the reset, you can install the following change in
the monitor, although doing so increases the risk of corrupting media.
DIGITAL does not recommend using a monitor with this customization
installed except for diagnostic purposes. Do not use such a monitor for
normal operations.

In the customization, monitr.SYS is the name of the FB or XM monitor file
you want to modify, and FATAL is the value of that symbol from the moni-
tor link map.

JRUK SIPPED

Base Gffset 014 New?
0oooGn  FATAL Q00003 280

Q000060 FATAL+Z 010127 R 8D

2.7.16 Running RT-11 in Less Memory Than Is Available

If your application requires that RT-11 run in less memory than is avail-
able, you can make a customization that allows you to bootstrap the system
to run in the lower 12K words or 8K words of a 16K word machine. The BL,
SJ, and FB monitors have bootstraps that allow the system to run in less
memory than is available. (This cannot be done for XM monitors, because
the XM monitor requires 32K memory.) The distributed monitors auto-
matically make use of all available memory, since most applications re-
quire that RT-11 do so. However, if your configuration includes a hardware
switch register and your application requires less memory, you can make
the following customization. In the customization, monitr.SYS is the name
of the monitor file that you want to modify, and BHALT is the value of that
symbol from the moniter link map.

JRUN STPPEED
¥manitre, SYSED

Base? R

Offset? BHAL TEED
Base Offset 01d New?
Lelalelsleln BHALT Q004085 OEED

000000  BHALT+Z 013704  @RIDED

-

If this is the hardware bootable monitor, you must write a new system
bootstrap with the COPY/BOOT command after you install this change.
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2.7.17 Setting VTCOM Default Dial String

Apply the following customization to VTCOM.REL or VTCOM.SAV to set a
default dial string for the DIAL command.

In the customization, the symbol ..DIAL represents the address of the first
character in the dial string, which is dictated by your modem. For example,
the first character required in a dial string sent to a DF03 modem is “B. The
next 39(decimal) bytes are reserved for the remainder of the dial string,
including other characters your modem may require. You can find the cor-
rect value for the symbol ..DIAL in the file CUSTOM.TXT on your distribu-
tion kit. Replace the symbols aaa, bbb, and so on, with the characters that
make up your dial string. Use a null character in the last byte to terminate
the dial string.

To modify VTCOM.REL:

R SIPPED
#UTCOM . RELEED

Basa? ol -
Offset?T -« JDIALED
Base Offset 014 New?
Q000006 L .DIAL Q00002 \ BED
Base OGffset 014
oo0o00e . DIAL N0Oz2
aoo00d L DIAL+T HHH
000000 s+ DIAL+E KK

* + * E

+ + * 3

* +
000000 . DIAL+E1 KKK

Y i

#

2.7.18 Setting Upper Limit on a File Size

If your application requires an upper limit on the size of a file, you can
install a customization that changes the maximum size RT-11 allocates in
a general .ENTER request. On distributed monitors, the .ENTER pro-
grammed request allocates space in such a way that the maximum size of a
file is either half the largest space available or the entire second largest
space available, whichever is larger. For most applications, this scheme is
satisfactory and should be left unchanged. However, if yours is an applica-
tion that requires an upper limit, you should make the following change.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, SRMON is the value of that symbol from the monitor link
map, and nnnnnn is the octal number of blocks that is to be the maximum
file size for a general .ENTER.

| RUN BIPPED
Mol L, BYEHED
Base? MONEED
Dffset? R 3

Base Offset 0id

$RMON 000314 177777

_$RMON Q00318 wRKXHR
PYAG

#
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2.7.19 Specifying 50-Cycle Instead of 60-Cycle Clock Rate

You can modify the monitor so that it causes the TIME command to base
calculations on a 50-cycle clock rate rather than a 60-cycle rate, which is
the standard rate in RT-11. The 50-cycle clock has specialized uses and is
the common frequency in Europe. To alter the rate, you must modify the
monitor so that bit 5 is set in the monitor configuration word. This custom-
ization has no effect on Professional 300 series processors.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, SRMON is the value of that symbol from the monitor link
map, and the new value that you enter is the sum of the old value displayed
by SIPP plus 40 (octal).

JRUN SIPPEED
*monitrsSYSET

Base? SRMONGD
Offset? 30067
Base Offset 014 New?
$RMON 00030C  nnnnnn nnnnnn+ 4080 (You must add 40)
$RMON Q00302 000000 CRYEE
* CRL L

4

2.7.20 Using CAPS-11 to Load Files

If you use CAPS-11 to load RT-11 files, you must modify the cassette
handler. CAPS-11 cassette file headers differ from RT-11 cassette file
headers, so that problems occur when you transfer files to cassette. When
you load files with the CAPS-11 CABLDR or with the CTLOAD bootstrap,
CABLDR and CTLOAD interpret the level byte in the file header as a
header continuation byte. If the byte in the cassette header is nonzero,
CAPS-11 ignores at least the first data record of the file, since it assumes
that the record is an auxiliary header record. To avoid losing any data
records, you must modify CT.SYS so that all header records contain a level
byte of 0.

s RUN BipPEED
#*CT.8YS88

Base? 1000HEED
Offset? 3ABIGED

Base Nffset 014 Ngw?
001000  0034B3 001 OED
GO1000 DO3464 Qa0 CRTYIEER

» CTRL

+

o
W

If you need to use the system generation process to build your own system,
you can edit CT.MAC. Use any editor to create a file CT.SLP as follows.
Use SLP to edit CT.MAC.

\
~/LEVEL:/»y
LEVEL : {48, BY TE@80
/
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2.7.21 Setting Upper Limit on Memory Size

If your PDP-11 does not generate a bus timeout trap, when the running
program accesses location 160000, the RT-11 bootstrap may assume that
you have an LSI-11 with the MSV11-DD memory option. The bootstrap
assumes that there are 30K words available for the operating system. If
this is not the case, RT—11 will not load into memory properly. However, if
you install the following customization in your monitor, the bootstrap will
never look for more than 28K words of memory. You cannot install this
customization in an XM monitor. In the customization, monitr.SYS is the
name of the monitor file that you want to modify.

,RUN SIRPED

Base Gffset 014 New?
001000 Q000680 170000 {ﬁgﬁ% }
Q01000 Go0062 001402 Ly

If the monitor you modify is the hardware bootable monitor, write a new
system bootstrap with the COPY/BOOT command.

2.7.22 Suppressing the Bootstrap Message

If you want to prevent the monitor identification message from printing
when you bootstrap a monitor, you can modify that monitor. In the custom-
ization, monitr.SYS is the name of the monitor file that you want to modify,
and _.SLNT is the value of that symbol from the monitor link map.

RUN B1PPED

¥monitr.BY

Base? 4 .

Uff‘iet"’ :»8;,,”?@1
Base Offset Oid
Q00000 s SLNY 000000

_ 000000 4 BLNT+2 001003

If the monitor you modify is the hardware bootable monitor, write a new
system bootstrap with the COPY/BOOT command.

2.7.23 Suppressing the Start-Up Indirect Command File

If you want to prevent the start-up command file from executing when you
bootstrap a monitor, you can modify that monitor. The standard monitors
include start-up indirect command file support although you need not select
it if you perform the system generation process to create special monitors.
In the customization, monitr.SYS is the name of the monitor file that you
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want to modify, and . NIND is the value of that symbol from the monitor
link map.

Base Offset 014
gooQoo s o NIND Q04060
00000 L NIND+2Z 000044

If the monitor you modify is the hardware bootable monitor, write a new
system bootstrap with the COPY/BOOT command.

2.7.24 Suppressing the Start-Up Indirect Command File Echo

If you want the start-up indirect command file to execute when you boot-
strap a monitor but you do not want the command lines in the file to echo
(appear) on the terminal, you can modify the monitor. This customization
causes the monitor to use the SET TT QUIET mode of operation. In the
customization, monitr.S8YS is the name of the monitor file that vou want to
modify, and ..TTQU is the value of that symbol from the monitor link map.

* 0N L
Base?

Offset? rQUEED
Base Offset 01d
Q00000 L, ,TTQU Q00000

000000, TTQU+Z 001403

If the monitor you modify is the hardware bootable monitor, write a new
system bootstrap with the COPY/BOOT command.

2.7.25 Changing the Bootstrap Message

If you want to change the monitor identification message that appears
when you bootstrap a monitor, you can modify that monitor. Run SIPP to
modify the monitor file. Place the string (the message) in the monitor im-
age starting at location BSTRNG. End the string with a null byte. The
string must not be more than 20(decimal) bytes long, including the null
byte. If the monitor you modify is the hardware bootable monitor, write a
new system bootstrap with the COPY/BOOT command.

2.7.26 Changing the Default Device for Indirect Command Files

If you want to change the default device for indirect command files, you can
modify the monitor. Normally, when you invoke an indirect command file
(by typing @filnam), the default device where the monitor looks for the
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command file is DK:. If you have a special application, you can change this
default to any three-character device name.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, .ATDK is the value of that symbol from the monitor link
map, and nnn is the new default device name.

, RUN SIPPED
#monitr.SYSED

Base? 0BT
Offset? s «ATDKED
Base Offset 01id
auooos L SATDK Q18270
Qooo0a L ATDK <DK
Qooo00 . JATDKR+Z SAWL
» CHUCT

¥

2.7.27 Changing the Default File Type for Indirect Command Files

If you want to change the default file type for indirect command files, you
can modify the monitor. Normally, indirect command files have the default
file type .COM. When you invoke an indirect command file (by typing @fil-
nam), the monitor looks for the file filnam.COM. If you have a special
application, you can change this default to any three-character file type.

In the customization, menitr.SYS is the name of the monitor file that you
want to modify, ..ATFX is the value of that symbol from the monitor link
map, and nnn is the new default file type.

, RUN ZIFPED
it i"eS““w
GEE
Offsetr? L AT HED

Base Offset 0ld
00000, JATFR 012448
00000+ JATFX {COM>

000000 LATFK+2  <xxx?

2.7.28 Changing the Default Device for the FRUN Command

If you want to change the default device for the FRUN command, you can
modify the monitor. Normally, when you start a foreground program under
the FB or XM monitor (by typing FRUN filnam), the default device where
the monitor looks for the program file is DK:. If you have a special applica-
tion, you can change this default device to any three-character device
name.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, ..FRDK is the value of that symbol from the monitor link
map, and nnn is the new default device name.

Preparing for Installation 2-43




fosat?

fase Offset 01
DO0000 4 FRDK 015270
Q00000 FRDK <DK ¥

- 00000 4, JFRDK+2Z CRHN >
# G

+

2.7.29 Changing the Default File Type for the FRUN Command

When you start a foreground program under the FB or XM monitor (by
typing FRUN filnam), the default file type for the program file is .REL. If
you have a special application, you can change this default file type to any
three-character file type.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, . FRUX is the value of that symbol from the monitor link
map, and nnn is the new default file type.

L RU
%Mo
Base?
Offser?
HBase Offset O1d
000000, JFRUX 70824
GoO000 s FRUX CREL >

000000 ., FRUX+Z  <{ANG>

2.7.30 Changing the Default Device for the EDIT Command

If you want to change the default device for the EDIT command, you can
modify the monitor. Normally, when you invoke an editor by typing the
EDIT command, the default device where the monitor looks for EDIT.SAV
is SY:. If you have a special application, you can change this default device
to any three-character device name. The customization changes the default
device for EDIT only; it does not change the default device for KED or K52.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, . EDDV is the value of that symbol from the monitor link
map, and nnn is the new default device name.

Offeet? DOUED
Base Offset 014
QOO0Q0 «+EDDWY 073280
GO0000 s EDDY <8Y >
QOO000 s EDDU+2 LOHU >
#CRISS

]
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2.7.31 Changing the Default File Name for the EDIT Command

If you want the monitor to run a program other than the default editor
when you type the EDIT command, you can modify the monitor to change
the default file name.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, PROGDF is the value of that symbol from the monitor link
map, and EEE is 200 (octal) plus the new byte value of one of the following
symbols from the monitor link map:

$$EDIT Command value for default editor EDIT
$3KED Command value for default editor KED
$$K52 Command value for default editor K52

, RUN SIPPED
smonitrsSYSRD
Base? OEED
Offset? PROGOFED

Base Offset 014
DO0000  PROGDF 103225
Base Gffset 014
Q00000 PROGDF Z223
Q00000  PROGDF+1 208

*CRUSY

4

2.7.32 Using Examine and Deposit Above the Background Job

If you want to be able to examine and modify the monitor and the I/O page,
you can modify the monitor to remove a restriction on the use of the E
(Examine) and the D (Deposit) keyboard commands. Normally, the monitor
allows you to examine and modify only locations inside the background
job’s area. You can remove this restriction, but you must be extremely
careful when modifying the monitor or I/O page, since you may inadver-
tently destroy the resident monitor or corrupt a device.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, and ..EMON is the value of that symbol from the monitor
link map.

, RUN SIPPED

#monite.o5Y5E

Base'”

Offset? , « EMONED
Base Offset 014
SO0000 + + EMON 103041

000000 4 JEMON+Z 103007

2.7.33 Changing the Default Device for QUEMAN

You can change the default device for the queue manager (QUEMAN).
Normally, when you use the PRINT or DELETE/ENTRY command (in an
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FB or XM system with QUEUE running as a foreground or system job)
QUEMAN sends the file to the device LP: or deletes the entry from the LP:
queue. If you frequently queue to another device (such as the serial printer,
LS:), you can change the default device for these commands.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, ..QULP is the value of that symbol from the monitor link
map, and dv is the two-character device name that you want as the default.

Base?
Offept?

Base Offsaet Gid
GOoO000G  , ,QULP 030114
QQOoRn L, QULP <L
00000, ,QULP+E P
000000 L, QULP+Z Ler

2.7.34 Changing the indirect Command File Nesting Depth

You can increase the indirect command file nesting depth. Normally,
RT-11 allows you to nest indirect files to a depth of three. A nesting depth
of three allows your indirect file to invoke another indirect file, which
invokes still another indirect file. If you have a special application that
requires more nesting, you can change the maximum nesting depth by
modifying the monitor. Note that if you increase the nesting depth, any use
of the indirect file feature will use more memory than is usual.

In the customization, monitr.SYS is the name of the monitor file that you
want to modify, BRMON is the value of that symbol from the monitor link
map, and nnn is the maximum indirect file nesting depth that you want;
nnn should be a small integer, and must not be zero.

,RUN SIPPED)
¥monivr,8Y
Dffset? 37760

Base Offset 0ld New?
$RMON 000377 003 nnn @
FRMON 000400 KKK il }

2.7.35 Changing the Threshold for Resuming Output-Stalled Jobs

You can improve FB or XM system throughput by changing the threshold
for resuming output-stalled jobs. In an RT-11 FB or XM system, a job is
placed in a stalled state whenever it has terminal output to print but there
is no room in its terminal output ring buffer. The system restarts the job
when room becomes available in that ring buffer. The system’s default
mode of operation is to restart the job as soon as a single character of space
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is available. If more than one job is running, this mode of operation can
£ cause the system to spend much time swapping in the context of a job,
(I simply to have it output a single character and then stall again.

You can patch the monitor so that a job that is stalled waiting for room in
the terminal output buffer does not resume execution until several charac-
ters are available in the ring buffer. If you have a foreground or system job
that produces a large amount of terminal output, installing this change can
greatly improve system throughput.

In the following customization, monitr.SYS is the name of the monitor file
that you want to modify, .TTON is the value of that symbol from the
monitor link map, and nnn is the threshold value for resuming a terminal
output stalled job.

The monitor will resume such a job when there are nnn-1 characters left to
print in the output ring. The default value, 50 (octal), is the size of the ring;

P consequently, the monitor resumes a job when 47 (octal) characters are left

: to print (that is, when only one character position is available in the output
ring). You can specify any value from 1 to the size of the output ring buffer
(which is normally octal 50, but can be changed at system generation time).
Note that a value of 1 will cause the job to stay stalled until its ring buffer
is empty, and may cause terminal output to appear unaligned.

sRUN SIPPRE

*monitr.5YSED '
Base? OFEn
Dffset? <o TTONGED

Base Offset 0ld

000000 . TTON Q00050

Q00000 s TTON+2 Xuxxxx

2.7.36 Changing the Default Number of Directory Segments

£ You can change the number of directory segments DUP creates when you

initialize a volume. Normally, DUP uses the default number of directory
segments, which depends on the size of the volume. (Refer to the RT-11
System Utilities Manual.) In other words, when you use the INITIALIZE
command to initialize a volume, DUP ascertains the size of the volume and
checks a table (within DUP) to establish the number of directory segments
to use. This table consists of two-word entries that give a size and the
number of segments. DUP searches the table until it finds a size larger
than or equal to the size of the volume being initialized and uses the value
in the following word as the number of directory segments.

If the default number of directory segments for a volume is unacceptable for

your application, you can use the /SSEGMENTS:n option with INITIALIZE

to initialize a volume with n directory segments. (Refer to the RT-11 Sys-

tem User’'s Guide.) However, if you want DUP to use a specific number,
o, you can modify DUP to change DUP’s directory segment table (duplicated
’ in the following).
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+WORD 1Co0 iVolumes with <= 512, blocks

LHWORD 1 idet | sedment directories

TWORD 4000 iVolumes with = 2048, hlocks

CHWORD a4 idet 4 sedment directnries

+WORD 30000 iVolumes with ¢{= 12288, blocks

WORD 20 idet 186, sesments

s WORD 177777 iVolumes with <= 55535, blocks

s WORD 37 fget 31, segments

+BLEHK 10, iExransion sepace for finer variations
s WORD 4] iMust be 0.

In the customization, nnnnnn is an octal offset value from the table below.
The value mmmmmm is an octal number (in the range 1 to 37) for the
number of directory segments you want as the default. Find the size of the
volume for which you are changing the default number of directory seg-
ments in the table. Enter the corresponding offset value in nnnnnn. Then,
enter the number of default directory segments you want in mmmmmm.

Size of Volume (Blocks) Offset Value

(decimal) (octal)
<=512 000002
< =2048 000006
< =12288 000012
< =65535 0000186

Sedment? i i
Basae? SEGTBLED
Offget? nnnnnn @

Sedgment Base fiffset 014 New?
QooOOLa SEGTBL Annnnn CHURAKRK Y mmmminin
O00G10 SEGTBL BRNNRNED RN K > TR Y ER

*CHLE
+

2.7.37 Changing the Banner Page Width

You can modify QUEUE to change the width of the banner page on line
printer output from 132 positions to 80 positions.

In the customization, ..NB1, .NB2, and .. NB3 are the values of those sym-
bols from the link map.

JRUK SIPPED
*QUEUE.REL/AED
Base? O FED
Offset? |, nB1ED

Base Offset 014
Q00000 L, JNB1 2z
Q000003 L NB1+1 124
aa0ooQ s aNBL+2 £ 13
a00000 + o NBL+3 061
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Offset? .« NBZEED

Pt Base Offset 014
000000« NBZ 020040
000000 ., NB2+2Z 064508
Offset? .o BB REE
Base (ffset O1d
000000 . NB3 110024
000000 . NBZ+2Z 000766
*CTRLIE !
2.7.38 Modifying Listing Page Length in LINK
If you do not use line printer paper of a standard size (10.5 inches long) or if
your configuration does not include a line printer, you may need to modify
the listing page length in LINK. RT-11 LINK sets the number of lines
printed on each listing page at 60. This line count is generally satisfactory
i only for applications with line printers that use paper 10.5 inches long.
However, you may require a listing of a different length. In the customiza-
tion, LINPPG is the value of that symbol in the link map, and nnn is the
desired listing page length (in lines).
‘RUN SIFPED
*LINK , SAVED
Sedment? O
Base?
. Offset? LINPPRGED
A,
: ' Sedment Base Offset 014
000a00 000000 LINPPG ?
000000 000000 LINPPG+Z ?
*,

+

2.7.39 Assigning the HELP File

If you want to assign your HELP file to a file and/or device other than
SY:HELP.SAV, you can modify the monitor.

In the customization, monitr.SYS is the name of the monitor file that you
wish to modify, and ..HELF is the value of that symbol from the monitor
link map. The RAD50 file specification starts at .. HELF.

RUN STPPEED
*monitr 8YE

Base®
Offset?

Base Offset Gid
000000« +HELF Q78250
000000+ HELF {8Y =
000000, JHELF+Z CHEL »
000000, JHELF+4 <P
QO00Go . JHELF+EB <BAV>

s +HELF+10Q CHREHD

SOO000
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2.7.40 Changing the Device from Which IND.SAV Is Run

By default, the system runs IND.SAV from SY: when KMON is set to IND
and you type @IND. You can modify the monitor to change the device from
which the IND.SAV file is run. To change the device, change the contents
of .INDN to the RADS0 device name of the device from which IND will be
run. For example, to run IND from the virtual device (VM), open the
..INDN location in the link map and change its contents to VM.

In the customization, monitr.SYS is the name of the monitor file that you
wish to modify, and ..INDN is the value of that symbol from the monitor
link map.

« + THNDNGED

Base Offset 0id
Oo000G00  , JINDN 0732350

00000G  , . INDN L8Y ¥
000000 ., INDN+Z <IND>

*¥RIT

4

2.7.41 Supporting Bad Block Replacement in User-Written
Handlers

If a user-written handler supports bad block replacement, one of the follow-
ing customizations must be applied. If all bad blocks are replaceable (such
as the RL01/02), apply customization A. If only bad sector errors are re-
placeable (such as the RK06/07), apply customization B.

Customization A

Base™ 37
Offset?  ARDPSED

Sedgment Base Offset 0Old New?
Q00001 000030 ARDPS 000 2=
000G01 000030 ARDPS+1 000 g
#TIT

+

Customization B

SegmentT

Base?
Offset?

SRDPSED

Sedment Base Offset 0ld  New?
000061 000000  SRDPS Q00000 @D
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>

Sedgment DBase

00Q0G1 000000
000001 000000
L izl

+

Offset
SRDPS
SRDPS+1

01d
QGO
000

2.7.42 Supporting User-Written Magtape Handlers

If a user-written magtape handler is used, the following three customiza-
tions must be made. All three customizations assume that the device code

for the device is

377 (octal).

Customization 1

¢ SIF
®)
Sedment?
Base®?

Offset?

Segment Base
QQOQoL  000GOo

Sedment Base

000001 000000
Qo000 QO0Oo0
€

Sedment?
Base?

Offzet?

Sedment DBase
Q00GCel 000000

Segment DBase

000001 000000
00000l 000000
LAY

Base
[sTeleledoly]
QOO000

Offset
MTDPS

Offset
MTDPS
MTDRS+1

Offset
PIPHT

Offtset
PIPMT
PIPMT+1

Offset
MDUPMT

Offset
MDUPHT
MDUPMT+1

Old

Q00Go0

0id
elele
000

f01d
OO0

0ld
§]ele
0351y}

01d
000

old
000
Goo

New?

New?

377

€D
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2.7.43 Replacing Magtape Bootstrap in DISMT1.COM

Module MBOT16.BOT is a primary bootstrap for producing a 1600 bits/in,
phase-encoded, bootable magtape. It is usable on either MS or MM drives.
To use this bootstrap, edit DISMT1.COM by replacing MBOOT.BOT with
MBOT16.BOT in the INITIALIZE command line. This line should then
read INITIALIZE/NOQUERY/VOLUMEID/FILE:DIS:MBOT16.BOT TAP:.

2.7.44 Changing Default File Type of Logical Disk Files

By default, the file type of logical disk files is .DSK. You can alter the
default file type in one of two ways. (Note that the same procedures also
apply to LDX.SYS for the XM monitor.)

Customization 1
Edit the conditional file SYSGEN.CND and add the following line:

DEF&LD = "Rtvyp § define default for LD filetvere

where typ is the desired default file type. Then, reassemble and relink
LD.SYS using the conditional file SYSGEN.CND.

Customization 2

CUNPROTECT SY:LD.SYSED
+RSIPPED

*¥GV LD, SYS/ARE
Base?

Dffset? (1 @ET
Base Offset 0ld
Qo000 s LDEH PRPRPT
QOO000 v LDEX DGR >
alelelslere) o LDEX+Z <DEK >
QOOOGT s LDEXR+Y <DBK >
OO0OGH o LDEX+E “DBK >
GOO00O0 VS LDEX+10 7?PR7eR

*EED

+

2.7.45 Changing QUEUE to Allow First Form Feed

QUEUE suppresses the first form feed in a file, because QUEUE assumes
that the LP or LS handler is set to FORMO, which generates a form feed. If
the line printer handler is set to NOFORMO, no form feed is generated.

You can apply the following customization so that QUEUE will never sup-
press the initial form feed in a file. If you apply this customization and set
your printer handler to FORMO, an extra blank page will be produced.

In the customization, ..DOFF is the value of that symbol from the file
CUSTOM.TXT on your distribution kit.

*RUN SIPPEED
REL GEY

Offset? |, DoFr@ED
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Base Offset 014
QOOnQ0 s DOFF KEKKKK
QOO0O0 + +DOFF+2 KEKHKN
[alezelelate] W DOFF+4 KHRHARN

+

2.7.46 Changing Listing Page Length in MACRO and CREF

The default listing page size for MACRO and CREF, 60 lines long, is suit-
able for line printers that use standard size line printer paper (10.5 inches
long). If you use line printer paper that is not standard size, or if your
configuration does not include a line printer, you may need to modify the
listing page length in MACRO and CREF. In the customizations, nnn rep-
resents the desired listing page length (octal). Substitute for the symbol
PGSIZE the value of that symbol given in the file CUSTOM.TXT on your
distribution kit.

