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PREFACE 

HOW TO USE THIS MANUAL 

/"1 

r"1 

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

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

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

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

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

DOCUMENTATION CONVENTIONS 

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

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

to differentiate it from computer output. 

2. Unless the manual indicates otherwise, terminate all commands 
or command strings with a carriage return. Where necessary, 
this manual uses the symbol (RET)  to represent a  carriage 
return, (~F) to represent a line feed, (  Sp) for a 
space, (Esc) for an ESCAPE or ALTMODE, and (TAB) to represent 
a tab. 
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3. To produce several characters in system commands, you must 
type a combination of keys concurrently. For example, hold 
down the CTRL key and type C at the same time to produce 
the CTRL/C character. Key combinations such as this one 
are documented as CTRL/C) CCTRL/O) etc . 

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

5. The sample terminal dialogue provided in this document 
contains version numbers where they would normally appear. 
The version numbers given include xx's in those fields that 
can vary from installation to installation. The exact 
contents of these fields are not of interest in the examples 
in this manual, as long as appropriate digits appear in the 
area indicated. The same is true for the FREE BLOCKS 
messages included in device directories. 

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

RELATED DOCUMENTS 

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

OVERVIEW OF THE SOFTWARE RIT 

1.1 RT-11 SOFTWARE RIT 

The RT-11 binary software kit is available on the following media: 
RK05 disk, RLO1 disk, RXO1 and RX02 flexible diskettes, DECtape, 
9-track magtape, and RK06 cartridge disk. Each kit contains an RT-11 
system, user documentation, and all the materials necessary to build a 
customized RT-11 system for any valid target system. The components 
of an RT-11 software kit are inventoried on the checklist attached to 
the outside of the kit. You should verify the contents of the package 
against the checklist and report any discrepancies to DIGITAL's 
Software Distribution Center . 

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

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

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

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

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

1.2 DELIVERED MONITORS 

Three variations of monitors are distributed in the binary kits. 
Although all three are not present for all system devices, the common 
versions are present and you can generate all supported variations for 
all system devices via SYSGEN. The three distributed RT-11 monitor 
types are the base-line single-job monitor (BL) , the single-job 
monitor (SJ), and the foreground/background monitor (FB). T able 1-1 
summarizes the differences among the RT-11 monitors. The extended 
memory monitor (XM) and its associated device handlers are not 
distributed in assembled form. You must perform a SYSGEN to create 
these files if you require extended memory support. 
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OVERVIEW OF THE SOFTWARE RIT 

The monitor swap blocks are located in an external file called 
SWAP.SYS. This file serves as temporary storage for part of a program 
currently in memory when KMON, or the USR, or both must swap over the 
program. When KMON or the USR are no longer needed, the system reads 
the external swap file, which contains part of the executing program, 
back into main memory. In previous versions of RT-11, each monitor 
file reserved 24 blocks for swapping. 

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

1.2.1 The Base-Line Single Job Monitor 

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

Base-line SJ 

Device support limited to RK, DX, 
DT , NL , LP , TT , and PC 

No graphic display support 

System halts on power failure 
or system device I/O error 

No BATCH support 

Minimal memory and system 
device requirements for monitor 

Standard SJ 

General device support, with 
almost all normal devices 
installed 

Supports graphic display terminal 
(VT11/VS60) as ASCII console 
terminal 

System prints error message on 
power failure or system device I/O 
error 

Supports BATCH 

Slightly larger memory and system 
device requirements for monitor 

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

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

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

1.2.3 The Foreground/Background Monitor 

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

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

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

• The ability to run a foreground job. 

• Enhanced terminal service. 

• Optional multi-terminal support. 

• Extended executive facilities for real-time applications. 

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

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

1.2.4 The Extended Memory Monitor 

The extended memory monitor (XM) is the largest and most powerful of 
the RT-11 executives. It has all the facilities of the FB monitor; 
in addition, it can support up to 128K words of memory. The extended 
memory monitor provides a set of directives that allow advanced 
applications to make use of additional memory above 28K. 
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The XM monitor is significantly larger than the FB monitor, and its 
requirements that device handlers be resident and that the USR not 
swap add even more to the monitor memory overhead. If you do not have 
more than 32K words of memory, you should use the FB or SJ monitor. 
Even if you do have more than 32K words of memory, if your application 
involves program development or execution of an end-user application 
that does not make use of extended memory facilities, you should opt 
for the more frugal FB and SJ monitors. 

The XM monitor requires 32K words of memory, a memory management unit 
(KT11), and the extended instruction set (EIS) to operate. The XM 
monitor is not distributed on the RT-11 kit. You must perform a 
SYSGEN to create this monitor and its device handlers. 

Table 1-1 
Summary of Monitor Differences 

BL SJ FB XM 

Approximate Resident 
Size for RK System 1.8K 2K 4K 7K 

(includes 
resident 
USR ) 

Memory Support 8-28K 8-28K 16-28K 32-128K 

Support FG Job no no yes yes 

Enhanced Terminal 
Service no no yes yes 

Multi-Terminal 
Support no no optional optional 

Timer Facilities 
(.MRKT, .CMKT - 
including midnight 
date/time rollover) 

no optional yes yes 

BATCH Support no optional optional optional 

VT11/VS6U Support no optional optional optional 

Error Messages On 
Fatal System Errors no optional yes yes 

Devices Supported RK,DX,DT, 
NL,LP,TT, 
PC all all all 

Approximate System 
Disk Requirements 
(Monitor and 83 blocks 86 blocks 97 blocks 107 blocks 
SWAP.SYS) 
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1.3 OPTIONS INCLUDED IN DISTRIBUTED MONITORS 

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

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

Most installations should be able to use these distributed monitors as 
is, thus eliminating the need for a SYSGEN. If minor customization is 
necessary (for example, RJSO4 instead of RJS03, RP03 instead of RPR02 
or 50 Hz clock instead of 60 Hz clock), see Chapter 2 for instructions 
on making these customizations via patches rather than SYSGEN. You 
should undertake the SYSGEN process only if you require support that 
is not immediately available or is not available with a customization 
patch in the distributed system. You must perform a SYSGEN for 
extended memory support. 

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

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

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

command. 

Table 1-2 
Options Available In Distributed Monitors 

Option BL SJ FB 

Timer Support 
(.MRKT and .CMKT- 
including midnight 
date/time rollover) 

no no STD 

Error Messages on 
System I/O Errors N/A yes STD 

Idle Loop Light 
Pattern N/A N/A no 

Multi-Terminal N/A N/A no 

Clock Frequency 60Hz 60Hz 60Hz 

Line Clock versus 
Programmable Clock N/A Line Line 

Startup Command 
File In Bootstrap yes yes yes 

Parity Memory N/A no no 

(continued on next page) 
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Table 1-2 (font. ) 
Optional Available In Distributed Monitors 

Option BL SJ FB 

Error Message on 
Power Fail 

BATCH 

Escape Sequence 
Processing in 
Terminal Service 

Error Logging 

RK11/RK05 

RLO1 

RJS03/RJSO4 

RK06/07 

RF11 

RP11/RPR02/RP03 

RXO1 

RX02 

DEC tape 

File-Structured 
Magtape 
TM11/TU10/TS03 

TJU16 

Hardware 
Magtape 
TM11/TU10/TS03 
TJU16 

TAll Cassette 
S uppo r t 

VT11/VS60 Graphics 
as ASCII terminals 

Line Printer 

High-speed 
Reader/Punch 

CR11 Card Reader 

Null H andler 

Extra Device Slots 

N /A 

N /A 

N /A 

N /A 

yes 

N /A 

N /A 

N /A 

N /A 

N /A 

yes 

N /A 

yes 

N /A 

N /A 

N /A 
N /A 

N /A 

N /A 

yes 

yes* 

N /A 

yes* 

0 

yes 

yes 

no 

no 

yes 

yes-2 
drives 

RJS03 

yes 

yes-2 
platters 

RPR02 

yes 

yes 

yes 

yes-2 
units 
yes-2 
units 

yes* 
yes* 

yes* 

yes-VT11 

yes 

yes* 

yes* 

yes* 

0 

yes 

yes 

no 

no 

yes 

yes-2 
drives 

RJS03 

yes 

yes-2 
platters 

RPR02 

yes 

yes 

yes 

yes-2 
units 
yes-2 
units 

yes* 
yes* 

yes* 

yes-VT11 

yes 

yes* 

yes* 

yes* 

0 
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CHAPTER 2 

GETTING STARTED WITH RT-11 

2.1 CONTENTS OF DISTRIBUTION BITS 

All RT-11 binary software kits contain the same system components. 
For RK05, RLO1, and RK06 cartridge disk kits, all the system files are 
included on one volume. In the other kits (9-track magtape, DECtape, 
and diskette) the same files are included, but they are spread across 
several volumes. 

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

2.1.1 Monitor and Handler Naming Conventions 

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

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

xxMNyy.SYS 

The first two characters (xx) correspond to the two-character device 
mnemonic for this monitor's system device. Thus the first two 
characters are DX for an RX11/RXV11 RXO1 monitor, RK for an 
RK11/RKV11 RK05 monitor, DY for an RX211/RXV21 RX02 monitor, DL for an 
RL11 RLO1 monitor, DM for an RK611 RK06/07 monitor, DT for a TC11 TU56 
DECtape monitor, or DP for an RP11 RP02 monitor. The last two 
characters (yy) are SJ, FB, or XM depending on whether this monitor is 
a single job, foreground/background, or extended memory version of the 
monitor. The middle two characters of any monitor file name are 
always MN, and the file type of any active monitor is always .SYS. 

Thus, RKMNSJ.SYS is an RK11 RK05 single-job monitor; DMMNFB.SYS is an 
RK06/07 foreground/background monitor; and, DPMNXM.SYS is an 
RP11 RPR02 extended memory monitor. 

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

The RT-11 bootstrap is constructed in such a way that when the volume 
is booted, the bootstrap always looks for a monitor file that conforms 
to the system naming conventions. The name of the file that the 
bootstrap seeks has nothing to do with the current name of the file 
from which the bootstrap was written with the COPY/BOOT command. 
Rather, the file name to be sought is built into the file and always 
conforms to the naming conventions. Thus, if you have an RK05 
foreground/background monitor named MYMON.ABC and you use the 
COPY/BOOT command to install the bootstrap from it (COPY/BOOT 
MYMON.ABC RK:), the system looks for the file RKMNFB.SYS at bootstrap 
time. If no such file is present, an error message appears; if 
another file named RKMNFB.SYS is present, the system bootstraps it 
instead of MYMON.ABC. For these reasons, DIGITAL recommends that you 
adopt the following procedures: 

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

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

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

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

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

d. Boot the new monitor. 

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

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

,. I-'.l::.f~lf1Ml::.,f ~:} Y {:} T'I::.~ 1.i~~~lt:},.! r. ,:}1({} 7f:~Xi~fi`~ta,.1 d {} ~ I.~ ~ RET 

;. !~~ 1::: i'~! r~ ~i IY::~: 
r
r~

t 
:: `t` ~y 'T' 

I:::~,~~ic 
Jf:~:~ ("i ~'~ t:i ,.1 ~ X { 1... t:~ %~ i~i ~ .:a ,.1 ~. t:i Y ~ (REr ~ 

~ ~.f f ~ ~"~ 
y
Y rf A:~ t.1 ~.~ ~~~ ~.~ ~"t f " 1 l~ {:} ,. f a {:t T {:} X.1 ~~ a %~ s * ~ RET , 

Y ~:~ ~.~ ~.~ 
.~. 

~.~ .'C y (  RET , 

RT-11 handler files are named according to the following convention: 

yy.SYS and yyX.SYS 

where yy is the two-character device mnemonic corresponding to the 
device for which the file serves as a handler. The SJ and FB monitors 
use the yy.SYS form of handler; the XM monitor uses the yyX.SYS form. 
Thus, RK.SYS is an RK11 handler for the SJ and FB monitors and LPX.SYS 
is a line printer handler for the XM monitor. The XM handlers are not 
distributed with RT-11. You must perform a system generation to 
select extended memory support. 
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Note that all three monitors (SJ, FB, XM) and both sets of handlers 
can reside on the same volume without conflict. 

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

yyHD.SYS 

If you need the hardware handlers rather than the file-structured 
handlers, you must rename and install them before use (see Section 
2.4.2) . 

2.1.2 Software Components 

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

Table 2-1 
RT-11 Software Components 

Name Description 

~SWAP.SYS 
RKMNSJ.SYS 
RKMN FB.SYS 
RKMNSJ.BL 

•- DLMNSJ.SYS 
DLMNFB .SYS 
DMMNSJ.SYS 
DMMNFB.SYS 
DXMNSJ.SYS 
DXMNFB.SYS 
DXMNSJ.BL 
DYMNSJ.SYS 
DYMNFB.SYS 
DTMNSJ.SYS 
DTMNFB.SYS 
DTMNSJ.BL 
DSMNSJ.SYS 
DSMNFB.SYS 
DPMNSJ.SYS 
DPMNFB.SYS 
RFMNSJ.SYS 
RFMNFB.SYS 

~ TT.SYS 
DT.SYS 
DP.SYS 

~`DX.SYS 
D~' .SYS 
RF.SYS 
RK.SYS 
DL .SYS 
DM.SYS 
DS.SYS 

~' LP .SYS 
CR.SYS 
MT.SYS 

External monitor swap blocks 
RK05 single-job monitor 
RK05 foreground/background monitor 
RK05 base-line single-job monitor 
RLO1 single-job monitor 
RLO1 foreground/background monitor 
RK06/07 single-job monitor 
RK06/07 foreground/background monitor 
RXO1 single-job monitor 
RXO1 foreground/background monitor 
RXO1 base-line single-job monitor 
RX02 single-job monitor 
RX02 foreground/background monitor 
DECtape single-job monitor 
DECtape foreground/background monitor 
DECtape base-line single-job monitor 
RJS03/4 single-job monitor 
RJS03/4 foreground/background monitor 
RP11 single-job monitor 
RP11 foreground/background monitor 
RF11 single-job monitor 
RF11 foreground/background monitor 
Terminal handler for SJ monitors 
SJ, FB DECtape handler 
SJ, FB RP11/RPR02/RP03 handler 
SJ, FB RX11/RXO1 diskette handler 
SJ, FB RX211/RX02 diskette handler 
SJ, FB RF11 handler 
SJ, FB RK11/RK05 handler 
SJ, FB RL11/RLO1 handler 
SJ, FB RK611/RK06/07 handler 
SJ, FB RJS03/4 handler 
SJ, FB line printer handler 
SJ, FB card reader handler 
SJ, FB file-structured TM11 handler 

(continued on next page) 
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Table 2-1 (font. ) 
RT-11 Software Components 

N ame Description 

MTHD.SYS 
MM.SYS 
MMHD.SYS 
NL.SYS 
PC.SYS 
CT.SYS 
BA.SYS 
PIP.SAV 
DUP.SAV 
FORMAT.SAV 
RESORC.SAV 
DIR.SAV 
SYSMAC.SML 
EDIT.SAV 
MACRO.SAV 
MAC8K.SAV 

CREF.SAV 
LINK.SAV 
LIBR.SAV 
FILEX.SAV 
SRCCOM.SAV 
DUMP.SAV 
PATCH.SAV 

PAT.SAV 

HELP .SAV 
HELP . TEC 
HELP.TXT 
BATCH.SAV 
ERRUTL.SAV 
SYE .SAV 
PSE .SAV 

- SYSGEN.SAV 
"SYSGEN.CND 
SYSTBL.CND 
ODT.OBJ 
VTMAC.MAC 
VTHDLR.OBJ 
PLOT55.OBJ 
TEST55.FOR 
SYSF4.OBJ 
GETSTR.FOR 
PUTSTR.FOR 
SYSMAC.MAC 
MDUP.SAV 
MDUP.MT 
MDUP.MM 
MBOOT.BOT 
MSBOOT.BOT 
DEMOBG.MAC 
DEMOFG.MAC 
DEMOSP.MAC 
DEMOXl.MAC 

SJ, FB hardware TM11 handler 
SJ, FB file-structured TJU16 handler 
SJ, FB hardware TJU16 handler 
SJ, FB null handler 
SJ, FB high-speed paper tape handler 
SJ, FB TAll cassette handler 
SJ, FB BATCH handler 
File transfer utility 
Disk maintenance utility 
Disk formatting utility 
System resource display utility 
Directory utility 
System macro library 
Text editor 
MACRO assembler 
Overlayed MACRO assembler for 
small configurations 
Cross-reference utility 
Linker 
Librarian 
Foreign file exchange utility 
Source compare utility 
File dump utility 
Patching utility for program memory 
images 
Patching utility for program object 
modules 
Help utility 
Help utility command file 
Help utility text file 
BATCH compiler 
Error logging utility 
Error log reporting utility 
Error log formatting utility 
System generation dialogue utility 
SYSGEN input file 
SYSGEN input file 
Debugging utility 
Display handler macro file 
VT11/VS60 display handler 
VT55 graphics terminal software 
Demonstration program for VT55 
System subroutines 
FORTRAN subroutine source 
FORTRAN subroutine source 
System macro library source 
Magtape utility 
Magtape bootstrap utility for TM11 
Magtape bootstrap utility for TJU16 
Magtape primary bootstrap 
Magtape secondary bootstrap 
Demonstration source 
Demonstration source 
Demonstration source 
Demonstration source 

(continued on next page) 
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Table 2-1 (font. ) 
RT-11 Software Components 

Name Description 

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

KMON.MAC 
USR.MAC 
RMONSJ.MAC 

RMONFB.MAC 

KMOVLY.MAC 

EDTGBL.MAC 

BSTRAP.MAC 
MTTEMT.MAC 

MTTINT.MAC 

TT.MAC 
E L .MAC 
BA.MAC 
LP.MAC 

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

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

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

BATCH.MAC 

Demonstration source 
Demonstration source 
SJ startup command file 
FB startup command file 
Distribution kit message text file 
SJ conditional source file for SYSGEN 
FB conditional source file for SYSGEN 
XM conditional source file for SYSGEN 
System device conditional source file 
for SYSGEN 
Keyboard monitor source file for SYSGEN 
USR source file for SYSGEN 
SJ resident monitor source file for 
SYSGEN 
FB/XM resident monitor source file for 
SYSGEN 
Keyboard monitor overlay source file for 
SYSGEN 
Monitor edit log and global definition 
file for SYSGEN 
Bootstrap source file for SYSGEN 
Multi-terminal EMT source file for 
SYSGEN 
Multi-terminal interrupt service source 
file for SYSGEN 
TT.SYS source file for SYSGEN 
Error logger source file for SYSGEN 
BATCH handler source file for SYSGEN 
Line printer handler source file for 
SYSGEN 
RLO1 handler source file for SYSGEN 
RK05 handler source file for SYSGEN 
DECtape handler source f ile for SYSGEN 
RJS03/ 4 handler source file for SYSGEN 
High-speed paper tape handler source 
file for SYSGEN 
RF11 handler source file for SYSGEN 
RK06/07 handler source file for SYSGEN 
RXO1 handler source file for SYSGEN 
RX02 handler source file for SYSGEN 
Card reader handler source file for 
SYSGEN 
RP11 handler source file for SYSGEN 
C assette handler source file for SYSGEN 
TM11 handler source file for SYSGEN 
TJU16 handler source file for SYSGEN 
Null handler source file for SYSGEN 
Magtape file support source file for 
SYSGEN 
BATCH compiler source file 
(for maintenance purposes) 
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2.1.3 Unsupported Software 

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

README.TXT 
TECO.SAV 
LOCAL.TEC 
SORT.TEC 
INSERT.TEC 
EDIT.TEC 
VT52.TEC 
VEG.TEC 

Information f ile for TECO macros 
Text editor 
TECO macro 
TECO macro 
TECO macro 
TECO macro 
TECO macro 
TECO macro 

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

(if a line printer is available) 

2.2 STARTING THE SYSTEM 

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

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

NOTE 

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

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

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

1. Bootstrapping the distribution medium. 

2. Preserving the distribution medium by making a copy. 

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

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

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

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

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

2.2.1 Bootstrapping the Distribution Medium 

If the distribution medium is disk, diskette, or DECtape, you can 
bootstrap the system directly and use it to copy the distribution 
volume. (In the following sections, the term "disk" is used to mean 
both cartridge disks and flexible diskettes.) Stop the processor to 
halt any previous program that is running, mount the distribution 
volume (the first volume, if you have a set of diskettes) in Unit 0, 
WRITE PROTECTED if possible, and proceed to Section 2.2.1.2. 

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

to the next section. 

2.2.1.1 Booting the Distribution Magtape - Mount the RT-11 system 
magtape #1 on unit 0, ensuring that no write ring is inserted in the 

back of the tape reel. Ensure that the magtape is positioned at the 
load point; if it is not, manually position it. 

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

MSBOOT responds by printing on the terminal. 

Response: 
. ... ... ... ... .... .. ~~~ ~..: ~: { i i { I 1, 1 ~ •~ •I .... •.: , 

.~. 

Type the name of the magtape build program that is to be used to build 
the system disk. If you are using a TM11, type MDUP.MT ~ if you 
are using a TJU16, type MDUP.MM (RET) . 

Type: ~'•{ ~ .{ ~ . ~ I' ̀  f'•{ ~ (  RET ) 

or 

The magtape should move as the specified MDUP program is loaded. 

Response: 

The next step is to initialize the system disk and scan it for bad 
blocks before you can copy the system files over to it. If the system 
disk is RF11, you must specify the number of platters. If the system 
disk is RJS04 instead of RJS03, you must flag the extra capacity. You 
specify these operations to MDUP by entering the device name followed 
by combinations of the following options: 

/Z to initialize the disk 
/B to scan it for bad blocks 
/T:2 to specify RJS04 instead of RJS03 
/T:n to specify n RF11 platters 

Make sure a formatted disk is mounted, WRITE-ENABLED, and ready. 