To modify MACRO:

JRUN BIPPED
*MACRT, BAVER
Segment? OFD
Base® el
Offset? PGSIZERD

Sedment DBase Offset Old
GOOnnd 000000 PLBIZE Ga0074
PRGSIZE+Z 003467

To modify CREF:

JRUN SIPPEED
¥CREF , SAVED
Basa? sl

s

Offset?  PLSIZEED
Base Offset 01ld Mew?
QQ0000 PGSIZE 000074 nn T EED

Qo000 PRSIZE+Z Go34R7

4

2.7.47 Changing Default Command File Processor to IND

In the distributed monitors, the default command file processor is KMON.
Apply the following customization to change the default command file pro-
cessor to IND. After you have applied this customization, you may use an
IND control file as your start-up command file, providing the file IND.SAV
resides on your system volume.

In the customization, monitr.SYS is the monitor file you want to modify,
and .. INDR is the value of that symbol from the appropriate monitor link
map. If the monitor you customize is hardware bootable, write a new sys-
tem bootstrap with the COPY/BOOT command.
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Offset?

Base Dffset 014
aO0o00 + « INDR GOQ00U
QoO000 ++ INDR+2 001403

+

If you do not wish to apply this customization, you can set the default
command file processor to IND by setting the conditional INDSON to 1 in
the conditional file.

2.7.48 Limiting Amount of Memory KEX Requests

KEX, by default, requests all available 16-bit memory up to 32KW. This
customization allows you to limit the amount of memory KEX requests
with a .SETTOP programmed request.

In the customization, the symbol . MAXM represents the highest address
KEX will request. (In the distributed monitors, this value is set to 177776,
the highest address possible.) If you set this value too low, KEX will fail
and print the error message ?KEX-F-Insufficient memory. You can find
the correct value for the symbol .MAXM in the file CUSTOM.TXT on your
distribution kit. Replace the symbol nnnnnn with the new maximum ad-
dress value you want KEX to request.

® Y N Al

Segmaent?

Base?

ODffsat? 14 M MEED
Base Offset Old
alelegelele] « s MAXM KH KKK K
QoooGo s MAXME2 KHKKXK X

T

#

2.7.48 Changing MACRO’s Default .LIST/.NLIST Options
MACRO-11/RT is distributed with the following .NLIST defaults:
NLIST LD, ME MEB,TTM

You may change the NLIST defaults to any of the ft)liowing} where the
following bit significance applies (bit asserted implies “.NLIST"):

BEX = 2

BIN =4

CND = 10
COM = 20
LD = 40
LOC = 100
MC = 200
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MD = 400
ME = 1000
MEB = 2000
SEQ = 4000
SRC = 10000
SYM = 20000
TOC = 40000
TTM = 100000

Sedment?

Base? -
Offset? SEED
Base Offset 014
00000 LEBITS 103040
QOGQO0 LCBITS+2 HHRHRK

2.7.50 Changing MACRO’s Default .ENABLE/.DISABLE Options
MACRO-11/RT is distributed with the following .DSABL defaults:
.DSABL ABS,AMAﬂCDR}DBG,FPT}LCM,LSB,MCL

You may change the .DSABL defaults to any of the following, where the
following bit significance applies (bit asserted implies “.DSABL”):

ABS =1
AMA = 2
CDR =4
CRF = 10
DBG = 20
FPT = 40
GBL = 100
LC = 200
LCM = 400
LSB = 1000
MCL = 2000
PNC = 4000
REG = 10000

Note that the flag must always be set.

Segment?
Base?
(f¢fzet?
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Base Offzes gld New? )
QOCOO0 EDBITS 003467 finn v nie
QOGoo0 EDBITS+2 HOXHHH CTRLTY YFY

i

=

{

2.7.51 Modifying KED Defauit File Type

KED now supports default file types. When editing a file, the default input
file type is .MAC; the default output file type is the same as the input file
type. When inspecting a file, the default input file type is .LST. There is no
default input file type when creating a file.

To specify a file with no file type, type only the file name and the period
separating the file name and type (FILNAM.).

You can modify the default file types with the following software custom-
ization:

R OBIPPED

Base?

Dffset?  bbbkbb@ED
Basge Offspt Gid
0Ooo00 bbbbbb HEHHK K
000000 bhbbbh CRRKH D
aoo00Q bbbbbhb+2 THKRK
#CRT S

+

In this customization, substitute KED, K52, or KEX for aaa. Substitute the
value for the symbol . EEXT (for the editing-file default) or . IEXT (for the
inspecting-file default) for bbbbbb. These values can be found in CUS-
TOM.TXT on your distribution kit (be sure to use the proper KED variant).
Substitute the three-character file type default you want for ccc.

2.7.52 Changing SPOOL’s Work File Size

SPOOL allocates by default 1024(decimal) blocks on SFD: or SY: for its
work file SPOOL.SYS. You ean change the default size of SPOOL.SYS by
applying the following software customization. In the customization, .. SPSZ
is the offset for the current number of blocks SPOOL allocates for its work
file. Substitute for ..SPSZ the value provided in the file CUSTOM.TXT.
nnnnnn is the number (octal) of blocks you want SPOOL to allocate for its
work file. xxxxxx is a number that varies; it is not important for you to
know this number.
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Base Offset 0ld
Qo000 + 2 BPBE HANKHNK
000000 e BPBE+2 KHHKKX

If there is not enough room on the volume for a work file of the default size,
SPOOL.SYS occupies the largest empty area on the volume.

2.7.53 Changing SPOOL’s Output Device

You can change SPOOL’s default output device to any RT-11 non-file-
structured device by installing the following software customization. In the
customization, substitute for .SPSO the value provided in the file CUS-
TOM.TXT. nnn is the new output device’s mnemonic. XXXXxx represents a
number that varies but is not important for you to know.

JRUN BIPPEED
*SRODL.REL/

ED

Base? G@ﬁu

Qffzet? L EPBOERD
Base Offset 01d
QQ0000 + + 8PS0 HHKKKK
000000 . .8P80 SLP>

0QQ000 ++»5P50+2 KR KKXK

2.7.54 Changing LINK for Default 132-Column Link Map and
Global Cross-Reference Table

The following customization patch causes the link map and global cross-
reference table to default to 132 columns, rather than 80 columns. The
value of ..WDSZ can be found in CUSTOM.TXT on your distribution kit.

Sedment?

Base?

Offset?

Segment Base Offset Old
0ooGol Qo000 + s WDEBZ 000003

4] Q0000 s WDSZH2 AHHKHKRK

Preparing for Installation 2-57




can use the procedure in Section 2.4.3 when you build your
working system but not when you back up the distribution
volumes. The procedure in Section 2.4.3 creates dummy bad
blocks on cartridges to improve response time.

x¥xi:/Initialize’ Are you sure? YE&ED
PDUP-F-No bhad blocks detected xxiz:

There may be a significant delay (as much as 8 minutes) while the system
scans the volume for bad blocks and creates a new directory. The monitor
dot appears when this process is complete.

+

Now, remove the newly initialized volume and initialize eight additional
blank volumes, leaving a write-enabled and initialized blank volume in-
serted in Unit 1.

The next step in the preservation process is to copy all the files from distri-
bution volume 1 to the initialized blank volume, which becomes backup
volume 1.

As long as the volume you intend to copy is bootable and contains certain
system utility programs, you can boot RT-11 from that volume and copy
the files from that volume to another volume in Unit 1. A bootable volume
has the appropriate monitor file and system device handler and a bootstrap.
The SQUEEZE/OUTPUT:xxn: command transfers all the files from one
‘volume in Unit 0 to another one in Unit 1. At the same time, the command
consolidates all the empty space at the end of the volume. Distribution
volume 1 is bootable, but the other volumes in your kit are not bootable
because they lack the necessary components. Thus, these volumes require a
different copy procedure. For volume 1, however, the procedure is straight-
forward. Type the following command, where xx is the physical device
name.

NOTE

Both the SQUEEZE command with the /OUTPUT:xxn: op-
tion and the COPY command transfer files from one device to
another. SQUEEZE/OUTPUT:xxn: consolidates free space on
the device at the same time. The procedures in this manual
use the command that is most appropriate and most efficient
for an individual operation. For a better understanding of all
RT-11 keyboard monitor commands, refer to the RT-11 Sys-
tem User’s Guide.

There is a delay while the file transfer operation takes place. Then copy the
bootstrap on the volume.
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mE

LOPY/BODT wxl eRTLIFB.BYE wxni s B

*

Remove the newly created backup volume from Unit 1, write-protect it, and
label it “Backup RT-11 V05 1”. (Use a soft-tipped pen when you label
diskettes.)

To .capy the remaining distribution volumes, which lack certain system
components, run RT-11 from distribution volume 1 in Unit 0.

Then, type:

SOUEEFE/WALT/0UTPUT saexls xx0G j
Mount sutput volume in xxl2d Continue?

Insert an initialized blank volume (write-enabled) in Unit 1.

Y RED

Mount input volume in x%0:3 Continue?
Replace the volume in Unit 0 with distribution volume 2 (write-protected).

¥ BED

Mount svstem volume in %xx0:d Dontinue?
Replace the volume in Unit 0 with distribution volume 1 (write-protected).

Y BED
4

Remove the volume from Unit 1, write-protect it, and label it “Backup
RT-11 V05 27,

Again type the command:

SOUEEZE/WATIT/OUTPUT snwl s xxCG:ED

Mount outeput volume in xxl:d Continue?
Insert another initialized blank volume in Unit 1.

Mount input vpolume in xx0:§ Continue?
Replace the volume in Unit 0 with distribution volume 3 (write-protected).

YED
Mount svstem volume in ¥r0:§ Continue?

Replace the volume in Unit 0 with distribution volume 1 (write-protected).

Y@

+
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Remove the volume from Unit 1, label it “Backup RT-11 V05 3”, write-
protect it, and insert another initialized blank volume in Unit 1. Repeat
these procedures to copy the rest of the distribution volumes.

Now halt the processor. Replace distribution volume 1 with backup volume
1 (write-protected) in Unit 0. Write-protect the distribution volumes, and
store them. You will use the backup copies to build a working system.

Use the hardware bootstrap to boot backup volume 1.

RT-11FB VOS5, xx
{Followed by any start-up file commands.)

4

NOTE

If the backup volume does not boot, repeat the procedure to
create the backup volume.

Next, remove the protection from all the files on the backup volumes. The
files on the distribution volumes have been protected to prevent you from
accidentally deleting them. (Refer to the RT-11 System User’s Guide for a
description of file protection.) When you copied the files to the backup
volumes, RT-11 also copied the protection (note the P that prints next to
the file size in the directory). For the rest of these procedures, you need to
remove the protection from the backup volumes. Type the following com-
mand to remove it from the files on backup volume 1. The /SYSTEM option
is required to remove protection from system files (.8YS) if wildcards are
used in the file specification.

JUNPROTECT/SYSTEM #, 88
Files unerrotegted:
DKraaaaaa,ttt
DE:bbbbbb.ttt
DK:ccceccoattt
DEsdddddd.ttt

DKzzzz

e
4]
4
18]
2]
-

Las
w
s

Insert backup volume 2 in Unit 1, and type the following command:

SUNPROTECT/BYSTEM wntes . 260D
Files unprotecteds
x¥lzzazasaaa.ttt
wnlzbbbbbb.tty
¥uilzcecceco.ttt
wxlrdddddd, sttt
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Replace backup volume 2 with backup volume 3 in Unit 1 and repeat this
command. In the same way, remove protection from the files on the rest of
the backup volumes.

3.3 Installing Software Updates

To make sure that RT-11 operates correctly, you must install updated soft-
ware modules at this point. Updated modules are critical to system or com-
ponent operation. They correct software errors discovered since the last
release, and may add new functions to the operating system.

Updated software modules are distributed in update kits. Each kit contains
complete software module replacements. Software corrections will already
have been installed in the new modules and fully tested. Your only require-
ment is to copy the new modules from the distribution medium to your
system, using the procedures described in the RT-11 Update User’s Guide.
Updates are distributed on the same medium on which you received the
base system and contain modules for both base system and layered prod-
ucts.

When you submit an SPR, the RT-11 Software Dispatch Review will report
serious problems and may contain suggested solutions to problems, until
the module containing an error is corrected by an update kit.

For a complete description of how to update your software, refer to the
RT-11 Update User’s Guide.

3.4 Creating the Working System from Chosen Components

Once you have chosen your system compeonents (Section 2.3) and have
planned the best arrangement of them on volumes (Section 2.4), you can
create the working system by copying selected components to initialized,
blank volumes.

Start by initializing a number of blank volumes. Follow the same procedure
that you used in Section 3.2. Insert a write-enabled, blank volume in Unit 1
(with the system booted from Unit 0), and type INITIALIZE/BADBLOCKS
xx1:. Repeat the process to create as many initialized blank volumes as you
need for the system that you have planned.

NOTE

If you want to create dummy bad blocks on cartridges to
avoid excessive rewinds (as described in Section 2.4.3), do so
at this point.

Then, use the COPY command to copy selected files from backup volume 1
to the volume that becomes your working system volume. The /SYSTEM
option is required for copying .SYS files only if wildcards are used in the
input file specification.

tCOEY wxOsfilnamstye wricsfilnam.tvefED
+
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You can use the following command to avoid typing numerous file specifica-
tions.

WOPY/QUERY /SYSTEM wxtr: sl s B

Files coried:

Xx:aaaaaa,ttt to xxisaaaaaa,ttt? V@ {to include a specific file)
xxOsbbhbbbb.ttt to xxlsbbbbbb, ttt? NET {to exclude a specific file}
(and so on)

To copy files from nonbootable volumes, alternate volumes.

Use the SET command to set the USR to NOSWAP.

BET USR NOSWAPED

¥

Type the following command, where filnam.typ is the name of the file you
want to copy. In this case, you cannot use the /QUERY option; you must
specify individual files.

WORPYAWATT wxlefilnam.vre xxO:ifilnam. tve

Mount inPut volume in xxi:% Continue?

Place the volume containing the file you want to copy in Unit 1.

Mount sutput volume in xx0:§ Continue?

Replace the system volume in Unit 0 with the volume to which you want to
copy filnam.typ.

v EER
¥ (RET)

Mount svstem volume in xx0:3 Continue?

Replace the volume in Unit 0 with backup volume 1 (write-protected).

+

Repeat this procedure to copy all the files for the working system volume.
When you have copied all the files you have planned for the working sys-
tem volume, label it “RT-11 Working System V05 1”. Repeat these proce-
dures to create the other volumes in the working system.
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When you have created and labeled all the working system volumes, you
can permit the USR to swap again.

fGET USE SHAPED

0

3.5 Installing the Bootstrap on Any Volumes That Need to Be
Bootable

Once vou have created your system, you need to install the bootstrap on
any volumes that must be bootable (that is, that you can use as the system
volume). Generally, any volume that includes a monitor file and system
device handler should be bootable (but remember that the volume would
need SWAP.SYS and, for the SJ monitor, TT.8YS).

Insert in Unit 1 the volume on which you need to install the bootstrap. In.
the following command, aa is BL, SJ, FB, or XM.

CCOBY/BO0T wuxl:®T1ilan. 875 wxl @D

¥

In this command, you need to identify the device on which the monitor that
contains the bootstrap information resides, the name of that monitor file,
and the device on which you need to install the bootstrap. This command
copies bootstrap information from the monitor file to blocks 0 and 2 through
5 of the same volume.

Then, insert working system volume 1 in Unit 0, and use the hardware
bootstrap to boot your working system.

RT-1iaa VOS5, xx
(Followed by any start-up file commands.)

+

Store the updated backup volumes for future updating purposes.

3.6 Customizing the System

You may want to make certain customizations (described in Section 2.7) to
the distributed RT-11 components. At this point, perform the procedures to
implement any of these software customizations. Table 1-3 summarizes the
available customizations and directs you to the section in Chapter 2 that
describes a particular customization and the procedure for implementing it.

NOTE

Later, you can perform the system generation process to im-
plement additional customizations. (See Section 3.10.)
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3.7 Compressing Each Volume

DIGITAL recommends that you compress each working system volume to
make its free space contiguous. Consolidating free space allows you to use
space on the volume that would otherwise be too fragmented to be usable.
However, if your volumes are TU58 tape cartridges and you create bad
blocks to avoid excessive rewinds, the amount of contiguous free space pos-
sible is limited. (Refer to Section 2.4.3.)

Continue to run RT-11 from Unit 0, and use the SQUEEZE command to
compress free space. (The volume must be write-enabled.) The squeeze
operation does not move files with the .BAD file type.

*BOUEEZE xx03 D
xxO:/Baueeze’ Are vou sure? v

There will be a delay as the system compresses the volume.

RT-11aa YO5,00
(Followed by any start-up file commands.)

The system automatically reboots when you compress a system volume.

Then insert the next volume that you need to compress (write-enabled) in
Unit 1.

*SQUEEZE xxl: 80

xxl:/8queezed Are vou sure? vED

+

Replace the volume in Unit 1 with the next one you need to compress, and
repeat this procedure for all the volumes you need to compress.

NOTE

When you compress a volume with system files (.SYS), PIP
warns you to reboot. Do reboot as advised. When you com-
press a system volume, the system automatically reboots.

3.8 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you protect all the files in the working system and preserve the system on
backup volumes.

Use the following command to protect all the files on the system volume:

*PROTECT/SYSTEM #., #@E
Files protected:
DK:aazaaa.tts
DK:bbbbbb,ttt
DK:cecooocos b1t
DK:dddddd.ttt

DKizzzzzz. ttt

+
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To protect files on other volumes in the working system, insert each volume
in Unit 1 and use the following command:

+PROTECT/SYSTEM xxl:%, #ED
Files protected:
¥xlizaaaaa.ttt
¥xlsbbbbbb, .ttt
xxl:cooccostty
xxi:dddddd. vttt

Next, copy the working system to backup volumes. Insert a blank volume
(write-enabled) in Unit 1 with RT-11 still booted from Unit 0. Use the
INITIALIZE/BADBLOCKS command to initialize the blank volume. Then,
repeat the process to initialize the appropriate number of volumes.

Copy all the files in your working system. You can use the
SQUEEZE/OUTPUT:xxn: command to copy any bootable volumes. Remem-
ber that you must use SQUEEZE/WAIT/OUTPUT:xxn: and change vol-
umes to copy the volumes that are not bootable. (Refer to Section 3.2.) Also
remember to copy the bootstrap to any volumes that need to be bootable.

Write-protect the backup working system volumes, and store them. If you
ever need to restore the working system, you can make copies of the backup
working system volumes.

3.9 Testing the Working System

Once you have built and preserved the working system, you can execute the
following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
major system components, it does serve as a minimal integrity check. More-
over, DIGITAL considers your system officially installed if the demonstra-
tion runs without error.

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

SWAP.SYS
RT11FB.SYS
xx.SYS (system device handler)
LP.SYS
EDIT.SAV
MACRO.SAV
SYSMAC.SML
LINK.SAV
PIP.SAV
DUP.SAV
DIR.SAV
DEMOBG.MAC
DEMOFG.MAC
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Display the directory of the system volume on the terminal. The directory
varies according to your particular working system. As long as a directory
prints, you need not worry if it does not match the one in the following
example.

+DIRECTORY/BRIEF/COLUMNG L BY : 85
dd-mmm-vyy
SHAF  .5YS
RT11FB.SYS
LP +BYE
DX «5YS
EDIT «SAY
MACRO . S5AV
SYSMaC. SML
LINK .8AV
PIP +SAY

xxx Files,s bbb Blocks
fff Free blocks

+

NOTE

If you have shifted output to a scope and the directory scrolls
by too quickly to read, type €W®LUS) to stop the display and
to restart it.

Before you can execute the background and foreground demonstration pro-
grams, you must first edit, assemble, and link the background program,
DEMOBG.MAC, and you must assemble and link the foreground program,
DEMOFG.MAC.

3.9.1 Preparing the Background Demonstration Program

3.9.1.1 Edit the Background Demonstration Program — Use a text editor, for
example, EDIT.SAV, to modify the background demonstration program,
DEMOBG.MAC. One of the output lines in the program is preceded by a
semicolon, which makes the line a comment field. The semicolon prevents
the line fmm bemg printed; thus, it must be deleted from that line. If
DEMOBG.MAUC is a protected file, remove the protection before making the
edits (UNPROTECT SY:DEMOBG.MAC).

[
El

3.9.1.2 Assemble the Background Demonstration Program — The background
program, DEMOBG.MAC, is an assembly language source file; it must
be assembled and linked before you can execute it. To assemble
DEMOBG.MAC and obtain a listing, make sure that your configuration
has a line printer that is on-line and ready.
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NOTE

if your configuration does not include a line printer, use the
console terminal.

4

s LET:

P

ABBIGN T

3

Assemble DEMOBG.MAC as follows:

JMACKRG/LIST:LST:
(See Figure 3-2.)

If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits. Use the backup demon-
stration program.

Figure 3-2: DEMOBG Assembly Listing

DEMOBG MAZRO V0S5.01b Friday 09-Dec-83 10:16 Page 1

i STITLE DEMOBG
2 <IDENT  /V05.00/
3 3 CEMONSTRATION FROGRAM TO FRIHT DEMONGTRATION MESBAGE. THER
4 3 RING BELL IF FG JOB BENDS & MEHSAGE.
b3
& SMORLE (RCVDC, W PRINY
7
# 0UL000 STARTIY JROVDEC  #AREA, $BUFFER 2300y $HMSGIN 1PUST REQUEST #OR MESSABE
2 GRGe34 JPRINT  #MSE SERINT DEMONSTRATION #ESSAGE
14 GGR04Z Q0Q7FT BR , FAND LOOP
¥ COMPLETION ROUTINE ENTERED WHEN F§ SENDS MESSAGE
44 HEGINT JPRINT  #BELL SRIME BELL IN RESFOMEE YO MESGAGE
1% OLOQER ROURS  RAREA $BUFFER 2400 #NMSGIN $PDST ANDTHER RESSAGE REQUEST
14 6001046 000207 RETLRN $AND RETURN FROM COMPLETION ROUTINE
7
j2: 4 H ABCII MEGHA0ES
1% WNLIST BEX
20 000110 flirg 200 BELLY JBYTE 7P200 IMESSADE THAT RINDGS BELL
21
rdegia T} B 3] a2 124 S5 MEG LASEIY  /RT-11 DEMDHSTRATIUN PROGEAK (3812
23 400147 111 106 Q40 LABEIT  SIF INCORRECTLY EDITED(THIS I8 THE LAST LINE./UI5>0120
? ] JABCIT  AWELL DONE. S
25 DOORYES 200 EYTE i)
QUOR2E AREAT JBLKW & FEMT ARGUMENT AREA
Got242 BUFFER? FRLURBE MESRAGE AREA
BOODOH* LEND HTART

DEMDRG  MACHD U0%.01b Frigey 09-Dec-83 13116 Page 1-1
Bumbol taple

AREA GRDIRER BUFFER  O00R40R HRGIN OO0044R seatll
BELL BOULIOR HEO OOQLAZR START DHODOORE

¥

= QUOLGS s WMT o= 000027

« ABR.  DOO000 (1] (RUs Ty BBL 488, DVRY
ezelepel el [23) iRMs Lo LOL fREL<CONY
Errors datected: 0O

*¥% Asnewbier statistics

Work file reads! O

Work file writes! ©

Gize pf wiek fTile! PIEE dords ( 3& Pases)
Size of csre pooll 14128 Bards ( &3 Pases:
Oeeratind system? RT~11

Elassed time! 0010010%.45
DK § DENGES r UK § DENORG=DR § BEROBE
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3.9.1.3 Link the Background Demonstration Program — Link the program
DEMOBG.OBJ to produce an executable background program, DEM-
OBG.SAV.

LJLINK DEMOBGET

»

3.9.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.

JRUN DEMOBGED

RT-11 DEMONSTRATION PROGRAM

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

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.

If you incorrectly edited the file, you can repeat this exercise, although you
can continue without correcting the file. However, if you want to repeat the
exercise, begin by using the backup demonstration program.

JRENAME SY:DEMOBG.BAK SY:DEMOBG.MACGED

Then, repeat the editing procedure.

3.9.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program
DEMOFG.MAC, link it for the foreground, and execute it in conjunction
with DEMOBG.SAV. DEMOFG.MAC is a small foreground program that
sends a message every 2 seconds to DEMOBG {(running in the background),
telling it to ring the terminal bell. DEMOBG recognizes these messages
and rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are sue-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
the monitor message queue. Once you restart DEMOBG in the background,
the system immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

3.9.2.1 Assemble the Foreground Demonstration Program — The foreground
demonstration program, DEMOFG.MAC, is an assembly language source
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3 file; it must be assembled and linked before you can use it. Assemble
7, DEMOFG.MAC as follows:

MACEDALIST:LET: DEMOFGED

+

The output resulting from this MACRO command is an object file called
DEMOFG.OBJ. This file resides on your system volume.

3.9.22 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type signifies to the system that the file is a foreground program and is to
be run as a priority job.

JLINK /FOREGROUND DEMOF GED

. .
£

3.9.2.3 Run the Foreground and Background Demonstration Programs — Type
the following command to load and start DEMOFG.REL as the foreground
job.

JPRUN DEMOFGED

F

FOREGROUND DEMUNSTRATION PROGRAM

SENDS A MESSAGE TO THE BACKGROUND PROGRAM DEMOBG

™ EVERY 2 SECONDS, TELLING IT TO RING THE BELL.
CRLES
B>
DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds. Now execute DEMOBG.SAV in the background and re-
ceive the messages.
JRUN DEMOBGEED
(The bell rings quickly several times, then once every 2 seconds.}
RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED, THIS 1S THE LAST LINE,
WELL DONE.
Execute a DIRECTORY command in the background to obtain a directory
listing.
(G,
(The bell stops ringing.)
LOIRECTORYRED
dd-mmm-vy
(The directory of the device DK prints on the terminal.)
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Rerun DEMOBG to collect all the foreground messages queued while the
directory was printing.

WRUN CEMOBGED

(The bell rings several times in rapid succession, then rings once every 2
seconds.)

RT-11 DEMONSTRATION PROGRAM

IF INCORRECTLY EDITED: THIS IS THE LAST LINE.
WELL DONE.

CRL Y

(The bell stops ringing.)

Now, stop the foreground program and remove it from memory.

If you completed these exercises without error, your system has passed this
minimal test and you can consider it successfully installed.

3.10 Performing the System Generation Process

If you have decided that you need RT-11 features that are available only if
you generate your own monitor(s) and handlers, perform the system gener-
ation process at this point. You should have thoroughly studied Chapter 1
to make this decision and to establish that you can perform the system
generation process on your particular hardware configuration. Read the
RT-11 System Generation Guide for guidance in planning and performing
system generation.
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RT-11IFE Y05, xx

«TYPE VSUSER.TXT

RT-11 US.uxn

Instatlation of RT-11 ...(followed by VEUSER.TXT message)....

After you boot the system, you can create a start-up file containing any
commands or sequence of commands that you would normally want to exe-
cute at the start of each terminal session.

You can update your start-up file at any time to change, add, or delete
_ commands. When you first create the file, or after you update it, you can
T, . . , s
execute it with the @ command, so that the commands it contains become
effective.

4.2 Copying the Distribution Volumes to the Disk

With the RT-11 system running, copy all the distribution volumes to the
disk that will serve as your working system disk.

If the disk is an RKO05 disk, mount the disk in Unit 0, format the disk, and
then initialize it and cover any bad blocks on it.

If the disk is another type, initialize the disk and replace or cover any bad
blocks. You have a choice of replacing or covering bad blocks if your disk is
an RK06, RK07, RLO1, or RLO2. If your disk is another type, you should
cover any bad blocks.

To replace bad blocks, use the INITIALIZE/REPLACE command, and to
cover bad blocks, use the INITIALIZE/BADBLOCKS command (procedures
follow). In the commands, xx is the permanent device name for your disk. If
the disk contains bad blocks, the ?DUP-W-Bad blocks detected nnnnnn
message appears on the terminal, but you can use the disk.

RKO5 disk

JFORMAT RKO:EED
RKG:/FORMAT-Are vou sure? YED
PFORMAT-I-Formatting complete

JINITIALIZE/BADBLOCKE AKO: @D
RKO:/Initialize$ Are vou sure? Y6ED
POUP-I-No bad blocks detected RKO:
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Other type disk

JINITIALIZE/BADBLOCKS xx0: @
¥xO:fInitialized Are vou sure? YED
PRUP-TI-No bad blocks detected uus

or

SIRITIALIZE/AREPLACE wxO 6D
¥XGr/Initialized Are vou sure? Y65
PDUP-I-No bad blocks detected xx0Oz

There is a delay as the system scans the disk for bad blocks and creates a
new directory. The monitor dot appears when this process is complete.

*

The next step in the preservation process is to copy all the files from distri-
bution volume 1 to the initialized disk. The following command transfers
files from the distribution volume to the disk and consolidates all the empty
space at the end of the disk. In the command, xx is the permanent device
name for your disk, and yy is the device name for the distribution device.

JORUSETE/DUTPUT exn Gy vy 0 GED

NOTE

Both the SQUEEZE command with the /OUTPUT:xxn: op-
tion and the COPY command transfer files from one device to
another. SQUEEZE/OUTPUT:xxn: consolidates free space on
the device at the same time. The procedures in this manual
use the command that is most appropriate and most efficient
for an individual operation. For a better understanding of all
RT-11 keyboard monitor commands, refer to the RT—11 Sys-
tem User’s Guide.

There may be a delay while the system performs this operation.

You must also copy the rest of the distribution volumes to the disk. Insert
distribution volume 2 in RX01 Unit 1. In the following command, xx is the
permanent device name for your disk, and yy is the name for your distribu-
tion device. The /SSYSTEM option is required for copying .SYS files only if
wildcards are used in the input file specification.

JLOPYABYETEM vyl unO e &R

Files copied:

vvitazasaa.ttt to xxQ:azaaaa.tty
vyleibbbbbbottt to wxOsbbbbbb,ttt

e

yvlezgzzzzettt to xxlizxzzzzzaottt

+
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Insert distribution volume 3 in RX01 Unit 1, and repeat this command.
L Copy all the distribution volumes to your disk in this way.

NOTE

For optimal éystem performance, copy the distribution vol-
umes in numerical order.

Finally, copy the bootstrap to the disk and compress the disk. Use the
following commands, where xx is the permanent device name for your disk.

VCORY/BOOT wxCiRTLIFE.BYS xu0 &)
¢SOUEETE xx0 s D
xXOs/8aueezed Are vou sure® YED

+

o
f

%
;

£ 4.3 Preserving the Distribution Volumes

Halt the processor, and remove the distribution volumes. Then store them,
as a safety measure in case of machine failure or human error. Use the disk
to build a working system. Leave the write-enabled disk in Unit 0. Use the
hardware bootstrap to boot RT-11 from your disk.

RT-11FB Y05.00
_ (Followed by any start-up file commands.)

L]

NOTE
If the disk does not boot, repeat the procedures to this point.

Next, remove the protection from all the files on the backup disk. The files
on the distribution volumes have been protected to prevent you from acci-
dentally deleting them. (Refer to the RT-11 System User’s Guide for a
description of file protection.) When you used the SQUEEZE command to
copy the files to the backup disk, RT-11 also copied the protection. (Note
the P that prints next to the file size in the directory.) For the rest of these
procedures, you need to remove the protection from the backup disk. Use
the following command:

UNPROTECT/SYSTEM # ., wE&D
Files unprotected:
DK:aaaaaa .ttt
DK:bbbbbb.ttt
DK:ceeocoroosttt
DK:dddddd.ttt

DKtzzzzzz ottt
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4.4 Installing Software Updates

To make sure that RT--11 operates correctly, you must install updated soft-
ware modules at this point. Updated modules are critical to system or com-
ponent operation. They correct software errors discovered since the last
release, and may add new functions to the operating system.

Updated software modules are distributed in update kits. Each kit contains
complete software module replacements. Software corrections will already
have been installed in the new modules and fully tested. Your only require-
ment is to copy the new modules from the distribution medium to your
system, using the procedures described in the RT—-11 Update User’s Guide.
Updates are distributed on the same medium on which you received the
base system and contain modules for both base system and layered prod-
ucts.

When you submit an SPR, the RT-11 Software Dispatch Review will report
serious problems and may contain suggested solutions to problems, until
the module containing the error is corrected by an update kit.

For a complete description of how to update your software, refer to the
RT-11 Update User’s Guide.

4.5 Creating the Working System from Chosen Components

Once you have chosen your system components (Section 2.3) and have
planned the best arrangement of them on a disk (Section 2.4), you can
create the working system by copying selected compoenents to another disk
or disks.

Mount a blank disk in disk Unit 1 and initialize it. If the disk is an RK05
disk, format it before you initialize it.

RKO05 disk

sFORMAT RK1:85
RK1:/FORMAT-Are vou sure? Y@
PFORMAT~I~Formatting complets

P INTTIALIZE/BADBLOCKS RK1 6
RK1:/Initialize} Are vou sure? Y @ED
PDUP-I-No bad blocks detected RK1:

Other type disk

CAINITIALIZE/BADBLOCKS sl :@D
#xls/sInitializes Are »ou sure? ¥ ED)
PDUP-I-No bhad blocKs datected xxi:

or

kxl:/Initialized Are vou sure? ¥ EED
PDUP-1-No bad blocks detected xxl:
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Copy the files you have selected from the disk in Unit O to the disk in Unit
o~ 1, which will become your working system disk. If you use the following
(I command, RT-11 queries you about all the files on the disk in Unit 0, and

you can choose the files it copies.

YyCORYABYSTEM/SUERY wwly wxl:@ED
Files copied:

xxO:aaaaaa.ttt to xxl:aaasaa.ttt? Y@ED (to include a specific file)
xx0O:bbbbbb.ttt to xxi:bbbbbb.ttt? NED (to exclude a specific file)

{(and so on)

4.6 Installing the Bootstrap on the Disk

Once you have created your system, you need to install the bootstrap on the
system disk. In the following command, aa is BL, SJ, FB, or XM.

JCOPY/BOOT xxi:RT1laa.8¥8 xxi:ED

+

In this command, you identify the device on which the monitor that con-
tains the bootstrap information resides (your disk), the name of that moni-
tor file (RT11BL, RT11SJ, RT11FB, or RT11XM), and the device on which
you need to install the bootstrap (your disk). This command copies boot-
strap information from the monitor file to blocks 0 and 2 through 5 of the
same disk.

s Remove the disk from Unit 0 and store it for future updates. Mount the new
working system disk in Unit 0, and use the hardware bootstrap to boot the
working system disk.

RT-11aa VOS.xx
(Followed by any start-up file commands.)

4

4.7 Customizing the System

You may want to make certain customizations (described in Section 2.7) to
' the distributed RT—11 components. At this point, perform the procedures to
implement any of these software customizations. Table 1-3 summarizes the
available customizations and directs you to the section in Chapter 2 that
describes a particular customization and the procedure for implementing it.

NOTE

Later, you can perform the system generation process to im-
plement additional customizations. (See Section 4.11.)

4.8 Compressing the Disk

DIGITAL recommends that you compress the working system disk to make
its free space contiguous. Consolidating free space allows you to use space
=, on the disk that would otherwise be too fragmented to be usable.
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Use the SQUEEZE command to compress free space. (The volume must be
write-enabled.) The squeeze operation does not move files with the .BAD
file type.

WSUUEEZE w0 &D
Xx%G:/8Baueezed Are vou sure? ¥YEH
RT-11aa VOB, xx

(Followed by any start-up file commands.)

+

The system automatically reboots when you compress a system disk.

4.9 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you protect all the files in the working system and back it up.

Use the following command to protect all the files on the system disk:

VPROTECT/BYSTEM #, =5
Files Pprotected:
DK:aaaaaa.ttt
DK:bbbbbb,toy
DK:ccoococoettt
DK:dddddd.tte

DKizszzzzottt

Now preserve the working system on the backup medium of your choice.

4.9.1 Backing Up the System on RX01 Diskettes

Insert a blank RX01 diskette in Unit 1 (with RT-11 still booted from disk
Unit 0). Use the INITIALIZE/BADBLOCKS command to initialize the
blank diskette. Then, repeat the process to initialize the appropriate num-
ber of diskettes. ‘

Copy all the files in your working system, using the COPY/MULTI-
VOLUME command. In the command, yy is the name for your disk. The
system copies all the files from the input volume that will fit on the output
volume. When no more files will fit on the output volume, the system
prompts you to mount the next output volume and prints the Continue?
message.

Mount another blank, initialized diskette, and type Y to continue. Continue
to mount diskettes in this fashion until all the files are copied.

yCOPY/MULTIVOLUME/SYSTEM vy Qe DXL @D

Files copied:
vvyOi1aaaaaa.ttt to B¥lzaaaaaa. bt
yvOrbbbbbb.ttt to DX1i:bbbbbhb.ttt

(and =0 on)
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Mount next outpPut volume in DXl
(Log of files copied)

Mount nextoutput volume in DX1:3 Continue? v
(Log of files copied)

Mount next outeut volume in DX1:§ Continue? v
(Log of files copied)

Mount next outeut voelume in DX1:3 Continue? vy
(Log of files copied)

Mount next output volume in DX1:i Continue? v
(and s0 on)

Continue? v

Then, copy the bootstrap to the backup diskette that will be bootable. Re-
member that a bootable volume needs a monitor file, a system device han-
dler, the file SWAP.SYS, and for the SJ monitor, TT.SYS.

ERt

ZH

COOBRY/BROO0T wxl:RTilaa 85Y8 xxl ¥

+

i

Store the backup diskettes. If you ever need to restore the working system,
you can copy the backup diskettes to the disk.

4.9.2 Backing Up the System on Another Disk

To back up your system on another disk, initialize a blank disk and copy all
the files from the working system disk to the backup disk. In the following
commands, xx is the permanent device name for your disk.

RKO05 disk

FORMAT RK1:ED
Rhi FFORMAT~Are vou sure? Y{ED
PFORMAT-I-Formatting complete

.A! z”rE B r”'gq!“e{*k?‘» fLia@F*
RM s/Initialized Are vou sure? ¢ FET)
PDUP-I-No bad blocks detected RK1:

Other type disk

CINITIALIZE/BADBLOCKS »xl: 6
xxis/Initialized Are »ou sure? v

PDUP-I-No bad blocks ﬁetectedxxi.

*

or

CINITIALIZE/REPLACE xx1: R0
xxla:/Initialized Are vou sure? v&E)
?DUP-1-No bad blocKks detected xxl:

+

Copy all the files in your working system.

e,

FE/OUTFUT suxis »#x0EED
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Copy the bootstrap to the backup working system disk. In the following
command, aa is BL, SJ, FB, or XM.

PR SESIOT wow e DT v - e s . BET
fCOPY/BO0T wxlRT112a.8Y8 uxni &I

+

Store the backup working system disk. If you ever need to restore the
working system, you can make a copy of the backup working system disk.

4.10 Testing the Working System

Once you have built and preserved the working system, you can execute the
following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
major system components, it does serve as a minimal integrity check. More-
over, DIGITAL considers your system officially installed if the demonstra-
tion runs without error.

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

SWAP.SYS
RT11FB.SYS
xx.SYS (system device handler)
LP.SYS
EDIT.SAV
MACRO.SAV
SYSMAC.SML
LINK.SAV
PIP.SAV
DUP.SAV
DIR.SAV
DEMOBG.MAC
DEMOFG.MAC

Display the directory of the system volume on the terminal. The directory
varies according to your particular working system. As long as a directory
prints, you need not worry if it does not match the one in the following
example.

SDIRECTORY /BRIEF/COLUMNES:: 1 Sy « &)
dde-mmm~-vy

SWAR  ,8YS
RT1iFB.BYS
LP +8Y8
DX +BYS
EDIT .8ay
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MACRO .SAV

SYSMAC ., §ML
LINK +8AV

PIP «BAY

H KX %iles; bbb BlocKs
fff Free blocKs

+

NOTE

If you have shifted output to a scope and the directory scrolls
by too quickly to read, type CRUS) to stop the display and
to restart it.

Before you can execute the background and foreground demonstration pro-

grams, you must first edit, assemble, and link the background program,
5, DEMOBG.MAC, and you must assemble and link the foreground program,
£ DEMOFG.MAC.

4.10.1 Preparing the Background Demonstration Program

4.10.1.1 Edit the Background Demonstration Program — Use a text editor, for
example, EDIT.SAV, to modify the background demonstration program,
DEMOBG.MAC. One of the output lines in the program is preceded by a
P semicolon, which makes the line a comment field. The semicolon prevents
the line from being printed; thus, it must be deleted from that line. If
DEMOBG.MAC is a protected file, remove the protection before making the
edits (UNPROTECT SY:DEMOBG.MAC).

V1T BY:DEMDBG . MACET
LB5CT I EDED

‘ 4.10.1.2 Assemble the Background Demonstration Program — The back-
ground program, DEMOBG.MAC, is an assembly language source file; it
must be assembled and linked before you can execute it. To assemble
DEMOBG.MAC and obtain a listing, make sure that your configuration
has a line printer that is on-line and ready.

i1

STUN LP: R8T G

PAE

[

+
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NOTE

If your configuration does not include a line printer, use the
console terminal. ‘

+AGSE1

*

Assemble DEMOBG.MAC as follows:

LIST

+ i : T
(See Figure 4-2.)

If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits. Use the backup demon-
stration program.

Y:DEMOBG .. MACK

Figure 4-2: DEMOBG Assembly Listing

DEMOES MACAD V05.01b Friday 09-Dec~83 10:18 Page 1

1 JTITLE  REMOBG

2 SIBENT  #Y05,00/

1 § UEMONSTRATION PROORAM TG PRENT DEMONSTRATION MESHAGE, THEN

4 3 RING BELL IF FG JOR BENDDZ & BESSAGE.

5

& JHEALL  JROVDC, JPRINT

b4

g aennosd HYARTIY JROVDD  $AREA $BUFFER, $A00#MSGIN SFDET REQUEST FOR nEZSADE

P 000034 JPRINT  #MS0 $PRINT DEMONSTRATION MESSAGE
10 680042 000777 BR N FANE OGP
i3
iz H COMPLETIGN ROUTINE ENTERED WHEN FG SENDE MESSAGE
1%
i3 GUUHas HGEINT  LPRINT  BRELL FRING RELL IN RESFONSE 10 MESSAGE
15 O000%2 LRCUDE  SAREA Y SBUFFER $400 ¢ #MSGIN $F0ST ANOTHER MESBATE REOUEST
16 G00104 000207 RETURN FAND RETURN FRONM COMPLETION ROUTINE
17
ig ¥ ABCLI RESSAGES
i CHLTET BEX

20 93110 Qo7 200 BELL: SBYTE 79200 IMESSAGE THAT RINGE BELL

freive S 9] 13z 124 6%3  HEGH LASTII /RT-13 DENONETRACION PROGRAM LS 12
0147 itd 106 040 LASCIT /IF INCORRESTLY EDITED THIS IS THE LAST LIRE. 0155120

2 § WASDIL JWELL GDNE,/Z

PAE P ] [l JRBYTE (4]

e

27 45a226 AREATL «BLKW & FEMT ARGUMENT ARES
2R O0O242 RUFFER? FROVDL HESSAGE ARER
s BEOOBC ENT BTART

DEMOBE  MRLRO VOB, 01 Frigey 09-Dec-83 10:16 Page 1-3
Bumbl table

AREA QUOARLR BUFFER  OOQR4CR MBGIN SOO044R sVl = QOQ00F oM = 000027
BELL SHGLLOR &G OOGLIZR START SOOD00RE
« ABE. 000000 000 (Rl X rGBLy AKS «QUR?

GaoRaT GOl (RMr T oLCL  REL DORY
Errors seisctedl O

k¥ fdssembier statistics

Work filz  readst O

Work file writes! ©

Gize of work file] ¥IBR Words ( 34 Fages)
Gize of core #poll 16138 Words ( &% Fagawl
Opersting  swstem! RT-11

Elaraed fxme! 00100305,4%

TK §HE NGRS £ DR DEMOBG=DK § PEROBG

.

4.10.1.3 Link the Background Demonstration Program — Link the pro-
gram DEMOBG.OBJ to produce an executable background program,
DEMOBG.SAV.
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4.10.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.

JRUN DEHMOBGED

RT-11 DEMONSTRATION PROGRAM

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

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.

If you incorrectly edited the file, you can repeat this exercise, although you
can continue without correcting the file. However, if you want to repeat the
exercise, begin by using the backup demonstration program.

JREHAKE SY:DEMOBG.BAK BY DEMGBG . MACED

+

Then, repeat the editing procedure.

4.10.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program
DEMOFG.MAC, link it for the foreground, and execute it in conjunction
with DEMOBG.SAV. DEMOFG.MAC is a small foreground program that
sends a message every 2 seconds to DEMOBG (running in the background),
telling it to ring the terminal bell. DEMOBG recognizes these messages
and rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are suc-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
the monitor message queue. Once you restart DEMOBG in the background,
the system immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue 1is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

4.10.2.1 Assemble the Foreground Demonstration Program — The foreground
demonstration program, DEMOFG.MAC, is an assembly language source
file; it must be assembled and linked before you can use it. Assemble
DEMOFG.MAC as follows:

The output resulting from this MACRO command is an object file called
DEMOFG.OBJ. This file resides on your system volume.
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4.10.2.2 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type signifies to the system that the file is a foreground program and is to
be run as a priority job.

LINK/FOREGROUND DEMOFGED

+
*

4.10.2.3 Run the Foreground and Background Demonstration Programs —
Type the following command to load and start DEMOFG.REL as the fore-
ground job.

s iHE]

-4

, FRUN DEMOD
Fo
FOREGROUND DEMONSTRATION PROGRAM

SENDS A MESSAGE TO THE BACKGROUND PROGRAM DEMDBC
EVERY 2 SECONDS s TELLING IT TO RING THE BELL.

B

-t

S

DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds. Now execute DEMOBG.SAV in the background and re-
ceive the messages.

L RUR DEMOBGED

(The bell rings quickly several times, then once every 2 seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED: THIS IS THE LAST LINE.
WELL DOKE,

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

€

(The bell stops ringing.)
L DIRECTORYED
dd-mmm-vy

(The directory of the device DK prints on the terminal.)

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

o RUN DEMOBGED

(The bell rings several times in rapid succession, then rings once every 2
seconds. )
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RT-11 DEMONSTRATION PROGRANM
IF INCORRECTLY EDITED, THIS IS THE LAST LINE.
WELL DONE.,

+
(The bell stops ringing.)

Now, stop the foreground program and remove it from memory.

]
i
i
1

=
1

. CmOem
S2 QB
P
b}

(]
[
i
£
{azl
=4

If you completed these exercises without error, your system has passed this
minimal test and you can consider it successfully installed.

4.11 Performing the System Generation Process

If you have decided that you need RT-11 features that are available only if
you generate your own monitor(s) and handlers, perform the system gener-
ation process at this point. You should have thoroughly studied Chapter 1
to make this decision and to establish that you can perform the system
generation process on your particular hardware configuration. Read the
RT-11 System Generation Guide for guidance in planning and performing
system generation.
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5.1 Bootstrapping the Distribution Disk

The first procedure you perform when installing RT-11 is bootstrapping
the distribution disk.

Begin by making sure that the processor is powered up but not running.
Mount the distribution disk (write-protected) in disk Unit 0. The device
name is DL, RK, or DU, depending on the type of disk device. Use the
hardware bootstrap to boot the disk. (If your configuration does not include
a hardware bootstrap, refer to Appendix B for the toggle-in software boot-
strap.)

RLO2 and RC25 disks are normally installed manually. If you successfully
bootstrap an RLOZ or an RC25 disk, RT-11 responds with the dialog and
installation verification message below. The dialog gives you the choice of
installing RT-11 manually or by using the automatic installation proce-
dure.

If you successfully bootstrap an RLO1 or an RKO05 disk, RT-11 responds
with the installation verification message below.

& %

Weloome to RT-11 Version 3.

You have hootstrapped the RT-11 Distribution Disk. Use this disk to
install vour T-11 systems then store 1t in a safe slace.

RT~-1%f Y% provides an automatic installation procedure which will
back ue vour distribution disk and build a working svetem diskK which
shouid be used for vour work with RT-11. This working srsien disk
will eonly contain the RT-11 orerating svstem., After the RT-11
installation is completes follow the installation instructions
pankadged with any opticenal langduades or utility software which vou
Wwill be usindg,

Press the "RETURN" Kev when ready to continue, B
You ean choose to install RT-11 manually, This procedure is
described in the RT-11 Installatvion Guidse.

If vou are @ new user of RT-11, DIGITAL hidhly recommends that vou
use the automatic installation procedurs.,

Do veu want to use the automatic installation procedure?
RE

(Tevrpe YES or MO and press the "RETURN® kevi: NOGE
The =standard RT-11 monitor bootstrar (RTLIFB) will now be
copied to this disk and this svstem disk will he rebooted,

lpaze refer to the RT-11 Installation Guide for assistance
while manually installing RT-11 Versian 3.

Press the "RETURN" key when ready to continue,
RT-11FB VOS5, ux
JTYPE UBUSER.THT

RT-311 U8 uw

Installation of RT-11 ...(followed by VSUSER.TXT message)....

F,
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Now you can create a start-up file containing any commands or sequence of
commands that you would normally want to execute at the start of each
terminal session.

You can update your start-up file at any time to change, add, or delete
commands. When you first create the file, or after you update it, you can
execute it with the @ command, so that the commands it contains become
effective.

5.2 Preserving the Distribution Disk

The first procedure you perform with the running RT-11 system is to copy
the distribution disk for backup, as a safety measure in case of machine
failure or human error. You can then use the backup copy of the distribu-
tion disk to build your working system.

Mount a blank disk in the other disk drive, if necessary. (The disk in Unit 1
of RC25 devices is permanently mounted.) If the disk is an RK05 disk,
format it, and then initialize it and cover any bad blocks on it.

If the disk is another type, initialize the disk and replace bad blocks (using
the command INITIALIZE/REPLACE) or cover bad blocks (using the com-
mand INITIALIZE/BADBLOCKS). You have a choice of replacing or cover-
ing bad blocks if your disk is an RK06, RK07, RLO1, or RL02. (Refer to the
RT-11 System User’s Guide.) If your disk is another type, you should use
INITIALIZE/BADBLOCKS to cover any bad blocks. If the disk contains
bad blocks, the ¢DUP-W-Bad blocks detected nnnnnn message appears on
the terminal, but you can use the disk. In the commands, xx is the perma-
nent device name and n is the unit number for your disk.