If the system disk is other than RJS04 or RF11, 

where xxn is the device name and unit. 

If the system disk is RJS04, 

T e . ..} {••I •r : .c.. i 1 ~ a ,:.. RET 

If the system disk is RF11, 

Type : t-~ I~ • : ,f• :tf:.' ~ ~ f~ .~• 
Y {••~ (  RET ) 

where n is the number of disk platters present on the RF11 subsystem. 

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

Response: :~: 

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

Type : ~;f•.{~•~ ~ r~~=-~f~ •f~~`.1 ~ (RET ) i f the magtape is TM11, or 

;.;;.;{'•, 4 (~:.::j~{~r?; (RET ) if the magtape is TJU16 

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

Response • •' •••• r.. ` ` _..... 
''' i4 ~~ t:l ~ ....1:- .... t ~ c:i ire iY~ r~ r-~ { :i -i' :r. :l. c a r•< <:~ •t. •~' c:~ ~..~ r•~ r..i 

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

NOTE 

MDUP does not support automatic 
replacement of bad blocks for RK06, 
RK07, or RLOl disks. If your disk is an 
RK06, RK07, or RLOl and you want 
automatic bad block replacement, you 
must initialize a second disk and copy 
your files to it at a later time. 

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

Type: 
f:: (:1 I~~' ~' ' ;~; ;~; ~:;~ 4 i tai ~=; f:J i:l ~ I ~ I:~~ i:1 ~~~ y I~~~ t:1 I~~ i~i (1 ~T~ . ~:~ f-1'J ~ `:~ ~T~ r"~ I~~ ~T~ ;::, 3 (:' t:1 i~~ y ''J' ;~ 1.1:x:; I::: I~ ~ ..(~ ;: 'T~ ) .i I~' i:l t:~ :I: 'T' :I: l':1 i`~ :.... :I. ~:+ I~~: ~ :'K ~ :~k ~ REr 

where xx is MT if a TM11 is being used, MM if TJU16. 

Response: 
~•~ .•: ~~ ~~ ~:, t:1 t:l "T" r. ~:ti ~:~ ~~' ",:. t:t ~:~ I~t ° iY~ ~t is::~ r::1 "r" ~ 1~ l:► "~• 
•; ~•: +.. ~ I~~' i::i I~ i'1 r'~ 'Y' ~ t:i t1'J '(f c:~ ~:~ I ~ (~~' {:~ !~ l~l ~1 ~~' b {~, r a l:' 

.: ;•, l~ <`'• ~: ~ •~ ff i ~~'~ ~ t:, :r ~.~ ~.~ I''1 ~~:• i:~ ~.~ {'ti a t:, ~ ~1(• •~ {: ~ ;, l., t.1 ICI 

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

If your system has more than one disk drive, mount a new RK05 disk or 
diskette in device unit 1. Boot the distribution volume. 

Response : I:~•~~.... :I. :I. ~::}..~ 'Yji::+~1:~ ... f. ., ,• 

.1
y •, ~ ~ •:r ~ t:•• ••~ ••Y 

Y 

Y 

Y 

Invoke the FORMAT program. 
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Type : v !';~ !"~ t.a !'~ ~`~ r~ ~• ~ RET 

Response: :~: 

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

Type: ~..) ~..i .!. ~ RET,

where dd represents the physical device name, either RK or DY. 

Response : f:i r:i :1. fi ,.' !::• ~,~ I~ ~ ~ r`t ' ~' .... {.~ r• c_~ ~:~ c:~ +..~ r> ~..~ r' t:~ ' i~ 

Type : '~ ~ RET,

Formatting begins immediately. 

Response : `~' !~~' t: + != ~~~ (`i ' (' .... :!: .... !:~ r.:y r' ~ r~ ~~~ ~!; •1.r :i. ~~~~ <:# c:~ ca irr ,.r :1. t:~ -k: i::~ ~:: 

:•~ 

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

Type: ~ 

Response: 4 

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

Type ; f:~r..f~ . / l~ CRET 

where dd represents the physical device name, either RK or DY. 

Response : ~ ~ r.~ {~ ~ ;' I••" (:? (~t ~# r•1 '~' •-~ r~1 r~ c:~ ~:s c:~ ~..i <:> ~..~ r t~ ,~, 

Type : ~~ ~  RET 

Response : ~: r~r ti:~ t:? r' '1: ~v, ca :!. t..~ ir, c: ~ ~ i c:s ~.a ~ :i. ~~y ~~~ ~1, c:~ •~' t:a r~ ire <:f .~ ~ t:' i:a ~! ~T• :f. ~ 1.1 l::: 4 `Y / ~! ~ ~, 

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

Type `x 

Formatting takes place immediately. 

Response : !~~ c:~,~ :1. <:.>. ct c:~ c:t ~~ :i. ~:; :i. r~~ f:~ :I. ~,~ ra :!. ~..r ixr c•:~ ~ t:; f:l ~~! "t' :C ~~ t.1 f::: r ~ ~ ~~, 

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

Type: 

Response: 

C RET 

`~ CRET

~` !~~' t.l != ~~ ~`~ Y' .!. !••' c:a r iz~ <:} •t: ~i; :~. r•~ ..., c:. c:~ ire r•- .!. c:. 't': t:. 

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

Type: CCTRL/C,

Response: 4 
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2.2.1.3 Preserving the Distribution Medium - The first operation that 
you must perform with the running RT-11 system is to copy the 
distribution volume. If machine failure or human error were to 
destroy the distribution volume, you would need the backup to 
continue. 

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

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

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

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

NOTE 

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

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

If you are using a serial LA30, VT05, or 
other terminal that requires fill 
characters, you should deposit the 
correct fill character and count in 
location 56 each time that you reboot 
the system during the installation 
process. Use a DEPOSIT command. 
Section 2.4.1 describes the appropriate 
values for specific terminals. 
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Response : ~:;; • ~~ .... :!. :1.::1,.J ~•,~ i;~ ~: ~:; .... ;.~ ;.,. 

'r ~~ ~~ ~~. I ~ tiX t.J ::y r:: ~~~~ ~ .r. ,y .~. 
!~! ~•~ :1. r.~ c:~ ir{ c:~ 'l: c:~ f:{ 'r ....:I. :~. '-,1 c:~ r~ <.:.:i. c:~ r~{ ;~ X { 5 4 4 4 6 P 

Set the date with the monitor DATE command. 

Type: 
Response: 

~:~ {'~ ~ 1::. t:~ ~.~ .... ITt ITI iYl ... ~ : t., ~ RET .. 
d 

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

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

If your disk is an RK06, RK07, or RLO1, you can select automatic 
replacement for bad blocks. 

Type : .0 ~~! .I. ~' .l. fi~ l... .0 ?' f::. ~ I~ L•:. I`' l... ~~ i" ~:' , ... (RET 

If your disk is not an RK06, RK07, or RLO1, you must cover the bad 
blocks. 

Type : ~. ~ .i. r .r. r, ~....~. 11-. ~ r ~ ~~ ~.+ ~{ ~... ca i , ~~ t ~ ~•:: ; .i. ~ ~ RET ~ 

where xx is the name of the distribution device. 

If you are copying onto a DECtape, the bad block scan is unnecessary. 

Type : ~: ~ .0 'T' :i: ~ I... .l ~' (~. Z.~ 'T .!.: (RET ~ 

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

Type :r ~ .~. 1 .~. ~ ~... .~. ~ ~::. ;` ~" .~. ~... (". i ~'1 ~{ i.~ ~.~ ~t X~ i.~ •~~ ..•.. ~ (RET a .•. ,•. .~. a 

where xx is MT or MM. 

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

Response: 

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

Type: `~ C RET , 

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

Response: 

Next, copy all the files from Unit 0 to Unit 1. 

If you are copying onto a disk or DECtape, 

Type : i::: is i 1~~~ 'r :' r. ~: ~ ; ~ :~- c:~ ~ ~ ~ , : , ::I. ~' ?4c -~ C ~ ,.i ~' ,.} Y ~:'. t*" ( ,. , a , .•, r, :. a RET 

where xx is the device name. 
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If you are copying onto a magtape, use the POSITION option to rewind 
and then to avoid rewinding between each file as the tape is copied. 

Type• j_f 1..~ ~~' 'Y :' c,y ' t~ 1.., .~.. 
~~.1`•'I ~'; .': ~;:~ v '~: ;. ;~: r` ~~~' 

~.~ 
':: ~ .~. •Y• ~~~ (~ I ~`~~ ~ ''.~ . ; . ~: :~. v ~: {. :~~ . ~~~` !..! ~: ~ .~. ~ I ~ 

.Z 
{ ~ .... / R 1 ~~. 1. I''. Y .~. l  ET J

where xx is MT or MM. 

In both cases, the system logs each of the files copied on the 
terminal as they are transferred and prompts with a dot when the 
operation is complete. 

Response: . , .: 
A 

L '.: t .. L .. L . ti . 1

v 

v 

.. 
, . , : . I ~ : ', .1. 4 :.. A:. S ~.. 1.. 

:: v .\.. A.. :... :.. .:.. ... •. .:.. :... .5.. A.. ... ... 

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

If you are copying onto a disk or DECtape, 

Type : ;:;i::#1~.,,~f r. ~.i~:;~.~..~~ ~~;. . :i. . ":;•. i~i'i''1.:~ ..~ ~ .: ~~Y~ "`r i '` C RET 

where xx is the device name. 

Response: •: 

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

If the copy is a disk, 

Type' .~:~~.~~..~ ~ f;;•:.~. v (RET,

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

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

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

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

Store the distribution master in a safe place along with the other 
distribution volumes. 
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2.2.2 Summary 

To boot a distribution magtape: 

1. Boot the tape on Unit 0. 

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

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

4. Create a minimal system on the target system disk by typing 
xxO:A=MxU: (RET)  to MDUP. The minimal system boots 
automatically. 

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

To copy the distribution volume: 

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

2. Mount a blank volume on Unit 1. 

3. Enter the date. 

4. Initialize the blank volume using /REPLACE on RK06, RK07, or 
RL01, /BADBLOCKS on all other disks, and /FILE:MBOOT.BOT on 
magtape. 

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

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

2.3 BUILDING A WORKING SYSTEM DISK 

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

2.3.1 Preparing the Disk 

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

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

Response : !:;ti -~ - .~. :!. :I. ::; .. ~ ~,:~ r~ :S a:; ....:.::..: 

~~,~ t~ .~. {:.` {:) !1't (:' 'lr {:J I:t •~...... :►. :~. ~,1 t:' 1' .:> :!. {:11"; .:t ~ti o .~ a ¢ s s 

s::~ ;: 

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

Enter the date: 

Type • l:~i=~~~~d:.: =~~i:.i •- ~r~~r~~r~ ...~. ,, , C RET V :r

Response: v 

The essential steps during this phase are: 

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

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

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

4. Install the bootstrap on the target system. 

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

6. Preserve the working system. 

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

If the disk is an RK06, RK07, or RLO1, you can select automatic 
replacement for bad blocks. 

Type : :!: i~ :1: 'T' :i: r"~ 1... :1: ~y 1:::. f i~41:~ I~~' I... ►~~ C;l:~ :~: ~ :: ~~'r 4 RET ) 

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

If the disk is not an RK06, RK07, or RLOl, you must cover the bad 
blocks. 

Type : :!: i~ :I: ' ~:l: i°if... :►: ~:!:.: .~'~~ri:i:, ~~i...(:+(:. !'ti':~ ° C  RET , 

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

Response : ~~; ;~: ~'-~ ~ ~% :C ~"~ :i. 'l: <:x r' {~:~ r~, 
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Type: ~~ ~ RET ) 

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

Response: 

2.3.2 Determining Disk Capacity 

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

Type • ~:~ 1: (~~; l::: t::: ~~" t:1 l~~ 'Y' ;-; ;.: t..~ < ~ RET ) 