RKO05 disk

JFOEMAT RKn 60
RKn: /FORMAT-Are vou sure? VEED
PFORMAT-I~Formatting complete

JINITIALIZE/BADBLOCKS RKv: @D

RKn:/Initialize’ Are vou sure? YEEDD
POUP-I~No bad blocks detected RKn:

Other type disk

JINITIALIZE/BADBLOCKE wxn: RED
¥xn:fIinitialized Are vou sure? 78
POUP~I-No bad blocKs detected xxn:

or

JINITIALIZE/REPLACE xn @D
xxnsflnitialized Are you sure? YEY
PODUP~I1-No bad blocKs detected xxn:
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The system scans the disk for bad blocks and creates a new directory. The
monitor dot appears when this process is complete.

+

The next step in the preservation process is to copy all the files from the
distribution disk to the initialized blank disk.

The following command transfers files from the distribution to the backup
disk and consolidates all the empty space at the end of the disk. In the
command, yyn is the device name and unit number of your distribution
disk, and xxn is the device name and unit number of your backup disk.

«BQUEEZE/QOUTPUT s xun: vyn: GO

+

NOTE

Both the SQUEEZE command with the /OUTPUT:xxn: op-
tion and the COPY command transfer files from one device to
another. SQUEEZE/OUTPUT:xxn: consolidates free space on
the device at the same time. The procedures in this manual
use the command that is most appropriate and most efficient
for an individual operation. For a better understanding of all
RT-11 keyboard monitor commands, refer to the RT-11 Sys-
tem User’s Guide.

Next, copy the bootstrap to the backup disk.

YCOPY/BOOT wxn:RTLIFB.EYS xun G
*

Now halt the processor, remove the distribution disk from Unit 0, and store
it. For RC25 devices, use the hardware bootstrap to boot the backup disk on
disk Unit 1; for all other devices, mount the backup disk on Unit 0, and use
the hardware bootstrap to boot the backup disk.

RT-11FB VOS5, ux
(Followed by any start-up file commands.)

NOTE

If the backup disk does not boot, repeat the procedures to this
point.

Next, remove the protection from all the files on the backup disk. The files
on the distribution disk have been protected to prevent you from acciden-
tally deleting them. (Refer to the RT-11 System User’s Guide for a descrip-
tion of file protection.) When you copied the files to the backup disk, RT-11
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also copied the protection. (Note the P that prints next to the file size in the
directory.) For the rest of these procedures, you need to remove the protec-
tion from the backup disk. Use the following command:

VURFRGTECT/8YSTEM %, %00
Files unprotected:
DK:azasaa.ttt
DK:bbbbbbhettt
DK:ececococos bttt
DK:dddddd. 1ot

DRezzzzzz ottt

+

5.3 Installing Software Updates

To make sure that RT-11 operates correctly, you must install updated soft-
ware modules at this point. Updated modules are critical to system or com-
ponent operation. They correct software errors discovered since the last
release, and may add new functions to the operating system.

Updated software modules are distributed in update kits. Each kit contains
complete software module replacements. Software corrections will already
have been installed in the new modules and fully tested. Your only require-
ment is to copy the new modules from the distribution medium to your
system, using the procedures described in the RT—11 Update User’'s Guide.
Updates are distributed on the same medium on which you received the
base system and contain modules for both base system and layered prod-
ucts.

When you submit an SPR, the RT-11 Software Dispatch Review will report
serious problems and may contain suggested solutions to probiems, until
the module containing the error is corrected by an update kit.

For a complete description of how to update your software, refer to the
RT-11 Update User’s Guide.

5.4 Creating the Working System from Chosen Components

Once you have chosen your system components (Section 2.3) and have
planned the best arrangement of them on disks (Section 2.4), vou can create
the working system.

If you are using an RC25 disk, you create your working system by deleting
selected components from the backup disk. Use the following command to
delete unnecessary components:

DELETE/BYSTEM/QUERY DU G

Files deleted?

DUl:saaaaa.vtt? vED (to delete a specific file)
DUL:bbbbbb:ttt? NEED (to keep a specific file)

(and so on)
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For all other disks, you create your working system by copying selected
components to one or more disks.

Mount a blank disk in another disk unit and initialize it. If your disk is an
RKO05, format the disk before you initialize it.

RKO05 disk

RKn:/FORMAT-Are vou sure? v
PFORMAT-I-Formatting complete

4

CINITISLIZE/BADBLOCKE REn R
RKns ffﬁnxall e Are vou sure’v‘ ¥ EED
PDUP-I~No bad blocks detacted REn:

+

Other type disk

P VINITIALIZE/BALBLOCKS sun G

*é : xxnz/Initialize’ Are vou sure? v
POUP-I-Ho bad blocKs detected xxn:

+

or

CINITIGL IZE/RERL
xxn:/Initialized Are vou sure? ¥ EED

PDUP-I-No bad blocks detected xun:

L}

Copy the files you have selected from the backup disk to the disk that will
become your working system disk. If you use the following command,
RT-11 queries you about all the files on the backup disk, and you can
choose the files it copies. In the command, yyn is the device name and unit
number of your backup disk, and xxn is the device name and unit number
of the disk to be your working system disk.

tCORYAEYSTEM/QU
Files copied:

yyrnraaasdaa.ttd to Xxxniaaaaaa.ttt? @ {te include a specific file)
yynibbbbbb.ttt to xxneibbbbbb ttt? ?\i(,, (to exclude a specific file)
(and so on)

If you wish to create multiple working system disks, mount one blank disk
for each working system you wish to create, format blank RK05 disks, and
initialize the disks. Then, use the preceding COPY command to copy se-
lected files to the appropriate disks.

5.5 Installing the Bootstrap on the Disk

Once you have created your working system disk(s), you need to install the
bootstrap on all disks, except RC25. In the following command, aa is BL,
SJ, FB, or XM.

7 YCOPY/BOOT ®xy
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In this command, you identify the device on which the monitor that con-
tains the bootstrap information resides, the name of that monitor file
(RT11BL, RT118J, RT11FB, or RT11XM), and the device on which you
need to install the bootstrap. This command copies bootstrap information
from the monitor file to blocks 0 and 2 through 5 of the same disk.

Remove the backup disk from Unit 0 and store it for future updates. Re-
move the working system disk from Unit n and mount it on Unit 0.

Use the hardware bootstrap to boot the new working system disk.

RT-11aa VOS.xx
(Followed by any start-up file commands.)

5.6 Customizing the System

You may want to make certain customizations (described in Section 2.7) to
the distributed RT-11 components. At this point, perform the procedures to
implement any of these software customizations. Table 1-3 summarizes the
available customizations and directs you to the section in Chapter 2 that
describes a particular customization and the procedure for implementing it.

NOTE

Later, you can perform the system generation process to im-
plement additional customizations. (See Section 5.10.)

5.7 Compressing the Disk

DIGITAL recommends that you compress the working system disk to make
its free space contiguous. Consolidating free space allows you to use space
on the disk that would otherwise be too fragmented to be usable.

Continue to run RT-11 from Unit 0 (Unit 1 for RC25 disk), and use the
SQUEEZE command to compress free space. (The disk must be write-
enabled.) The squeeze operation does not move files with the .BAD file

type.

PSULEEZE wunoo 85
Kxni/Saueezed Are vou sure? yEm
RT-1faa VOB, xx

(Followed by any start-up file commands.)

The system automatically reboots when you compress a system disk.

- 5-8 Installing a System Distributed on Hard Disk to Run on Hard Disk




e

F

5.8 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you preserve it on the backup medium of your choice. The following sec-
tions describe backing up on disk. If you want to back up the system on
another device, the procedure may appear elsewhere in this manual; refer
to the table of contents.

Insert a blank disk (write-enabled) in another disk unit and initialize the
blank disk. If your disk is an RK05, format the disk before initializing it. In
the following commands, xxn is the device name and unit number for the
backup working system disk.

RKO05 disk

HMaT Fhns B
RKvn:/FORMAT-Are vou sure? YR
PFORMAT~I~-Formatting complete

i L C/BALBLOCKS fHn o BE)
RKn: fIﬁltl&llaEi Are vou sure? Y HED
PDUR-I-No bad blocKs detected RKn:

Other type disk

AT SR @E‘
xxn ;’Eﬂn:ah"m Are }av.% suré’-‘
PDUP-I-No bad hlocKks detected wun:

+

or

YINITIGLIZE/REPLACE )
xxn;/immall*es m'e yau sure?
POUP-I-No bad blocks detected uxn:

+

Copy all the files in your working system. In the following command, yyn is
the device name and unit number for your working system disk, and xxn is
the device name and unit number for the backup working system disk.

AEJOUTPUT swxn vy B

&

Copy the bootstrap to the backup working system disk. In the following
command, aa is BL, SJ, FB, or XM.

. - sl t o it YRR D
vEn i RT11aa.8Y5 wun Bl
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Store the backup working system disk. If you ever need to restore the
working system, you can make a copy of the backup working system disk.

5.9 Testing the Working System

Once you have built and preserved the working system, you can execute the
following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
major system components, it does serve as a minimal integrity check. More-
over, DIGITAL considers your system officially installed if the demonstra-
tion runs without error,

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

SWAP.8YS
RT11FB.SYS
xx.8SYS (gystem device handler)
LP.SYS
EDIT.SAV
MACRO.SAV
SYSMAC.SML
LINK.SAV
PIP.SAV
DUP.SAV
DIR.SAV
DEMOBG.MAC
DEMOFG.MAC

Display the directory of the system volume on the terminal. The directory
varies according to your particular working system. As long as a directory
prints, you need not worry if it does not match the one in the following
example.

JDIRECTORY /BRIEF/COLUMNS s 1 8Y 80
dd-mmm~-y vy
SWaP . 5Y8
RT11FB.8YS
LP .BYS
RK s BYS
ERIT .5AY
MACRD +SAYV
SYSMALC, SML
LINK +SAY
PIF L SAY

xxx Files» bbb Blocks
fff Free blocKs

¥

NOTE

If you have shifted output to a scope and the directory scrolls
by too quickly to read, type €WRUS) to stop the display and
€TRUQ) to restart it.
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Before you can execute the background and foreground demonstration pro-
grams, you must first edit, assemble, and link the background program,
DEMOBG.MAC, and you must assemble and link the foreground program,
DEMOFG.MAC.

5.9.1 Preparing the Background Demonstration Program

5.9.1.1 Edit the Background Demonstration Program — Use a text editor, for
example, EDIT.SAV, to modify the background demonstration program,
DEMOBG.MAC. One of the output lines in the program is preceded by a
semicolon, which makes the line a comment field. The semicolon prevents
the line from being printed; thus, it must be deleted from that line. If
DEMOBG.MAC is a protected file, remove the protection before making the
edits (UNPROTECT SY:DEMOBG.MAC).

5.9.1.2 Assemble the Background Demonstration Program — The background
program, DEMOBG.MAC, is an assembly language source file; it must
be assembled and linked before you can execute it. To assemble
DEMOBG.MAC and obtain a listing, make sure that your configuration
has a line printer that is on-line and ready.

ASSIGN LP: LET:ED

+
L}

NOTE

If your configuration does not include a line printer, use the
console terminal.

JASSIGM TT: LST 6

Assemble DEMOBG.MAC as follows:

MACEC/LISTILET: DEMOBGED

(See Figure 5-3.)

If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits. Use the backup demon-
stration program.

JRENSHME SY:DEMOBG.BAK EY:DEMOBG . MACED

+
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Figure 5-3: DEMOBG Assembly Listing

DEMOEG  MATRD VOB.GLbL Fridey 09-Dec~83 10116 Page 3

1 »TITLE DEHOBG

2 S TBENT  JU05.00/

2 i DEMONSTRATION FROGRAM T PRINT DEMONSTRATIGN MESSAGE. THEH

4 3 RING BELL IF FG JOB SENDS & HESSAGE.

-

& JMEALL  JRCUDE s (FRINT

g .

& Su0u00 STARTIS JRCVDE  #AREA,$BUFFER . $A00,#MSGIN (POST REQUEST FOE M EWAGE
Lkt SHRINT $ﬁ5f FFRINT DEMONSTRATION 323
0 0pR04T 000777 BR AN LOOP
i3

1z H COMPLETION ROUTINE ENYERER WHEN FG SENDS MESBARE
12
14 000044 HEGING  PRIMT  $BELL SRIMG BELL IN RESFONGE 10 MESSABE

052 LRCVRE @aQEAetBU?F??~i4004fﬂ56!¥ FFOST ANOTHER MESSAGE REQUEST
000307 RETURN ANN RETURN FROM COMPLETION ROUTINE
¥ ABCII MESSAGES
SMLIST BEX
24 04310 087 200 BELLY JHYTE 7s 200 IMESEAGE THAT RINGE BRELL
QooLLe 133 124 AT MSBY JASCIT /RT-11 DEMONSTRATION PROGRAM/C1S5012%
SR AT 1it 106 045 SABLIY AIE 1NC?&R£{1»: EQITEDTHIB I8 THE LAST LINE. 1
4 SABCIT  JWELL DONE,
20G22E [eltle] SBYTE 9
& AREAT SBLRW & SEMT ARBUMENT aRi#
D8 GO024AT BUFFER? FROVIG MESSAGE ARER
el 0000007 S ENL BYART

DEMDBE HACRD V0S.01b Friday 09-Dec~33 10:16 Page 1-1
Sumbol takie

ARE#A QOUBER BUFFER  QOURAIR MSBIN BUODA4R ves Vo= 000003 e s JWT o J00027
BELL GUCII0R MEG GOOLIZR BTART LO0000RG
. ABE.  CO0000 000 CRE Ty GBLs BB QURS
BOOIA2 ©01 CRUs T LCL fREL »2ON)
Errors detected! 0
®kk Geseabler statisiics
Work ¥#ite epadst O
Work frle writes: O
Size of woerk file! 9188 Words ( 36 Fages)
Size af core rool! 14128 Words ( &3 Pages)
Oeerating  sustem! RT-11

Elarsed time! 00100:10%,.4%
DK DEMORE « DK I DEMOBG=1K  DEMORG

5.9.1.3 Link the Background Demonstration Program — Link the program
DEMOBG.OBJ to produce an executable background program, DEM-
OBG.SAV.

5.9.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.

MOBGED
RT-11 DEMONSTRATION PROGRANM

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

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.
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If you incorrectly edited the file, you can repeat this exercise, although you
can continue without correcting the file. However, if you want to repeat the
exercise, begin by using the backup demonstration program.

,RENAME SY:DEMOBG.BAK S5Y:DEMOBG  MACED

+

Then, repeat the editing procedure.

5.9.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program
DEMOFG.MAC, link it for the foreground, and execute it in conjunction
with DEMOBG.SAV. DEMOFG.MAC is a small foreground program that
sends a message every 2 seconds to DEMOBG (running in the background),
telling it to ring the terminal bell. DEMOBG recognizes these messages
and rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are suc-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
the monitor message queue. Once you restart DEMOBG in the background,
the system immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

5.9.2.1 Assembie the Foreground Demonstration Program — The foreground
demonstration program, DEMOFG.MAC, is an assembly language source
file: it must be assembled and linked before you can use it. Assemble
DEMOFG.MAC as follows:

JMECRD/LIST:LET: DEMOFRED

+

The output resulting from this MACRO command is an object file called
DEMOFG.OBJ. This file resides on your system volume.

5.9.2.2 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type signifies to the system that the file is a foreground program and is to
be run as a priority job.

/FOREGROUND DEMOFGERED

POT R s
gl TS (2
+

-y
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5.9.2.3 Run the Foreground and Background Demonstration Programs — Type
the following command to load and start DEMOFG.REL as the foreground -
job.

JERUN DEMOFGES

F

FOREGROUND DEMONSTRATION PROGRANM

GENDS A MESSAGE TO THE BACKGROUND PROGRAM DEMDEGD
EVERY Z SECONDS» TELLING IT TO RING THE BELL.

TRL B !

B>

DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds. Now execute DEMOBG.SAV in the background and re-
ceive the messages.

UK DEMOBGED

(The bell rings quickly several times, then once every 2 seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED: THIS IS THE LAST LINE.
WELL DONE.

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

ERLE

(The bell stops ringing.)
JDIRECTORYED
dd-mmm=-vy

(The directory of the device DK prints on the terminal.)

*

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

JRUMN DEMOBGEE

(The bell rings several times in rapid succession, then rings once every 2
seconds.)

RT-11 DEMONSTRATION PROGRAM
IF IMCORRECTLY EDITED . THIS IS THE LAST LINE,
WELL DONE,

\.._44_3

(The bell stops ringing.)
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Now, stop the foreground program and remove it from memory.

+

If you completed these exercises without error, your system has passed this
minimal test and you can consider it successfully installed.

5.10 Performing the System Generation Process

If you have decided that you need RT-11 features that are available only if
you generate your own monitor(s) and handlers, perform the system gener-
ation process at this point. You should have thoroughly studied Chapter 1
to make this decision and to establish that you can perform the system
generation process on your particular hardware configuration. Read the
RT-11 System Generation Guide for guidance in planning and performing
system generation.
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Welcome to RT-11 Version 5.

You have bootstrarped the RT-11 Distribution Disk. Use this disk to
install vour B7-11 svstemsy then store 11 4in a sats place.s

RT«11 %5 provides aw sutomatis installation procedure which will
back up vour distribution disk and build a working svstem disk which
should be used for vour work with RT-11, This working svstem disk
will only contain the RT-11 orerating svstem. After the RT-11
installation i3 comepletes ¥ollow the installation instructions
packaded with any ortional landuades or utility sofiware which vou
will be using.

Press the "RETURN" Kevy when ready to continue . &3
You gan choose to install RT-11 manually, This eprocedure is
described in the RT-11 Inmstallation Guide.

If vou are a new user of RT~11+ DIGITAL highly recommends that vou
use the automatic installation procedure,

Do vou want to use the automatic installation procedure?
oy (Tyee YES or MO and press the "RETURN" Xev: NOGED

The standard RT-11 monitor bootstrae (RTILFB) will now bLe
copied to this disk and this svstem disk will be rebooted.
Please refer tp the RT-11 Installation Guide for assistance
while manually installing RT-11 Version &,

Press the "RETURN" Key when ready to continue, @5
RT-11FB VOB xx

«TYPE VBUSER (TXT

RT-11 U3 ,xu

Installation of RT-11 ...(followed by VSUSER.TXT message)....

+

Now you can create a start-up file containing any commands or sequence of
commands that you would normally want to execute at the start of each
terminal session.

You can update your start-up file at any time to change, add, or delete
commands. When you first create the file, or after you update it, you can
execute it with the @ command, so that the commands it contains become
effective.

6.2 Preserving the Distribution Disk

The first procedure you perform with the running RT-11 system is to copy
the distribution disk for backup, as a safety measure in case of machine
failure or human error, You can then use the backup copy of the distribu-
tion to build your working system.

Mount a blank disk in the other disk drive, if necessary. (The disk in Unit 1
of RC25 devices is permanently mounted.} If the disk is an RKO05 disk,
format the disk, and then initialize it and cover any bad blocks on it.
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If the disk is another type, initialize the disk and replace bad blocks (using
the command INITIALIZE/REPLACE) or cover bad blocks (using the com-
mand INITIALIZE/BADBLOCKS). You have a choice of replacing or cover-
ing bad blocks if your disk is an RLO1, RL02, RK06, or RK07. (Refer to the
RT-11 System User’s Guide.) If your disk is another type, for example,
RC25, use INITIALIZE/BADBLOCKS to cover any bad blocks. If the disk
contains bad blocks, the 2DUP-W-Bad blocks detected nnnnnn message
appears on the terminal, but you can still use the disk. In the commands, xx
is the permanent device name, and n is the unit number for your disk.

RKO05 disk

JFORMAT RKn oz G

RKn:/FORMAT-Are vou sure? YEED
PFORMAT-I~Formatting complete
JIKITIALIZE/BADBLOCKS Rin: @D
REms/Initialized Are vou sure? YED
TDUP~-I-No bad blocks detected RKn:

Other type disk

JINITIALIZE/ZBADBLOCKS aun @D
xxnmefInitialize’ Are vou sure? YED
PDUP-I-No bad blocks detected xun:

or

JIRITIABUIZE/REPLACE xun B
xxn:finitialized Are vou sure? THID
POUP-I~No bad blocKks desected xxn:

The system scans the disk for bad blocks and creates a new directory. The
monitor dot appears when this process is complete.

*

The next step in the preservation process is to copy all the files from the
distribution disk to the initialized blank backup disk.

The following command transfers files from the distribution disk to the
backup disk and consolidates all the empty space at the end of the disk. In
the command, yyn is the device name and unit number of your distribution
disk, and xxn is the device name and unit number of your backup disk.

JSOUFEZE/QUTPUT sxxns vyns @D

*

NOTE

Both the SQUEEZE command with the /OUTPUT:xxn: op-
tion and the COPY command transfer files from one device to
another. SQUEEZE/OUTPUT:xxn: consolidates free space on
the device at the same time. The procedures in this manual
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use the command that is most appropriate and most efficient
Y for an individual operation. For a better understanding of all
: RT-11 keyboard monitor commands, refer to the RT-11 Sys-

tem User’s Guide.

Next, copy the bootstrap to the backup disk.

COPY/BOOT wun:tRTILIFB L SYE xxn: BED

4+
+

Now halt the processor, remove the distribution disk from Unit 0, and store
it. For RC25 devices, use the hardware bootstrap to boot the backup disk on
disk Unit 1. For all other devices, mount the backup disk on Unit 0, and use
the hardware bootstrap to boot the backup disk.

RT-11FB VOS5, xx
i (Followed by any start-up file commands.)

+

NOTE

If the backup disk does not boot, repeat the procedures to this
point.

Next, remove the protection from all the files on the backup disk. The files
on the distribution disk have been protected to prevent you from acciden-
T, tally deleting them. (Refer to the RT-11 System User’s Guide for a descrip-
tion of file protection.) When you copied the files to the backup disk,
RT-11 also copied the protection {(note the P that prints next to the file size
in the directory). For the rest of these procedures, you need to remove the
protection from the backup disk. Use the following command:

Files unprotected:
DK:aaazaa.ttt
DK:bbbbbb.ttt
DK:coocces bttt
DK:dddddd.ttt

i,

6.3 Installing Software Updates

To make sure that RT—11 operates correctly, you must install updated soft-
ware modules at this point. Updated modules are critical to system or com-
ponent operation. They correct software errors discovered since the last
release, and may add new functions to the operating system.

Updated software modules are distributed in update kits. Each kit contains
complete software module replacements. Software corrections will already
have been installed in the new modules and fully tested. Your only require-
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ment is to copy the new modules from the distribution medium to your
system, using the procedures described in the RT-11 Update User's Guide.
Updates are distributed on the same medium on which you received the
base system and contain modules for both base system and layered prod-
ucts.

When you submit an SPR, the RT-11 Software Dispatch Review will report
serious problems and may contain suggested solutions to problems, until
the module containing the error is corrected by an update kit.

For a complete description of how to update your software, refer to the
RT-11 Update User’s Guide.

6.4 Creating the Working System from Chosen Components

Once you have chosen your system components (Section 2.3} and have
planned the best arrangement of them on diskettes (Section 2.4), you can
create the working system by copying selected components to blank disk-
ettes.

6.4.1 Initializing RX50 Diskettes

If you wish to create your working system on RX50 diskettes, insert a
blank RX50 diskette in Unit 1 or 2 so you can initialize it. You can use the
INITIALIZE command with the BADBLOCKS option to initialize the disk-
ette and to detect any bad blocks that may be on it. If the diskette contains
bad blocks, the ?DUP-W-Bad blocks detected nnnnnn message appears on
the terminal, In the command, x is the device unit number.

NOTE

RX50 diskettes are not formattable. DIGITAL recommends
that you use only diskettes that have no bad blocks. To ascer-
tain whether an already initialized diskette has bad blocks,
use the command DIRECTORY/BAD DUn:. If bad blocks ex-
ist on a diskette, copy the contents of the diskette to an error-
free diskette, and dispose of the diskette with bad blocks.

INITIALIZE/BADBLOCKS DUy s GED
DUxs/Initialize’ Are vyou sure® YED
POUP-TI-No bad blocks detected DUx:

There may be a delay of up to 1 minute while the system scans the diskette
for bad blocks and creates a new directory. The monitor dot appears when
this process is complete.

+

Now, remove the newly initialized diskette and initialize an adequate num-
ber of blank diskettes, leaving one initialized, blank, write-enabled (write-
protect notch uncovered) diskette inserted in Unit 1 or 2.
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6.4.2 Formatting and Initializing RX01/RX02 Diskettes

If you plan to create your working system on RXO01 diskettes, initialize a
number of blank RX01 diskettes. For RX02 diskettes, format and initialize
the diskettes. Insert a blank diskette in Unit 1. Diskettes are available in
single-density but not double-density format. Therefore, to create RX02
diskettes, you must format all your blank diskettes as double-density disk-
ettes. You can use the FORMAT utility program to format the blank disk-
ette and the INITIALIZE command to initialize it. Use the /BADBLOCKS
option with INITIALIZE to cover any bad blocks that may be on your disk-
ette. If the diskette contains bad blocks, the ¢DUP-W-Bad blocks detected
nnnnnn message appears on the terminal.

NOTE

DIGITAL recommends that you use only diskettes that do
not have bad blocks when you build a working system. To
ascertain whether an already initialized diskette has bad
blocks, use the command DIRECTORY/BAD DYn:. You can
use diskettes with bad blocks later, for working or data vol-
umes.

For RX02 diskettes:

FORMAT DY 1@
DY1:/FORMAT-Are vou sure? YR
PFORMAT-I-Formatting complete

JINITIALIZE/BADBLOCKS DY 116D
DYil:/Initializet Are vou sure? vigd
PDUP-I-No bad bklocKs detected DYl

For RX01 diskettes, just initialize the diskette:

JINITIALIZE/BADBLOCKS DX1:ED
DXi:/Initialize’d Are vou sure? YED
?PDUP-~I-No bad blocKs detected DXi:

The system scans the diskette for bad blocks and creates a new directory.
The monitor dot appears when this process is complete.

+

Now, remove the newly formatted and initialized diskette. Repeat the pro-
cess to create as many initialized blank diskettes as you need for the sys-
tem that you have planned. Leave one diskette in Unit 1.

6.4.3 Copying the Selected Files onto Diskette

Use the COPY command with the /SYSTEM option to copy selected files
from the backup disk to the diskettes that will become your working system
diskettes. The /SYSTEM option is required for copying .SYS files only if
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wildcards are used in the input file specification. In the command, yyn is
the device name and unit number of your backup disk, and xxn is the
device name and unit numbers of the diskettes to be your working system
diskettes.

CCOPY yynefilnametyr wxnefilnam, tyefd

You can use the following command to avoid typing numerous file specifica-
tions. RT-11 queries you about all the files on the diskette, and you choose
the files it copies.

CCORY/SYSTEM/QUERY vyws xxn: @R
Files copied:

yyniaaaaaa.tit to X¥niaaaaaa.tet? VAR {to include a specific file)
vynibbbbbb.ttt to xxnshbbbbbsttt? NED {to exclude a specific file)
(and so on)

When you have copied all the files you planned for the working system
diskette, label the diskette “RT-11 Working System V05 x/y” (where x is
the diskette number, and y is the number of diskettes in your working
system).

6.5 Installing the Bootstrap on Any Diskettes That Need to Be
Bootable

Once you have created your working system diskettes, you need to install
the bootstrap on any diskettes that must be bootable (that is, that you can
use as system diskettes). Generally, any diskette that includes a monitor
file and system device handler should be bootable (but remember that the
diskette would need SWAP.SYS and, for the SJ monitor, TT.SYS).

Insert the diskette on which you need to install the bootstrap. In the com-
mand, xxn represents the device name and unit number of your diskette,
and aa is BL, SJ, FB, or XM.

sDOBY/ZBOOT wunsRT11aa.5Y8 xun B
+

In this command, you need to identify the device on which the monitor that
contains the bootstrap information resides, the name of that monitor file,
and the device on which you need to install the bootstrap. This command
copies bootstrap information from the monitor file to blocks 0 and 2 through
5 of the same diskette.

Then, insert working system diskette 1 in Unit 0, and boot your working
system. Use the hardware bootstrap if possible. If not, type the following
command; xxn represents the diskette to boot.
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fBOOT wxn @D

£ RT-11aa VO3, xx
R (Followed by any start-up file commands.)

Store your updated backup distribution disk for future updates.

6.6 Customizing the System

You may want to make certain customizations (described in Section 2.7) to
the distributed RT-11 components. At this point, perform the procedures to
implement any of these software customizations. Table 1--3 summarizes the
available customizations and directs you to the section in Chapter 2 that
describes a particular customization and the procedure for implementing it.

NOTE

Later, you can perform the system generation process to im-
plement additional customizations. (See Section 6.10.)

6.7 Compressing Each Diskette

DIGITAL recommends that you compress each working system diskette to
make its free space contiguous. Consolidating free space allows you to use
space on the diskette that would otherwise be too fragmented to be usable.

Continue to run RT-11 from Unit 0, and use the SQUEEZE command to
compress free space. The squeeze operation does not move files with the
.BAD file type.

GRS E TS oy e GET
sBUUEEZE xxO2 Gl

wxQs/Saueezed Are vou sure? Vg

There is a delay while the squeeze operation takes piaée.

RT-{ilaa VOS.xx
(Followed by any start-up file commands.)

The system automatically reboots when you compress a system diskette.

Then, insert the next diskette that you need to compress in Unit 1.

e g e v e ey
¢BRUEEZE wnl (BY

Squeezed Are vou sure? YED

+

Replace the diskette in Unit 1 with the next one you need to compress, and
repeat this procedure for all the diskettes.

7
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NOTE

When you compress a diskette with system files (SYS), PIP
warns you to reboot. Do reboot as advised. When you com-
press a system diskette, the system automatically reboots.

6.8 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you protect all the files and preserve the system on backup diskettes.

Use the following command to protect all the files on the system diskette:

WPROTECT/SYSTEM #, %6
Files protected:
DK:aasaaa.ttt
DK:bbbbbb,ttt
DK:ceoooocoa bttt
DK:dddddd.ttt

To protect files on other diskettes in the working system, insert each disk-
ette in Unit 1 and use the following command:

PROTECT/SYETEN uxlx. »(E)
Files protected:
Xxiraaazaa.ttt
xxi:sbbbbbb.ttt
Kkxliooeoeoc, bttt
¥xisdddddd,ttt

rrzzsttt

rT
i

¥xlsz

Next, copy the working system to backup diskettes. Insert a blank diskette
in Unit 1 with RT-11 still booted from Unit 0. Format (if you are using
RX02 diskettes) and initialize the appropriate number of diskettes.

Copy all the files in your working system. You can wuse the
SQUEEZE/OUTPUT:xx1: xx0: command to copy any bootable diskettes.
Remember that you must use SQUEEZE/WAIT/OUTPUT:xx1: xx0: and
change diskettes to copy the diskettes that are not bootable. (Refer to Sec-
tion 3.4.) Also remember to copy the bootstrap to any diskettes that need
to be bootable.

Store the backup working system diskettes. If you ever need to restore the
working system, you can make copies of the backup working system disk-
ettes.
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6.9 Testing the Working System

Once you have built and preserved the working system, you can execute the
following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
major system components, it does serve as a minimal integrity check. More-
over, DIGITAL considers your system officially installed if the demonstra-
tion runs without error.

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

SWAP.SYS
RT11FB.SYS
xx.8YS (system device handler)
LP.SYS
EDIT.SAV
MACRO.BAV
SYSMAC.SML
LINK.SAV
PIP.SAV
DUP.SAV
DIR.SAV
DEMOBG.MAC
DEMOFG.MAC

A5, Insert a blank diskette in Unit 1. If you are using RX02 diskettes, format
. the disk first.

JFORMAT DY 1 o@D ‘
DY1:/FORMAT~Are vou sure? YED
PFORMAT~I-Formatting comeplete

Initialize all diskettes, and check for bad blocks.

f""*“’ JINITIGLIZE/BADBLOCKS wxi GO
? ! xxil:/initialize’ Are vou sure? YED
PDUP-I-No bad blocks detected xxi:

ASSION uxl: DK ED

Display the directory of the system volume on the terminal. The directory
varies according to your particular working system. As long as a directory
prints, you need not worry if it does not match the one in the following
example.
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CDIRECTORY/BRIEF/COLUMNS:1 SY G
dof-ormm-yy

SHWAP L 5YS
RTIIFB.BYS
LpP +8YE
KK +8Y8
EDIT ,SAV
MACRD .BAV
S5YSMALC . SML
LINK L BAV

PIP +BAY

HAXK #iiea» kbbb Blocks
fff Free blocks

3

NOTE

If you have shifted output to a scope and the directory scrolls
by too quickly to read, type €RUS) to stop the display and
CTRQ) to restart it.

Before you can execute the background and foreground demonstration pro-
grams, you must first edit, assemble, and link the background program,
DEMOBG.MAC, and you must assemble and link the foreground program,
DEMOFG.MAC.

6.9.1 Preparing the Background Demonstration Program

6.9.1.1 Edit the Background Demonstration Program — Use a text editor, for
example, EDIT.SAV, to modify the background demonstration program,
DEMOBG.MAC. One of the output lines in the program is preceded by a
semicolon, which makes the line a comment field. The semicolon prevents
the line from being printed; thus, it must be deleted from that line. If
DEMOBG.MAC is a protected file, remove the protection before making the
edits (UNPROTECT SY:DEMOBG.MAC).

6.9.1.2 Assembie the Background Demonstration Program ~ The background
program, DEMOBG.MAC, is an assembly language source file; it must be
assembled and linked before you can execute it. To assemble DEM-
OBG.MAC and obtain a listing, make sure that your configuration has a
line printer that is on-line and ready.

CABSION LP: L8T G

+
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NOTE

If your configuration does not include a line printer, use the
console terminal.

Assemble DEMOBG.MAC as follows:

LIST:L8T: BY:DER

(See Figure 6-2.)

MAC

If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits. Use the backup demon-
stration program.

Figure 6-2: DEMOBG Assembly Listing

DEMOES  MalRD V0S.01b Frigay 09-Dees-B3 10:1€6 Page 3

i JTITLE  DEMOBG

2 JIDERT  /V05.00/

El ; DEMONSTRATION FROGRAM TD PRINT DEMONSTRATION MESSAGE: THEN

4 3 RING BEL:L I¥ FG JOB SERDS A rESSAGE.

5

& SJHMOALL  LRCVDC, LFRINY

7

8 oneiol STARTS JROUBE  #AREAs SBUFFER #4400, $MEGIN FPOST REQUEST FOR MEGSAGE

¥ GR5034 LPRINT  #MSG SPRINT DEMONSTRATIDN RESSAGE

& 000042 000777 ER B saND LOOF
it
2 $ COMFLETION ROUTINE ENTERED WHEN Fi BENDE MESSAGE
13
14 MEGING  (PRINT #BELL SHING BELL IN RESPONSE TO MESSAGE
i% CROVEE  $OREA s $BUNFER <3800, $MEGIN 1FDST ANOTHER MESSARE REQUEST
14 [elsleiestig RETURN SANE RETURN FROH COMPL ON ROUTINE
17

g B ABCIT HESSAGES

19 JEIST BEX
20 000110 ae7 200 BELLZ JBYTE 71200 IMESSAGE THAT RINGE BELL
ou oeoLiR 1232 124 &5%  HBGL SABCET SRT-11 DEHONSTRATION PRODRAM/<IS-(120

P G0G147 113 104 GAG WABGIT /IF INCORRECTLY ERYTEDsTHIS 1S5 THE LAST LISE./<10501325

¥ LABCILI /WELL DOME./S
S 00225 filesd BYTE [}
fliaeiel ] AREAL JBLEW 4 $ERT ARGUMENT AREA
aoH242 BUFFER? FROVDS MESSAGE AREA

z% DOOGOT SEMD BTART

DEMOSE  MRCRE VOS.0LL Friday 09-Dec-82 10:16 Page 1-1
Gumonl teble

AREA GOOIAAR BUFFER OO0243R MSBIN H00044R caeWl = QGO003 se W2 = 000027
BELL La01L0R M36 OG0T 3R START BO0000RS

. BES., GDUOO0 00 {RWy Iy GHLsABS s DUR)
(o0l 003 Ry TrLOL o REL COND
Ervrors detected: O

*k¥ dsssabler statistics

work  fiiw resdst O

Work file writes! O

Size of work file! P168 Words ( 34 Pades)
Size of epre pooll 4128 Hords ¢ 43 Fases)
deerating  systemd RY-if

Elzrssd Limed 00100105.45
B} GEMDED « K ) DEHORG =LK | DEROBG
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6.9.1.3 Link the Background Demonstration Program — Link the program
DEMOBG.OBJ to produce an executable background program, DEM-
OBG.SAV.

CLINK DEMOBGESD

+

6.9.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.

RUN DEMOBGED

RT~11 DEMONSTRATION PROGRAM

IF IMCORRECTLY EDITED: THIS IS THE LAST LINE.
WELL DONE,

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.

If you incorrectly edited the file, you can repeat this exercise, although you
can continue without correcting the file. However, if you want to repeat the
exercise, begin by using the backup demonstration program.

JRENAME DEMOBG, BAK DEMORG.MACED

3

Then, repeat the editing procedure.

6.9.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program
DEMOFG.MAC, link it for the foreground, and execute it in conjunction
with DEMOBG.SAV. DEMOFG.MAC is a small foreground program that
sends a message every 2 seconds to DEMOBG (running in the background),
telling it to ring the terminal bell. DEMOBG recognizes these messages
and rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are suc-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
the monitor message queue. Once you restart DEMOBG in the background,
the system immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

6-14 Installing a System Distributed on Hard Disk to Run on a Small Device




.@%

ﬁiﬁ”ﬁ‘s

£,
/ :

6.9.2.1 Assemble the Foreground Demonstration Program — The foreground
demonstration program, DEMOFG.MAC, is an assembly language source
file; it must be assembled and linked before you can use it. Assemble
DEMOFG.MAC as follows:

JMADRO/LIST:LET: SV :DENOFGED

*

The output resulting from this MACRO command is an object file called
DEMOFG.OBJ. This file resides on your data volume (DK).

6.9.2.2 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type signifies to the system that the file is a foreground program and is to
be run as a priority job.

JLINK/FOREGROUND DEMGFGED

+

6.9.2.3 Run the Foreground and Background Demonstration Programs — Type
the following command to load and start DEMOFG.REL as the foreground
job.

LFRUN DEMOFGED

Fx

FOREGROUND DEMONSTRATION PROGRAM

SENDS A MESSAGE TO THE BACKGROUND PROGRAM DEMOBG
EVERY 2 SECONDS, TELLING IT TO RING THE BELL.

GIEY

DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds. Now execute DEMOBG.SAV in the background and re-
ceive the messages.

,RUN DEMOBGEED

(The bell rings quickly several times, then once every 2 seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED s THIS IS THE LAST LINE.
WELL DONE.

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

(G
CHc

(The bell stops ringing.)
 DIRECTORYEER
dd-mmm-yv

(The directory of the device DK prints on the terminal.)
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Rerun DEMOBG to collect all the foreground messages queued while the
directory was printing.

HOBGED

N

(The bell rings several times in rapid succession, then rings once every 2
seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED» THIS IS THE LAST LINE,
WELL DONE, |

(The bell stops ringing.)

Now, stop the foreground program and remove it from memory.

If you completed these exercises without error, your system has passed this
minimal test and you can consider it successfully installed.

6.10 Performing the System Generation Process

If you have decided that you need RT-11 features that are available only if
you generate your own monitor(s) and handlers, perform the system gener-
ation process at this point. You should have thoroughly studied Chapter 1
to make this decision and to establish that you can perform the system
generation process on your particular hardware configuration. Read the
RT-11 System Generation Guide for guidance in planning and performing
system generation.

6-16 Installing a System Distributed on Hard Disk to Run on a Small Device




P

RT-11FB VDS, ux
W TYPE YSUSER.THT

RT~11 U8, xx

Installation of RT-11 ...(followed by VSUSER.TXT message

4

After you boot the system, you can create a start-up file containing any
commands or sequence of commands that you would normally want to exe-
cute at the start of each terminal session.

You can update your start-up file at any time to change, add, or delete
commands. When you first create the file, or after you update it, you can
execute it with the @ command, so that the commands it contains become
effective.

Next, remove the protection from all the files on the distribution diskettes.
The files on the distribution diskettes have been protected to prevent you
from accidentally deleting them. (Refer to the RT-11 System User’s Guide
for a description of file protection.) (Note the P that prints next to the file
size in the directory.) For the rest of these procedures, you need to remove
the protection from these diskettes. Type the following command to remove
it from the files on distribution diskette 1:

JUNPROTECT/SYSTEM », 28D
Files unprotected:
DK:aaamaa.ttt
DE:bbbbbb.ttt
DK:cocecoattt
DK:dddddd. 1ttt

£

2zttt

P

DK:zz

-

Insert distribution diskette 2 in Unit 1 and type the following command:

JUNBROTECT/SYSTEM DY Lew. %R0
Files unprotected:
D¥iszamaaa.ttt
DYi:pbhbbb.ttt
D¥Yistcecocoosttt
DYi:dddddd.ttt

DY¥lszzzzzza.ttt

+
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+FORMAT DY 1: 83D
DY1:/FORMAT~Are vou sure? YED
PFORMAT-I-Formatting complete

CINITIGLIZE/BADBLOCKS DY : G
D¥i:/Zinitialized Are vou sure? vED
?DUP~I-No bad blocKs detected DY1:

The system scans the diskette for bad blocks and creates a new directory.
The monitor dot appears when this process is complete.

Repeat the process to create as many initialized blank diskettes as you need
for the system that you have planned, leaving one initialized, blank disk-
ette in Unit 1.

Then, use the COPY command with the /SYSTEM option to copy selected
files from distribution diskette 1 to the diskette that becomes your working
system diskette. The /SYSTEM option is required for copying .SYS files
only if wildcards are used in input file specifications.

VOOBEY DYO:filnam.tyr DYi:Tilnam. tye®E

+

You can use the following command to avoid typing numerous file specifica-
tions. RT-11 queries you about all the files on the diskette, and you choose
the files it copies.

CCOPY/EYSTEM/QUERY DVO: DY 1 : @D
Files copigd:s

DYO:aazaaaa.tt% to DYizaaaaaa.ttt¥ vED {to include a specific file)
DYO:bbbbbb,ttt to DYL:bhbbbbb.tet? NED (to exclude a specific file)
(and so on)

To copy files from nonbootable diskettes, you have to alternate diskettes.

Use the SET command to set the USR to NOSWAP.
SET USR NOSKAPED

L]
4

Type the following command, where filnam.typ is the name of the file you
want to copy. In this case, you cannot use the /QUERY option; you must
specify individual files.

sCOEYAWAIT DY s filnamtye DYOefilvam. £y

Mount input volume in D¥1:3 Continue?

Place the diskette containing the file you want to copy in Unit 1.

Y @EG
Mount suteut volume in DYO:3 Continue®
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Replace the system diskette in Unit O with the diskette to which you want
to copy filnam.typ.

Y RET)

Mount svstem volume in DYO:d Continue?

Replace the diskette in Unit 0 with backup diskette 1.

+

Repeat this procedure to copy all the files you planned for the working
system diskette. When vou have copied all the files, label the diskette
“RT-11 Working System V05 1”. Repeat these procedures to create the
other diskettes in the working system.

When you have created and labeled all the working system diskettes, you
can permit the USR to swap again.

«SET USSR SWAPRETD
+

7.4 Installing the Bootstrap on Any Diskettes That Need to Be
Bootable

Once you have created your system, you need to install the bootstrap on
any diskettes that must be bootable (that is, that you can use as system
diskettes). Generally, any diskette that includes a monitor file and system
device handler should be bootable (but do not forget that the diskette would
need SWAP.SYS and, for the SJ monitor, TT.SYS).

Insert in Unit 1 the diskette on which you need to install the bootstrap. In
the command, aa is BL, 8J, FB, or XM.

JCOPY/BOOT BY1:sRT1laa.8Y8 DY s @D

+

In this command, you identify the device on which the monitor that con-
tains the bootstrap information resides, the name of that monitor file, and
the device on which you need to install the bootstrap. This command copies
bootstrap information from the monitor file to blocks 0 and 2 through 5 of
the same diskette.

Then, insert working system diskette 1 in Unit 0, and use the hardware
bootstrap to boot your working system.

RT-1laa VO3S .xx

(Followed by any start-up file commands.)

3

Store the updated distribution diskettes for future updates.
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7.5 Customizing the System

You may want to make certain customizations {described in Section 2.7) to
the distributed RT—11 components. At this point, perform the procedures to
implement any of these software customizations. Table 1-3 summarizes the
available customizations and directs you to the section in Chapter 2 that
describes a particular customization and the procedure for implementing it.

NOTE

Later, you can perform the system generation process to im-
plement additional customizations. (See Section 7.9.)

7.6 Compressing Each Diskette

£ DIGITAL recommends that you compress each working system diskette to
‘ make its free space contiguous. Consolidating free space allows you to use
space on the diskette that would otherwise be too fragmented to be usable.

Continue to run RT-11 from Unit 0 and use the SQUEEZE command to
compress free space. The squeeze operation does not move files with the
.BAD file type.

+SOUEEZE DYC: B
DYQ:/Bqueeze’ Are vyou sure? VED

There is a delay while the squeeze operation takes place.

RT-11xx VOS5, xx
(Followed by any start-up file commands.}

+

The system automatically reboots when you compress a system diskette.

“;;%?‘L . * - - .
£ Then insert the next diskette that you need to compress in Unit 1.
+SQUEEZE DY1:&D
DYl:/Snusezes Are vou sure? Y&
Replace the diskette in Unit 1 with the next one you need to compress, and
repeat this procedure for all the diskettes.
NOTE
When you compress a diskette with system files (.SYS), PIP
warns you to reboot. Do reboot as advised. When you com-
press a system diskette, the system automatically reboots.

Installing a System Distributed on RX02 to Run on RX02 7-7




7.7 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you protect all the files and preserve the system on backup diskettes.

Use the following command to protect all the files on the system diskette:

+PROTECT/SYETEN *, #6D
Files protected:
DK:aaaaaa.ttt
DE:bbbbbb. vttt
DKseccoocecosttt
DK:dddddd.tot

DKizzzzzz ttt

+

To protect files on other diskettes in the working system, insert each disk-
ette in Unit 1 and use the following command:

fPROTECT/EYSTENM DY 1% . %6
Files protected:
DY¥Yl:asaaaa.ttt
DYlsbbbbbb.ttt
D¥lsicoccocosttt
DY¥Yisdddddd.tte

DYlszzzozzettt

¥

Next, copy the working system to backup diskettes. Insert each blank disk-
ette in Unit 1 with RT-11 still booted from Unit 0. Format and initialize
the appropriate number of diskettes.

Copy all the files in your working system. You can use the
SQUEEZE/OUTPUT:DY1: DYO: command to copy any bootable diskettes.
Remember that you must use SQUEEZE/WAIT/OUTPUT:DY1: DYO: and
change diskettes to copy the diskettes that are not bootable. Also remember
to copy the bootstrap to any diskettes that need to be hootable.

Store the backup diskettes. If you ever need to restore the working system,
you can make copies of the backup working system diskettes.

7.8 Testing the Working System
Once you have built and preserved the working system, you can execute the

following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
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major system components, it does serve as a minimal integrity check. More-
. over, DIGITAL considers your system officially installed if the demonstra-
v tion runs without error.

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

SWAP.SYS
RT11FB.SYS
DY.SYS (system device handler)
LP.SYS
EDIT.SAV
MACRO.SAV
SYSMAC.SML
LINK.SAV
PIP.SAV
DUP.SAV

’ DEMOBG.MAC
DEMOFG.MAC

Insert a blank diskette in Unit 1.

CEOEMAT DY LED
DYi:/FORMAT-Are vou surse? YED
PFORMAT-I-Formatting complete

INITIALIZE/

s IRTT BLOCKS DY 16D .
D¥is/initialize’s Are vou sure? YED
POUP-I~No bad hlocks detected DY1s

;;m, B

[ S

Display the directory of the system volume on the terminal. The directory
varies according to your particular working system. As long as a directory
prints, you need not worry if it does not match the one in the following
example.

yDIRECTORY/BRIEF/COLURNG: L BY s
dd-mumm-vy
SWAF  .BYS
RTLIFB.EYS
LP «8Y8
DY «BYE8
EDIT 8AV
MACRO SAV
SYSHMALD,SML
LINK . BAY
PIP s SAY

H KK ?iies, bbb Blocks
fff Fres blocks
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NOTE

If you have shifted output to a scope and the directory scrolls
by too quickly to read, type €HUS) to stop the display and
€IRUQ) to restart it.

Before you can execute the background and foreground demonstration pro-
grams, you must first edit, assemble, and link the background program,
DEMOBG.MAC, and you must assemble and link the foreground program,
DEMOFG.MAC.

7.8.1 Preparing the Background Demonstration Program

7.8.1.1 Edit the Background Demonstration Program — Use a text editor, for
example, EDIT.SAV, to modify the background demonstration program,
DEMOBG.MAC. One of the output lines in the program is preceded by a
semicolon, which makes the line a comment field. The semicolon prevents
the line from being printed; thus, it must be deleted from that line. If
DEMOBG.MAC is a protected file, remove the protection before making the
edits (UNPROTECT SY:DEMOBG.MACQ).

7.8.1.2 Assemble the Background Demonstration Program — The background
program, DEMOBG.MAC, is an assembly language source file; it must be
assembled and linked before you can execute it. To assemble DEM-
OBG.MAC and obtain a listing, make sure that your configuration has a
line printer that is on-line and ready.

sABBIGHN LP: LET:ED
*

NOTE

If your configuration does not include a line printer, use the
console terminal.

&

I3}

PESEICN TT: LET:&D
Assemble DEMOBG.MAC as follows:

CMACRG/LIST:LST: SY:l
(See Figure 7-2.)

If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits. Use the backup demon-
stration program.

TRERSHE SY 2D

®
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Figure 7-2: DEMOBG Assembly Listing
%‘f’a%’ DEMOEG  MACRD VOS.01b Friday 09-Dec-83 103118 Fage 1

STITLE  BENOBG
g IDENT  /905.00/
3 + DEMONSTRATION FROGRAM TO FRINT DEMONSTRATION MESSAGE, THEN
§ RING BELL JF FG JOR SENDS 4 HESB4DE.