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

Response: ~~..1''C:l.... tt'tit'~I1't .... ~::!~:1 
~~~ :;. :!. r~~ .:f ~x~ 4 ~k: ~::~ ~~~ ,~~~ ~ :i ~:i •• ~r~ err ~r~ •• ~::. ~:~ ( i f any f i 1 e s a r e o n vo 1 u me ) 

v 

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

The next step is to determine which system components are to be 
included in the working system. If the distribution medium is RK05, 
RLO1, or RK06 disk, you can use the list of kit components in Table 
2-1 to decide which files to include; if not, obtain directories of 
the distribution volumes to determine which components are on which 
volume and how much space they occupy. Mount each volume in the 
distribution kit (on a drive other than that being used for the system 
volume) and use the DIRECTORY command to list the directory for each 
volume before proceeding. 

2.3.3 Choosing System Components 

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

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

You do not need VTMAC.MAC and VTHDLR.OBJ unless you have a VT11/VS60. 

You do not need a startup command file unless you want one. 

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

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

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

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

2.3.4 Creating the Working Disk 

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

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

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

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

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

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

Type : :.~ ~:.. {... ~:.. ' 1:... ̀  :: ~ y1r ti:J , I:.. 1`! 1 :, r'~ C RET ) 

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

Response : ':• :i. :i. c:~<:: ~:ic~ :1. ~:~~t:c:~r:f y 

Type: `~` C RET ) 

(RET ) 

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

Response : '~' 1~~~ I I•"~ ••~ W •••• Ft c: ~ ~~ c.-~ c:~ ~l~ 

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

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

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

: ..~ ~r ,.j i~~ r::: ~1: t:7 c.l l::: !~; ~ :~; -: r, ~ ~ ;. :~ . ~ !~' i~ ~:, :c ~r .r. c~ ~~ ~ .~ { ~. ►~~~ ~ :~ ¢ :~ RET Type : ;., t~l I::~ r ~ ~ ~.. f ,~ ~ ~: 

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

Otherwise, 

Type: t.. ~..1 !' ~ 1• ; ~ ~ ~ Y ~:~ 'Y' 1:.. 1' ! . ~ 1.~{ l.f 1:.. ~'',~ lr ~~:. `. 1~~t r ~'it a r'~ '::i'::> ~~~f it f7'• it t~ (RET ) 

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

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

Response : I-~ :s. :!. ~•:~ r:. ►::~ ;:t ~~- :i. ~::~ t:.t 

Type : 'Y (RET ) to include f i le or 
;~~ (RET ) to exclude f i le f rom working system 

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

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

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

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

TyP e . t:~,,:.. ~•! { •1 ~"t (:.. . ' t:` ~% C` Y 
.. 

(~f : f '% ~ •• ~ ~',i ;I {~} ..1 h .~:~'... . ' ~ ,.J ; 1 .; • I • !: i f r~, ~, ~~-; {. r~ r~, ~ ( ~ . . : #••{ Y , :.. %~/j ~ {: ~ t':• ~/ i:: (RET ) ~, -, ~, F f ~ ~\ •! ,.1 6 ,:~~ ' 1 ,.! 

where xx is the system device and n is the unit number for the working 
system. 
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Response: ~~'!=~`:1:1~~'~~~~!r~~~~~l~~,c:~~:~t:)c:i~(:. (If the working system is the current 
running system.) 

Install the bootstrap in the working system. 

Type• "~:;}~,'~.r: i:ii:i~T~ .;~~;r~y~. :,, `ii~~.~~..: . ~::. ..r~:..t., :..~, ,.~ ,.:, S 

where xxn: is the working system device and unit number and xxMNyy is 
the file name of the monitor to be started each time the working 
system is bootstrapped. 

Finally, bootstrap the working system: 

Type : ~:~ t:~ t:! ~~~ ~-: ~ . r-~ (RET 

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

The system responds with its identifying message and executes any 
startup command file present. If a startup file is not present, KMON 
prints an error message. To avoid printing the error message each 
time you bootstrap the system, simply create a null startup file. 

2.3.5 Compressing the System Disk 

Once you have created the system disk, you should compress it to 
consolidate all the free space and minimize fragmentation caused 
during the creation process. If you are running from an RJSO4 disk or 
multiple platter RF11 disk, make the disk size customizations 
described in Sections 2.4.3 and 2.4.4 before proceeding. 

`~ C Type : S l7 !.~ I~: ~:: ~ ' I~: ;.; :.~ ~~~~ ,, RET 

where xxn: is the working system device. 

Response: ~:,;r~<<,'f~~c~►..~~ar, ;;Y~:, ~rc~ ~.~ca~..i f:~~..i ~r~c:~`~' 

Type ~ F ~  RET,

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

Response : F~ 'T' ~-~ ~. :l ;.~ ,J 
Y 

r 

The system is now ready for customization and preservation. 

2.3.6 Building SYSLIB 

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

To add subroutines to SYSLIB, you simply append them to the current 
system library by using the librarian. This example creates the 
initial SYSLIB from the system subroutines in SYSF4.OBJ. 
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To create the original SYSLIB, 

Type: h ' r • {: • ~' {:` t'  ̀ ' ' {~ ' ' ~ C RET 

Response: :r 

To add new modules to SYSLIB from the file xxxxxx.OBJ, 

Type : l... .!: J::. I'!.1f ~ i'': ~~ : ' .!. ~'~ {'? ~:.. !' .` Y ~: ~ r `::} (... :!. .t.~ .• (.1 ~ ; .. ~ ~• . .`  '• `•' . .:• . ~ (_~ 1:{ ..l (RET 

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

2.3.7 Adding FORTRAN Subroutines to SYSLIB 

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

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

. l~~~ l:~ !~~ 
.~. ~~~~ ~~ ~~~ : ~ ~:::: t:1:i:f ~::: < f•; ,~: .: ~: ~::: 'r :: ~r r~: y i::~ 1.1

.x. t: ~r ~~~ ~ RET 

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

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

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

;~ '.., ~... ( RET , i••i .. i:.. \ 

2.3.8 Building Working Systems For Small System Devices 

For most RT-11 systems with larger mass storage devices (RK05, RLO1, 
RK06/07, RP11, RJS04), the system volume is large enough to store all 
the system components and still have sufficient space for data 
storage. 

Systems with smaller system devices, however (RXO1, RX02, DECtape, 
RF11, RJSU3) are more constrained. The following are several 
techniques for effectively using the system when system volume 
capacity is limited. 

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

SWAP.SYS 
DXMNSJ.SYS 
~TT . SYS 
LP.SYS - only if the system includes a line printer 

2-20 



GETTING STARTED WITH RT-11 

as the system files. Note that the RXO1 diskette handler 
(DX.SYS) is not necessary because it is already resident as 
part of DXMNSJ.SYS. If you use the FB monitor, TT.SYS is not 
necessary because it is resident in the monitor. 

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

System Disk 

Utilities Disk 

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

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

The system disk contains all the components necessary to 
execute the majority of keyboard commands and perform common 
program preparation functions. Mount the utilities disk in 

unit 1 instead of the data disk when you need one of the 
utilities; then either temporarily copy the utility off the 

utilities disk to the system disk, or run it directly from 

the utilities disk. 

3. When running from a small system disk, assign the default 

device DK: to the data device (unit 1 or another 

peripheral). This causes most temporary files, data files, 

etc., to default to the second unit, and minimizes demand for 

system device capacity. 

4. Create several system disks, each devoted to a particular 
function, and change the system disk as normal job flow 
changes the functions you need. Wait for a logical stopping 

point in the job flow to change disks; do not arbitrarily 

remove the system disk in the middle of an operation. For 

example, in addition to the system and utilities disks 

mentioned above, you can create a MACRO disk for use when 

doing assemblies and a FORTRAN disk for use when using 
FORTRAN. Note that SYSMAC.SML is frequently required for 

assembling, and SYSLIB.OBJ is frequently required for 

linking. 
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A typical MACRO disk has: 

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

A typical FORTRAN disk has: 

SWAP.SYS 
DXMNSJ.SYS 
TT.SYS 
LP.SYS 
PIP.SAV 
DUP .SAV 
DIR. SAV 
EDIT.SAV or TECO.SAV 
FORTRA.SAV 
FORTRA.HLP - useful for the novice user 

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

SWAP.SYS 
DXMNSJ.SYS 
TT.SYS 
LP.SYS 
PIP.SAV 
DUP.SAV 
DIR.SAV 
LINK.SAV 
SYSLIB.OBJ - includes FORTRAN library 

functions 

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

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

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

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

2.3.9 Positioning the System Files for Optimal Performance 

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

DECtape and noticeable on diskette. 

If you desire minimal system response times to keyboard commands, copy 

the system components onto the working system in the following order: 

SWAP.SYS 
Monitor files 
Handler files 
Commonly used utilities (PIP, DUP, DIR, EDIT, LINK) 
Commonly used libraries (SYSMAC.SML, SYSLIB.OBJ) 
Commonly used language processors (MACRO, FORTRAN, BASIC) 
Less frequently used utilities 

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

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

2.3.10 Preserving the Working System 

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

If your system requires minor customization (50HZ clock, hardware 
magtape support, etc.), perform the customizations described in 
Section 2.4 and return to this section to preserve your customized 

system. If the system has minimal memory available, and you desire to 

use the smaller, slower MAC8K instead of MACRO, you should rename 
MACRO.SAV to another name, then rename MAC8K.SAV to MACRO.SAV to 

ensure proper operation of the MACRO command. 

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

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

Section 2.3.10.2. 

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

copied to the magtape in the following order: 

SWAP.SYS 
monitor 
TT.SYS 
LP . SYS 
MT.SYS or MM.SYS 
PIP.SAV 
DUP .SAV 
DIR. SAV 
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There can be additional files between them, but the above order is 
important to proper operation of MDUP. 

If no customizations are necessary, you are ready to preserve the 
working system. Mount a blank magtape on the backup drive, WRITE 
ENABLED. 

Type : .~. 1-'•~ :~. i .'r. +f •'i ~... .!. .... l:.. ~" !' .~. ~... (:.. , PJi ~:~ ~.. ~ t..E t . ~:~ ~.:~ ~ . . . . 1-'i t ~ RET 

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

Response : . .: ~: ►..+ . . :!: ~~-+ :i. -t:. ... ~., ~..:, t:. ~ c::~ +..s ..: +..~ ~~ t ~~:t '~~~ 

Type : ~~~`~ ~ 

Response: 

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

Type : f.` 1.1(' ~ ,t 
~'~':::.~: ~ ~.! f.~ 

..5. 
~'~ ~:t i' . •.;1

-.+ 
~~ ~'1 {::~ ~:~ ~.~ t.~ { r ~ ~ ~.~ 1 (RET 

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

Response: ,. 

Type ~ ~.. ~.:~ !' ~ Y ~•' I .~.~ ~..~ ~' ' c• .'•. ~-; .' ; . •,1"i i• ~~ ~:~ t.1 f"' ;.:•:. C RET , 

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

Response: 4 

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

Type : ,. ~:; ~: i !~•' ̀ r' . J' ;:~ ~"r' ;:; •T- (:.. ivy -~~~ :i. :1. r-+ <:i ~Y+ -1~ ~:.: ,.. .:. , i..~ ~: ~ ~~ t:l {:y :l: ~~' :(: t:~ ~~ ¢ .... Y • r•• r, ,•, o ~ c. ~ f !" c .(. C RET , 

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

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

Response : F~' a. :!. ~:~ c:~ c:~ !., a. ~:~ r :i 4 
k ~ } >> .~ f ~ >? ~.? •t• 

•~ -~ ~~• ~.~ 
ti r ti r 

~..+ 8 S:# C:~ <:; C:~ C.i ~~ 4 ~~r •~i ~~r A. t 6 <:> <:Y < r r {:} r 6 r r r r r', ♦'t 

4 

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

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

If the disk is an RK06, RK07, or RLO1, you can specify automatic 
replacement for bad blocks. 
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Type : ~ .1. t ~ .!. 1 .I: i1 i... .!. ~ 1:..:''r !'~ 1:.. !' ~ 1... (•1 `., 1:.. :•::•: (••t S C RET 

where xxn is the device name and unit number. 

If the disk is not an RK06, RK07, or RLO1, you must cover the bad 
blocks. 

Type: ~.~ ~.~ ~~•~ ~ C RET 

where xxn is the device name and unit number. 

Response: 

Type: 

Response: 

Type: 

tt' C RET , 

•r (After delay for initialization) 

. . . . l~~i fi~. ~: ~  RET 

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

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

Response : !=~':i. :l. i:}•:.. c:~c:i:::- :i. ~:~~~,:i 

'~.'~ 4 ..t... t. ..t...... ~ ..t. .f. .~.• 
. . I •'t v r.. .•.'.. ::.. .t...i.. ::.. v t: 

i 

.i. ..' t.t •.: t.. •? ..t. ... ..r  ..y ..Y ..t. .I:. .j. .~. 
~.• 

~ 
t.. t :'t 1 ~ v .~.. .i.. .ti..: .i.. .~.. t : 

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

Yp "~ ~~ ~' ~ .::: ,••. {• : f • • '~ t ~, , ~:"•'•%i::• t: t RET T e : t::~::Jl• ~~. :t:,t.:i +:::~..i~ . . . ~t~ ~ ;. .~t. .l li~~:: ... . .::~ i t., . . .•~r~, ~ti 

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

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

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

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

2. 0 btain a directory of the system volume to determine the 
space available for system components. 

3. 0 btain directories of the distribution volumes to determine 
which files are on which volumes and how much space each file 
requires. 

4. Choose which components must go into the working system. 

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

7. If the base-line SJ monitor is to be used instead of the 
standard SJ monitor, rename the standard SJ monitor and then 
rename the base-line monitor to xxMNSJ.SYS. 

8. Install the bootstrap on the working system volume. 

9. Boot the working system volume. 

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

11. Build the system library SYSLIB. 

12. SQUEEZE the working system volume to minimize fragmentation. 

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

14. Preserve the working system on a backup volume by: 

a. INITIALIZing a bootable volume. - 

b. COPYing the working system. 

c. INSTALLing the bootstrap (disk only) 

2.3.11 Switching Monitors 

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

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

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

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

~~ C ~ yPe' ~~•'~•~f•~ ~ . ~.;•:t~'si I" L•~ :• ;:;1~i:} RET 

where xx is the working system device name. 

Response • `=~' -T~ ~--~ ~~ :!. I~~~ :: ~ , r~ ::~ ~:~ .. . . . . ~ ~ .~. ~ ;. ~ t• 

(followed by any commands executed from 
the startup command file) 
Y 
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Return to the single-job monitor by rebooting the device. 

Type : Jt:; l~l ~~ ~~ :-::•. i~~i 4 ~ RET , 

where xxn: is the working system device. 

—, ~~ .. .. . 
Response : !.~ ~ .... -!. ~!. ,.~ ! ~.~, ~ j , .....: ~.. 

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

2.3.12 Installing The Bootstrap 

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

You install the bootstrap on block-replaceable devices (disk or 
DECtape) via the COPY/BOOT command. You install the bootstrap on 
magtape by using the /FILE:MBOOT.BOT option to the INITIALIZE command. 

To create a bootable disk, 

1. Copy the monitor file to the new disk. 

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

For example: 

•••!, . ,::! •~ is + • I • 1... ~ i !'~ !`~ 1 1 1`~ ~:! a.! v { :1 1 {:J ('~ 

1 ~:~ ~.~ t.i ~~ !', ~`ti .!. <• !'': !•'•: !`F itI :: ~ :. ~ :• .::~ 1 ::} 

To create a bootable magtape: 

1~~; :f. v !'4 !`~.1~{ 1 r t:? .. ~ S• ~:! •~~ ::? 

~'~ !`~ .!. o 'F. i. .~ RET 

C RET , 

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

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

For example: 

+ .!. I~f .!. ~ ~~. t l l... .!. .;Y l:.. .' ~' .!. l... l:.~ 

;, t.. t.~ (— •~ ~Y~::; t;ti i..~ (~i I . ~•.~ 
f..1.~.. 

~`~ 
.~;i 

I„~ ~.~ ~ . ~;ti t.~ ~ I'`i ~' .~. ~ RET

r``c 1 .!. :• 1"i .'~ k..I.~1 l~1 f <• .l', 1.1 ! RET 

2.4 CUSTOMIZING THE SYSTEM WITHOUT DOING A SYSGEN 

The RT11 system components are suitable for most applications and 
configurations as distributed. In addition, the most common 
alterations can be made by patching the distributed monitors, 
eliminating the need for most installations to do a SYSGEN. Only if 
your installation requires customization not described in this section 
(such as extended memory or multi-terminal support) should you 
undertake a SYSGEN. 

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

The serial LA30 (LA30S) DECwriter requires that filler characters 
follow each carriage return; the 600, 1200, and 2400 baud VT05 
terminals require that filler characters follow each line feed. RT-11 
has established a mechanism by which any number of fills may follow 
any character. The byte at location 56 (octal) contains the character 
to be followed by fillers and the byte at location 57 (octal} contains 
the number of null fills to be used. These locations are initially 
set to zero, which results in no fillers being generated (normal 
operation for LT33, LA30, LA36, VT50, VT52, VT55, and VT61). 

Depending on the terminal, modify the locations as follows: 

Terminal 

LA30S 110 baud 
LA30S 150 baud 
LA30S 300 baud 
VT05 600 baud 
VT05 1200 baud 
VT05 2400 baud 

Loc 56 Loc 57 Resulting Word (octal) 

015(8) 002(8) 
015(8) 004(8) 
015 (8) 012 (8) 
012 (8) 001 (8) 
012 (8) 002 (8) 
012 (8) 004 (8) 

1015 
2015 
5015 
412 

1012 
2012 

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

f 

~f-• ~'~ . ! • ~ { •C +:.' ~..' <• t:J ' F•• ti:f i • r"1 C  RET 

~::~ :•~' ~'~., (~j .~:~ ~ RET 

.~ ~~,~ 

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

2.4.2 Installing Other Devices 

RT-11 is distributed with hardware TM11 handler, hardware TJU16 
handler, high-speed paper tape reader/punch handler, cassette handler, 
card reader handler and null handler support all available but not 
installed in the running monitors. Installation of support for these 
devices involves use of the monitor SET, SHOW, INSTALL, and REMOVE 
commands, the startup command file capability, and an occasional 
patch. 

The distributed monitors (with the exception of the base-line SJ 
monitor) are distributed with RK05, RLOl, RJS03, RK06/07, RP11, RXOl, 
RX02, DECtape, RF11, TM11 file-structured magtape, line printer, and 
TJU16 file-structured magtape support all preinstalled. The 
configuration that requires support for all the aforementioned, 
preinstalled devices is extremely rare. The procedure for installing 
one of the noninstalled handlers or a user-written handler is: 

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

In the rare case where there are not sufficient device slots to 
support all the devices in the configuration, you can SYSGEN a monitor 
to include extra device slots. If use of the startup command file is 
an unacceptable method for installing the handler, you can permanently 
install the handlers at SYSGEN time. 

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

Type: ;:.. :f:~:f: ~~~ ~:::~~~~~~~~i~~;~C~.. Y t:;i:i~i 

where x is S, F or X 

Response: 

Type • ~ ' ( ESC . f ,.. 

Response: ~~ 

Type : 

Response: 

.~. ~'!~ i::. ~ ~.~ ~~ ~::. ~.1 ~ ~  RET , 

.~. ~'+~ ~:} ~ i~ ~... ~... ~ i... ~  RET 

ESC) (::. ;i ® ESC 

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

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

Type : l~:: I:~ :!: •T~ ;:a 'r' ~ I~~ •r• ~•; ~ i:; t:l tai ~ 

where x is S, F or X. 

Response: 

•' ESC ESC Type• 1~4.'..z C ~ 

Response : :~; 

Type : :i: i:~; i:.. ~ t:~"1:: .: , (RET 

-- 

tt ., 
.~. ~Y ::; ~ I••~ i... ~... ~~ ~-~' C RET , 

( ESC ) i':. ~ ~ ESC ESC 

where xx is an unwanted device name. 

Response: 

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

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

Type • l::: :(:+:{: ~1' ~:::,.~..;::~,l~:~•~•. . . ~::::,::~i~~~ ~ RET

where x is S, F or X 

Response: 

Type : F~, : ̀ .. R ESC ~ ESC ) 

Response: 

T ~ ` . . . C RET ) 

.,. j ... ..! 
iA•i ~ . ~.. . I::~ ~:':. ~ RET ) r., t 

C ESC) !". ~ f ® ESC 

where xx is an unnecessary device 

Response: ., 

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

2.4.2.3 Installing Hardware Magtape Support - The system is 
distributed with file-structured TM11 and TJU16 support enabled as the 
magtape support. If you desire hardware support, you can switch from 
file-structured to hardware handler. Rename the file-structured 
handler if you wish to save it, then rename the hardware handler to 
MT.SYS or MM.SYS and reboot the system. If the file-structured 
handler was already installed, no re-installation is necessary; if 
not, you must also install the device. 

To install TM11 hardware support in place of TM11 file-structured 
support, make certain that MTHD.SYS is present on the system volume. 

Type : !'',,::. ~'~ f •t I`'i l::. ; ~ ~:} ~ .•̀:t ~ l:::1, ~ I'~ ~Y !..{ r.~ ~ {:i ~' r:i ~ 7 a t: ~ ~T~ {:} ~ RET ) 

Response : `►` l~~~ :!: {:~~ ... {,~ .. {:~ ;.:~ ~: ~ c::~ c:~ 't:. 

Reboot the system. 

Because the TM11 file-structured handler and hardware handler are for 
the same device and MT support is already installed, you can switch 
between the two by simply renaming the handler and rebooting the 
system. INSTALL and REMOVE are not necessary but can be used to 
switch between hardware and file-structured handlers if you need to 
switch without rebooting the system. 
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To install TJU16 hardware support in place of TJU16 file-structured 
support, make certain that MMHD.SYS is present on the system volume. 

Type• ~E::~l~~i•~:r~ ~'~~:i'TF:i~i ~t~il'~X:~ . ~:iYt:i ~M . tY~i (RET ~ 

Response: ?F=':CI"'••"W""i=~c-.~r~cac:a -l.. 

Reboot the system or make the handler active with INSTALL and REMOVE, 
as with TM11 hardware support. 

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

2.4.3 Specifying the Number of RF11 Platters 

RT-11 is distributed with RF11 fixed-head disk support initialized for 
one platter. To allow RT-11 to make use of more than one platter, you 
must modify the device size table in the various monitor files and the 
device size entry in the RF handler as follows: 

Number of Platters New Value of Table 

1 2000 
2 4000 
3 6000 
4 10000 

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

e I't ("~ ~ .~• ~.. ~'~ C RET 

•~~'~~'~~1~..,, C"~C` !~ ( 
RET„J i ~ i ~ f t.l t.~ 1 

:~k I::: 

(where xx is SJ, FB or XM) 
(where yyyy is value from table 
above ) 

NOTE 

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

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

v ~'~. ~.~ ~ •~ l., ~'~ ~  RET 

1=~~ tt.0 I... ~:r ~~ t1 i`~ I::..... .... 

~i'lI" ♦ :~ ~~~ ~  RET 

~;~,,q/~ r}~~~ ~;~~;~~:~~:i C RET ) (where yyyy is value f rom above table ) 
~k ~` 
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Once you modify the monitor and install the handler, you can use the 
INITIALIZE command to automatically initialize the RF11 directory to 
proper capacity, or you can use the SQUEEZE command on an RF11 disk 
already in use to update the directory to the proper capacity. 

2.4.4 Changing RJS03 Support to RJS04 Support 

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

Location RJ"S 03 Value RJS04 Value 

SYDVSZ in monitors; 2000 4000 
54 in DS.SYS 

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

!~ ' :t: I... l:.: ~~~ r'~~ iYf I:.:.... .... 

• ,. .• r, ~, r, 

~"~ ~:.: 

.< f i (1 r'1 C RET , ,: . , 

(where xx is SJ, FB or XM) 

NOTE 

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

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

~~i~ . ~i1(~ ~ 

~ ~:: 

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

2.4.5 Changing RP02 Support to RP03 Support 

The RP11 support provided in the distribution kit is initialized for 
RP02 only. The RT-11 file structure can accommodate a maximum of 
65536 (10) blocks. The 40000 (10) block RP02 cartridge, therefore, can 
be accommodated as a single logical unit, while an RP03 cannot. 

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

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

2. Patch the DP monitors and the DP handlers as described below. 

Use the following patch to modify a DP monitor for RP03 drives: 

i..f t"~ ! ! f~~ i'i i•~ 4 {:! 5~ ~:~ / 1"~ C  RET , 

:~ I=: 

NOTE 

(where xx is SJ or FB) 

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

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

.• ~': ~"~ I ~I 1 I., I'~ (RET 

.~. ~'' l.., {:'. ~ . {•s (RET o ..f Y .:} 

:# 1::: 

(or DPX.SYS for extended memory handler) 
:~ x~ ~ A~ ( RET, 

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

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

2.4.6 Specifying a 50-Cycle Clock Rate 

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

Use the following patch to modify the monitor for a 50-cycle clock 
r ate 

. ~'~ I"~ f`i 'r C.1"I (RET 

;~ f.;;.;~~.:~~:~ 4 ;~~{;~,~ (RET ) (where xx is system device name 
and yy is SJ or FB ) 

:'Ki:;iai~F~' :f:t:a ~r•~r-~ r'~~-~~'~4c~ (  RET ) (The value of CONFIG varies 
from configuration to 

~~::: configuration; add 40 (8 ) to it 
and type new value.) 
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NOTE 

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

2.4.7 Changing the Location of VT11/VS60 Floating Vectors 

The floating vector region on the PDP-11 is situated in locations 300 
to 476; VT11/VS60 display processor vectors are normally located at 
320 to 332. However, the VT11/VS60 display vectors can be forced to 
float by the addition of other devices. For example, VT11/VS60 device 
vectors may be changed if a DL11 device (a communications device) is 
added. 

The RLOl disk has its vector at 330. If the VT11/VS60 is left at its 
normal location, 320, it uses 330 as its shift-out vector. If your 
system has both an RLO1 disk and a VT11 or VS60 display processor, you 
must move the VT11/VS60 vector. 

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

~: ~ :I: l... I:.: c~~ r~ f~~i 1:.:.... .... 
/ 

•'~` ;•.:•, P'i f`•1'::> ~~.~ 4 ~::i Y {::~ . f I••1 C RET, 

:~ l::: 

~..{ ~..r ~..; ( RET , ... .., .. 

(where xx is the system device 
and yy is SJ or FB) . 
(where yyy is the new vector 
address) 

NOTE 

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

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

2.4.8 Customizing the Editor 

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

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

Y I~~ I"' ~ '~' t : I'-1 

I::. Jl.~ .1. t a ~ i•-t ~ ~  RET 

~ I~' 

where n is the number of lines to be displayed above and below the 
cursor; n should be smaller than the value currently in DSARG to 
eliminate the problem. 

NOTE 

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

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

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

~ ('4 I"'(~ •1• t.~l'~ ~  RET, 

~:- :r.1... l~ : ~ n ~
'

l:~
r 

........ 
(::. ~.~ .i. t a t:} ~ V ~ RET , 

:'6c I::: 
~"~ C RET 

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

NOTE 

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

Once you alter EDIT in the preceding manner, you can use ESCAPE as 

documented in the EDIT chapter of the RT-11 System User's Guide. 
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2,4.9 Setting an Upper Limit on File Size 

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

•'~•. .:•;f iP~':::'::f 4 ;:i~{:)~~~ C RET,

•~ frS (1 ~ l:t ~... ~ i ~ .~. •.! .! ! .'~ ~ (••( i•~I ~••i I••i ~  RET 

:# I": 

(where xx is system device 
name and yy i s SJ , FB or XM ) 
(where nnnn is the octal 
number of blocks defining 
the maximum file size for a 
general .ENTER) 

NOTE 

See the RT-11 System Release Notes, 
Table 4-2, for the actual value of 
MAXBLK for each monitor. 

2.4.10 Running RT-11 in Less Memory Than Is Available 

The SJ and FB monitors have bootstraps that allow the system to run in 
less memory than is available on the system (for example, RT-11 can be 
bootstrapped to run in the lower 12K or 8K of a 16K machine). Most 
applications require that RT-11 make use of all memory available, and 
the system is distributed so that it automatically does so. 

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

~'~ 1"~ x•-1.1 ~ l.r ~"~ ~  RET , 

~i~r ~ \ l ~k:.,.i"~i~~:3~:~ c ~:?Y"~I(~ RET 

~~r~i~ni...~r~ ~~1 
:~ ~: 

~~ C RET 

(where xx is the system device name 
and yy is SJ or FB) 

NOTE 

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

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

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

1~ , • ~ • 1-1 iii ~:~ t:~ s ~i 1 ~:} r i•9 (RET , ,~. ,~. 

"~ ~ ~... ~~ ~ ^t ~~ f? `t .~. ~~.1 C RET 

'~ ~t I~•1 ~i l... ~(' •~~ ~~ ~s / 'r` :' :I. ~'~~ ~"i I"~ I"~ i"~ t"E (RET 

(where xx is the system 
device name. and yy is SJ 
or FB) 

(where nnnnnn is a value 
from Table 2-2 ) 

Table 2-2 
Values for Memory Sizes 

Value Size in Words 

40000 
44000 
50000 
54000 
60000 
64000 
70000 
74000 

100000 
104000 
110000 
114000 
120000 
124000 
130000 
134000 
140000 
144000 
150000 
154000 
160000 
>160000 

8K 
9K 
lOK 
11K 
12K 
13K 
14K 
15K 
16K 
17K 
18K 
19K 
20K 
21K 
22K 
23K 
24K 
25K 
26K 
27K 
28K 

Use all available memory. 

2.4.11 Modifying the Listing Page Length in MACRO and CREF 

RT-11 MACRO and CREF set the number of lines printed per listing page 
at 60. This line count is satisfactory for applications with line 
printers that use paper 10.5 inches long. If you use paper of a 
different size (for example, 8.5 inches long) or if you do not have a 
line printer, patch MACRO and CREF as follows. 

For MACRO: 

p ~'4 ~' ~ ~~ ~ E.~ i"~ C RET, 

:~~~ac~r~c:a~~~r~~~ CRET)

?~ ~». .t. , ~t ~"~ ~"~ ~ 7 /~ i "~ ~~~I ~  RET 

:~i~: 

(where n is the new line 
count in octal) 
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For CREF: 

s~~~ :I: I... I:~ ~~~ n ~ I:" ........ 
t : I~ti I": I~" d y (~',1 (RET ~ 

I~ 

("~ C RET , 

NOTE 

(where n is the new line 
count in octal) 

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

2.4.12 Changing the Defauit Output Device from Line Printer to Terminal 

Several monitor commands default the output device to LP (for example, 
DUMP and PRINT). If your configuration does not have a printer, you 
can cause these commands to default to the terminal by adding an 
ASSIGN TT LP command to the startup command file. This causes all 
system references to the device LP: to use the terminal. 

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

Type: {~ ~( ~ • i { i 1 ~~ I'~ 1 :•: a ~., l.J I'I C RET , 

where x is S, F or X. 

Response: 

Type: 

Response: 

Type: 

~c 

~S ~ ,,J C ESC ) (  ESC , 

.f. ~1 {:) {:~ .I. t y ~ Y' '~ 1... I' ~ (RET 
ESC {~,j{ ( ESC ~ ~ ESC ) 

Response: • 

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

2.4.13 Modifying LINK to Change the Default SYSLIB Device 

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

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

i'~ i"~ r"1 r t., I••I (RET ~ 

!~":CI...{::: ~rai~I:::........ 

~•~ I... r ~~~ I~ ~ ~ (~ ~~ ~ ~.~ C  RET 

?k :I. f ~:;Y~ i... :l:Xt; ~;:~~';";~) I~~' (r:~c~~ ~ (  RET ) (where dev is the 

I: 

when attempting 

the following 

name of 
the desired SYSLIB device) 
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NOTE 

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

2.4.14 Extending Directory Size 

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

Although DIGITAL recommends that, whenever possible, you use the 
INITIALIZE command to determine directory size, you can use the 
following program to change the size of a directory on line without 
reinitializing the disk. You should use the program only as a last 
resort and only on a disk that has been thoroughly backed up. Enter 
it as instructed in the comments. Instructions for its use are also 
in the comments. 
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it 
;DIKEXT pRG~RAM 10 ADD SEGMENTS TO AN kT•il UIRECTOKY 
1 
fT0 USES 
t 
f THE FIRST ENTRY IN THE DIRECTORY MUST BE <UNUSED>r AND ITS LENGTH MUST 
i8E TWICE AS "+ANY BLOCKS AS THE NUMBER OF SEGMENTS THAT AHE TO HE ADDED. 
iTHE FIRST ENTRY MAY BE MADE <UNUSEU> SIMF~LY dY CAL~.ING PIP TU MOvE THE FIRST 
;FILE Oh THE DEVICE. ONCE THE UNUSED AkEA HAS SEEN CKEATED, UIREXT IS 
fkUN E3Y TYPINGs 
1 
t .R DIKEXT 
iTHE KESPONSE; 
f 
iA COMMAND LINE Ig ENTERED OF THE FORM "DEVt/Nt►~' wHEKE OEV IS ~'HE DEVICE 
=WHOSE DIRECTORY IS To BE EXPANDED ANT; •M! IS THE NUMBER of SEGMENTS 
f(NOT BLOCKS) TO ADD TO THE DIRECTORY. 
1 
iFOR EXAMPLE= 
f *RK=/N=ly WILL ADD 12 (uECIMAL) SEGMENTS TO THE 
f DIRECTORY ON RKO:, FOK WHICH THE FIRST 
i F iLE ~'U5T BE 4'~i <UNUSEG> AREA► OF aT 
f LEAST 24 BLOCKS 
t 
iTMERE ARE TwU POSSIBLE ERROR MESSAGE5t 
t 
f ?UIREXT-F•Hard I/O error WILL OCGUk IF THE DIRECTORY FOR THE DEVICE 
= CANNOT BE READ UR wKI7TEN WITHOUT A 
i NARDwARE. ERROK. 
t 
?DIKExT•F•11 1ege1 Commend WILL OCCUK ON ANY OF THE FOLLOWING CONDITIGNSt 

f 1) ItiAPPROPRIATE COMMAND STRING 
t 2) FIRST ENTRr IN DIRECTORY NOT <llNUSED> 
1 3) PE(~UESTED NUMBER OF SEG►~ENTS WOULD CAUSE 
f THE TOTAL TO EXCEED THE ALLOWABLE 31(1~G) 
f v) sizE of <urvusEo> AREA rpo sMA~L To 

ACCUMUUATE REWUESTED DIRECTORY INCREASE 
t 
=IF THE ?UIREXT-F•Il legal command MESSAGE OCCURS• THE DIRECTORY IS UN-
tMOpIF TED AND THE PROGRAM IS ~tESTARTED. 
f 
iIF THE ?DIRExT•F•Hard I/O error MESSAGE OCCUKSr THE DIRECTORY NAS PROBABLY 
(BEEN DESTROYtO. 
f 
1T0 CREATE DIKEXT, TYRE THIS TEXT INTO THE FILE 'DIkEXT.MAC' +~ITh THE EDITOR. 
f 
tT0 ASSEMBLE, .MACRO DIKEXT 
f 
fT0 LIhK~ .LINK DIRtxT 

i• 
.TITLt DIPEXT - UIkECTOkY EXTENDER 
.MCALL .CSIGEN,,REAOw,,wkITw,,,EXIT,.NFiINT 

ILLCMUs .PRINT ~MSG1 =TYPE '?ILLEGAL COMMAND• 
STARTt .CSIGtN ~pSPAGE,~tDExT,~O =GET COMMAND STi~ING 

DEC (SP)t ~AhY OPTIONS? 
BNE ILLCMU ;NO•bAu COMMAND 
GMP tSP)+r~lai5i6 ;/[v;M GIvEN ON FIRST INPUT FILES 
8NE ILLCMU ;NO•BAU COMMAND 
MUV (SP)t,Rl ;NUMBER OF SEGMENTS TO ADD INTO R1 
MOV ~b,kz ;BLOCK FOK CUKRENT SEGMENT IN R2 
Mov ~DIRBUF,R3 s~3 PoiNTs INTO DIRECTORY BUFFER 
.READw ~tAREA,a3rR3r~256,rR2 ;HEAD FIRST DIRECTORY SEGMENT 
8CS HERB ; MEAD EKRUk 
C►"P 12(R3)►~lb0~d ;FIRST ENTRY <U~~USE.D>? 
BNE ILLCMO ; NO.BAD CUMMA'vp 
MOV (R3),Ky :NUMEiER OF SEGMENTS NOw IN OIk INTO R4 
ADD R1rRy :TOTAL SEGMENTS FGFc NEw pjR jN Ry 
Mov kurRS iKEMEMBER NEw SEGMENT TOTAL 
CMP kU•~31. ;IS N~.w TOTAL TUO LARGE? 
E3NI ILLCMU ; YES•BAU COMMA~JU 
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ASL k 1 ; ~ OF BLOCKS NEE DEG F UR NE+~ SEGMENTS 
C"+P R 1 r Z2 t R3) ; <UNUSEu> Lakc;E, ENOUGH TO T•KE NEw SEGMEh 1 S? 
bGT ILLCMU ;NO•dAp COMMANp 
ADD RlriO(R3) =UPDATE FILE START AoDkESS 
5U8 R~r22(R3) ;KEOUCE <UNUSEU> SIZE 

EOOP= MOv RU'(R3) ;UPDATE NuMSEK OF SEG`~EtiTS TG NEw TOTAL 
wKITw ~AREAr ~3r K3r X256, r R2 ; wRI TE SEGMENT r~AGK OUT 

9GS MERR swRITE ERKgK 
DEC R5 ;ALL SEGMENTS U~oaTED3 
91.E DONE ; YES 
TST (k2)+ ;NO-ADD 2 TO t3LOCK hUMdER 
,~tEAgw ~AREAr Aar R3• ~z56, r kZ t ~?EAp t~i~,XT SEG~,EhT 
BGC LQOP ;ABU UPDATE 

MERR; ~PRIN( AMSG2 ;PkI~~T •?HAKD I/O EKROR• 
DONE= ,ExIT 

,ENAdL LC 
MSG1; ,ASCIL •?DIREXT-F•Il le9al COmmenp•
MSG2= . ASCII •?UIkEX t-F-Flard I/G error' 

,EVEN 
DEXT i , wORp qr Ur (fir i~ 
AKEA: .dLKw 5 
DIRSUF : . dLK+~ 256. 
DSPAGE: 

,E~yu START 

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

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

The files needed for the Introduction to RT-11 exercises are: 

File N ame Approximate Block Size 

SWAP . SYS 24 
xxMNSJ.SYS 62 
xxMN FB.SYS 74 
TT.SYS 2 
LP.SYS (if appropriate) 2 
other handlers (if appropriate) 2 each 
DIR.SAV 17 
PIP.SAV 16 
DUP.SAV 21 
LINK . SAV 29 
EDIT.SAV 19 
SRCCOM.SAV 11 
LIBR.SAV 10 
MACRO.SAV 45 
CREF.SAV 6 
SYSMAC.SML 37 
ODT .OBJ 9 
DEMOED.TXT 1 
DEMOXI.MAC 4 
DEMOSP.MAC 10 

Approximately 484 Subtotal for 
MACRO only 
exercises 
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FORTRA.SAV 205 
SYSLIB.OBJ 199 
DEMOFI.FOR 2 

Approximately 

BASIC.SAV Approximately 

Approximately 

406 Additional if 
FORTRAN exercises 

85 Additional if 
BASIC exercises 

892 Total for all 
exercises. 

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

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

If your system volume is an RXO1 diskette, build the following four 
disks. 

The system volume: 

The FORTRAN language volume: 

The LINK volume: 

SWAP .SYS 
DXMNSJ.SYS 
DXMN FB.SYS 
TT.SYS 
LP.SYS (if appropriate) 
PIP .SAV 
DUP.SAV 
DIR.SAV 
LINK.SAV 
EDIT.SAV 
SRCCOM.SAV 
LIBR.SAV 
ODT.OBJ 
MACRO .SAV 
SYSMAC.SML 
CREF.SAV 
DEMOED.TXT 
DEMOFI.FOR 
DEMOXI.MAC 
DEMOSP.MAC 

SWAP.SYS 
DXMNSJ.SYS 
TT.SYS 
LP .SYS ( i f appropriate ) 
PIP.SAV 
DUP .SAV 
DIR. SAV 
EDIT.SAV 
FORTRA.SAV 
DEMOFI.FOR 

SWAP .SYS 
xxMNSJ.SYS 
LP.SYS (if appropriate) 
TT .SYS 
PIP.SAV 
DUP.SAV 
DIR.SAV 
LINK .SAV 
SYSLIB.OBJ 

2-42 



GETTING STARTED WITH RT-11 

The BASIC volume: SWAP.SYS 
xxMNSJ.SYS 
LP.SYS (if appropriate) 
TT . SYS 
PIP.SAV 
DUP .SAV 
DIR.SAV 
LINK.SAV 
EDIT.SAV 
BASIC.SAV 

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

The system volume: 

The FORTRAN language volume: 

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

SWAP.SYS 
DYMNSJ.SYS 
TT.SYS 
LP.SYS (if appropriate) 
PIP.SAV 
DUP.SAV 
DIR.SAV 
SRCCOM.SAV 
EDIT.SAV 
FORTRAN.SAV 
DEMOFI.FOR 
SYSLIB.OBJ 
LINK .SAV 

2.4.16 Accessing Nonsystem Disks on Single Disk Systems 

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

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

2. LOAD the handler for the device to which the desired files 
will be transferred. 

3. Run PIP. When the prompting * appears, dismount the system 
disk. 
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4. Mount the source disk, WRITE PROTECTED, in place of the 
system disk. 

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

6. Remount the system disk. 

i . Type CCTRL/C) to return to the monitor . 

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

For example, to transfer RT-11 sources from the source disk to magtape 
on a single-disk system: 

1. Boot system and enter the date. 

2. Type: SE"~' t.1S~ ~!(~~,'~`W~~~, ~ 

Response: y 

Type : l.~C~nz+ I~f'i" ~ RET,

Response: 

Type : .I. I~! 1. ~~ .T. (1 i... ~: ,~ 1- I~ 'T' r) ; (RET 

Response : N ~~ Q o I .I. I"t :t. '~, <:3 Y` t:1 ~:! f:) ~..1 {:> ~..I r G~ `~} 

Type : Y (RET 

Response: r 

Type : I~t h~ :I: I"~ ~ 

Response : :'k 

3. Dismount system disk, mount source disk. 

4. Type: ~~ i • r~ o ~ ~ ~ I I'1 6 
....

.I. :..: T a ~ ~  RET

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

CCTRL/C) to return to 

2.4.17 Changing the CSR Addresses Used by the FORMAT Utility 

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

a I'4 ("~ ~1 Y ~.. I"I C RET 

~''.I. I...I:` ~~~'`........ 

~'k I" t.~ I't f" ~ ~ i o t:) ~ V C RET 

~k: (:1.:i 1~4 ~::~ ~:j ~:S 
:~k I::: 

r•~ r-~ r•~ r~~ r~~ r~~ 
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where: 

y must be 1 to indicate the first or only controller; 
must be 2 to indicate the second controller. 

dd is the two-letter device mnemonic. 

nnnnnn is the correct CSR address for the controller and 
device specified. 

NOTE 

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

2.4.18 Using CAPS-11 to Load Files 

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

1. Patch to CT.SYS: 

d ~'l ~ '~ ~ .T r. ~"~ ~  RET , 

%~r..~i a t~~l~t} 

*~~~:i. 
~kl 

~~ C RET , 

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

a ~ „ ~~ ~ ~ I., .~ ♦ ~ NY t.. C RET , 

* 1Z ~ ~ ~» ~ ~ ~ ~. i ESC 

~r:~ ~ ESC ~ ~r.:o 
~~x C~ !~3 

C E~ ~ 

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

If you do not have a large amount of disk space on your system device, 
you will be interested in the following patches to BATCH. These 
patches allow you to store certain system programs on DK: rather than 
on SY: and to have BATCH access them there. These patches modify 
BATCH so that it invokes the corresponding system programs with the 
keyboard monitor RUN command (which assumes DK: as the default 
device) rather than with the R command (which always uses SY:). 

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

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

a I'l ('~ ~ ~. C I'~' ~  RET ~ . 

'kZ;(1'T't;M . ~';t~V ~ 

.I. Y .I. {~ {'.) ~7 ~ '4 ~~ .I. ~~ :.a ` RET , 

L•:. 

+• t.. ! .3 ~"~ f ~::~ ~ ~ I" ~ .~ I'i ~ ~'l i••1 a :~3 i••1 ~J J~.~ ~ .I. i T a T 

~:~ I::: I... I::: ' I' !:~ ti ~Y f I~~ f :3 I~i 'T' F~ (1 a ~:~ i•1'~1 

.. t i .: :~ :I: f:l P~ ~:~ ~ :I. :~:f I~; 

f 

Keep in mind that, 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 also have to modify your BATCH jobs to 
explicitly reference certain files on SY: since that is no longer the 
same device as DK:. You may choose to keep your .BAT and .CTL files 
on SY: by invoking BATCH as follows: 

a Iff~~ k~ ~ 'T' C; I"i 
•• S

~ 
y 1 

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

1. FORTRAN 

' p C RET Y I'~ I"~ tt i 1 ~.. I", 

•~ ~:~ ~t ~ l., I'~ F {:i ~ ~,,~ ( RET , 

•; .+ l 
i:.. i... ~ ..~ 

J ~.;..ffi+.7,:1'•~ ++ .I. I't' RET 
.f

:~ I:` 
:I. ~ > :~; 
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2 . MACRO 

Y r~ r' ~►'r ~::I-~ C RET ~ 
~~~r~~~rc::~-I~~~~~  ~