=
%
& MCALL  JRCVDCs (PRINY
7 .
B 200000 STARTIY JROVBC  $AREA#BUFFERy#400 «#HSGIN FPOST REQUEBY FO
P B00034 JPRINT #6806 JPRINT DERONSTRATION MESSAGE
1 QOU04AT  QDOFTFF BR B PANE LOOF
11
12 ¥ COMPLETTON ROUTINE ENTERZDR WHEN FG SENDS MEBBAGE
13
14 000044 REGIMT  JPRINT  #BELL PRING BELL IN REEP Tl MESSAGE
T ODBLE2 SREVHE  PAREA FBUFFER: 200, $N5GIN 3POST ARUTHER REQUEST
s Q00106 0002G7 RETUSN FAND. RETURN FROM O CTION ROUTINE
§ ABLIY MESHAGES
CNLIST BEX
896110 007 200 BELLE +BYTE 73200 FHMESSAGE THAT RINGE FELL
27 GueELE 123 124 w5Y wEd: CABCTT SRT-11 DEMONSTRATION PROGRAMSC1SH0120
BOGIAT 113 104 G40 JABCTI AYF INCORRECTLY ERITED,THIE 18 THE LAST LIef . < i%00100
¥ CABCIL SWELL DONE./
(St rra Lebelid <BYTE 2
27 GLO228 AREAT <BLKW 4 FEMT ARSUHENT AREA
28 ohD2aZ BUFFER?Y FRCVDT MESSAGE AREA
2% DOGHOL” +END START
DEMDEG  MACRD VOS.01b Fridey 09-Dec-8§3 10:16 Page 1-1
Humbierd zale
AREA GOOTIER BUFFER 0002428 HM8GIN G00044R s w eVl = DOOOO3 vs o U2 = 000027

BELL BRCEIOR HBG [ilele 2 3 BTART DEOOOORG

« ABS. 00000 000 (R Iy GBLyABE . QURY
BOGTAZ 103 (RMe I LOL pREL, CONY
Errors detectedd O

*kk Assesbler statistics

Work file reads! O

Work File writes! 0

Size of work file! 9188 Hords ( 36 Fases)
Size of core ool 16128 wards ( 63 Fades)
Orerating swstem] R¥-311

Elassed Lisel 00100105, 35
DK § BERDBG« DR § DEHDRG={X $ DEMOEE

7.8.1.3 Link the Background Demonstration Program — Link the program
DEMOBG.OBJ to produce an executable background program, DEM-
OBG.SAV.

+LINE DEMOBGED

+

7.8.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.

+RUN DEMOBGED

RT~11 DEMONSTRATION PROGRAM

IF INCORRECTLY EDITED. THIS IS THE LASYT LINE.
WELL DONE.

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.

i
€L

sy,

If you incorrectly edited the file, you can repeat this exercise, although you
can continue without correcting the file. However, if you want to repeat the
exercise, begin by using the backup demonstration program.

cRENAME SY:DEMOBG.BAK BY:DEMOBG . MACED

13

Then, repeat the editing procedure.
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7.8.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program DEM-

- OFG.MAC, link it for the foreground, and execute it in conjunction with
DEMOBG.SAV. DEMOFG.MAC is a small foreground program that sends
a message every 2 seconds to DEMOBG (running in the background), tell-
ing it to ring the terminal bell. DEMOBG recognizes these messages and
rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are suc-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
‘the monitor message queue. Once you restart DEMOBG in the background,
the system immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

7.8.2.1 Assemble the Foreground Demonstration Program — The foreground
demonstration program, DEMOFG.MAC, is an assembly language source
file; it must be assembled and linked before you can use it. Assemble
DEMOFG.MAC as follows:

¢MACHS/LIST:LET: SY:DEMIFGRD

®

The output resulting from this MACRO command is an object file called
DEMO¥FG.OBJ. This file resides on your data volume (DK).

7.8.2.2 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type signifies to the system that the file is a foreground program and is to
be run as a priority job.

LINK/FORECROUND DEMDFGED

+

7.8.2.3 Run the Foreground and Background Demonstration Programs — Type
the following command to load and start DEMOFG.REL as the foreground
job.

JFRUN DEMOFCRS

Fs

FOREGROUND DEMONSTRATION PROGRAM

SENDS A MESGAGE TO THE BACKGROUMD PROGRAM DEMOBG
EVERY 2 SECONDS » TELLING IT TO RING THE BELL.

B>
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DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds, Now execute DEMOBG.SAV in the background and re-
ceive the messages.

JRUN DEMOBGED

(The bell rings quickly several times, then once every 2 seconds.)

RT~-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED s THIS I8 THE LAST LINE,
WELL DONE,

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

(The bell stops ringing.}
DIRECTORY @D
dd~mamn-yy

(The directory of the device DK prints on the terminal.)

4

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

JRUN DEMDBGED

(The bell rings several times in rapid succession, then rings once every 2
seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED: THIS IS8 THE LAST LINE.
L DONE.

(The bell stops ringing.)

Now, stop the foreground program and remove it from memory.

If you completed these exercises without error, your system has passed this
minimal test and you can consider it successfully installed.
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MDUP.MT. If you have a TJU16, use the magtape build program named
MDUP.MM.

MDUP . MTED
or
MDUF , HMEED

The magtape moves as the specified MDUP program is loaded.

MDUP ¥0x.vy
*

The next procedure is to build a minimal system on the disk. Start by
initializing the system disk. If your disk is an RKO5, be sure to use a
formatted disk.

You need to initialize the system disk and scan it for bad blocks before you
can copy system files to it. You specify these operations to MDUP by enter-
ing the device name followed by combinations of the following options.

/7 to initialize the disk
/B to scan it for bad blocks
Mount a formatted disk {write-enabled).

Use the following command, where xx is the permanent device name (RK,
DL, DM, DP, or DU) for your disk.

wwir: £ 2/ BED

The system scans the disk for bad blocks and creates a directory.

*

Now you can build a minimal system on the disk. Depending on the type of
tape drive you have, use one of the two following commands (where xx is
the permanent device name for your disk).

If the magtape is TM11:

The tape moves while the system copies the monitor, swap file, system
device handler, terminal handler, line printer handler, magtape handler,
PIP, DUP, and DIR to the disk. When the files are copied, MDUP boots the
minimal system from the disk.
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RT-1180 VOB, xx
PTEMON-F-Command file not found

+

You are now running from the minimal system on the disk. This minimal
system supports enough file maintenance commands to allow you to com-
plete the building process.

NOTE

MDUP does not support automatic replacement of bad blocks
for RK06, RK07, RLO1, and RL02 disks. If your disk is an
RK06, RK07, RLO1, or RLO2 and you want automatic bad
block replacement, you must initialize a second disk and copy
your files to it at a later time.

If you wish to set the date and time, use the DATE command to set the date
(where dd-mmm-~yy is the day, month, and year in the form 10-JAN-83);
use the TIME command to set the time (where hh:mm:ss is the hour, min-
utes, and seconds).

Now copy the rest of the files from distribution magtape 1 to the disk. Use
the following command, where xx is MT or MM.

wnOe® % DK @D

LOODEY A SYETEM/NOREPL
Files copied:
¥¥Drasasaa.tty to DK:azasaa.ttt

XXOzzzzzzz ottt to DRKrzzzzzzottt
PPIP-H-Reboot

+

NOTE

You must use the /NOREPLACE option in this command, so
that the files you copied to the disk when you built the mini-
mal system will not be copied again. The system prints a

message to tell you which files it does not copy (for example,
SWAP.SYS not copied).

Reboot as advised.

JBODT SY: @D

8.2 Preserving Both Distribution Magtapes
Copy both distribution magtapes for backup, as a safety measure in case of

machine failure or human error. To back up the magtapes, complete the
following steps:
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1. Replace distribution magtape 1 in the tape drive with a blank magtape.

o

Copy all the distribution files from the disk to the blank backup mag-
tape.

Replace the backup magtape with distribution magtape 2.
Copy everything from distribution magtape 2 to disk.
Replace distribution magtape 2 with a blank magtape.

IR L

Copy those files that were on distribution magtape 2 from the disk to
the blank backup magtape 2.

Step 1

Remove distribution magtape 1 and mount a blank magtape on the tape
drive. Leave the write ring in the back of the reel, and make sure that the
tape is positioned at the load point.

Step 2

Copy all files from the disk to the magtape by invoking the indirect com-
mand file DISMT1.COM (procedure follows}. DISMT1.COM initializes the
blank magtape, writes the primary bootstrap on it, and copies a duplicate of
distribution magtape 1. Before you invoke this indirect command file, use
the ASSIGN command to assign the logical name DIS: to your disk device
and the logical name TAP: to your tape drive. In the commands, xx is MT or
MM, and yy is your disk.

JBDIBNT LGRS

(The commands in the indirect file print on the terminal.}
Step 3

Rewind the newly created backup magtape, remove it, and label it “Backup
RT-11 V05 1/2”.

Remove the write ring from the back of distribution magtape 2, if neces-
sary, and mount the reel.

Step 4
Copy all files from distribution magtape 2 to the disk. Use the following

command, where xx is MT or MM.

LCOBY/BYSTEM/NOREPLACE =x0:%.% DR:ED
Files coried:
wxzanaanasttt to DKizazaaa.tit

WRGezrzesezettt to DEKizzzzzzaottt
?PIP-W-Reboot

Reboot the disk.
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Step 5

Rewind the distribution magtape and remove it. Mount another blank mag-
tape, leaving the write ring in the back of the reel. Make sure that the tape
is positioned at the load point.

Step 6

Use the indirect command file DISMT2.COM to initialize the magtape and
then to duplicate the copies of files from distribution magtape 2 on the
newly initialized blank magtape (procedure follows). Note that this tape is
not a bootable magtape. Use the ASSIGN command to assign the logical
name DIS: to your disk device and the logical name TAP: to your tape
drive. In the commands, xx is MT or MM, and yy is your disk.

JED Kl
(The commands in the indirect file print on the terminal)}

Then, rewind the newly created backup magtape, remove it, and label it
“Backup RT-11 V05 2/2”.

Store the distribution magtapes.

8.3 Installing Software Updates

To make sure that RT-11 operates correctly, you must install updated soft-
ware modules at this point. Updated modules are critical to system or com-
ponent operation. They correct software errors discovered since the last
release, and may add new functions to the operating system.

Updated software modules are distributed in update kits. Each kit contains
complete software module replacements. Software corrections will already
have been installed in the new modules and fully tested. Your only require-
ment is to copy the new modules from the distribution medium to your
system, using the procedures described in the RT-11 Update User’s Guide.
Updates are distributed on the same medium on which you received the
base system and contain modules for both base system and layered prod-
ucts,

When you submit an SPR, the RT-11 Software Dispatch Review will report
serious problems and may contain suggested solutions to problems, until
the module containing the error is corrected by an update kit.

For a complete description of how to update your software, refer to the
RT-11 Update User’'s Guide.
8.4 Creating Updated Master Magtapes

Once you have installed updates in the components you copied to the disk,
copy all the files to blank magtapes. These magtapes can serve as updated
masters. As other mandatory updates are published, you can copy the af-
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fected component from the updated master magtape to the disk, install the
update, and copy the file back to the updated master. In this way, you can
make sure that you have up-to-date versions of all RT-11 components, even
if your working system is destroyed.

Mount another blank magtape, leaving the write ring in the back of the
reel. Make sure that the tape is positioned at the load point.

Use the following procedures to initialize the magtape and copy the same
files to updated master magtape 1 as you copied to backup magtape 1 (in-
cluding the bootstrap) and the same files to updated master magtape 2 as
you copied to backup magtape 2. In the commands, xx is MT or MM, and yy
is your disk.

(The commands in the indirect file print on the terminal.)

Rewind the newly created magtape, remove it, and label it “Updated Mas-
ter RT-11 V05 1/2”. Mount another blank magtape, leaving the write ring
in the back of the reel. Make sure that the tape is positioned at the load

point.

Use the following procedures to initialize the magtape and copy the same
files (now updated) to this magtape that you copied to backup magtape 2. In
the command, xx is MT or MM, and yyn is your disk.

s BEBIGN xxn: TAPED

IGN vyn: DIS:EED

(The commands in the indirect file print on the terminal.)

Then, rewind the newly created magtape, remove it, and label it “Updated
Master RT-11 V05 2/27,

Store the two updated master magtapes, and use them when you install
any future software updates.

8.5 Creating the Working System from Chosen Components

Once you have chosen your system components (Section 2.3), backed up the
distribution magtapes, and created updated masters, you can create the
working system by deleting unneeded components from the disk.

The following command queries you about all the files on the disk. Choose
the files you want to delete.

COELETE/SYSTEM/QUERY # . %D

Files deleted:

DK:aaasaa.ttt? Y@ {to delete a specific file)
DK:hbbbbb.ttt? NED {to retain a specific file)

(and so on)
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8.6 Installing the Bootstrap on the Disk

Once you have created your working system, copy the bootstrap from the
monitor file of your choice (RT11BL, RT11SJ, RT11FB, or RT11XM) to the
disk. In the command, xx is the permanent device name for your disk, and
aa is BL, SJ, FB, or XM.

VEOPYSBO0T #x0:RT11a2,8Y5 xud G

+

Then, halt the processor, and use the hardware bootstrap to boot the work-
ing system disk.

RT-1laa VOB . ux
(Followed by any start-up file commands.)

NOTE
If the disk does not boot, repeat the procedures to this point.

8.7 Customizing the System

You may want to make certain customizations (described in Section 2.7) to
the distributed RT-11 components. At this point, perform the procedures to
implement any of these software customizations. Table 1-3 summarizes the
available customizations and directs you to the section in Chapter 2 that
describes a particular customization and the procedure for implementing it.

NOTE

Later, you can perform the system generation process to im-
plement additional customizations. (S8ee Section 8.11.)

8.8 Compressing the Disk

DIGITAL recommends that you compress the working system disk to make
its free space contiguous. Consolidating free space allows you to use space
on the disk that would otherwise be too fragmented to be usable.

Use the SQUEEZE command for this procedure. (The disk must be write-
enabled.) The squeeze operation does not move files with the .BAD file type.
In the command, xx is the device name for your disk.

s BULEETE woMn 2y

Xuni/S9ueeze’ Are vou sure? YVED
RT-tiaa VOS5, ux

(Followed by any start-up file commands.)

+

The system automatically reboots when you compress a system disk.
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8.9 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you protect all the files in it and preserve the system on the backup me-
dium of your cheice.

Use the following procedures to back up the disk on magtape. First, protect
all the files on the disk.

sPROTECT/SYSTEM #, #R/0D
Files Pprotected:
DK:azazaa.ttt
DK:bbbbbb.ttt
DK:cecocoattt
DK:dddddd.ttt

Next, initialize another blank magtape and copy files to it. You may be able
to fit the working system on one backup magtape. You can place approxi-
mately 3000 blocks on a 600 foot 800 bits/in magtape.

Mount a blank magtape, leaving the write ring in the back of the reel.
Make sure that the tape is positioned at the load point. Use the following
command, where xx is MT or MM:

CINITIALIZE/FILEsMBOOT . BOT wxg: @
¥uhz/Initializes Are rpu sure”

+

Then, copy all the files from the disk to the magtape, in the order shown.

Essentially, you should use the following procedure whenever you build a

bootable magtape. If you do not copy the files in this order, bootstrapping

the magtape will be a painfully long process. Keep track of all the files you

— copy, so that when you copy the rest of the files, you will know which files

you have already copied. If you have deleted some device handlers from the

system, the log that prints on the terminal will not include the deleted
device handlers.

The following COPY procedure shows a log from a system that includes all
the device handlers. In the commands, xx is MT, MM, or MS, and aa is BL,
SJ, FB, or XM.

tCOPRPY/AEYETEM MDUP . ¥ w0 :MDUP, #/POSITION: - LD
Files copied: )

DK:MDUPMM to xxQO:MDUP.MM

DK:MDUP,MT to xxO:MDUP.MT

DK:MDUP,ME to wxO:MDUP.HMS




WyOOPY TT.8YS wx0:TT.5YS/POSITION: - 1 G
yCOBY/SYSTEM DUL . BYS wxGe,8YS/POSITION: -
Files corieds

DK:DYT,.8YS to xx0:DT.8YE

DK:DR.BYS to xx0:DP.BYE

DK:DX.8SYS to xx0D:DX.8Y8

[

Ies)
7
=)

1 H

COPY/SYETEN RY4.8Y8 wxlr¥.55%
Files copied:

DKsRK.BYS to ux0O:RK.8YE
DK:sRF«8YS to xx0:RF.5YS

«COBY /BYSTEM
Files corpied:
DK:MM.8YS5 to xx0:MM.EYS
DK:MT.5Y5 to xx0:MT.5YS
DK:ME(BYS to xx0:M5.8YS

631
¢
4
3

.
*
i3

54
“
53

[

o

ot

{

[

)

#

x
i

-

=)

il
4,

s ~ 1 (ED

i)}

OGEYISYVSTER L POSIT
iles coried:
DK:L8.8Y8 to xx0:L8.8¥5

DK:LP,.8YS to xx0:LP,8YS

Copy the rest of the files. The following command queries you about all the
files on the disk so that you can choose the files it copies.

COBY/SYSTEM/QUERY DK: wx0:/POSITION:-1&
Files copied:

DK:saaaaa.ttt to xx¥0:aaaaaa.ttt?
DRrzzzzzz bttt to xxQizzzzzz.tes?

(and so on)

+

o 0

(to include a specific file)
(to exclude a specific file)

Rewind the newly created backup working system magtape, remove it, la-
bel it “Backup Working System RT-11 V05”, and then store it.

8.10 Testing the Working System

Once you have built and preserved the working system, you can execute the
following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
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major system components, it does serve as a minimal integrity check. More-
over, DIGITAL considers your system officially installed if the demonstra-
tion runs without error.

To execute this demonstration, you need a terminal with a bell, and your
working system must include at least the following components.

SWAP.SYS
RT11FB.SYS
xx.SYS (system device handler)
LP.SYS
EDIT.SAV
MACRO.BAV
SYSMAC.SML
LINK.SAV
PIP.SAV
DUP.SAV
DIR.SAV
DEMOBG.MAC
DEMOFG.MAC

Display the directory of the system volume on the terminal. The directory
varies according to your particular working system. As long as a directory
prints, you need not worry if it does not match the one in the following
example.

JOIREDTORY /BRIEF/COLUMER 1 BY 1 6D
dd~mmm-vy v
SHAR  ,8YS8
RTL1FB,SYS
LE :3Y8
DL :8YS
MT »8YS
ERDIT .8AV
MACRD 5AY
SYSMAL . BML
LINK .5AY

PIP +5AY

xxx Files, bbb Blocks
fff Free blocks

L]

NOTE

If you have shifted output to a scope and the directory scrolls
by too quickly to read, type to stop the display and
€G] to restart it.

Before you can execute the background and foreground demonstration pro-
grams, you must first edit, assemble, and link the background program,
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DEMOBG.MAC, and you must assemble and link the foreground program,
DEMOFG.MAC.

8.10.1 Preparing the Background Demonstration Program

8.10.1.1 Edit the Background Demonstration Program — Use a text editor, for
example, EDIT.SAV, to modify the background demonstration program,
DEMOBG.MAC. One of the output lines in the program is preceded by a
semicolon, which makes the line a comment field. The semicolon prevents
the line from being printed; thus, it must be deleted from that line. If
DEMOBG.MAC is a protected file, remove the protection before making the
edits {UNPROTECT SY:DEMOBG.MAC).

8.10.1.2 Assemble the Background Demonstration Program — The back-
ground program, DEMOBG.MAC, is an assembly language source file; it
must be assembled and linked before you can execute it. To assemble DEM-
OBG.MAC and obtain a listing, make sure that your configuration has a
line printer that is on-line and ready.

i

ABSICN LP: LET:ED

if

&
+

NOTE

If your configuration does not include a line printer, use the
console terminal.
ASSIGN TT: LST:ED

* & el te 2]
3

Assemble DEMOBG.MAC as follows:

yMACRG/LISTLET s DEMOBGED

(See Figure 8-2.)

If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits. Use the backup demon-
stration program.

+REHARE SYDEMOBRG,BAK SYsDEMOEC . HACRE

+
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Figure 8-2: DEMOBG Assembly Listing

DEMORG MACED WO0S.01b Friday 09-Denc-£3 L:16 Fage 3

1 STITLE DEMOBG
@ SIDEMT SVONL 007

3 3 DEMONSTRATION PROGRAM TO PRINT DEMONSTRATION MESSAGE. THEN
4 i RING BELL IF FO JOB SENDS A MESSAGE.
I
& JHUALL  LREVDD, JPRIRY
s
8 GLsoty BTARTIE JRCUDE  SAREA PRUFFER$A00-#MSGIN POST REQUEST FOR MESHBAGE
§ COLHEA SFRINT  #HSG FPRYIMT DEMONSTRATION HESDAGE
10 D004 O0OFFY BR - FAND LGP
11
17 H COMPLETION ROUTINE ENTERED WHEN FG SENDS MESSAGE
iz
14 0DO04A HBGIN!  JPRINY  $BELL FRING BELL IN RESPOMHE 70 HESSAGE
1% 800952 JRCUDE  $AREA» #BUFFER, #4006 #MSGIN 3POST ANOTHER MESSAGE REDUEST
L6 GOCLUE  QDORO? RETURN FANT RETURN FROM CUNPLETION ROUTINE
i?
g ¥ ASCTI MESSAGES
i% SHLIBT BEX
Bl SDUELY ez FOQ RELLY «BYTE 7P 200 FHESSAGE THAT RINGS BLLL
1
22 0006112 122 124 D5E MEG: «ABCII  /RT-11 DEMONSTRATION PROGRAM/<1§:<120
W3 GURI47 111 104 G445 SASCET I INCORRECTLY EBITED.THID IS THE LAST LINE./=35-0100
24 B SABCTT JHELL DONE. S "
2% 060223 00 «BYTE o
Ré
2F #0022a AREAL SBLER & FEMT QEGFUNENT ARES
g GOIAR BUFFERS PRCVDE HESHABE AREA
2% 000000 JEND START
DEMOBG  M&LRD V0S.01b Friday 09-Dec-83 10:16 FPage i-1
Bumbol isbls
GREA QOYTEER BUFFER  0QOR42R HEBIN HOO044R rea Wl = GOOBGS FRPE AN 1 L ey g

BELL QOUI10R HEG GOOLI2R STaKT SBOO0ORG
v BBS.  DOBONY 000 TRW L GBLy QRS sOVR Y
1130l g o011 {RUr I LCLyREL s TONY
Errors detected! 0
WhX Ansembier statistics
Work file reasds! O
Work  file writest O
Size of wark file! 9188 Words ( 34 Pages)

Gize of core Foo0ll 18128 Words ( 43 Pages)
Greratind systeml RY-11

Elapsad tiee! 00100105.45
DK ¢ DEMES » DK C DEMORG =D HEROBO

8.10.1.3 Link the Background Demonstration Program — Link the program
DEMOBG.OBJ to produce an executable background program, DEM-
OBG.SAV.

8.10.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.

JRUN DEMOBGED

RT-11 DEMONSTRATION PROGRAM

IF INCORRECTLY EDITED: THIS IS THE LAST LINE.
WELL DONE.

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.
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If you incorrectly edited the file, you can repeat this exercise, although you
can continue without correcting the file. However, if you want to repeat the
exercise, begin by using the backup demonstration program.

VRENSHE SY:DE

Then, repeat the editing procedure.

8.10.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program
DEMOFG.MAC, link it for the foreground, and execute it in conjunction
with DEMOBG.SAV. DEMOFG.MAC is a small foreground program that
sends a message every 2 seconds to DEMOBG (running in the background),
telling it to ring the terminal bell. DEMOBG recognizes these messages
and rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are suc-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
the monitor message queue. Once you restart DEMOBG in the background,
the syvstem immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

8.10.2.1 Assemble the Foreground Demonstration Program —— The foreground
demonstration program, DEMOFG.MAC, is an assembly language source
file; it must be assembled and linked before you can use it. Assemble
DEMOFG.MAC as follows:

VMACRO/LIST:LET: DEMO

4+

The output resulting from this MACRO command is an object file called
DEMOFG.OBJ. This file resides on your system volume.

8.10.2.2 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type signifies to the system that the file is a foreground program and is to
be run as a priority job.

LIRS FOREGRT

+

ND DERE

8.10.2.3 Run the Foreground and Background Demonstration Programs -
Type the following command to load and start DEMOFG.REL as the fore-
ground job.
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FOREGROUND DEMONSTRATION PROGRAM

SENDS & MESSAGE TO THE BACKGROUND PROGRAM DEMOBG
EVERY 2 SECONDS : TELLING IT TO RING THE BELL.
CHALE S

B

DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds. Now execute DEMOBG.SAV in the background and re-
ceive the messages.

UM DEMDBCEDT

(The bell rings quickly several times, then once every 2 seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED, THIS I8 THE LABT LINE.
WELL DONE.

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

(The bell stops ringing.)
LD IREDTORYGED
dd-mmm-vy
(The directory of the device DK prints on the terminal.)

+

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

JRUN DEMOBGED

(The bell rings several times in rapid succession, then rings once every 2
seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED, THIS 18 THE LABT LINE.
WELL DONE.

(The bell stops ringing.)
Now, stop the foreground program and remove it from memory.

CTRLE
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DUGz/Initialized Are vou sure? YED
PDUP-I-No bad blocks detected DUO:

The system scans the disk for bad blocks and creates a new directory. The
monitor dot appears when this process is complete.

+

Then, copy the contents of the sysiem diskette to the disk.

PR SOV TS A
#loti ™ L 5o fSépes

3

9.4 Installing the Bootstrap on the System Disk

Once you have copied the contents of the system diskette onto the system’
disk, you need to install the bootstrap on the system disk.

In this command, you identify the device on which the monitor that con-
tains the bootstrap information resides (DUO:), the name of the monitor file
(RT11FB), and the device on which you need to install the bootstrap (DUO:).
This command copies bootstrap information from the monitor file to blocks
0 and 2 through 5 of the same volume. Remove the system diskette from
Unit 1, and use the hardware bootstrap to boot the system disk.

RT-11 should respond with the following message if you have successfully
bootstrapped the system disk:

RT-11FB VO3 . xu
(Followed by any start-up file commands.)

+

9.5 Copying the Distribution Diskettes onto the System Disk

The next operation you perform with the running RT-11 system is to copy
the remaining distribution diskettes onto the system disk, which will serve
as your working system disk.

Insert distribution diskette 2 in Unit 1, and copy all its files to the system
disk by typing the command:

JOOPY/EYETEM/NOGUERY St DUG:EED

*

Remove the distribution diskette from Unit 1 and store it; mount distribu-
tion diskette 3 in Unit 1, and copy all its files to the system disk by typing
the command:
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Repeat this procedure to copy the remaining distribution diskettes onto the
system disk. When you have completed copying all distribution diskettes,
store them in a safe place.

Next, remove the protection from all the files on the system disk. The files
on the distribution diskettes have been protected to prevent you from acci-
dentally deleting them. (Refer to the RT-11 System User’s Guide for a
deseription of file protection.) When you copied the files to the system
disk, RT-11 also copied the protection. (Note the P that prints next to the
file size in the directory.) For the rest of these procedures, you must remove
the protection from the files on the system disk.

Type the following command to remove the protection from all files:

JUNPROTECT/BYETEM DUD %, %R0
Files unprotected:
DUOsagaaaa.tbt
DUCG:bbbbbb. ttt
DUOzecceceo bttt
DUOsdddddd.ttt

DUGzzzzzzz bttt

+

9.6 Creating the Working System from Chosen Components

Once you have chosen your system components (Section 2.3), you can create
the working system by deleting selected components from your system disk.

You can use the following command to avoid typing numerous file specifica-
tions. RT—-11 gqueries you about all the files on the disk, and you choose the
files it deletes.

JOELETE/SYSTEN/BUERY Su0: B

Files deleted:
DUGzasaaaa.tet  YED {to delete a apecific file)
DUC:bkbbbbb.ttt  NGED {to retain a specific file)

(and so on)

Repeat this procedure to retain only the files you planned for the working
system disk.

9.7 Customizing the System

You may want to make certain customizations (described in Section 2.7) to
the distributed RT-11 components. At this point, perform the procedures to
implement any of these software customizations. Table 1-3 summarizes the
available customizations and directs you to the section in Chapter 2 that
describes a particular customization and the procedure for implementing it.

NOTE

Later, you can perform the system generation process to im-
plement additional customizations. (See Section 9.11.)
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9.8 Compressing the System Disk

DIGITAL recommends that you compress the working system disk to make
its free space contiguous. Consolidating free space allows you to use space
on the disk that would otherwise be too fragmented to be usable.

Use the SQUEEZE command to compress free space. (The volume must be
write-enabled.)

JSUUEEZE DUG: G

DUOs/Saueezes Are vou sure? YED

RT~11xx VOS.xx

The system automatically reboots when you compress a system disk.

9.9 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you protect all the files and preserve the system on backup diskettes.

Use the following command to protect all the files on the system disk:

PROTECT/SYSTES OUG %, &0
Files protected:
DUC:aazaaaa. bttt
DUG:sbbbbbb. Lty
DUGzoceoocos bttt

DUQszzzzzzit bt

Insert a blank RX50 diskette in Unit 1 or 2 so you can initialize it. You can
use the INITIALIZE command with the /BADBLOCKS option to initialize
the diskette and to detect any bad blocks that may be on it. If the diskette
contains bad blocks, the ?DUP-W-Bad blocks detected nnnnnn message
appears on the terminal. In the command, x is the device unit number.

NOTE

RX50 diskettes are not formattable. DIGITAL recommends
that you use only diskettes that have no bad blocks. To ascer-
tain whether an already initialized diskette has bad blocks,
use the command DIRECTORY/BAD DUn:, where n is the
drive number. If bad blocks exist on a diskette, copy the con-
tents of the diskette to an error-free diskette, and dispose of
the diskette with bad blocks.

JANITIGLIZE/BADBLOCKS Cux G0
DUx:s/Initialized Are vou sure? 7D
PDUP-I-No bad blocks detected DUxe
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There will be a delay while the system scans the diskette for bad blocks and
o creates a new directory. The monitor dot appears when this process is com-
plete.

+

Now, remove the newly initialized diskette and initialize an adequate num-
ber of blank diskettes, leaving one initialized, blank, write-enabled (write-
protect notch uncovered) diskette inserted in Unit 1 or 2.

Copy all the files in your working system, using the COPY/MULTI-
VOLUME command. In the command, x is the device unit number. The
system copies all the files from the input volume that will fit on the output
volume. When no more files will fit on the output volume, the system
prompts you to mount the next output volume and prints the Continue?
message.

£ Mount another blank, initialized diskette, and type Y to continue. Continue
' to mount diskettes in this fashion until all the files are copied.

T ¥ TR syrmT R MO 35 ba, o (BET
AL TIVOLUME/SYETEM DUG: Dux s BE

+COPY

Files corigd:
yyD:anasaa.ttt to DX¥lsazaaaa.ttt
yyOs:obbbbb.ttt to DXilzbbbbbb,ttt

(and so on)

P, Mount next outeut volume in DXi:3 Continue? ¥

(Log of files copied)

Mount next outrut volume in DX1:d Continue? ¥

(Log of files copied)

Mournt next outrut volume in DX1:3 Continue? v

(Log of files copied)

Mount next outeut volume in DXi:3 Continue? Y

(Log of files copied)

Mount next outrput volume in DX1:i Continue? Y

— (and so on)
Then, install the bootstrap on any backup working system diskettes that
need to be bootable. In the following command, aa is BL, 8J, FB, or XM.

CORY/R00T DUx:RT11as DUwn: @D

+
+

Remove the newly created working system diskette from Unit 1 or 2, and
label it “Backup RT-11 V05 x” (where x is the diskette number). (Use a
soft-tipped pen when you label diskettes.) Then, store it in a safe place. If
you ever need to restore the working system, you can make copies of the
backup working system diskettes.

As long as the diskette you intend to copy is bootable and contains certain
system utility programs, you can boot RT-11 from that diskette and copy
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the diskette. Distribution diskette 0 is bootable, but the rest of the diskettes
in your kit are not bootable, because they lack the necessary components.
Remember that a bootable diskette needs an appropriate monitor file, a
bootstrap, a system device handler, the SWAP.SYS file, and for the SJ
monitor, the TT.8YS file.

9.10 Testing the Working System

Once you have built and preserved the working system, you can execute the
following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
major system components, it does serve as a minimal integrity check. More-
over, DIGITAL considers your system officially installed if the demonstra-
tion runs without error.

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

SWAP.SYS
RT11FB.SYS
DU.SYS (system device handler)
LP.SYS
EDIT.SAV
MACRO.SAV
SYSMAC.SML
LINK.SAV
PIP.SAV
DUP.SAV
DIR.SAV
DEMOBG.MAC
DEMOFG.MAC

NOTE

If your configuration includes a VT11 or VS60 display proces-
sor and scope, shift system output to the display scope. Type
GT ON. Verify that the scope is on by turning the BRIGHT-
NESS knob to an adequate level. You can still enter com-
mands at the keyboard, but the echo is on the screen.

Display the directory of the system volume on the terminal. The directory
varies according to your particular working system. As long as a directory
prints, you need not worry if it does not match the one in the following

example.

JOIRECTORY/BRIEF/COLLIMNE: 1 §Y o FE
dd-mmm-yy

SHAR L, SYS

RT11FB,SYS

LP . 8Y8

DU ,5YS

EDIT .8AV

MACRD SAV
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2 k;

SYSMALD, 8ML
LINK 5AYV
PIP +B5AY

KKK %iism bbb BlocKs
Tff Fres blocks

+

NOTE

If you have shifted output to a scope and the directory scrolls
by too quickly to read, type €RUS) to stop the display and
£RUQ) to restart it.

Before you can execute the background and foreground demonstration pro-
grams, you must first edit, assemble, and link the background program,
DEMOBG.MAC, and you must assemble and link the foreground program,
DEMOFG.MAC.

9.10.1 Preparing the Background Demonstration Program

9.10.1.1 Edit the Background Demonstration Program — Use a text editor, for
example, EDIT.SAV, to modify the background demonstration program,
DEMOBG.MAC. One of the output lines in the program is preceded by a
semicolon, which makes the line a comment field. The semicolon prevents
the line from being printed; thus, it must be deleted from that line. If
DEMOBG.MAC is a protected file, remove the protection before making the
edits (UNPROTECT SY:DEMOBG.MAC).

9.10.1.2 Assemble the Background Demonstration Program — The back-
ground program, DEMOBG.MAC, is an assembly language source file; it
must be - assembled and linked before you can execute it. To assemble
DEMOBG.MAC and obtain a listing, make sure that your configuration
has a line printer that is on-line and ready.

£y

[

+ABEIGH LP: LET &
+

NOTE

If your configuration does not include a line printer, use the
console terminal.
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Assemble DEMOBG.MAC as follows:

LIST:i87T: DE

(See Figure 9-2.)

If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits. Use the backup demon-
stration program.

8\{

Figure 9-2: DEMOBG Assembly Listing

DEMOBE  MACRY V0S.0ib Friday 09-Dec-83 10716 Page 1

N JTITLE  DEMOBG

2 LIDEMT /05,007

3 i DEMONSTRATION PROGRAM T0 PRINT DEMONSTRATION MESSAGE: THEN

% ? RING BELL IF FD JOB SENDS A MESSAGE.

&

5 JHEALL  LRDVDC, (PRINT

s

a 0oBg00 STARTS ! JRCUDE  $AREA $RUPFER:#400, #MSGIN FPOST REQUEST FOR WESSAGE

¥ 900034 JERINT  4MSG $FRINT DEMONSTRATION MESSAGE

36 COBGAZ 000777 BR $ANE LOOP

1%

12 B COMPLETION ROUTINE ENMTEREDL WHEN FO SENDS MESSAGE

13

14 000044 MBEING  WPRINT  #BELL FRING BELL IN RESPONSE TO MESSAGE
15 OD00S2 JHEVOD  BAREA, BEUFVERS §400, BHEGIN 1EOST ANOTHER MESSAGE REGUEST
14 000106 000207 RETURN $ANR RETURN FROM COMPLETION ROUTINE
1y

18 B ASCYT HESBAGES

19 CHLIBT BEX

26 000110 007 200 BELLD  LBYTE 7,200 SHESSAGE THAT RINGS BELL

21

29 000112 122 124 088 HEG? LBSEIT ART-11 DEAGHITEATION PROGRAM/1SH(120
2% ¢o01a7 111 106 040 LASEIT  /IF INCORRECTLY EDITED,THIS IS THE LAST LINE./<155<12>
z4 B CASETT ZWELL DONE./
TE DODRIY ©00 JRYTE O
24
27 H0UR28 AREAT  JBLKW & TEMT ARGUMENT AREA

8 0U0I42 BUFFER IRCYDE MESSAGE AREA

2% GOROVG JEND BYART

DEMOBE  MACRO VOS.01b Friduy D9-Dec~83 10:16 Page 1-1
Sumbol table

ARES QHOI2ER BUFFER 0CAZ42R HEGIN CO0044R easV1 o= Q00003 cveWE = 000027
BELL DOOLIOR HES GOUL 2R STaRT HODOOORE

» ABE. G0ODO0 000 (Rlis Iy GBL e ABS BVRY
LLoIA2 L2 (RW» IyLECL yREL » 00N

Errors datected! O

*kk Ancewabler statistics

Work File reads! O

Work file writes! O

Gize of wark file! P188 Herds ¢ 34 Pages)

Size of core eooll 18128 Mords € 63 Pagas?

Urerating swustem! RT-11

Elarsed timel 0010030545
DI BERDIBEG , DK | DEMOBG =R { DEMGBE

9.10.1.3 Link the Background Demonstration Program — Link the program
DEMOBG.OBJ to produce an executable background program, DEM-
OBG.SAV.

9.10.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.
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+ LK MOBGED
RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED, THIS I8 THE LAST LINE.

WELL DONE.

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.

If you incorrectly edited the file, you can repeat this exercise, although you
can continue without correcting the file. However, if you want to repeat the
exercise, begin by using the backup demonstration program.

VRENGHE SYrDEMOSG.BAK BY :DEMODG. MACED

Then, repeat the editing procedure.

9.10.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program DEM-
OFG.MAC, link it for the foreground, and execute it in conjunction with
DEMOBG.SAV. DEMOFG.MAC is a small foreground program that sends
a message every 2 seconds to DEMOBG (running in the background), tell-
ing it to ring the terminal bell. DEMOBG recognizes these messages and
rings the bell once for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are suc-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
the monitor message queue. Once you restart DEMOBG in the background,
the system immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

9.10.2.1 Assemble the Foreground Demonstration Program — The foreground
demonstration program, DEMOFG.MAC, is an assembly language source
file; it must be assembled and linked before you can use it. Assemble
DEMOFG.MAC as follows:
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The output resulting from this MACRO command is an object file called
DEMOFG.OBJ. This file resides on your system volume.

9.10.2.2 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type signifies to the system that the file is a foreground program and is to
be run as a priority job.

LINK/FOREGROUND DEMDFSED

9.10.2.3 Run the Foreground and Background Demonstration Programs —

Type the following command to load and start DEMOFG.REL as the fore-
ground job.

EF? H DEMOFGEED

FOREGROUND DEMONETRATION PROGRAM

SENDE A MESSAGE TO THE BACKGROUND PROGRAM DEMOBG
EVERY Z BECONDS » TELLING IT 7O RING THE BELL.

(SN
B>

DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds. Now execute DEMOBG.SAV in the background and re-
ceive the messages.

+ RUN CEMOBGI
(The bell rings quickly several times, then once every 2 seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED» THIS IS THE LAST LINE.
WELL DONE.

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

(]

(The bell stops ringing.)

YOIRECTORYED
dd-mmm-yy

(The directory of the device DK prints on the terminal.)

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

*RUN DEMOBGED
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(The bell rings several times in rapid succession, then rings once every 2
seconds.)

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED . THIS I8 THE LABT LINE,
WELL DONE.

(The bell stops ringing.}

Now, stop the foreground program and remove it from memory.

NOTE

If your configuration includes a graphics display, turn it off
at this point. Type GT OFF.

If you completed these exercises without error, your system has passed this
minimal test and you can consider it successfully installed.

9.11 Performing the System Generation Process

If you have decided that you need RT-11 features that are available only if
you generate your own monitor(s) and handlers, perform the system gener-
ation process at this point. You should have thoroughly studied Chapter 1
to make this decision and to establish that you can perform the system
generation process on your particular hardware configuration. Read the
RT-11 System Generation Guide for guidance in planning and performing
system generation.
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(this prevents the system from trying to use them). If a diskette contains
bad blocks, the ZDUP-W-Bad blocks detected nnnnnn message appears on
the terminal.

NOTE

DIGITAL recommends that you use only diskettes that do
not have bad blocks when you build a working system. To
ascertain whether an initialized diskette has bad blocks, use
the command DIRECTORY/BAD DZn:. You can use dis-
kettes with bad blocks later for temporary storage or as work
volumes.

GINITIALIZE/BAUBLOCKE DU 26

DZix/Ivitialized Are vou sure? 08
PDUP-I-No bad blocks detected DZ1:

The system scans the diskette for bad blocks and creates a new directory.
The monitor dot appears when this process is complete.

L]

Repeat this step to create as many initialized blank diskettes as you need
for the system you have planned, leaving one initialized, blank diskette in
Unit 1.

Then, use the COPY command to copy selected files from distribution dis-
kette 1 to the diskette that will become your working system diskette. The
/SYSTEM option is required for copying .SYS files only if wildcards are
used in input file specifications.

CRZ0:fidvamstyr DIt ef Llvam. ty p@0

You can use the following command to avoid typing numerous file specifica-
tions. RT-11 queries you about all the files on the diskette, and you choose
the files it copies.

(g : (B

Files copied: .
DZ0:aaaaaa.ttt to DZlrasaaaa.ttr? (H7 (to include a specific file)
DZOsbbbbbb.ttt to DZisbhbbbb,veg? NE {to exclude a apecific file)
(and so on)

To copy files from nonbootable diskettes, you have to alternate diskettes.

Type the following command, where filnam.typ is the name of the file you
want to copy.

COPTIIA FIIEIIN FIIA T T YT o B S T e m v BTO 4 T v moe oo mAED
JOORYARUERY /HATIT DZlef v ivamctye DEOsF i lvam, vy oD

Mount input volume in DZ21:5 Continue®
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Place the diskette containing the file you want to copy in Unit 1.

Yy EED
Files corpied:
DZi:aasaaa.ttt to DZ0saaaaaa.ttt?
Type Y to include or N to exclude the file.
Mount outeput volume in D20:§ Continue?
Replace the system diskette in Unit 0 with the diskette to which you want
to copy filnam.typ.
¥ (BET)
Mount svstem velume in DZ0:3 Continue?

&
&

¢ Replace the diskette in Unit 0 with the system diskette.

s (FET
i REL

+

Repeat this procedure to copy all the files you planned for the working
system diskette.

When you have copied all the files, label the diskette “RT-11 Working
System V05.n 1” (where n is the release number of RT-11 V5).

Repeat those procedures to create the other diskettes in the working sys-
tem.

10.4 Installing the Bootstrap on Diskettes that Must be Bootable

Once you have created your working system, you need to install the boot-
strap on any diskettes that must be bootable (that you can use as system
diskettes). Generally, any diskette that includes a monitor file and system
device handler should be bootable. The diskette also needs SWAP.SYS, and
PI(X).SYS to run on a Professional 325.

Insert in Unit 1 the diskette on which you need to install the bootstrap. In
the following command, aa is FB or XM.

,CORY/BO0T DZi:RT11aa.3Y8 DI1+ED

¥

This command copies beotstrap information from the monitor file to blocks
0 and 2 through 5 of the same diskette. In the command, you identify the
device on which the monitor that contains the bootstrap information re-
sides, the name of the monitor file (RT11FB.SYS or RT11XM.SYS), and the
device on which you need to install the bootstrap.
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Then, insert working system diskette 1 in Unit 0, and use the hardware
bootstrap (turn the system off, then on) to boot your working system.

RT-11laa VOS5, xx
(Followed by any start-up file commands.}

+

Store the updated distribution diskettes for future updates.

10.5 Customizing the System

You may want to make customizations (described in Section 2.7) to the
distributed RT-11 components. At this point, perform the procedures to
implement any software customizations. Table 1-8 summarizes the avail-
able customizations and directs you to the section in Chapter 2 that de-
scribes a particular customization and the procedure for implementing it.

The files on the distribution diskettes have been protected to prevent you
from accidentally deleting them. (Note the P that prints next to the file size
in the directory. Refer to the RT-11 System User’s Guide for a description
of file protection.) You need to remove the protection from the files you
want to customize. Type the following command to remove protection from
the files on distribution diskette 1 (your system diskette):

URPROTECT/SYSTENM », #6702
Files unprotented:
DKzazasaa.ttt
DR:bbbbbbttt
DR:icocoocoosttt
DRedddddd,ttt

To remove protection from files on other diskettes, insert each diskette in
Unit 1. Then type the following command:

UKFRUOTECT/SYSTENM DT+, 0D
Files unprotected:
DZiiraaaaa.ttt
DZtizbhbobbb.tt
DZi:ececoccos 1ttt
DZlsdddddd. 1ty

1]

-

NOTE

Later, you can perform the system generation procedures to
implement additional customizations.

136 Installing RT-11 on a Professional 325 Computer




&

10.6 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you preserve the system on backup diskettes.

If you have unprotected files to make software customizations (Section
10.5), use the following command to protect all the files on the system
diskette:

LJPROYECT/BYSTEN %, # LD
Files protected:
DK:saazaa.ttt
DK:bobbbbattt
DKriccecoocoattt
DKedddddd.ttt

To protect files on other diskettes in the working system, insert each dis-
kette in Unit 1 and use the following command:

Files protected:
DZisaaaaaa.tit
DZi:bbbbbb.ttt
DZlscococoe.ttt
DZ1l:dddddd.ttt

Next, copy the working system to backup diskettes. Insert blank diskettes
in Unit 1 with RT-11 still booted from Unit 0, and initialize the appropri-
ate number of diskettes.

Then, copy all the files in your working system. To copy the system disk-
ette, type:

il
.&at@z;z

To copy other diskettes, type this command and follow the instructions to
change diskettes:

ogm st Em e A P T AT T ¢ ST . O
0&:’;':,1;§A='.1s’ WAIT/AGUTPUT D21 DL

13
{
=

2

Remember to copy the bootstrap to any diskettes that need to be bootable.

Store the backup diskettes. If you ever need to restore the working system,
you can make copies of the backup working system diskettes.
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10.7 Testing the Working System

Once you have built and preserved the working system, you can execute the
following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
major system components, it does serve as a minimal integrity check. More-
over, DIGITAL considers your system officially installed if the demonstra-
tion runs without error.

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

SWAP.SYS

RET11FB.SYS or RT11XM.SYS
DZ.SYS or DZX.SYS (system device handler)
PLSYS or PIX.SYS

LS.SYS or LSX.SYS
KED.SAV

MACRO.SAV

SYSMAC.SML

LINK.SAV

PIP.SAV

DUP.SAV

DIR.SAV

DEMOBG.MAC
DEMOFG.MAC

Insert a blank diskette in Unit 1.

IMITIGLIZES/

. BLOCKS 571 : 6D
DZi:/Initialize’ Are vou sure? 7Ok
POUP-TI-No bad blocks detected DZ1:

[as

i)

JAGEION DL Dy G

Display the system volume’s directory on the terminal. The directory varies
according to your particular working system. As long as a directory prints,
you need not worry if it does not match the one inn the following example.

DIBECTORY/BRIEF/COLURNNG L B8Y = B
dd-mmm-vy

SWar .5YS

RT1ixu,5Y8

*

PI :8Y8
L8 «SY8
Dz +5Y8
KED +SAV
MACRO . BAV
SYSMAL . SML
LINK 540

PIF s 8AYV

KKK éiles; bhb BlocKs
fff Free blocks

’
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NOTE

If the directory scrolls by too quickly, press the HOLD
SCREEN key to stop the display. Press HOLD SCREEN
again to continue scrolling.

Before you can execute the background and foreground demonstration pro-
grams, you must first edit, assemble, and link the background program,
DEMOBG.MAC, and then you must assemble and link the foreground pro-
gram, DEMOFG.MAC.

10.7.1 Preparing the Background Demonstration Program

To prepare the background demonstration program, DEMOBG.MAC, fol-
low these instructions to edit, assemble, link, and run the program.

10.7.1.1 Edit the Background Demonstration Program — Use a text editor, for
example KED, to modify the background demonstration program, DE-
MOBG.MAC. One of the lines in the program contains a message to be
printed, but it is preceded by a semicolon (the symbol for a comment field).
You must delete the semicolon so the message will print.

If DEMOBG.MAC is a protected file, remove the protection before making
the edits (UNPROTECT SY:DEMOBG.MAC}

To start KED, type:

- oy s s + A BER
CRED DEMOBG . MALDEED

Once the file is displayed, press the down-arrow key until the cursor rests
on top of the semicolon (;) at the beginning of the line:

i JABCIT /WELL DONE./

Delete the semicolon by pressing the comma key (,) on the keypad.

Then, exit the file: Press the PF1 key, then the 7 key on the keypad. When
KED prompts Command:, type EXIT and press the ENTER key:

Command:  £uxiT (R

10.7.1.2 Assemble the Background Demonstration Program — The back-
ground program, DEMOBG.MAC, is an assembly language source file; it
must be assembled and linked before you can execute it.

To assemble DEMOBG.MAC and obtain a listing, make sure your configu-
ration has a line printer that is on-line and ready.
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NOTE

If your configuration does not include a line printer, use the
console terminal.

oM _IST:LET: SY

(See Figur; 16-:.2)

If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits as described in Section
10.7.1.1. Use the backup demonstration program.

MOBG,.BAK BY :DEMOBY

Figure 10-2: DEMOBG Assembly Listing

PEMGERS  MATROG V0%, 00 Ssturdaw 08-Jar—83 L1144 Page 1
1 JIITLE  DENOBG
i SIDERT  SY05.000
3

, § DEMONSTRATION FROGRAM TO PRIMNY DEMONSTRATION HMESSAGEs, THEN
4 3 ORING BELL IF FB JOB SENDS & HMESSAGE.

JHOALL RCUDCy (PRIJY

STARTIT JRCUDE  #AREAY BEUFFER#300 «#MSGIN §P08T

SERIHE #M56 FERIN
Ry BR +
H COMPLETTON ROUTINE BNTERED WHEN FG SENDS MESSAGE
MEGING  JPRINT  $BELL 3E ESENGE
JROVEC  FAREAY BRUFFER»#400  #MEGIN UE S
Qo0Ro7 RETURN B R
H ASCTI MESRAGES
G657 200 BELL L FHUSTALE THAT RINGS BELL
12 4 055 MuG: SRY TRATION FRUGRAM/
ti 104 4G SEEINCORRE YOEDITED, THIS T 1
ZWELL DOME . 7
G X
AREAD FEMT AR
BUFFERY ERCOSDT RESSAGE
felvlelalsTogg SJEND STARY .