~} ..1.:1'~ p .I. I'l RET 

%It I::. 

3. BASIC 

r Y ~- (RET , 

I~~ I ~' f'~ 'Y' C: i•~ ~ 
~:~ (=1.r ~.. ("~ o ~:} ~a ~~I C RET ) 

'It ~ ~Y"'.1..1'~
r  

Y .I. I'~ ~  RET 

~k .l. v .I. .1. ,:7 ~ 't '~ ~ .I. ,;? ..J ~  RET ) 

.'k I:
..

'4. Linker 

s I~ I"' I~ 1 ~.. ("I ~  RET 

•'~ ~~ 
t
~ ~r ~.. I"~ :. ~:i ~1 ~,r ~  RET , 

1 t~Y ,.J .:1 't~ ! .I. I'l C RET 

?k I::: 

5. PIP 

+T.,:~r}..1..1^T Y .I. I'ti ~  RET

lT• .I. y .i. .l. ,~ } ~~ ~ 

I... 

6. DIR 

I~~ r~' f'1 'r c:f I"I ~ 
~y.. ~~ f•~ ~ t.. I"~ Y t:, f`~ ~~i ~  RET , 

:T• ..:~ ~i ..1..1 ~ Y .I. ('~ C RET , 

:sic :I. Y ~4 ,"•.~ ~)' ~ ~ ~ 
:~k I:.: 

~~ ~'~ C RET 

2.5 SIMPLE DEMONSTRATION PACKAGE 

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

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

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

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

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

Response: System identifier, followed by any startup 
file commands. 

Type: .i:1 ill ~ !' . t:l ~:J 1Y111'1 tYi .. ~ ~ ~:; ~ RET 

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

Response: r 

If the system configuration does not include a VT11 or VS60 
display processor and scope or does not have more than 8K 
words of memory, go to Step 2. Otherwise, verify that the 
scope is on by turning the BRIGHTNESS knob to an adequate 
level. 

Type ; ;::~ ~~~ ~:~ ~~~ 

The system output will shift to the display scope. You still 
enter commands at the keyboard, but the echo is on the 
screen. 

Response: ,~ (on screen) 

2. If the system volume is diskette, go to Step 3. If the 
system device is RF11, RLO1, RK06/07, RK11, RP02, or RJS03/4 
disk, go to Step 4. 

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

Type ~ 

Response: 

Type : 

C RET , 

:: C RET

Response : ~:~ 'Y~ :~. ~ .f` :!: 1~~t :r. ~4:. ::s r~ t~:~ ~..~ c:~ ~..1 .:> ~ .1 r~ c.:, f;} 

Type : ~ C RET ) 

Response: 

Go to Step 4. 

~`~ t:; {:i .1. !..'~ 1'•~ .~.1 ~ :~. ~.1 !`~. 

.;. 1'~ ._. ~ .~. I••1i... .i. .;Yl:.. ~.} ~ :!. 

3. If the system volume is RXOl or RX02 diskette, mount a blank 
diskette on Unit 1, WRITE ENABLED. In the example below, xx 
represents the physical device name: DX for RXO1 diskettes, 
DY for RX02. 

°~~~ RET Type . ~ ;"; ti :1: f.i ~d .-.: ~, :I. I:1 !ti 

Response: 

Type : :!: N :!: 'T' :!: ~ l... :!::7' I": :~: ;~; :I. : t3 
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Response : ; ; :•; :I. g ~ :c r~l :i. -l; <:; Y~ t~~ s:~ t:~ l..i ~:> ~..i r~ r•.a'~ 

Type : `~ (RET ) 

Response: f 

4. Display the directory of the system volume on the terminal. 

Type : Z:i :!: !~ I::: ~:; 'T' i:J I~~ 'Y ,~' ~:~ F~ :!: I::: F~' :~' ~:; t:l l... t.a N r~ ~:~ ~ :I. t:, ~ a ~ 

Response : is.i ~
7

:i.... ~Yl s~~l~rl .... ,.., ,.
Y

, 
.li..~ 

. Y. 

v a.! 1 t.~ 

~... Y ,.i •~ ,.i 

.J ~ .F 

1.:~ ' •. ~ r•; r•• 

!'~ '• i 
'~ ..:~ •I t:~ 

,.. 
,.. f. 

i ... .I. t~~ ~~'. t• tt. • ,~ I•'j 11'1 

1' '' ~ 

• ~ 

:r

NOTE 

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

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

Type : ~:.. t., .I, i '::; `r ~ ~:~ I:.. f"~ ~ .:~ 1.'ti l.'i ¢ x`1(•1 t.` ~ RET,

Response: 

Type : ~•• +; (TAB, <. (-~ r:i ~.~ .!. .!. C ESC) C ESC , 

Response: ~~ 

Type : C~ I~~ ~:~ (Esc) Esc 

Response: 

Type ; I::.~ (Esc ) 

Response: 

6. If a line printer is available, assure that it is on line and 
ready. 

ESC ) 
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Response: 

Type : fi;: ;:~ :1: i~l`~ I...F~~ l...;: ~T• (RET ) 

Response: 

If a line printer is not available, type: 

{•~ ;::~ {:~ .~. ~:1 ~~ ~ ~ ~... 
{:., 

r (RET ) 

., 

7. Assemble DEMOBG.MAC and obtain a listing. 

If running on a system with 12K or more words of memory 

Type : ~~i r'~~ i::: F~; i:a f.. I... :I: ~: ~ i~ fi 1...:: 
.~. 

~ t:~ ~ ~ ~:~ I::: ~ i:l X{ i:a 

Proceed to step %a for the response. 

If running on an 8K system 

Type : iJi r"~ i::: F~ i:l ;:~'~' ~ :i:~ e::: i~~ i:l zi i:a ~ 

Response: ~~~ 

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

Type: 

Response: 

Type: 

~~i~ i(:;~~~ i:1~`I... :I:::i~'I'~ ~ Z!I:::fi~i:1~:~fa1' i~(:'!l':111{•..lF::i::~Y~ ~~`~( f X:~I:::i~it':)X{l'~i 

~: r~ r~ i:l E~~; ::a :i:~ ~::: 'r ~::: i:: 'r i::: ~:~ ¢ r; 
Y 

i~ i:l ~~. Y ~:i l::: ~ i:l a i ~i . f... t:y 'r f... {: 'T' 

7a. Response: (see following) 
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oEMOBG MACRO vQ3,Ot ta•FEB•7e 00!32!22 PAGE i 

1 .TITLE OEMOBG 
2 .IOENT /v03,0!/ 
~ f OEMONsTRATiON PROGRAM TO PRINT DEMONSTRATION MEssAGE, THEN 
a f RING DELL IF FG JOB SENDS A MEssAGE. 
S 
6 .MCALL .RCVOC,,PRINT 
1 
!~ A000A0 sTARTt! .RCVDC •ARE A,rBUFFER,aa00,aMsGiN (POST REOUE8T FOR MEssAGE 
q A0A034 .PRINT RMSG iPRINT DEMONSTRATION MEssAGE 

1 A AAA0a2 A0A717 BR . I AND LOOP 
1i 
1? t COMPLETION ROUTINE ENTERED WHEN FG SENDS MEssAGE 
ij 
la 00AOaa MSGIN! .PRINT aBELL tRING BELL IN RESPONSE TO MEssAGE 
!S A0A0S2 ,RCVDC •ARE A,MBUFFER,•a00r4MsGIN (POST ANOTHER MESSAGE REQUEST 
16 A0A1A6 O)0A201 RETURN tANp RETURN FRAM COMPLETION ROUTINE 

17 
le f ASCII MESSAGES 
1q .NLIST 9Ex 
ZA A0Al1A 0017 Z00 BELL! .BYTE 1,200 ►MESSAGE THAT RINGS SELL 
21 
2t A0Ali2 !~2 i2a 0SS MSG! .ASCII /RT•li DEMONSTRATION PROGRAM/t15s~12~ 
23 00A1a7 iii iAb 0a0 .ASCII /IF INCORRECTLr EDITED,TNI8 i3 THE LAST LINE,/~iSs<!2> 
~a A0022S i2~ i0S Zia ,ASCII /WELL DONE./ 
2S A00237 000 ,BrTE A 
26 
27 A0A2a0 AREA! ,BLKw 6 fEMT ARGUMENT AREA 
2e 0002Sa SUFFER! iRCVOC MESSAGE AREA 
29 A0A0A0~ .ENO START 

OEMOBG 
srMeoL 

MACRO v03.0i 2a•FEB•78 00!32!22 PAGE i•i 
TABLE 

AREA A002a0R BUFFER 0002S4R MSGIN 00004aR 

BELL 00AliAR MSG A0011YR START 000000RG 

, ABs, 0000A0 000 
AAa2Sa 001 

ERRORS OETECTEOe 0 

VIRTUAL MEMORr USED! ISIS wOROs 
prNAMIC MEMORr AVAILABLE FOR S6 
OKlDEMOBG,LSTlOEMOSG■DKlDEMOBG 

t b PAGEs~ 
PAGES 

,,,V1 • 000003 ,..V2 ■ 000027 

8. Link and execute the program DEMOBG. 

Type ; l... .l. ~~I~. C:ll::.i~t.J~:{t7 ~ RET ~ 

Response: i 

Type ; I'ti ~.~ ~ I.+ t::. t'~ i.~ ~~ t:~ ~ RET , 

Response: ~•~•....:I. :I. ~:i~~I"it:~r~{:;'T'Ft~`~'f~ :I:t:i~~! I~~'F (:1t:;f~~~~~ 

.0 ~' .f. i~! C; f:J I~~ !~~ I:.. t.r f I... Y' I::. Z:~ .!: Y' i:.. Y:~ U 1' I••I :I: {: .!: {:~ 'T' I••I I::: I... {:~ I... :I: ... . 
WE::I..i... ~:iC~~l" 

Type: 

Response: 

CCTRL/C, 

CCTRL/C) 

.•~ r•, ,.. 
r~ (•ti 

i.i 

O 

b 

If the system has a graphics display, 

Type: l.7 ~' l.j I•' ~ ~ RET 

Response: (Output will resume on the terminal.) 

If you incorrectly edited the file, you may repeat the procedure 

although this is not necessary for successful continuation. If 
repeating the editing procedure: 
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Type : ~E~l~i~F S~ : ~+f::I~~CIXtt:i a Z:~r'~i~ ~:il' : ~:+I:::~~it:l~{Ci ~ i"i~t:: 

Response: • 

Then go to S tep 5 . 

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

2.5.2 Running the RT-11 Foreground/Background Monitor 

For the purposes of this demonstration, you assemble a second program 
(DEMOFG.MAC), link it for the foreground, and execute it in 
conjunction with DEMOBG. This portion of the demonstration requires 
16K words of memory and a clock to run. DEMOFG is a small foreground 
program that sends a message every two seconds to DEMOBG, running in 
the background, telling it to ring the terminal bell. Besides 
printing the terminal message used in Section 2.5.1, DEMOBG recognizes 
these messages and rings the bell once for each message sent. 

Although DEMOFG is always active, sending messages to the backbround 
every two seconds, this demonstration will execute other programs in 
the background besides DEMOBG. Only when DEMOBG is active, however, 
is the circuit complete and messages successfully received and 
honored. During those periods when DEMOBG is not running, DEMOFG will 
enter the messages in the monitor message queue. Once you restart 
DEMOBG in the background, the system immediately dequeues all the 
messages queued since the 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 two seconds, as 
each current message is sent and honored. 

1. To the running RT-11 single-job monitor: 

Type : ~{C~t:l"~' :~:;:~fi~l~ ~{ . tiY~:> ~ 

where xx is the system device name. 

Response: 

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

S 

The FB monitor is now running. 

If the system configuration does not include a VT11 or VS60 
display processor and scope, go to Step 2. Otherwise, verify 
that the scope is on by turning the BRIGHTNESS knob to an 
adequate level. 

Type : f~'T' i~~~ 

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

Response: ~ (on screen) 

2-52 



GETTING STARTED WITH RT-11 

2. If the system volume is diskette, go to Step 3. If the 
system volume is RK06/07, RF11, RK11, RLOl, RJS03/4, or RP02, 
go to Step 4. 

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

Type : ~1SS 1: (~~! x~'~' :~ Dlti ~ RET ) 

Response: 

Type : ~ ~ .L '~ .f. 1•h !». .!..C. C:. Jl.~ ' I .!. i ~ RET ) 

Response : ~~ T' :!. ~ f a: r-+ :i 't; <:~ r c:~ ~~s c:~ +..c f:> +..~ r' ~~ ~~> 

Type : Y C RET ) 

Response: 

Go to Step 4. 

3. If the system volume is RXO1 or RX02 diskette, mount a blank 
diskette on Unit 1, WRITE ENABLED. In the example below, xx 
represents the physical device name: DX for RXO1 diskette, 
DY for RX02. 

Type: 

Response: 

Type: 

Response: 

Type : ~~ ~ 

Response: ~' 

4. Enter the time of day. 

Type: 

4 

:C ~ :t: ~l :1: ~ l... :l: ;~~ 1::: i~: ;~; :!. 4 

Y ~. ~~~::. Ei{ii• I1t1TIf':::':.. CRET)

~•t 

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

Response: 

Assemble the foreground demonstration program, DEMOFG.MAC. 

Type : ~'~ i ~~ t I: ~7 ::;'t' ~ Jl:+ I:~ ~'i t:l f~~ t:i (  RET 

Response : l::: N~: I~~ t:l i~t t:~ ~:~ !:" 'T E~ t:; ~~ I:~ X:~ ¢ {'~ 

Link DEMOFG for the foreground. 

Type ; i... .~ ~~ I~ ,l (::' t.11". 1::. ~:J I't t.~ ~.J ~~[ ~~ A.~ I::. {" i ~.~ I" ~ 7 C RET ) 

Response: 

Start DEMOFG as the foreground job. 

Type ; i"" 
F~ ~.~ ~ Jl.~ 1:» ~ t.1 I" ~ la C RET ) 

Response: ~~ 
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F"t:lf:E"t:iFtt:ll.l~X:~ ~:~M"Mt:l~l~i'rl1(1'r~ :I:t7~~! F~'I~~t:li"aFi(1M ~ t:il:::~~:~~:ti r'1 
't~~'t~~a~'tt:iF: '1 t:l 'Y'I••IF.:: X~f1t:rl~(aI"it:11.1~~:~ f~'I~~i:lt:al~~~l~i "X:~E::I"it:lX:{t:a" 
!:~ V E~ ~i Y ~? ~: E" t:; CI I~ ~:~ ~~ Y '1~ I~ : I... i... :l: ~ t:, :I: '~' ~' t:l I~~ :!: ~! t:t 'Y' I•~ k:: 
1:~ F" I... I... P 
~{ 

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

Execute DEMOBG in the background and receive the messages. 

Type: 

Response: 

I-il.li~l ~l.~l::.l'It.l~t7 . ~  RET ) 

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

F~ T •-• :I. :I. ~:~ E" Ni t:l t~! ~ i 'T I~ r1 'lr' :C t:l ~! I"' h t:l ~ IZ ~1 ~'i 
:I: F" :I: i~! C: t:l I~~ I~ I::: C: 'Y' I... Y I::: X:~ :I: 'T' f:: Z:~ v 'r I-•f :I: ca :I: { i 'Y' I-~ I~: I... (a c7 'r I... :C N E:: . 
W 1=: I... L.. Z:~ t:i ~! I: 

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

Type • 
CCTRL/C~ 

CCTRL/C) (The bell will stop. ) 

Response : "`~: 
rt ~ . 

s 

4 

Type ; ~~ .I. F~i I:" C~ r CI (•i Y (RET ~ 

Response : ~~ t:i •••• err ire ire ••-• ~:s ~:s 
(The directory of the device DK: prints 
on the terminal. Its exact contents are not 
of consequence.) 

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

Type: 

Response: 

Type: 

Response: 

I'i l.1 ~~ .~.~ (::. M t.l ~:~ ~:1 ~  RET 

(The bell will ring several times in rapid 
succession, then will begin ringing once 
every two seconds.) 

I~i ' (' •-- :I. :i. ~:~ !:~ ~i t:l ~! t:i 'Y' I~i (1 '~' :I: t:l i`~I I~~' F~ t:l t ~ I:~ (1 r'~i 
:!: F" :!: ~I t:~ t:l 1=i I~i ~:: t ; 'T I... ''~ I::: I:i :I: 'Y' I": ~:~ v 'T' I~I :I: ;:; :l: c i •r' I..I I::: I... ~1 ~:i 'T' I... :C ~~! I::: d 
WF"I...I... ~:it:li`df~ 

CCTRL/C, 

CCTRL/C, 

..., r~ ... 

.., C. 

(The bell will stop ringing.) 

Stop the foreground program and remove it from memory. 

Type : CCTRL/F)

Response: r~~: 

Type • (CTRL/C) 

CCTRL/C, 
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Response: 

Type: 

.., ., .. 

... ~., 

~{ : , 

~~ ~ ~.» ~1 A ~~ I' l.~ ~ RET , 

Response: 

If the configuration includes a VT11 or VS60 graphics 
display, 

Type : i7~ i.J~l~ C RET, 

Response: 

This concludes the demonstration exercise. 
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CHAPTER 3 

SYSGEN 

3.1 INTRODUCTION TO SYSGEN 

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

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

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

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

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

3.2 CATEGORIES OF CHOICE 

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

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

The following options concerning monitor services are available 
through SYSGEN. 

1. Which monitors to generate 

2. Which system device (all monitors) 

3. Inclusion of timer support (SJ) 

4. Inclusion of device time-out support 

5. Error messages on system I/O errors (SJ) 

6. Inclusion of the idle loop light pattern (FB and XM) 

7. Inclusion of multiple terminal support (FB and XM) 

8. 5U-cycle or 6U-cycle clock rate (all monitors) 

9. Inclusion of startup indirect file support (all monitors) 

lU. Error messages on power failure (all monitors) 

11. Inclusion of BATCH support (all monitors) 

12. Escape sequence processing in the terminal service (all 
monitors) 

13. Inclusion of error logging (all monitors) 

3.2.2 Peripheral Support 

The following options concerning peripheral support are available 
through SYSGEN. 

1. Which devices are to be supported 

2. For RF11 disks, the number of disk platters 

3. For diskettes, a second controller for units 2 and 3 

4. For RX02 diskettes, double-density only support 

5. For RLO1 disks, the number of units 

6. For magtape support, file-structured or hardware support 

7. The number of empty device slots 

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

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

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

1. Which clock to use for the system clock 

2. Nonstandard interrupt vector addresses for LP11, VT11/VS60, 
or second RX11 or RX211 support 

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

3.3 FLOW OF THE SYSGEN PROCESS 

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

3.3.1 Planning 

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

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

• A list of the peripheral devices on the target machine 

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

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

You should also have read and understood the 
described in Section 3.4. Understanding 
implications of the various responses is 
intelligent choices. 

3.3.2 Execution of the SYSGEN Program 

entire SYSGEN dialogue 
this dialogue and the 
important to making 

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

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

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

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

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

3.3.3 Assembly and Linking of System 

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

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

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

3.3.4 Summary of SYSGEN Process 

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

PLANNING 

SYSGEN 
PROGRAM 

BUILD 
PREPARATION 

SYSTEM ASSEMBLY 
AND LINK 

Step 1: Collect necessary 
information for dialogue. 

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

Step 3: Collect appropriate 
files on appropriate media. 

Step 4: Create new system. 

Figure 3-1 System Generation Process 
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I NPUT: 
DK:SYSGEN.CND 

DK:SYSTBL.CND 

PROCESS: 

OUTPUT: 

DK:SYSGEN,SAV 
(the dialogue program) 

DK:SYCND.MAC 

DK:SYSTBL.MAC 

DK:SYSBLD.COM 

DK:MONBLD.COM DK: DEVBLD.COM 

Figure 3-2 Files Required for System Generation Process 

3.4 THE SYSGEN DIALOGUE 

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

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

3.4.1 Question Types and Defaults 

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

There are three types of questions in the SYSGEN dialogue. 

Questions that require a choice are in the following form: 

Question [Y/N] (default) ? 

associated 
you can 
select 
editing 
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You can respond by typing Y ~ for YES, N (RET ~ for N0, or just ( RET ~ 
to select the default value, which is shown in parentheses. 

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

Question [OJ (nnnnn) ? 
[D J 

Respond by typing the desired value or by typing 
default. 

C RET to select the 

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

Question [DDJ (xxn) ? 
[DDU ] 

You can respond by typing the desired 
for ) followed by (  RET or by typing 
device. 

device name (and unit if called 
just ~ to select the default 

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

3.4.2 SYSGEN Dialogue Explanation 

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

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

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

R SYSGEN ~ 

Fi'T-11 5Y5T•~i~ G~i~EkA7I0~t F'kOGFiA~ Vo:'.11 

Igo you war•~t tie e:•:~ar~~e~ f o rm of ~ i a 1 o~ue C Y/~! J ( Y) ? 

The expanded form precedes each question with explanatory information. 
If you are thoroughly familiar with SYSGEN, answering NO saves time; 
if you are not familiar with SYSGEN, or are in doubt, use the expanded 
form. 
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A 11 ar,swe rs rec~u i r i r,~ a choice are i r,d i cated b~ C Y/N J 
ar,d rec~u i re you to t~~e either ' Y' for yes a r ' ~!' 
for r,o f o 11 owed b~ a ca r r i ale retu rr, . Ar,swe rs reou i r i r,~ 
numeric i r,~ut are i r,d i cated ~~ C Ti J for dec i ma 1 i r,~ut and 
C 0] for octa 1 i r,~ut . Ar,swe rs rec~u i r i r,~ a device name 
res~or,se are i r,d i Gated b~ C I~I~ J ~ ar,swe rs rec~~J i r i r•,~ a 
device name followed b~ a unit r~uR,ber are indicated 
~~ C I~IiU J . I f you er,te r r,o res~or,se (Just a CAfiF:I AGE F~ETURN) ~ 
you r ar,swe r w i 11 def au 1 t to the res~or,se i r,d i Gated i r, 
~a rer,theses bef a re the Quest i or, mark. (e . ~ . C I~Ti J t Rh) ?) . 
Your res~or,ses are checked for validity wherever ~ossi~le. 

The OUt~lJtS Of this SYSGEN ~ roe# raR, are two cord i t i ona 1 
f i 1 es (SYCNI~ . ~fAC ar,d SYSTBL . i~AC) ar,d three i r,c~ i rect 
command f i 1 es (SYSBLI~ . CO~f ~ i~ONBLIi . COIF ar,d I~EVBLIi . CO~i ) 
which are used to asserr,b 1 e ar,d 1 i r,k. the mor, i to r (s) ar~d 
device handlers for the to r~et s~stert, . The asserr,b l ~ 
ar,d 1 i r,k. i r,~ ~ rocess rec~~J i res a rt,ach i r,e w i t~•r at least 
ibh words of memory ar,d R,ass storage with at least X00 
free b 1 ock.s or, the output device ar,d 1 ~8 free b 1 ock.s 
or, the s~stea, device. 

The fa 11 ow i r,~ di a 1 o~ue asks Quest i ores abnut 
the cor•,f i ~U rat i nr, for which the 5~steR, i 5 be i r,~ 
~er~e rater) r ar,d aba~Jt mor, i to r ar,d dev i. ce su~~o rt 
opt i ons you rr,a~ desire . Yn~J sho~J 1 d have read the 
~T~• 11 S~steR, Ger,e rat i or, ~iar,ua 1 before ~ roc~eed i r,~ . 
You car, to rrt, i r,ate SYSGEN at ar•,~ time b~ t~~ i r,~ CTF~L/C . 

The FAT-11 s~steir, includes a variety of R,or•,itnrs~ allowir,~ 
you to select the mor, i to r hest ~U i ted tc~ you r 
a~~ 1 i cat i ar, . The rt,or, i to rs are c~Jstom a. wed to ~o~J r cor~f i'~U rat i or, 
b~ this SYSGEN ~ rocess ~ ar,d ~ while you may bu i 1 d ar,~ r,umbe r of 
mor, i to rs ~ ~o~J shoo 1 d rea 1 i ~e that SYSGEN ~ 1 ar.•es a 1 a rye 
dert,ar,d or, t i rr,e ar~d data sto rage . 

I f you elect to bu i 1 d the base l i r,e 
sir,~le•~Job (SJ) tr,or,itor ~ r~o other ~r,or,itors 
maw be bui 1 t rJu r i r,~ the same SYSGEN amass. 

The baselir•,e sir•,~le--Job (5J) monitor is the rt,ir,irt,al rt,or,itor 
r,ecessa r~ to e:;ec~Jte star,da rd system fur,ct i ores . I t i s i r,ter,derJ 
for s~stert,s w i t~•r or, l ~ 8K words of R,eR,o r~ r o r for 1 a rye r 
s~stert,s that rec~~J i re the lowest joss i b l e mor, i to r ove rhea~:i . 

Z~ev i ce su~~a rt i ~~ 1 i m i ter) ~ ar~r.~ some feat~J res of the 
5..1 monitor usable ir•~ lamer car,•Fi~uraticrr•,s are omitt.erJr 

5~JCh as BATCH ar,d VT1 ~. su~~ort.. 

Iin gnu want tt•re base 1 i r,e s i r,~ l e•-~c~b mnr•, i to r C Y/N ] (N )'~' 

If you want to generate a base-line SJ monitor, as opposed to a 

standard SJ monitor, or an FB or XM monitor, respond YES; if not, 

respond N0. Respond YES only if you are building DECtape, RXOl 

flexible diskette or RK05 based monitor. RT-11 does not support 

base-line monitors for other system devices. If you do select the 

base-line monitor, the conditional and command files output by this 

SYSGEN run can build only the base-line monitor. Creating additional 

monitors requires additional SYSGEN runs. The default is N0. 
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The s i r~~ 1 e--,~ab t SJ > rt~or~ i to r ~ rov i r]es are er~v i ror~rt~er~t su i tah 1 e 
f o r the reeve 1 o~rt~er~t of s i rt~~ l e a~~ l i cat i ores i r~ FOF~TF~Ai~ o r 
LEAS I C . I t ~ rov i r]es a si.~hset of the f o red rour~r~/~iacl~.~ rour~r] 
(FED) features ar~r~ offers ma:•:imum ability for rt~ir~irt~urt~ si e. 
Some ar~r~ i t i or~a 1 f eatu res rt~a~ be ar~r~ed ~u r i r~~ SYSGEN! ~ Lout at 
the cost of i roc reases~ rt~or~ i to r s is e . 

Iio you want the s i r~~ 1 e-Joh ( SJ ) rt~or~ i to r C Y/~! ] ( Y) ? 

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

The f o red rour~U/hac~.~ rour~r~ t FB ) more i to r offers an e:~ter~~ed 
set of facilities wh~.ch are helpful for a~~l icatior~s 
ir~volvir~~ real-tirt~e or rata acouisitior~. These 
i roc 1 urge t i rt e r su~~o rt r se r i a l is erg as~.~r~ch ror•~o~.~s I /0 ~ ar~U 
su~~o rt f o r a f o red rour~r~ ~ioh . 

Igo you want the f o rep rour~r~/hack. rour~r~ ( FED ) rt~or~ i to r C Y/~! ] ( Y) ? 

If you want an FB monitor answer YES; if not, answer N0. Neither 
response affects the ability to build an SJ or an XM monitor on this 
run. The default is YES . 

The e:•:ter~Uer] rt~ert~o r~ ( Xl~) rtro.r~ i to r i s a ve rs i ors of the FED 
more i to r wh i G~h su~~o its u~ to 1 ~8K wo rr~s of rt~emo r~ . I t i s 
usef u 1 f o r ar]var~cer~ a~~ 1 i cat i ores that rec~ui re are e:•:ter~r~er~ 
ar~r~ ress i r~~ space . The XM rt~or~ i to r i s 1 a rye r than FED ar~r~ 
rec~u i res a res i r~er~t USF~ ar~r~ ~ rivers + 

Iio you want the e:•;ter~r~er] mert~or~ (X~f) rt~or~itor CY/~!] t~!)? 

If you want to build an XM monitor, respond YES; if not, answer NO. 
The response to this question does not affect the building of SJ or FB 
monitors. The default is N0. 

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

There a re a r~urt~he r of rt~or~ i to r opt i ores you rt~a~ se 1 ect 

The followir~~ o~tior~s ar~~l~ or~l~ to the SJ rt~or~itar. 

The S,.! rt~or~ i to r r~o rma l l ~.~ noes riot have t i rt e r su~t~o r t . 
You may osationall~ ir~clur~e the .I~CiKT ar~r.~ .C~fhT reouests. 