DEMGESG RRLRD V05,00 Sxturdsw OB-Jerc8@2 131144 Fage 13
Bumbal table

AREA Gan BUFFER  0OQ0IALR MEZIR DUOOALR veall o QOHG03 & TR0O27
BELL Ry MEB GOGLLER HTART GGOGOORE

. aRE, oD 0G0 (RW» T2 GBL
e

aG1 (REs Iy LOL o F

Frrove de
Fkk fzsemblpe statzetivs

Work  file  reads! O

Wark file writes! O

Size af woeck filel 9188 Moeds (34 Fages)
Size nf care eool! (6178 Worde ( 43 Fages;
Orerating  sustemd RV-11

Elamsed Lime! DOI0OGI0N. 45
DK DEMGES « DR I DEMOEG= I DEROBG

10.7.1.3 Link the Background Demonstration Program — Link the program

DEMOBG.OBJ to produce an executable background program,
DEMOBG.SAV.
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v LINK DEMDBGED

+

10.7.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.

+ RUN DEMOBGED

RT-11 DEMONSTRATION PROGRAM

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

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.

CRES CHID)

*

If you incorrectly edited the file, you can repeat the exercise, although you
can continue without correcting the file. If you want to repeat the exercise,
begin by using the backup demonstration program.

S SY:DEMOBG.BAK SY:DEMOBG . MACED

L3

Then, repeat the editing procedure {see Section 10.7.1.1).

10.7.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program
DEMOFG.MAC, link it for the foreground, and then execute it in conjunc-
tion with DEMOBG.SAV.

DEMOFG.MAC is a small foreground program that sends a message every
2 seconds to DEMOBG {running in the background), telling it to ring the
terminal bell. DEMOBG recognizes those messages and rings the bell once
for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are suc-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
the monitor message queue. Once you restart DEMOBG in the background,
the system immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

10.7.2.1 Assemble the Foreground Demonstration Program — The foreground
demonstration program, DEMOFG.MAC, is an assembly language source
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file which you must assemble and link before running. Assemble DE-
MOFG.MAC as follows:

PMACRO/LIST:LET: 8Y:DEMOFGED

The output resulting from this MACRO command is an object file called
DEMOFG.OBJ, which resides on your data volume (DK).

10.7.2.2 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type tells the system that the file is a foreground program and should be
run as a priority job.

IND DEMDESED

10.7.3 Run the Foreground and Background Demonstration
Programs

Type the following command to load and start DEMOFG.REL as the fore-
ground job.

+ FRRUN DEMOF GE)

F>

FOREGROUND DEMONSTRATION PROGRAM

SENDS A MESSAGE TO THE BACKGROUND PROGRAM DEMOBG
EVERY 2 SECONDS» TELLING IT TO RING THE BELL.

Emiz]
B

DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds. Now execute DEMOBG.SAV in the background and re-
ceive the messages.

+RUR DEMOBGEDR
(The bell rings quickly several times, then once every 2 seconds.)

RT~11 DEMONSTRATION PRUGRAM
IF INCORRECTLY EDITED,» THIS I5 THE LAST LINE.
WELL DONE.

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

€L
(Th
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dd-mma~-vy

(The directory of the device DK prints on the terminal.)

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

(The bell rings several times in rapid succession, then rings once every 2
seconds.)

RT-14 DEMONSTRATION PROGRAM

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

CROC €RUC)

(The bell stops ringing.)

Now, stop the foreground program and remove it from memory.

If you completed these exercises without error, your system has passed the
minimal test and you can consider it successfully installed.

10.8 Performing the System Generation Procedures

If you have decided that you need RT-11 features that are available only if
you generate your own monitor(s) and handlers, perform the system gener-
ation procedures at this point. You should have thoroughly studied Chapter
1 to make this decision and to establish that you can perform the system
generation procedures on your particular hardware configuration.

DIGITAL does not recommend that you perform a system generation on a
Professional 325. The process is lengthy and is not automated. However,
should you decide to perform a system generation, read the RT—11 System
Generation Guide for guidance.
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The RT-11 Software Dispatch Review reports serious problems submitted
in SPRs and may provide temporary solutions to use until the module con-
taining the errors is corrected by an update kit.

For a complete description of how to update your software, refer to the
RT--11 Update User's Guide.

11.3 Copying the System Diskette onto the System Disk

Once you have installed software updates, copy the system diskette onto
the nonremovable system disk (RD50 or RD51).

You must first use the INITIALIZE command to initialize the nonremov-
able system disk. Use the /BADBLOCKS option with INITIALIZE to cover
any bad blocks that may be on your disk (this prevents the system from
trying to use them). If the disk contains bad blocks, the ?DUP-W-Bad
blocks detected nnnnnn message appears on the terminal.

JINITIALIZE/BADBLOCKS DHORED

DWO:s/Initializes Are vou sure? YEED
POUP-I-No bad blockKs detected DWO

The system scans the disk for bad blocks and creates a new directory. The
monitor dot appears when this process is complete.

Then, copy the contents of the system diskette onto the disk.

JOOPY/BYSTEM/NOFROTECSY B20: DMO &

¥

11.4 Installing the Bootstrap on the System Disk

Once you have copied the contents of the system diskette onto the system
disk, you need to install the bootstrap on the system disk.

LCOPY/BOOT DHO:RTLIXM.SYS DWO : BB

¥

This command copies bootstrap information from the monitor file to blocks
0 and 2 through 5 of the same volume. In the command, you identify the
device (DWO:) on which resides the monitor that contains the bootstrap
information, the name of the monitor file (RT11XM), and the device on
which you need to install the bootstrap (DWO:).

Remove the system diskette from Unit 0, and use the hardware bootstrap to
boot the system disk. RT-11 should respond with the following message if
you have successfully bootstrapped the system disk:

RT-11%M V05, xx
(Followed by any start-up file commands.)

+
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11.5 Copying the Distribution Diskettes onto the System Disk

g,
e,

The next operation you perform with the running RT-11 system copies the
remaining distribution diskettes onto the system disk that will serve as
your working system disk.

Insert distribution diskette 2 in Unit 0, and copy all its files to the system
disk by typing the command:

COPY/EYSTEM/ROPROTECT DE0: DWD

+
*

Remove the distribution diskette from Unit 0 and store it. Then repeat this
procedure to copy the remaining distribution diskettes onto the system
disk. When you have completed copying all distribution diskettes, store
them in a safe place.

£ 11.6 Creating the Working System from Chosen Components

Once you have chosen your system components (see Section 2.3), you can
create the working system by deleting selected components from your sys-
tem disk.

You can use the following command to avoid typing numerous file specifica-
tions. RT—11 queries you about all the files on the disk, and you choose the
files it deletes.

FET, p—
& : JDELETE/SYETEM/QUERY DRO 6D
Files deleted:s
DWO:aaaaaa,ttt VED {to delete a specific file)
DWO:bbbbbb,tty NED {to retain a specific file)

(and so on)

Repeat this procedure to retain only the files you planned for the working
system disk.

£ 11.7 Customizing the System

You may want to make customizations (described in Section 2.7) to the
distributed RT—11 components. At this point, perform the procedures to
implement any software customizations. Table 1-3 summarizes the avail-
able customizations and directs you to the section in Chapter 2 that de-
scribes a particular customization and the procedure for implementing it.

NOTE

Later, you can perform the system generation procedures to
implement additional customizations.

11.8 Compressing the System Disk
£ DIGITAL recommends that you compress the working system disk to make

its free space contiguous. Consolidating free space lets you use space on the
disk that would otherwise be too fragmented to be usable.
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Use the SQUEEZE command to compress free space. {The volume must be
write-enabled.)

DWO: /Squeezel Are vou sure? VED

RT-11ux VOB, xx
The system automatically reboots when you compress a system disk.

11.9 Preserving the Working System

Once you build a satisfactory working system, DIGITAL recommends that
you protect all the files and preserve the system on backup diskettes.

Use the following command to protect all the files on the system disk:

Files protected:
DWOsaaaaaa.ttt
DWGebbbbbb,ttt
DWO:goocooattt

DWOszzzzzzottt
+

Insert a blank RX50 diskette in diskette Unit 0 or 1 so you can initialize it.
You can use the INITIALIZE command with the /BADBLOCKS option to
initialize the diskette and to detect any bad blocks that may be on it. If the
diskette contains bad blocks, the ?DUP-W-Bad blocks detected nnnnnn
message appears on the terminal. In the command, n is the device unit
number.

NOTE

DIGITAL recommends that you use only diskettes that have
no bad blocks. To ascertain whether an already initialized
diskette has bad blocks, use the command DIRECTORY/BAD
DZn: where n is the drive number. If bad blocks exist on a
diskette, copy the contents of the diskette to an error-free
diskette. You can use diskettes with bad blocks later for tem-
porary storage or as work volumes.
JINITIALITE/BADBLOCKS 0Fn: @)

DZns/sInitialized Are vou sure? YED
PDUP-~I-No bad blocks detected DZn:

There will be a delay while the system scans the diskette for bad blocks and

creates a new directory. The monitor dot appears when this process is com-
plete.

+
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Now, remove the newly initialized diskette and initialize an adequate num-
ber of blank diskettes, leaving one initialized, blank, write-enabled (write-
protect notch uncovered) diskette inserted in Unit 0 or 1.

Copy all the files in your working system, using the COPY/MULTI-
VOLUME command below. In the command, n is the device unit number,
The system copies all the files from the disk (the input volume) that will fit
on the diskette (the output volume). When no more files will fit on the
diskette, the system prompts you to mount another output velume and
prints the Continue? message.

Mount another blank, initialized diskette, and type Y to continue. Continue
to mount diskettes in this fashion until all the files are copied.

LJOORY/MULTIVOLUME/SYSTEM DWO: 0Zn: BED
Files corpied:

DWO:anaaaa.ttt to DZnraaaaaa.ttt

DWO:nbhbbb.ttt to DZnsbbbbbb.tet

(and so on)

Mount mext outeut volume in DZn:d Continue? ¥

(Log of files copied)

Mount mext outeput volume in DZntid Continue?
(Log of files copied)
(and so on)

v EER)
LY

Then, install the bootstrap on any backup working system diskettes that
need to be bootable. In the following command, aa is FB or XM.

,COPY/BO0T DZnsRT11as DIn:GE

+

Remove each diskette from Unit 0 or 1, and label it “Backup RT-11 V05 x”
(where x is the diskette number). Use a soft-tipped pen when you label
diskettes. Then, store them in a safe place.

If you ever need to restore the working system, you can copy the backup
working system diskettes to DW:,

As long as the diskette you intend to copy is bootable and contains certain
systemn utility programs, you can boot RT-11 from that diskette and copy
the diskette. Distribution diskette 1 is bootable, but the rest of the diskettes
in your kit are not bootable because they lack the necessary components. A
bootable diskette needs an appropriate monitor file, a bootstrap, a system
device handler, the SWAP.SYS file, and the Professional interface
PI(X).SYS.

11.10 Testing the Working System

Once you have built and preserved the working system, you can execute the
following demonstration to test that system. This demonstration does not
serve as a comprehensive system exercise; however, because it uses several
major system components, it does serve as a minimal integrity check. More-
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over, DIGITAL considers your system officially installed if the demonstra-
tion runs without error.

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

SWAP.SYS

RT11FB.SYS or RT11XM.SYS
DW.SYS or DWX.SYS (system device handler)
PL.SYS or PIX.SYS

L.S.SYS or LSX.SYS
KED.SAV

MACRO.SAV

SYSMAC.SML

LINK.SAV

PIP.SAV

DUP.SAV

DIR.SAV

DEMOBG.MAC
DEMOFG.MAC

Display the directory of the system volume on the terminal. The directory
varies according to your particular working system. As long as a directory
prints, you need not worry if it does not match the one in the following
example.

CJOIREDTORY/BRIEF/COLULYNG 1 SY s @D

dd—mmm-yy
SWAF  .5YS
RTLIFB.SYS
LS «8YS
DWW <BYS
PI s 8YS
KED « SAY
MACRDO +8AV
SYSMAL, SML
LINK .SAY

PIP s BAV

¥xx Filess bbb BlockKs
fff Free blocks

NOTE

If the directory scrolls by too quickly, press the HOLD
SCREEN key to stop the display. Press HOLD SCREEN
again to continue scrolling.

Before you can execute the background and foreground demonstration pro-
grams, you must first edit, assemble, and link the background program,
DEMOBG.MAC, and then you must assemble and link the foreground pro-
gram, DEMOFG.MAC.
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11.10.1 Preparing the Background Demonstration Program

To prepare the background demonstration program, DEMOBG.MAC, fol-
low these instructions to edit, assemble, link, and run the program.

11.10.1.1 Edit the Background Demonstration Program — Use a text editor,
for example, KED.SAV, to modify the background demonstration program,
DEMOBG.MAC. One of the lines in the program contains a message to be
printed, but it is preceded by a semicolon (the symbol for a comment field).
You must delete the semicolon so the message will print.

If DEMOBG.MAC is a protected file, remove the protection before making
the edits (UNPROTECT SY:DEMOBG.MAC).

To start KED, type:

7

JEED DEMOBG . H

Once the file is displayed, press the down-arrow key until the cursor rests
on top of the semicolon (;) at the beginning of the line:

i +ASBCII /WELL DONE./

Delete the semicolon by pressing the comma key (,) on the keypad.

Then, exit the file: press the PF1 key, then the 7 key on the keypad. When
KED prompts Command:, type EXIT and press the ENTER key:

J——

Command: EXIT EVER

11.10.1.2 Assemble the Background Demonstration Program — The back-
ground program, DEMOBG.MAC, is an assembly language source file; it
must be assembled and linked before you can execute it.

To assemble DEMOBG.MAC and obtain a listing, make sure that your
configuration has a line printer that is on-line and ready.

LASSIGN LS: LET: 6D

+

NOTE

If your configuration does not include a line printer, use the
console terminal.

Assemble DEMOBG.MAC as follows:

L MAURA/LIST:LST: DEMOBGLED

(See Figure 11-2.)
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If any errors occur when you assemble DEMOBG.MAC, you have incor-
rectly edited the file and should repeat the edits as described in Section
11.10.1.1. Use the backup demonstration program.

DEMOBG.

Figure 11-2: DEMOBG Assembly Listing

DEMOREG  MACRD VO0U.00 Saturday 08-Jes-R2 511484 Fade 1

3 SYITLE  DENMOBG

2 SIDENY  /905.00/

3 7 GEMONSTRATION FROGRAM TU PRINT DEMONSTRATION MEGSAGE. THEN

4 3 RING BELL IF F8@ JDR SENDS & MESGAGE.

5

& JMCALL  (RCVDOr JPRINT

Q CLOHYD FBEGRTIL (RCVIME  FAREA $PUFFER «$400 $MBGIN sPOST REQUEST FOR MEYSADGE

¥ aoudia JFRINT  $RSOC FFRINT DEMDNSTRATION MERSHGE

1 000047 QOO0F7Y BR B PAND LO0F

1t

32 B COMFLETION ROUTINE ENTENED WHEN FG 3ENDE MESSAGE

i3

1 MEGING  LFRINT  $BELL FRING BELL TN RESFONSE TO MESSAGE

JROVDE $AREA, $BUFFER - #3400 $HSGIN IFDST ANOTHER MESSACE BEQUEST

tl g RE TURN FAND RETURN FROM COMPLEIION ROUTINE

ABCIT HESSAGES
SNLIST REX

DO 200 RELL: SHYTE Fe200 SHEGEALRE THAT RINGS BELL
130 124 GEE O OMEGY SARCIT SRT-11 DEMONSTRATION PROGR&M/T1S:012
111 1046 O4% CAGUTD JIF O INCORRECTLY ERITED, THIS IS5 FHE LASY LINE.s 15 0000
¥ CASCIT SWELL DONE./
oo JBYTE a
RES
P76 & AREAL JBLEE 4 FEMT ARBUMENT AREA
78 boozal BUFFER?Y FRCVIC MESSAGE AREA
@9 QOCOGO JEND START

DEMOBG  MACRD VOS,00 Saturdsw 08-Jse~B3 11144 Fadge i-1
Bumbol table

AREA DOOVIER BUFFER 0002428 MEBIN HO0044R seeiVl = Q000G e WZ = QU027
BELL O0ULI0R #Hes COOLI2R START DOO0OORG

. AES.  GLDUOU oD Ry Dy GBL rABS DUR S
000242 001 TRU I LCL yREL » COND

Ervors detected! 0

¥X% Assampler statistics

Work File readal O

Work File urites! ©

Size of work file! P188 Words ( 3& Pades)

Hize of core spoll 14i38 Words ( 63 Fases)
Orerating gustemd RY-11

Elarsed time! 00100:10%5.45
DK I DENDRE » DR ¢ DEMOBG=DK § BEMORG

11.10.1.3 Link the Background Demonstration Program — Link the program
DEMOBG.OBJ to produce an executable background program,
DEMOBG.SAV.

LI

+

11.10.1.4 Run the Background Demonstration Program — Run the program
DEMOBG to check the results of the first exercise.

JRUN DEMOBGERD
RT-11 DEMONSTRATION PROGRAM

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

If you did not delete the semicolon character, the last line will not print.
Return to the monitor by typing two CTRL/Cs.
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If you incorrectly edited the file, you can repeat the exercise, although you
can continue without correcting the file. If you want to repeat the exercise,
begin by using the backup demonstration program.

P RENARE SY:DEMOBG.BAK ZY:DEMOBG . MACEED
Then, repeat the editing procedure (see Section 11.10.1.1).

11.10.2 Preparing the Foreground Demonstration Program

To execute the foreground program, you must assemble the program
DEMOFG.MAC, link it for the foreground, and then execute it in conjunc-
tion with DEMOBG.SAV.

DEMOFG.MAC is a small foreground program that sends a message every
2 seconds to DEMOBG (running in the background), telling it to ring the
terminal bell. DEMOBG recognizes those messages and rings the bell once
for each message sent.

Although DEMOFG is always active, sending messages to the background
every 2 seconds, this exercise can execute other programs in the back-
ground besides DEMOBG. The circuit is complete and messages are suc-
cessfully received and honored only when DEMOBG is active. During those
periods when DEMOBG is not running, DEMOFG enters the messages in
the monitor message queue. Once you restart DEMOBG in the background,
the system immediately releases all the messages queued since the last
forced exit, resulting in many successive bell rings. When the queue is
empty, the normal send/receive cycle resumes and the bell rings every 2
seconds as each current message is sent and honored.

11.10.2.1 Assemble the Foreground Demonstration Program — The fore-
ground demonstration program, DEMOFG.MAC, is an assembly language
source file which you must assemble and link before running. Assemble
DEMOFG.MAC as follows:

yMACED/LIET:LET: DEMG

The output resulting from this MACRO command is an object file called
DEMOFG.OBJ which resides on your system volume.

11.10.2.2 Link the Foreground Demonstration Program — You must link the
DEMOFG.OBJ file to produce an executable program. Use the /FORE-
GROUND option to produce the load module DEMOFG.REL. The .REL file
type tells the system that the ﬁle is a foreground program and should be
run as a priority job.

LINK/FOREGROUND DEMOYGED
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11.10.3 Run the Foreground and Background Demonstration
Programs

Type the following command to load and start DEMOFG.REL as the fore-
ground job.

RUN DEMOFGED

Fy

FOREGROUND DEMONSTRATION PROGRAM

SENDS 4 MESSAGE TO THE BACKGROUND PROGRAM DEMOBG
EVERY 2 SECONDS s TELLING IT TO RING THE BELL.

B

DEMOFG.REL is now running and queuing the message for DEMOBG
every 2 seconds. Now execute DEMOBG.SAV in the background and re-
ceive the messages.

+RUN DEMOBGEED
(The bell rings quickly several times, then once every 2 seconds.}

RT-11 DEMONSTRATION PROGRAM
IF INCORRECTLY EDITED: THIS I8 THE LAST LINE.
WELL DONE.

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

L)

€

U

(The bell stops ringing.)

dd;m&é-yy
(The directory of the device DK prints on the terminal.)

13

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

JRUN DEMOBGER

(The bell rings several times in rapid succession, then rings once every 2
seconds.)

RT-11 DEMONSTRATION PROGRAM

IF INCORRECTLY EDITED: THIS IS THE LASYT LINE,
WELL DONE.

@ =Y

(The bell stops ringing.)
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Now, stop the foreground program and remove it from memory.

B~

F
B>
UNLOAD FED

.

If you completed these exercises without error, your system has passed the
minimal test and you can consider it successfully installed.

11.11 Performing the System Generation Procedures

If you have decided that you need RT-11 features that are available only if
you generate your own monitor(s) and handlers, perform the system gener-
ation procedures at this point. You should have thoroughly studied Chapter
1 to make this decision and to establish that you can perform the system
generation procedures on your particular hardware configuration. Read the
RT-11 System Generation Guide for guidance in planning and performing
system generation.
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Appendix A
Modifying MDUP to Recognize a Device Handler

The Version 5 MDUP.MM, MDUP.MS, and MDUP.MT programs support
the following devices:

RKO05 RP02
RKO06 RPO3
RKO07 RS03
RLO1 RS04
RLO2 RF11

If you need to create MDUP for a disk or magtape not supported by RT-11
(for which you have written your own handler), use MDUP.SAV as follows.

Use the hardware version of the magtape handler and the standard (dis-
tributed) single-job monitor. Your configuration must include at least 28K
words of memory. Apply the following customization to the monitor. In the
customization, xx is the name of the device on which the monitor resides.

Base?

Offset?
Base Offset 0ld
o0a000 001116 Q00407
Go0000 GOLLIZ0 013704
200000 GOLiz2 177870
g00000 coiizg 042704

This procedure causes the system to use only 12K words of memory when
booted.
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Next apply the following customization to every handler to be supported by
the version of MDUP you are building. In the customization, xx is the name
of the device on which the handler resides, and yy is the name of the
handler.

o BIF

¥xun:vyy.5Y5R

Base? (O RET

Dffset? 1 766D
Base Offset 014
alelatelole] QOOL76 PRERYY
alslalslelel OO0Z00 TRRERY
Q40000 QOG22 PERRTT

*CTHIES

*

Now boot the monitor you have modified. Set the USR NOSWAP. Load all
the handlers to be supported. Run MDUP.SAV and issue the following

command. In the command, xx is the physical device name, and filnam.typ
is your version of MDUP (MDUP.??).

tyes ;}H@—_ﬁ

MDUP.SAV creates the file filnam.typ and exits.

If you make a typing error in the command line, use CAL/Clto abort
MDUP.SAV and run MDUP.SAV again. If you get an insufficient memory
error message, you cannot build MDUP with all the handlers loaded. Un-
load one of the handlers, and run MDUP.SAV again.
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Now verify that you deposited the bootstrap loader properly.

1.
2.
3.

Set the first address, 002000, in the switch register.
Press the LOAD ADDR switch.

Press the EXAM switch to display the contents of that address in the
data register.

Compare the value in the data register with the value for that address
in Table B-8.

If the values are the same, press EXAM again to display the contents of
the next address. If the values are not the same, repeat the entire
procedure for depositing the bootstrap. Verify the contents of all the
addresses in this way. If any instruction is incorrect, repeat the entire
deposit procedure.

Once you have correctly deposited the bootstrap in memory, start the com-
puter as follows:

1.

2
3.
4

Set the starting address, 002000, in the switch register.
Press the LOAD ADDR switch.

Set the ENABLE/HALT switch to ENABLE.

Press the START switch.

B.8 Loading the TSV05 Bootstrap Using MICRO-ODT

Deposit the TSV05 bootstrap loader in memory as follows:

1.
2.

Turn on your processor; if it is already on, halt it.

At the console, type the first address in Table B-9 (7776) followed by a
slash (/):

The system responds by printing the contents of address 7776 (repre-
sented below by xxxxxx) on the console:

FT778/7 KKK

On the same line, type the first contents value from Table B-9 (46523)
followed by a line feed.

7778/ xxxxxux 455230

The system deposits the value you type and displays the next memory
location.

10000/
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Type the contents for the next memory location (Table B-9) followed by
a line feed.

Repeat step 4 until you have deposited all the instructions. Then, type a
carriage return.

Final i}’ s type:
100006

The processor reads the software bootstrap from the magtape into mem-
ory. The system prints the following prompt when it is finished:

MSBOOT VOS5 xx
*

Respond to the asterisk (*) as described in Chapter 8. Wherever MM or
MT appears in the instructions, substitute MS.

Table B-9: TSV05 Bootstrap Loader

Address Contents
007776 046523
1000600 012701
010002 172522
010004 010102
(010006 005000
010010 105711
010012 100376
010014 010704
010016 112737
010020 000200
010022 172523
010024 005242
010026 105711
010030 100376
010032 0058711
010034 100761
0106036 005007

Loading the TSV05 Bootstrap Using the Switch Register

Deposit the TSV05 bootstrap loader in memory as follows:

1.

2
3.
4

Set the ENABLE/HALT switch to HALT.
Set the first address in Table B-9, 7776, in the switch register.
Press the LOAD ADDR switch.

Set the contents for the first address (46523 from Table B-9) in the
switch register.
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