Iio you war~~•t t i me r su~~o rt i r~ the SJ rt~or~ i to r C Y/1~ ] ( N) '" 

The single-job monitor does not normally support the .MRKT and .CMKT 
programmed requests. If you want to include support for these 
requests in the SJ monitor, respond YES. The default is N0. 

Including timer support in the SJ monitor adds approximately 200 words 
to the resident monitor, and the additional interrupt-level overhead 
reduces performance slightly. Timer support is only necessary if your 
application requires it; the RT-11 system itself does not. This 
option applies only to the SJ monitor. 
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The device time-out option permits device drives to issue 
marls time requests. This feature is currently not used 
~~ any RT-11 d rivers ~ but i s necessa r~ f o r L1EC~lET su~~o rt . 
Se 1 ect th i s opt i on i f you a re ~ 1 ann i n~ to use I~EC~lET 
with amour monitor. 

Igo you want device t i rt e-out sus~~o rt CY/~! ] ( ~!) ? 

If you want device time-out support, answer YES; if not, respond with 
N0. Device time-out support is required for DECNET applications. The 

default is N0. 

The SJ monitor will normally halt at the 'system halt' 
if there is a fatal system I/O error. This halt can 
Lie res~ 1 aced w i th a s~stert~ e r ro r message at the cost of 
about 30 words additional code in the resident 
monitor . 'th i s opt i on i s h i ~h 1~ recomrt~ended i f the system 
is ~oin~ to he used h~ ar~~one other than the e.c~ert. 

Leo you want an error message on s~stert~ I/O errors CY/~] (Y)? 

If you want an error message instead of a system halt when the SJ 

monitor detects a fatal I/O error, respond YES. The default is YES. 

This option is highly recommended for all but the most space-conscious 
applications; the confusion it saves is well worth the small 
incremental memory requirement. This option applies only to the SJ 

monitor. 

The f o 11 ow i n~ opt i ons a~~ 1 ~ on 1 ~ to the FB and X~i rt~on i to rs . 

The FED and X1~ monitors' schedu t e r i d l e 1 oos~ w i 11 d i s~ 1 aw 
a moving light pattern in the dis~la~ register of any 
F'UF'-11 /4~ ~ 11 /50 ~ 11 /~~ o r 11 /70 ~ rocesso r . 

Iio you want i d 1 e l oo~ 1 i ~ht Matte rn C Y/~! ] ( ~! > ? 

The FB and XM idle loop display is useful as an indicator of how 

"busy" the central processor is. If you want this display, answer 

YES. The default is N0. Selecting the display adds approximately 25 

words to the resident monitor. This option applies only to the FB and 

XM monitors. 

CiT-11 no rma l l ~ su~s~o its a s i n~ l e to rrt~ i na l i me rf aced th rough 
the conso 1 e h~ 11 o r IiL.11 ~ which i s shared b~ ~aoth backs round 
and foreground Jobs. You may o~tionall~ select rt~ulti-

te rrt~ i na l suA~o rt of u~ to 1 b to rm i na 1 s i me rf aced th rough 
a choice of IiL 11 and IiZ 11 i me rf aces . 

Xio you want su~~o rt of more than one to rrt~ i na 1 C Y/~ ] ( N) ? 

Respond YES if you want monitor support of more than one terminal. 

The default is N0. Respond NO if the application itself provides the 

support for the additional terminals (such as MU BASIC VOl) and you 

require only console support in the monitor. Multi-terminal support 

adds considerably to the space requirements of the resident monitor: 

a minimum of 750 words for the first additional terminal, and 

approximately 100 words for each additional terminal thereafter. 

These numbers are highly variable, depending on interfaces, 

configuration and other options elected (such as escape sequence 

support). This option applies only to the FB and XM monitors. 
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The following options a~~l~ to all rt~onitors. 

~T-11 assumes a 60 H Bowe r 1 i ne f reQuenc~ ~ taut can 
o~tionallw su~~ort a ~0 H~ freauenc~. 

Uo you want the opt i ona l ~0 H~ c 1 ock sus~s~o rt C Y/~! ] ~ ~!) ? 

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

kT-11 no rrt~a 11 ~ uses a 1 i ne c 1 ock. f o r the swstem c 1 ock . 
Yvu maw substitute the KW11-F' ~ro~rammable clock if you wish 
in which case the tcWi 1-F' is not avai lahle for ~ro~ram use. 

Do you want to use the KW 11--F' c 1 ock as the system c 1 ock C Y/i~] ( N) ? 

Respond YES if you want to use the KW11-P programmable clock instead 
of the line clock as the system clock. The default is NO (the system 
clock is the line clock). The system clock is used for time-of-day 
calculations, timer requests, and scheduling purposes in the FB and XM 
monitor. Note that if the monitor is using the programmable clock, an 
application cannot access the clock directly or change its rate 
without affecting monitor function. If a line clock is available, 
DIGITAL recommends that you use it as the system clock. 

The hootstra~ o~tionall~ executes an indirect file when 
sta rt i n~ the s~stert~ . 

Igo wou want the sta rtu~ i nd i rect f i.l e C Y/~! ] t Y) ? 

If you want the monitor bootstraps to execute the startup indirect 
file STARTx.COM every time that you boot the system, respond YES. The 
default is YES. This option requires no additional resident monitor 
space. If you elect it, the monitor prints an error message each time 
that you bootstrap it and no command file is present. 

RT-11 su~~o its ~a r i t~ rt~ert~o r~ and ~ rocesses memo r~ 
Parity errors. If error lo~~in~ is ~resent~ ~arit~ errors 
are also 1o~~ed. 

Uo you want memo r~ ~a r i t~ su~~o rt C Y/~!] ( ~!) ? 

If you want parity memory support, respond YES. The default is N0. 
If you elect memory parity support, the system detects, logs and 
reports memory and cache parity errors. Selection of memory parity 
support adds about six words of memory to the resident monitor if you 
do not also select error logging, and about 25 words if you do select 
error logging. 

The rt~onitor normally halts on mower recovery startup 
of to r a Bowe r f a i l u re . You rt~a~ e 1 ect to have the rt~on i to r 
print a rt~essa~e e;,~lainin~ that mower failure caused the halt. 

Uo you want Bowe r f a i 1 u re messages C Y/i~ ] ( Y) ? 

The RT-11 monitors normally halt after a power failure. If you prefer 
an error message on startup to report the cause of the halt, respond 
YES. The default is YES. Election of this option adds about 25 words 
of memory to the resident monitors. This option is highly recommended 
for all but the most core-conscious of applications, because transient 
power failures that are too brief to detect visually are a frequent 
cause of spurious system crashes. This message helps to identify the 

3-10 



SYSGEN 

problem quickly. The target configuration must have core memory or 
battery back-up for this option to function correctly; do not select 
this option if you have volatile semiconductor memory. 

FiT-11 su~~orts E~ATCH as are option. Indirect command 
file su~~ort is se~aratel~ available in all monitors 
and LATCH su~~o rt need not Cie se 1 ester] to oC~ta i n 
i nd i rest comrt~ar~d f i l e su~~o rt . 

Igo you want BATCH su~~o rt C Y/~! ] ( N) ? 

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

The fiT-11 terrt~inal service is ca~ahle of reco~niain~ 
A~lS I o r I~EC standard escape sequences and ~ rocess i n~# 
those sequences according to a~~lication instructions. 
Th i s sus~~o rt i s not necessa r~ f o r na rrt~a 1 s~stert~ owe rat i an f 
i f you r a~~ 1 i cat i or. does not rt~ak.e spec i a 1 use of escape 
sequencesf do not select this suFs~ort. 

Igo you want escape sequence ~rocessin~ CY/~!J (h)? 

Iio you want A~lSI standard escape sequences CY/N] (N)? 

IiEC standard escape sequences assumed. 

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

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

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

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

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

Selection of error lo~~in~ creates the error lo~~in~ 
driver EC. and incorporates error lo~~in~ into the device 
handlers. When EL is loaded and initiali~ed~ lo~~in~ of 
d i si% ~ L~ECta~e and rt~ert~o r~ ~a r i t~ e r ro rs w i 11 occur . 

Iio you want e r ro r l o~~ i n~ C Y/~! ] ( ~!) ? 
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If you want to use the error logger on the target configuration, 
respond YES. The default is N0. Selecting error log support adds 

approximately 1000 words to the resident monitor when EL is loaded 
(depending on the options you select) and approximately 50 words to 
each of the device handlers in the target system. Error log support 

is not required for your RT-11 system, but it is useful in monitoring 

system reliability. 

The error lo~~er can ca~tUre either initial errors 
or the rt~ost recent errors that gave ~ec~red. For most 
t~~es of ~rohlert~s ~ informatior•~ concerning initial 
errors is most useful. 

Should the error 1o~~er capture the most recent errors CY/~!] t~!)? 

The error logger can use its error buffer to capture as many errors as 

occur until the buffer is full, or it can treat the error buffer as a 

ring buffer and retain only as many of the most recent errors as 

possible. Initial errors are usually most useful, but a particular 
problem can warrant collecting the most recent errors. Respond YES if 

you want only the most recent errors retained. The default is N0. 

This option has no impact on the size of the resident monitor. 

i~o rma 1 e r ro r l o~~ i n~ usage rec~u i res the ut i 1 i t~ EF~~UTL. 
t o he rur~ or. cas i or~a 11 ~ from the conso 1 e 
to w rite the e r ro r i of o rmat i an out to the e r ro r l o~ f i l e. I f 
an a~~lication is to Lie run coatinuousl~ for a 1on~ period 
of t i rt e ~ ~•~oweve r~ tt~e e r ro r 1 o~~e r has o f ac i l i t~ that 
a l l ows the as~~ l i rat i orr ~ r©~ ram to ~um~ the e r ro r l o~ buf f e r 
to the error file at regular intervals. Unless your 
a~~licatior~ s~ecificalls uses this features you do not need 
this su~~art. 

~:io ~c~~..i want a ~ rod ram oche r than EF~RUTL 
to write •t.he er~rc~r~ lob buffer CY/~!] (~!)? 

Respond YES if your application has a facility that automatically 
dumps the error log buffer. Respond NO if your use of error log 

support will be limited to the facilities distributed with the system. 
The default is N0. Selecting this option adds approximately 180 words 
to the error logger. If you select this option, ERRUTL continues to 
operate as an alternate means of dumping the error log buffer. 

The e r ro r 1 o~~e r ret~U i res a resident huf f e r to co 11 ect 
e r ro rs . The bUf f e r s i r e maw be i nc reared to accort~odate 
an UnUSUat error load. 

How mangy ~~b word mert~o r~ h 1 ocl~,s shoo 1 d he 
set aside for the error buffer CP] (1)? 

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

The error 1o~~er can handle u~ to 3~ individual device 
Units. 5~ace can be conserved h~ reducing the nUm~er 
of Units the lo~~er can handle to the st~ecific nUmUer 
of Units present on the tor~et configuration. Qn1~ dish 
and I~ECta~e Units need Lie i roc 1 Uded . 

How mangy d i sly and L~ECta~e device units can Lie 1 o~~ed C I1 ] ~ 10) ? 
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Respond by specifying the total number of disk (including diskettes) 
units and DECtape transports on the target system. The default is 10. 
If the system has three RK05 drives, a dual DECtape drive (two 
transports) and a dual diskette drive, the response is seven (one for 
each unit). Each unit adds seven words to the error logger. The 
range for valid responses is from 1 through 35. 

The fo 11 ow i n~ guest i ores ask. about the 
see r i she ra 1 devices that are to he sumo r ted ~~ the 
gene rated system . S~ se 1 ect i n~ su~s~o rt for a spec i f i c 
dev i ce r you make the device k.nowr~ to the more i to r' s 
device tables and you cause a device handler 
to be ~er~e rated for the device . I f you do not se 1 ect 
a specific devices you will have to create the 
device hand 1 e r sera rate 1 ~ and use the rt~or~ i to r 
I i~STALL comrt~ar~d when device access i s desired . 

f~T-11 Ve rs i ors 3R su~~o its the f o 11 ow i r~~ devices as s~stert~ devices 

FiK ~KO~ Ca rt r i die I~ i sk 
UT I~ECta~e 
IiX Flexible I~isk.ette 

Rh FihO~ Ca rt r i die Ii i sN, 
ILL F~L01 Ca rt r i die Ii i sk 
~F fiF 11 F i:•:ed-head Ii i sk. 
ITT IiECta~e 
IiX F~X01 Fle:•:ible I~isk.ette 
ICY FiXO~ Double I~errsit~ Ifisk.ette 
IiS FiJS03/4 ~fassbus Fi:,ed-heed Disk. 
IiF' ~F'1 i Disk. F'ack. 
Iii FihOfi/Eh07 Ca rt r i die Ii i sN. 

You must se 1 ect ore as you r s~stert~ dev i ce ~ use the 
two character device nart~e as i rid i cated above . 

What i s the r~art~e of the system device C I~I~ ] (Rh) ? 

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

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

Igo you want ~J503 or ~JSO4 disk support CY/~!] (h)? 

Respond YES if the target system has an RJS03 or RJS04 disk subsystem. 
The default is NO. 

Ito you want kJS03 su~~ort tas o~s~osed to RJSO4 su~~ort) CY/N] (Y)?-

f~JSO4 su~~o rt assurt~ed . 

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

Do you want FiF 11 f i:•:ed-head disk. su~~o rt C Y/~! ] ~ fit) ? 
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Respond YES if the target configuration has an RF11/RS11 disk 
subsystem. The default is N0. If you have already named RF as the 
system device, this question is not asked. 

How rt~an~ disk platters are installed on the kF11 controller CL1] C1)? 

Respond with the number  of RS11 platters present on the RF11 
subsystem, followed by (RET,  1 is the default. The range for valid 
responses is from 1 through ~. 

Igo you want kF' 11 /fif~FiO~ o r f~F' 11 /~F03 d i sk su~~o rt C Y/~! ] ( ~! > ? 

Respond YES if the target configuration has an RP11/RP02 or RP11/RP03 
subsystem. The default is N0. If you have already named DP as the 
system device, this question is not asked. 

Iio you want FiFfi02 su~~o rt ( as o~~osed to fiF'R02/~F'03 ) CY/t~] ( Y) ? 

f1F'Fi0? and f~F'03 su~~ort assumed. 

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

Igo you want X01/RX11 fle;•:ible diskette su~~ort CY/~!] (~!)? 

Respond YES if the target system has an RX11/RXOl flexible diskette 
subsystem. The default is N0. If you have already named DX as the 
system device, this question is not asked. 

The f~X 11 f 1 eh i b 1 e d i skette subs~stert~ su~~o its on 1 ~ two 
drives for each controller. If amour s~stert~ contains four 
diskette drives there is a second controller present 
su~~ortin~ the third ar~d fourth units. 

Igo you want su~~o rt f o r a second fiX 11 coat ro 11 e r C Y/i~ ] ( ~!) ? 

If the target system has four RXUl flexible diskette drives, respond 
YES. If it has only two drives, respond N0. The default is NO. 

What i s the CSf~ address f o r the 
first F~X11 controller CO] (177170) 

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

What is the vector address for the first kXii controller CO] (~64)? 

Respond by typing the vector address of the first RX11, followed by 
CRET)  . The default is 264. The range for valid responses is from 100 
through 770. 

What is the Csk address for the 
second f~X11 controller CO] (177150)? 

Respond by typing the address of  the control register for the second 
RX11 controller, followed by (RET). The default is 177150. The range 
for valid responses is from 160000 through 177570. 

.What is the vector address for the second RX11 controller CO] (~70)? 
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Respond by typing the vector address of the second RX11, followed by 
CRET)  The default is 270. The range for valid responses is from 100 
through 770. 

Leo you want kX0? di sN~ette su~~o rt C Y/~!] ( h) ? 

Respond YES if the target configuration has an RX211/RX02 diskette 
subsystem. The default is N0. If you have already named DY as the 
system device, this question is not asked. 

The f~XO~ diskette suL~s~stem su~~orts or~l~ two drives for 
each coat ro 11 e r . I f you r sus tem costa i r~s f ou r d rives , 
there i s a second cost ro 11 e r ~ resent su~~o rt i r~~ the 
third ar~d fourth units. 

Uo you want su~~o rt f o r a secar~d ~XO~ cant ro 11 e r C Y/~! ] ( ~!) ? 

If the target system has four RX02 flexible diskette drives, respond 
YES. If it has only two drives, respond NO. The default is N0. 

The ~XO~ d i sk.ette su~~o its both s i.r~~ 1 e ar~d douh 1 e densities 
h~ default. You can ohtair~ a slight performance 
enhar~cemerrt ar~d a reduction i,r~ the s i ~e of the device 
handler h~ st~ecif~ir~~ double density su~~ort orrl~. 

L10 you want CiX02 dou~a 1 e dens i t~ su~~o rt ors 1 ~ C Y/N ] ( ~!) ? 

Respond YES if you plan to use only double density diskettes. The 
default is N0. 

What is the C5k address for the 
first RXO~ controller CO] (177170)? 

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

What is the vector address for the first X02 controller CO] (~64)? 

Respond by typing the vector address of the first RX211, followed by 
CRET)  . The default is 264. The range for valid responses is from 100 
through 770. 

What is the C5R address for the 
second F~XO? controller CO] (17710)? 

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

What is the vector address for the second kX0? controller CO] (270)? 

Respond by typing the vector address of the second RX211, followed by 
CRET) . The default is 270. The range for valid responses is from 
160000 through 177570. 

Igo you want F~L01 disk. su~~ort CY/N] (~!)? 

Respond YES if the target configuration has an RL11/RLO1 disk 
subsystem. If you have already named DL as the system device, this 
question is not asked. The default is NO. 

How mare ~L01 urn i is a re to ~e sus~~o rted C U ] ( ~) ? 
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Respond by typing the number of RLO1 units on the target system. The 
default is ~. The range for valid responses is from 1 through 4. 
Each additional unit adds 2U words for table space, increasing the 
size of the handler. 

Do you want ~hOJ/~tcOJF ~ i sk. su~~o rt C Y/N ] ( ~!) ? 

Respond YES if the target system has an RK11/RK05/RK05F disk 
subsystem. The default is N0. If you have already named RK as the 
system device, this question is not asked. 

Iio you want TC 11 I~ECta~e su~~o rt C Y/1~ ] ( ~!) ? 

Respond~ YES if the target system has an TC11/TU56 DECtape subsystem. 
The default is N0. If you have already named DT as the system device, 
this question is not asked. 

Iio you want kKOb/F~h07 d i sl% su~s~o rt C Y/~!] ( l~) ? 

Respond YES if the target system has an RK611/RK06/07 disk subsystem. 
The default is N0. If you have already named DM as the system device, 
this question is not asked. 

Iio you want rt~a~#net i c tame su~~o rt C Y/i~ ] ( ~!) ? 

If the target system has an industry-compatible TM11 or TJU16 magtape 
subsystem, respond .YES. The default is N0. 

RT-11 rt~a~ta~e su~~o rt i s ava i 1 ab l e i n two f o rrt~s . The stand~r-~i 
f o rrt~ i s f i l e-structured rt~a~ta~e ~ which su~~o its a sunset of 
A~t5I f i l e f o rrt~at . The f i l e-structured hand t e r may be used to 
store anti retrieve data i n a f i l e f o rmat usab l e w i th mast 
kT-11 system ~ rod rams . The second f o rrt~ of ma~ta~e su~~o rt 
ort~its file structuring and reads and writes data directly in variable 
1en~th records. This t~~e of su~~ort is called the 'hardware 
handler's and while this handler is si~nificantl~ smaller than 
the file-structured handlers it can not be used with any 
s~stert~ ~ rod rams . The f i t e-structured hand t e r i s a 1 so 
ca~ab 1 e of ~e rf o rm i n~ d i rect hardware f unctions . 

Do you want the file-structured ma~ta~e'handler CY/N] (Y)? 

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

The f i l e-structured hand t e r rec~u i res tab l e space f o r 
each ma~ta~e unit. You can minimise the sine of 
the rt~a~ta~e hand t e r b~ l i rt~ i t i n~ the numbe r of units i t can 
simultaneously handle to the number actually present on the 
target rt~achine. 

How rnan~ rt~a~ta~e units are to be su~~orted CL~] (~)? 

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

Igo you want T~f 11 ( U~! I EMUS ) rt~a~tas~e su~~o rt C Y/fit ] ( Y) ? 

Respond YES if the magtape controller is a TM11 family controller. 
The default is YES. Only if the target magtape is a MASSBUS tape 
(TJU16 family) should you respond N0. 

Iio ~vu want TJU 16 ( ~fASSE~US ) ma~ta~e sur~~o rt C Y/~! ] ( Y) ? 
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Respond YES if the magtape controller is a TJU16. If you responded NO 
to the previous question and you do not have a TJU16 compatible drive, 
an error message appears and the system generation terminates; you 
must restart the SYSGEN process. The default is YES. 

Leo wou want TA 11 cassette su~~o rt C Y/~! ] t ~!) ? 

Respond YES if the target system has a TAll/TU60 cassette subsystem. 
The default is N0. 

Duo wou want VT 11 o r VSbO ~ rash i cs su~s~o rt C Y/~! ] t N) ? 

Respond YES if the target system includes a VT11 or VS60 graphics 

subsystem. The default is N0. 

Igo wou want VS60 su~~o rt C Y/fit ] ( ~!) ? 

Respond YES if the graphics subsystem is a VS60. Respond NO 
otherwise. The default is NO (VT11 support is assumed). 

VT11 hardware is assumed. 

The VTii/V560 is normallw installed at vector 320 with 
its CSR address at 172000► but these addresses maw float. 

What is the CSR address for the VT1~,/VS60 CO] (172000)? 

Enter the address of the VT11 or VS60 control register, followed by a 
CRET)  , The default is 172000. The range for valid responses is from 
160000 through 177570. 

What is the vector address for the VT11/VSbO CO] (320)? 

Enter the vector address of the VT11 or VS60, followed by a ~ . 

The default is 32U. The range for valid responses is from 300 through 

770. 

Leo wou want 1 i ne ~ rime r su~~o rt C Y/~! ] ( Y) ? 

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

The line printer vector address is normallw 200 
and the CSR address is normallw 177514. If wour printer 
is installed at another vector or CSR address wou 
must s~ecifw the correct values. 

Ooes wour primer have a non-standard vector or CSR address CY/~!] tN)? 

Respond YES if the printer control register address is NOT 177514 or 

the vector is NOT 200. This usually occurs only if the printer is an 

LA180S. The default is N0. 

What is the CSR address for the printer CO] 1177514)? 

Enter the address of the printer control register followed by a ~ . 

The default is 177514. The range for valid responses is from 160000 

through 177570. 

What is the vector address for the printer CO] 1200)? 
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Enter the vector address of the printer followed by (RET~  The 
default is 200. The range for valid responses is from 100 through 
%7U . 

The PC11 is a hi~~ speed ~►as~er tame reader/Hunch unit. 
The F'k 11 i s a s i rt~ fi l a r un i t w i th a h i ~h seed reade r taut no s~unch . 

Iio wou want P'C 11 h i ~h-seed s~a~e r tame reade r/munch su~~o rt C Y/~t7 t ~!) ? 

Respond YES if the target system has a high-speed paper tape reader 
and punch. If the system has a high-speed reader only, respond N0. 
The default is N0. 

I)o you want Fk 11 h i ~h-s~►eed ~a~e r tame reade r sut~~o rt C Y/fit ] t N) ? 

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

Igo you want card reader sut~~ort CY/N] th)? 

Respond YES if the target system has a CR11 or CM11 card reader. The 
default is N0. 

The null handler is a rt~echanism that allows logical 
input and OUtPUt to taN,e glace without actual ~h~sical 
data transfers. It is rt~ost useful in de~u~~in~ a~~lications. 

Uo you want the null handler CY/i~] tY)? 

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

This completes the device auer~. Space in the monitor is allocated 
only for the devices s~ecified~ but you may allocate additional 
space ~~ reouestin~ ert~~t~ device slots. Allocate 
one ert~~t~ s 1 of f o r each device you i nter~d to add to 
the s~stert~ of to r i t i s Liu i l l. 

How rt~ar~~ extra device s 1 ots do you want C L1 ] ( 0) ? 

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

The i nd i rect cort~mand f i 1 es gene rated h~ the SYSGE~! ~ rah rart~ 
contain cort~mands that will delete the ohJect rt~odules 
f rort~ which the s~stert~ i s hu i l t when theme a re 
no 1or~~er needed. This measure serves to conserve disNti 
space while the system is being built. It is often useful 
however ~ to I~,ee~ the ohJect rt~odu 1 es f o r 1 ate r use i r~ 
~atchin~ the s~stert~• If amour output device 
has sufficient free s~ace~~ou can elect to retain all 
s~stert~ Ob..1E'Ct rt~odules for future use. 

I)o you want to retain the system OP~J's CY/iVJ tN)? 

If the system volume on which the system will be built has abundant 
mass storage (approximately 500 blocks per monitor being built) and 
you want to retain the system .OBJ files for later patching purposes, 
respond YES. The default is NO. If in doubt, respond N0. Monitor 
patches distributed by DIGITAL will be made available in source form. 
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The f o 11 ow i n~ guest i ons ask. about the to rrt~ i na 1 
interfaces installed in amour system. f~T-11 su~s~orts a 
combination of serial asynchronous interfaces which include 
the hLii~ ULV11~ UL.V11-E~ ULV11-F~ I~LV11-J~ and the UL11 
series. It also su~~orts UL11-E and I~LV11-E interfaces with 
rt~odem ca~abilities~ and the I~Z11 and DZV11 series of 
as~nch ror~ous 1 i ne rt~u 1 t i ~ 1 e~:o rs . 

The dialogue asM~s f i rst for the number of local UL11 
lines then the nurt~ber of remote IiL11 lines. The total 
number of lines is the sum of local and remote 
lines. F'h~sical unit numbers of the IiLii lines are assigned 
first to local lines and then to remote lines. This assi~nrt~ent 
is ~errt~anent and its order cannot be changed. 

After the dialogue has established the number of lines of .each 
t~t~e~ the CSC and vector addresses for each line must be 
estab 1 i shed . The f i rst guest i on co r ress~onds to the f i rst 
local line tthe console) the second to the second local 
lines etc. until all local lines are accounted for. At that 
point ~ the ne:•;t response a~~►1 ies to the f i rst remote 
lines the second to the second rert~ote lines etc. until all 
remote lines are accounted for. 

How mangy local I~L11's~ including the console CL1] ti)? 

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

Now rt~an~ rert~ote I~L.11 1 i nes CIi] t 0) ? 

Enter the number of REMOTE DL11 terminals in the target configuration. 
Do not count the local lines that you specified in the previous 
answer. This response can never be greater than 7, and the sum of 
this response and the previous response must be less than or equal to 
8. The default is 0. 

What i s the CSf~ address f o r the 
first tconsole) IiL11 COJ t177~60)? 

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

What is the vector address for the first (console) UL11 CO] t60)? 

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

What i s the C5Ci address f o r the ne:•;t t l oca 1) IiL.11 C 0 ] t 17600) ? 

Respond by entering the keyboard control register address of the next 
local DL11 interface. The default is 176500. The range for valid 
responses is from 160000 through 177570. 

What i s the vecto r ar]r~ ress for• the ne::t ( 1 oca 1 ) IiL.11 C Q ] ( 300) ? 

Respond by entering the keyboard vector address for the DL11 whose 
keyboard control register address was specified in the preceding 
response. The default is 300. The range for valid responses is from 
60 through 770. 
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For each of the succeeding questions, enter the control register and 
vector addresses for each succeeding DL11 interface. Enter all the 
local interfaces first (if any) , then all the remote interfaces (if 
any), until you have entered all interface addresses. 

For example, assume 5 DL11 lines, 3 local and 2 remote. The dialogue 
would look like: 

WHAT IS THE CSR ADDRESS FOR THE FIRST (CONSOLE) DL11 [0] 
(177560) ? ~ 

WHAT IS THE VECTOR ADDRESS FOR THE FIRST (CONSOLE) DL11 [0] 
(60)? ~ 

WHAT IS THE CSR ADDRESS FOR THE NEXT ( LOCAL ) DL11 [O ] 
(17 6 5 U 0) ? 2ND LOCAL ADDR C RET

WHAT IS THE VECTOR ADDRESS FOR THE NEXT (LOCAL) DL11 [0] 
( 3 0 0) ? 2ND LOCAL VECTOR ~ 

WHAT IS THE CSR ADDRESS FOR THE NEXT (LOCAL) DL11 [0] 
(17 6 510) ? 3RD LOCAL ADDR ~ RET 

WHAT IS THE VECTOR ADDRESS FOR THE NEXT (LOCAL) DL11 [0] 
(310)? 3RD LOCAL VECTOR ~ 

WHAT IS THE CSR ADDRESS FOR  THE NEXT (REMOTE) DL11 [0] 
(17 5 6 3 0) ? 1 ST REMOTE ADDR C RET 

WHAT IS THE VECTOR ADDRESS  FOR THE NEXT (REMOTE) DL11 [0] 
( 3 2 0) ? 1 ST REMOTE VECTOR (RET ~ 

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

WHAT IS THE VECTOR ADDRESS FOR THE NEXT (REMOTE) DL11 [0] 
( 330) ? 2ND REMOTE VECTOR ~ 

The defaults are as shown in parentheses at the end of each question. 
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What is the CSk address for the next (remote) pL11 CO] (175610)? 

What i s the vector address for the ne.:t (remote > L1L 11 C 0 ] (300) ? 

What is the CSk address for the nekt (local) I+L11 CO] (17b510)? 

What i s the vector address for the ne:.t (1 oca 1) L1L 11 C 0 ] (310) ? 

What is the CSk address for the next (remote) L~Lii CO] (175b~0)? 

What is the vector address for the next (rert~ote) PL11 C0] (310>? 

What i s the CSR address for the ne:•:t (1 oca 1) ItL 11 C 0 J (17b5~0) ? 

What is the vector address for the ne:•:t t local) ItLii CO] (3?0)? 

What is the CSR address for the ne:•;t (remote) ItLi i CO] (175b30)? 

What i s the vector address for the r~e::t (remote) ItL 11 C 0 J (3~0) ? 

What is the CSR address for the next (local) IiL'11 CO] (17b530)? 

What i s the vector address for the ne.:t (1 oca 1) ItL 11 C 0 7 (330) ? 

What is the CSk address for the next (remote) ItLii CO] (175640)? 

What i s the vector address for the ne.:t (remote) I1L 11 C 0 ] (330) ? 

What i s the CSk address for the ner:t (1 oca 1) ItL 11 C 0 ] (17b540 > ? 

What is the vector address for the ne.:t (local•) UL11 CO] (340>? 

What i s the CSR address for the next (rert~ote) ItL 11 C 0 J (175b50) ? 

What i s the vector address for the ne:-;t (rert~ote) ItL 11 C 0 ] (340) ? 

What is the CSR address for the ne:•;t (local) ItL11 CO] (17b550)? 

What i s the vector address for the ne:;t (1 oca 1) IiL 11 C 0 ] (350) ? 

What i s the CSR address for the ne:•;t (remote) ItL 11 C 0 ] (17 5bb0) ? 

What i s the vector address for the ne:•:t (remote) ItL 11 C 0 ] (350) ? 

What i s the CSR address far the ne~;t (1 oca 1) ItL 11 C 0 ] (17b560) ? 

What is the vector address for the next (local) IiL11 CO] (3b0)? 

What i s the CSk address for the ne:•:t (rert~ote) ItL 11 C 0 ] (175b70) ? 

What i s the vector address for the ne::t (remote) L1L 11 C 0 ] (360) ? 

kT-11 su~~orts one IiZii-~A or --E~ eight line multi~►lexor 

with are additional IiZ11•-C or -P eight line multiplexor 
for a rt~ar: i mum of i b lines , o r one ItZV 11 four line 
multiplexor. ~fodert~ su~~ort is avai laL~le on 
remote l i nes ~ Ciut i s limited to Eye 11 103 t~~►e modert~s o r 
eQuivalent with the 'comrt~on clear to send and carrier' 
option installed to operate the modem in an auto-answer 

Ito you want I~Zii or ItZVii rt~ulti~le:•:or su~~ort CY/H] (i~)? 

rt~ode . 
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Respond YES if the target system has a DZ11 or DZV11 multiplexor. The 
default is NO. 

Uo ~o~~ want I~Z11 mUlti~le:•;or sU~~ort CY/~!] (Y)? 

Respond YES if the target system has a DZ11 multiplexor, NO if it does 
not. . The default is YES. If you respond N0, one DZV11 is assumed. 

Iio you want s~~~~o rt f o r two UZ 11 ' s C Y/i~ ] t i~) ? 

tJr~e T~ZV11 fo~~r lime m~~lti~le:•:or ass~~med. 

Respond YES if the target system has more than eight DZ11 lines. The 
default is N0. Note that the system will have at least 10 terminals 
in this case (console, plus eight on first DZ11 and n (>1) on the 
second DZ11). 

The 1 i ryes m~~st, be i r~ i t i a l i Zed to a ss~ec i f i c ba~~d 
rate. The choices a re 300 ~ 150 r ar~~d 11.0 ~►a~~d. 

IiC~ ~o~.~ want the 1 i nes i n i t i a 1 i ed to 300 L~a~~d C Y/~! ] ( Y) ? 

All DZ11 or DZV11 lines must be initialized to the same baud rate. 
Respond YES if the rate is to be 300 baud. The default is YES. 

Leo ~o~ want the 1 i ryes i n i t i a 1 i red to 150 baud C Y/~! ] ( Y) ? 

Respond YES if the DZ11 or DZV11 lines are to operate at 150 baud. 
The default is YES. If you respond NO, 110 baud is assumed. 

110 baud i s assUrt~ed . 

The vectors and C5F~ addresses are assigned to the floatin3 
sievice region and will vary with each installation. 

What is the CSC address for the UZV11 CO] (160010)?r 

Respond by entering the keyboard control register address for the 
first DZV11. The default is 160010. The range for valid responses is 
from 160000 through 177570. 

What is the vector address for the UZV11 CO] (300)? 

Respond by entering the keyboard vector address for the first DZV11. 
The default is 300. The range for valid responses is from 60 through 
770. 

What is the CSf~ address for the first DZ11 CO] (160010)? 

Respond by entering the keyboard control register address for the 
first DZ11. The default is 160010. The range for valid responses is 
from 160000 through 177570. 

What is the vector address for the first UZ11 CO] (300)? 

Respond by entering the keyboard vector address for the first DZ11. 
The default is 300. The range for valid responses is from 60 through 
770. 

What is the CSC address for the second I)Z11 CO] (160020)? 
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Respond by entering the keyboard control register address for the 
second DZ11. The default is 160020. The range for valid responses is 
from 160000 through 177570. 

What is the vector address of the second PZ11 CO] (310)? 

Respond by entering the keyboard vector address for the second DZ11. 
The default is 310. The range for valid responses is from 60 through 
770. 

The f o 11 ow i r,~ d i a l o~ue w i 11 asN, f o r the num~e r of 1 oca 1 
IiZ 11 o r I~ZV 11 1 i r,es ~ then the numL~e r of remote 1 ines . 
The tots 1 r,urt,be r of 1 ines i s the sum of 1 oca 1 ar,d remote 
1 ines. F'h~sical unit numbers of the IiZi 1 or UZV11 1 ines 
are assigned first to local lines and then to rert,ote 
l i r,es . Th i s ass i ~nrt~ent i s ~e rmar,er,t anti i is o rde r cannot 
~.e char~~ed . 

How manw I~Z11 lines are local terminals CD] (0)? 

Respond by entering the number of DZ11 lines that are local terminals. 
The default is 0. The range for valid responses is from 0 through 16. 

fi~iow mar, remote I~Z11 1 ines CIi] ( 0) ? 

Enter the number of DZ11 lines that are connected to remote terminals. 
This response should equal the total number of DZ11 terminals less the 
number of local lines. The default is 0. 

Now rt+anw DZV11 lines are local terminals CD] t0)? 

Respond by entering the number of DZV11 lines that are local 
terminals. The default is 0. The range for valid responses is from 0 
through 4. 

How manw remote L1ZV11 lines CU] (0)? 

Enter the number of DZV11 lines that are connected to remote 
terminals. This response should equal the total number of DZV11 
terminals less the number of local lines. The default is 0. 

The terminal service requires a set of input and out~►ut 
r i n~ t~uf f e rs f o r each to rm i na 1 su~~o rteci . The output r i n~ 
buf f e r clef au I t s i ze i s 40 characters . The i nut r i n~ s i ~e 
cie~ends on to rm i na 1 w i dth ar,ci amount of twn~e-ahead 
expected. The default sire is 82 characters. 

Si a of the output duffers in characters CU] (40)? 

Enter the number of characters that are to be buffered in the output 
ring buffers. E ach character adds n bytes to the resident monitor 
size, where n is the total number of terminal lines. The default is 
40 characters. The range for valid responses is from 10 to 132. 

Sipe of the ir,~ut buffers ir, characters CU] (82)? 

Enter the number of characters that are to be buffered in the input 
ring buffers. Each character adds n bytes to the resident monitor, 
where n is the number of terminals on the system. Make the input ring 
buffers large enough to hold at least one line of input. If the 
largest line accepted by an application is greater than 74 characters, 
you can adjust the size of the input buffers appropriately. The 
minimum acceptable input buffer size is 74 characters. Specifying 
less causes an error during monitor assembly. The monitor requires 
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82-character buffers for most efficient command operation. Buffers 

larger than 82 characters are rarely useful unless you anticipate a 

great deal of type-ahead. The default is 82 characters. The range 

for valid responses is from 74 through 132. 

Te rm i na 1 status rt~a~ be obtained b~ do i n~ an . t~TGET reQuest 
but some a~~lications require as~ncbronous notification of 

cban~es in terminal status. RT-11 su~~orts as~nct~ronous 
terminal status as an option to the .NTATCH 
reQuest and provides information on buffer and modem 
status as well as double CTRL/C. 

Iio ~o~J want as~nct~ ronous to rm i na 1 status C Y/NJ ( Y) ? 

Respond YES if your application requires asynchronous notification of 

changes in terminal status. The default is YES. If in doubt, respond 
YES. This option adds approximately 50 words to the resident monitor. 

Time-out su~~ort will cause the monitor tv reset at regular 

intervals any terminal that maw have gone off--line. This 
t~el~s to minimise the irt~~act of static (and similar) 
~ rob 1 ems ~ ar~d i s recommended i f may: i R~~JR~ ava i 1 ab i l i t~ 

i s i moo rtant to tt~e a~~ 1 i cat i on . 

Uo you want mu 1 t i ~te rm i na 1 t i me~-out su~s~o rt C Y/~! ] < Y) ? 

Respond YES if maximum terminal availability is important to your 
application. Respond NO only in the most space-constrained of 
situations. The default is YES. This option adds approximately 60 

words to the resident monitor. 

The SYSGEN assert~blin~ and linking process requires a 
source ins~ut and a binary output device, as well as an 
output device f o r mon i to r 1 ink mass . You rt~ust spec i f ~ 
the ~b~sical name and unit number for each (for eram~le, 
RtC 1 ~ I)f~4 ~ etc .) . Fo r more ex~ 1 gnat i on s see 
Section 3.b.i of the RT-11 System Generation Manual. 

What i s tt~e F'HYS I CAL nart~e and un i t of the 
source i nut device C I~I~U J ( RK 1 > ? 

The SYSGEN command files use the logical device SRC: for source input 
and begin by assigning SRC to the appropriate physical device. Enter 
the physical device and unit number for the device on which the system 
sources will reside during system generation. The default is RKl. 

What i s the F'HYS I CAL name and un i t of tt~e 
binary output device CI~LIUJ (Rf~O)? 

The SYSGEN command files use the logical device BIN: for binary and 
system output and begin by assigning BIN to the appropriate physical 
device. Enter the physical device and unit name for the device that 
will receive the .OBJ and system files output during SYSGEN. This 
device can be the same as the source input device, it can be an 
independent output device, or it can be a system device if there is 
sufficient space. The default is RKO. 

What is the PHYSICAL name and unit of the 
may output device CI~I)U] ( TT) ? 

The SYSGEN command files use the logical device MAP: for listing the 
link maps that result when you assemble and link the system 
components. If you submit an SPR to DIGITAL for a system that you 
created through the SYSGEN process, you must also send the link maps 
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for that system. The default device is the console terminal, TT. You 

can specify LP for the line printer, if your system has one. If you 

want to build a file for the map listings, specify the physical name 

of a block-replaceable device. Usually, the binary output device is 
suitable for the map files as well. 

To build an entire s~stem~ mount the source anti 
~ i na r~ ci i sl~.s ~ co~~ the f i 1 es SYC~lL1. MAC and SYSTRL .MAC 
to the source disks ar~d t~~e '@SYSBLD'. To build gust the monitors 
t~~e '@M0~lELL~'. To build Just the device handlers, t~~e 

' C+DEVE~LU' . Fo r more i of o rmat i on ~ read Section 3.6 of the 
RT-11 System Generation Manual. 

E~lU OF SYSGEN! PROGRAM--T+on' t f'o r~et to co~~ PK : SYC~lD .MAC and 
L~K : SYSTPL .MAC to the source d i sk Lief ore execut i r~~ the 
command filets>. Remember that SWAF'.SYS must 
be ors all bootable volumes. 

At this point the two conditional files (SYCND.MAC and SYSTBL.MAC) and 

the three command files (MONBLD.COM, DEVBLD.COM and SYSBLD.COM) reside 

on device DK: and are ready to use to build the system. Don't forget 

to copy SWAP.SYS onto your final system volume along with the monitor 

file. 

3.5 SYSGEN ERROR MESSAGES 

SYSGEN is a FORTRAN program and as such reports some error conditions 

in FORTRAN format. 

The error messages likely to be output by SYSGEN are listed below. 

For other errors, see the RT-11 System Message Manual. 

Message Cause 

?ERR 28 Open failed for f ile in 
routine "MAIN" line 1% 

?ERR 28 Open failed for f ile in 
routine "MAIN" line 19 

SYSGEN.CND not present on DK:. 

SYSTBL.CND not present on DK:. 

?ERR 62 FORTRAN start fail Insufficient memory to run SYSGEN. 

?SYSGEN-F-Answer value too large 

?SYSGEN-F-Answer value too small 

?SYSGEN-F-Inappropriate answer 

?SYSGEN-F-Illegal system device 
for base-line monitor 

The response exceeded the highest 
acceptable response. Refer to the 
specific question in Section 3.4.2 
for the range of valid responses. 

The response was less than the 
lowest acceptable response. Refer 
to the specific question in Section 
3.4.2 for the range of valid 
responses. 

The response was not of the type 
(alphabetic or numeric) required. 

Caused by selecting an illegal 
device for the base-line S,7 
monitor. The valid devices are: 
RK:, DT:, and DX:. 
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?SYSGEN-F-Input error 

?SYSGEN-F-Insert error 

?SYSGEN-F-MAGtape specification 
error 

?SYSGEN-F-No monitor requested 

?SYSGEN-F-Output error 

3.6 BUILDING THE SYSTEM 

Error reading the file SYSGEN.CND. 

Error reading the file SYSTBL.CND. 

Failure to select either of the 
magtape controller options after 
specifying that magtape support was 
desired. 

Failure to select one of the four 
monitors. 

Insufficient space on DK: to store 
the command and conditional files, 
or a hard I/O error in those files. 

This section describes the use of the conditional and command files to 
assemble and link the new system. 

The command files output by SYSGEN are customized to assemble and link 
the monitor and handlers. These command files consist of assembly, 
link and, if you did not choose to retain the .OBJ files, file 
deletion commands. You can execute the command files as is after the 
system has been suitably prepared, or you can alter them as long as 
the final commands perform equivalent functions to those generated by 
SYSGEN. Examples of alterations you might want to make include: 

1. Adding listing output files to the assembly strings. The 
default output device is TT:. You can change the output 
device to create a file instead of a listing. You can 
suppress the link maps by sending the output to the null 
device, NL:. Note that you must include a link map and SYCND 
listing with any SPR you submit to DIGITAL for a monitor 
created by SYSGEN. 

2. Changing the devices on which individual source or binary 
files are to reside to optimize mass storage usage. 

You need not execute the command files as command files. You can, of 
course, type the commands individually. This can be necessary if 
there is insufficient mass storage to execute the entire file or to 
repeat a particular step that generated an error without repeating the 
whole command file. 

The conditional files (SYCND.MAC and SYSTBL.MAC}, once developed with 
SYSGEN, can of course be used over and over without rerunning the 
SYSGEN program. To regenerate a system including source patches, 
simply edit the source file and rebuild the system using the existing 
SYCND.MAC and SYSTBL.MAC files. You need only rerun. SYSGEN if you 
want to change the configuration; it is not necessary to rerun SYSGEN 
to rebuild an existing configuration. 

If you make an error in the SYSGEN dialogue (for example, if you type 
an alphanumeric response where a numeric response is necessary), the 
program prints an error message and repeats the question so you can 
enter the correct response. To make other changes to your responses 
after the dialogue is complete, you should rerun SYSGEN. It is 
possible to avoid rerunning the SYSGEN program by editing the 
conditional file itself to correct any problem. This requires great 
care, however, and only the knowledgeable user should manipulate these 
files. If in doubt, rerun SYSGEN. 
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3.6.1 Customizing the SYCND File 

The SYCND.MAC file created by the SYSGEN dialogue contains 
conditionals that reflect your target system. Before you execute the 
command files, you can edit SYCND to make minor changes. 

3.6.1.1 Multi-Terminal Support for United Kingdom - RT-11 does not 
disconnect remote lines immediately when the carrier is lost. It 
waits for a period of time to avoid dropping a line due to noise. 
United Kingdom applications require RT-11 to disconnect a line 
immediately when the line hangs up. The DLll-E interface with modem 
support has a conditional that you can add to SYCND to include support 
for immediate disconnect. Insert the following line in SYCND.MAC: 

3.6.1.2 Non-Standard CSR and Vector Support - You can customize 
support for devices that are located at non-standard addresses by 
changing the conditionals in SYCND that define those addresses. 
Insert a line in SYCND.MAC for each non-standard CSR and vector 
address. The format of the conditional is as follows: 

dd$xxx = nnnnnn 

where 

dd is the two-letter device mnemonic 

xxx must be replaced by one of the following: 

VEC for first controller's vector 
CSR for first controller's CSR address 
VC2 for second controller's vector 
CS2 for second controller's CSR address 

nnnnnn is the six-digit octal address 

3.6.2 Requirements for Building a System 

Executing the SYSGEN command files requires sufficient free space on 
the binary output device to accommodate the .OBJ and .SYG output 
files, the monitor link map files, and the proper source components 
(as distributed with the system) on the source input device. 

3.6.2.1 Necessary Components - The SYSGEN command files require a 
running RT-11 system on the system device that includes a monitor, 
SWAP.SYS, necessary handlers for the source and binary devices, MACRO, 
LINK, PIP and SYSMAC.SML. Most working disks have these components. 
DIGITAL recommends that you use the SJ monitor in order to leave as 
much memory as possible available for MACRO's symbol tables. If disk 
space is a serious constraint, you can build a special SYSGEN system 
disk limited to these components (and perhaps DUP and DIR). The 
system disk should have at least 128 free blocks to accommodate the 
work file needed by MACRO during system assembly. 
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The source disk must contain the following source files (all of which 
are in the distribution kits). The source disk can be the same as the 
system disk and/or binary disk if sufficient space is available. 

SYCND.MAC (output by SYSGEN) 
SYSTBL.MAC (output by SYSGEN) 
SJ.MAC (if SJ or BL monitor being built) 
FB.MAC (if FB monitor being built) 
XM.MAC (if XM monitor being built) 
SYSDEV.MAC 
KMON.MAC 
USR.MAC 
RMONSJ.MAC (if SJ or BL monitor being built) 
RMONFB.MAC (if FB or XM monitor being built) 
KMOVLY.MAC 
BSTRAP.MAC 
MTTEMT.MAC (if multi-terminal support needed) 
MTTINT.MAC (if multi-terminal support needed) 
TT.MAC (if SJ or BL monitor being built) 
EL.MAC (if error logging included) 
BA.MAC (if BATCH support included) 
LP.MAC (if line printer support included) 
RK.MAC (if RK05 support included) 
DL.MAC (if RLOl support included) 
DY.MAC (if RX02 support included) 
DT.MAC (if DECtape support included) 
DS.MAC (if RJS03/4 support included) 
PC.MAC (if high-speed paper tape support included) 
RF.MAC (if RF11 support included) 
DM.MAC (if RK06/U7 support included) 
DX.MAC (if RXO1 support included) 
CR.MAC (if card reader support included) 
DP.MAC (if DP11 support included) 
CT.MAC (if TAll support included) 
NL.MAC (if null handler support included) 
FSM.MAC (if file-structured magtape support included) 
TM.MAC (if TM11 magtape support included) 
TJ.MAC (if TJU16 magtape support included) 

3.6.2.2 Size Requirements on Binary Disk - The binary disk must have 
sufficient free space to store the object modules and system files 
output by the system build process. If you do not retain the object 
modules, the space required is reduced to that necessary to store the 
largest set of concurrent .OBJ files needed and the system files. 
DIGITAL recommends that you assign a separate device other than the 
binary device for the temporary work files. Use the ASSIGN command to 
do this: 

An approximate guide for the free storage necessary is: 

300 blocks for each monitor produced 
10 blocks for each SJ, FB handler produced 
10 blocks for each XM handler produced 
200 blocks for each set of monitor object modules retained 
8 blocks for each set of handler object modules retained 

Hence, if you are building only one monitor with a typical complement 
of handlers, approximately 500 blocks of free storage is sufficient. 
If you are building all monitors with support for all devices and are 
retaining the object modules (the worst case), the storage needs can 
approach 2000 bl-ocks. 
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Make the free storage on the binary device contiguous prior to 
starting a system build (to do this, SQUEEZE the binary device before 
starting). 

The SYSGEN command files create the new system files with a .SYG file 
type (or .BLG for sysgened BL monitors). This allows you to use the 
system device as the binary device, and enables you to tell the new 
system files from the running (.SYS) files. When installing the new 
system, rename the .SYG or .BLG files to .SYS. 

The recommended procedure is to use separate source, binary, and 
system devices if possible; this speeds up the build process. If 
only two devices are available, combine the source and binary disks if 
possible. 

3.6.3 Building the Monitors 

If there is sufficient free space on the binary output device, 
building the monitor consists of the following simple steps: 

1. Mount the source disk; transfer SYCND.MAC and SYSTBL.MAC to 
the source disk (if not there already). 

2. Mount the binary disk (if not the source disk) and SQUEEZE it 
to consolidate free space. 

3 . Type : t~~~#i:~~lz{I...~.+ 

The monitor logs the commands on the terminal as they are 
executed. 

If you do not have sufficient free space on the binary output device, 
or if the source files do not fit all on one volume, enter the 
keyboard monitor commands that appear in MONBLD.COM by hand, shuffling 
files and volumes as necessary. (See Appendix A for an example SYSGEN 
run.) 

3.6.4 Errors When Building the Monitor and Handlers 

The most common errors that occur during system building are 

• Assembly errors 

• FILE NOT FOUND errors 

• OUTPUT FILE FULL errors 

• Hard I/O errors 

Assembly errors are most often caused by incorrect or conflicting 

responses during the SYSGEN dialogue. If you get an assembly error: 

1. Carefully re-examine your responses to SYSGEN. You can often 
spot the problem by reading the conditional files (SYCND.MAC 

and SYSTBL.MAC). 

2. If all is correct, make certain that you have the proper 
versions of the source files on the source disk and, if you 

have edited them, that you have not introduced an error. 

Compare the files on the source disk to the originals on the 
distribution disk to check for differences. 
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FILE NOT FOUND errors are most commonly caused by failure to copy the 
SYCND.MAC or SYSTBL.MAC files to the source disk or by failure to 
include all necessary source modules on the disk. 

OUTPUT FILE FULL errors are caused when there is not sufficient space 
on the binary output device to accommodate all output files. This 
condition can also cause the "?MACRO-F-Input-output error on workfile" 
message to appear. This usually means you did not assign the work 
file, or it needs more space. If you did not SQUEEZE the binary 
device before starting, try again after SQUEEZEing. If you elected to 
retain the .OBJ files, rerun SYSGEN and obtain command files that 
delete the .OBJ files. If you have other unnecessary files on the 
binary device, delete them. If all this fails to correct the problem, 
you must enter the system build commands by hand, shuffling volumes as 
you go. 

Hard I/O errors are caused by bad volumes or write-locked drives. If 
the drive is write-locked, enable it. If the volume is bad, try 
another. 

If you encounter an error which you cannot explain or correct, send a 
listing of the conditional files SYCND.MAC and SYSTBL.MAC along with 
the console output in a SPR to DIGITAL. Be sure to include the 
conditional file listings and all relevant console output. 

When you boot a monitor that you created with SYSGEN, it prints an 
identifying message like the following: 

The (S) indicates that the monitor was created by SYSGEN. 

3.6.5 Building the Handlers 

The instructions for generating the handlers are identical to those 
for generating the monitor except that you substitute the handler 
command file DEVBLD.COM for the monitor file MONBLD.COM. 

If you desire to build both the handlers and monitors in the same 
operation, use the command file SYSBLD.COM, which simply invokes the 
other two. 

In certain situations it is desirable to build a monitor with 
only a 

few device slots, build many device handlers to go along with that 
monitor, then use the INSTALL and REMOVE commands to activate and 
deactivate device handlers as needed. Each device selected as part of 
the SYSGEN dialogue is allocated a slot, and commands for building it 
are output in DEVBLD. Devices not selected are not given a slot in 
the device tables, nor are commands for handler generation included in 
DEVBLD. The procedure for building handlers for devices not included 
in the monitor tables is as follows: 

1. Execute SYSGEN, selecting monitor options desired and 
selecting support for those devices for which slots are to be 
allocated. The resulting conditional and command files are 
used to build the basic system. 

2. Re-run SYSGEN, specifying IDENTICAL monitor options, but this 
time selecting only the additional devices for which handlers 
are to be generated. You can then use the resulting 
SYCND.MAC and DEVBLD file to build the additional handlers. 
Do not use the MONBLD and SYSTBL files output by this second 
run; discard them to minimize confusion. 
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3.6.6 Beeping System Components 

Once you have built the system, keep the conditional, command, and 
output files from the generation process if possible. You must retain 
at least the conditional and command files. All SPR's on RT-11 
Version 3B must be accompanied by a listing of these files as well as 
link maps if a monitor created by SYSGEN is being used. 

If you retain the .OBJ files, you can reassemble a particular 
component and relink by hand (should that be necessary), saving the 
need to rebuild the entire system each time you make a minor patch. 

The .SYG files output by the generation become the equivalent of the 
distribution masters for the customized system and should be preserved 
and stored accordingly. 
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CHAPTER 4 

ASSEMBLY AND LINK INSTRUCTIONS FOR SYSTEM PROGRAMS 

4.1 GENERAL INSTRUCTIONS 

You should assemble the RT-11 monitors and device handlers in at least 
16K words of memory; less memory makes the assembly times 
prohibitive. Use RT-11 MACRO as the assembler and RT-11 LINK as the 
linker in all cases. Ensure that all assemblies (except ODT) and 
links (except where otherwise noted) are error free. 

Throughout this chapter, the following conventions are used: 

1. Default file types are not explicitly specified. For all the 
source files, the file types are .MAC. The assembler output 
is .OBJ and linker output is .SAV. 

2. The system macro library, SYSMAC.SML, must be on the system 
device during all assemblies given below. 

3. In the example command strings, the sources are kept on 
logical device SRC:, binary output is to device BIN:, and 
listing and map files are output to LST:. In actual 
practice, you can use any appropriate device. 

4. For the purposes of these commands, SYSLIB refers to a system 
library containing only the FORTRAN OTS routines. 

The instructions are presented as BATCH streams that you can use to 
generate the various system components. You can substitute equivalent 
indirect files or direct keyboard monitor commands if BATCH is not 
appropriate. 

All RT-11 system assembling and linking operations are normal 
operations. You can alter the command strings in the descriptions 
below to take full advantage of all RT-11 MACRO and LINK commands. 
Most of the commands shown are CSI level commands; you can, of 
course, substitute equivalent monitor commands. 

Assembly and link instructions for the monitor and handlers are output 
in command files as part of the SYSGEN process. Examine MONBLD.COM 
and DEVBLD.COM after an appropriate SYSGEN run for monitor assembly 
and link instructions. 

4.2 BUILDING THE SYSTEM MACRO LIBRARY 

.T. .T..Y 
:i: t:l 

~~"fE:;:i i"i(~I~E:: .:̀:i'~~i~"if~C; . Sill... 
. ~i l.. I ~ M~ 
*~ ~ i~ + SY;:ii"i~C:. {ii`'il... ..:~il~iC; ~ {~Y~ai~f~t::. i"i~'11:,~i`~ 
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4.3 BUILDING BATCH 

~JaE/hT1 ~./Tl~ik:: ! L~~1TC:H. ~A~r 
'r'T'YIa 

~~EO ~fAKF: E~ATt~I-~ 
.R I"IAC~ia 
*E{III: ESA, l_~T: ~A= 01"-~C: OYC:I~Ii, I{A/C: 
*T~ I i~ : r~AX, l_ST : ItAX=-~SF~C : X~f , OY(a~Ili , TEA/C: 
~~Ii~l: E~AT'CF~, L_a'r: r~AT'C;I~f ~ OF~C: ~ATCN~/C~ 
.f~ LI~lK 
~KE{II~l:~A.;aYO,LOT:~A =''I{ICI:IAA 
*I~I14: ~AX.OYs,1~5T: E~AX =-~Etli~l: SAX 
*~ I ~! : ItATCF~I : LO'T' : BA'T'CH==I{ I I`! : I{ATC;I~! 
~F:QJ 

4.4 BUILDING PIP 

~JOE~/~iT' 11 /T l' ICE: ! F' I F' . SAT 
TTYIa 

~i~fE~ ~iAhF: F'IF' 
. fi ~iA(aFiO 
*~Ii~l: F'IF', L~'r: F'IF'-~aCiC: F'IF'/ca 
. ~ ~ I l~h 
~KE~I~l: F'IF', LO'r: F'IF'::=~Ii~: F'IF'/r~:100 
~~OJ 

4.5 BUILDING DUP 

~Jar~~hTx x/'rlt~~. ! I~uF~'. ~A~r 
'T' ~' Y 1 ca 

~~'f~~a I"iAKF: IiL1F' 

~Ic~ I ~! : IiUF'~a'r , I_.~T~ : riUF'haT/c::::=qF~C:: Iil.1F'~ca'r 
~KE~I~I:I~UF'IIriA, l..~al': Zil.1F~'Ii~'fA/C:==qF~G:IiUF'Ii~A 
~KI-~II<l:IiUF'E~XT, I.~~i'T':I:~tJC='E::X~r'/1;==::ifi(:;:I~UF'I::.X'r 
aKF.t I ~! : I~UF'~a"L':I~ , L.i'T~ : Z:~I.II~~':at;l\I/C;=.:~if1C:: I~Ui~~'c~C:l`I 
~KE~I~l: UUF'~C~U, C..::i~r: zil.1F='~aC~U/f::~-::iC~t~:Iil.1F~'~C~IJ 
~KI~ I i~! : IiUF'I~'0 ,1...~iT : I~l.1F'Ila/C:~==~aFi(:; : I~l.1F';~ Fi0 
~KI~II~I: UUF'Gf~~, i...~i'T~:I:iUF'(;FiE:/C;~=~iI~C::I~UF'GF~C:: 
*L~Ii~I:I~UF'~07~, I~.O'r: Z:~UF'Ica'r/l.r~~~~afi(:;:I~ul=~'~(JT~ 
~KE{I1\!: ~fl~l.1F'I~O, C..sT: i"iI~UF'Fi(:1/r ~~~-a"FCC;: ~'iriUF', I~UF~'~(a'r 
~~ I H : IrfI~UF'ZFZ , L.Ci'T' : i~IiUF';~~/G~~=qhG : ~fIiUF' , I~l1F'1h'a 
7KI~Ii~I:I"iI~UC''I~a, L~r-iT:l"fI~UF'L~C)/Gm~;aF~C;:I"fl~Ul~', T:~UF'I{OT' 
*~ I A! : i"iI~UF'q(.~ , I~s~r : ~'iI~UF';aC~/C~.~a"rZC:: ~iI~UF~' , IiIJF';~C~1.1 
~I~!~l:1~E~OaT, C_OT: ~L~aClT~=OhC:: ~iL~aa'T'/G 
~L~I~l:1"f0I{caaT, I...s~r: i"f;a~C)aT~ M~-afit::: ~'iriT~C)aT'/q 
. ~ ~I~I: 
~L~I~l:IiUF',L.sT:IilJi~'--I{Ii~:IiuF'I~fa~r; w// 
~~ I ~I : I~uF';r~ o/a ::~ 
*E~I~l: Zil.1F';at:~l, X:iUF'C~XT', L'~UF~'gF~'E , xil.1F'I:~caT, IiUF'II~A/0: 1 
*E~ I1\! : I~UF'Oc~U/ca : 1. // 
~r~ I ~! : ~fl~Uh' , L..O'r : ~iLiuh'::::~ I ~! : I~~ril.1F'I~C) , ~fI~UF'ZF~ , ~iI~UF'~C~ , ~iIiUF'E~ca/W 
*I~Ii~:I~~acaT. ~ca'r, I...:aT: ~Ir;ocal'::=I-~I~t: ~L~aa'r 
~I~Ii~:I~s~acaT. ~c:)T, I._sT: ~sr~aaT:~:r~I~I:I~Isr~caca'r 
~F:U.J 

4-2 



ASSEMBLY AND LINK INSTRUCTIONS FOR SYSTEM PROGRAMS 

4.6 BUILDING DIR 

~JO~/~T11/TIDE ! riIF~EC~r.EAT 
T 'T' Y I 0 

~~fES MAKE rill 
. ~ i~ACh0 
~kE~I~l: r~IF~it~T r I_O~r: rilF~iOT/C~OF~C: riIF~1OT' 
*E~I~l: r~I~r~AT ~ LOT: r~I~riAT/C=Of~C: rilFiF'kE r r~I~riAT 
~kE~I~l: r'If1(''fA~! ~ LOT: rilF~t''fA~!/Cw•OkC:IiIhF'hE r I~If~I~fAh 
~kE~I~l: riICiT11 ~ LOT': rilhTi i/C~OhG: riIF~F'~E r r~IF~T11 
~c~I~l: UIhOWT r LOT: riI~OWT/C~~ifiC: riIkF'F~E ~ UIF~OWT 
~K~It~: rilh~AT ~ LOT: ril~i'~AT"/C-SF~C: riI~F'~E: ~ rilFi~fAT 
~~I~l: r~I~r~K ~ l_O'r: UIF1r~K/C=~iF~(:: riIF1F'F~E r UIkUK 
*I~I1~: riIF~~f~r ~ LOT:I~Ihlri~r/C=ORC: ri1f~F'F~E ~ rilr~~iT 
*~I~l:I.~1FZCT' ~ LOT: rilhCT'/C~-ORt::: riIC~F'hE ~ r~If~CT 
*E~Ii~:I:iIF~OUF'r L..OT: riI~OUF'/C =OI:iC: r~IFiF'F~E r riIF~OUF' 
*~IH:r~IF~ORT'rLOT':Z:iIF~Or-~T'/C~=0~C:r~IF~F'f~E'yriIF~OF~T 
~E~I~l: ri1Fi0UT r LOT: rilF~OIJ'r/C= OTC: riIF~F'hE ~ riIF~OUT 
~Ic~I~l: riIF~E:Fi~i r I._O1': r~IFiEFiFi/C-OFiC: r~If~F'f~E r r~IF~EFiFi 
~KE~I~l:IiIF~F'~T r LOT: r~IF~F'i~'r/C:~~=O1=~C: r~I~~fAC/Ivf ~ IiIr1F'F~E: riIF~F~iT 
.11 LI1<!K 
~~II'~:IilFi r LOT: r~I~/W=E~I~I:IiIFi15T r r~I~r~AT r r~Iki~A~! ~ IiIRTi i/U:100// 
~K E~ I t~ : r~ I F~ O W T ~ ri I h ~f A 'r r r~ 1 F~ ri K ~ ri I f~ >~f 'r ~ ri I F1 C T ~ ri I F~ O U F' 
~K~l~t: rilkOF~T ~ riI~OUT r r~IFiE:FiC19 rilr~F~iT 
~// 
*F'ATCI~I 
~EO,J 

4.7 BUILDING EDIT 

~JO~/FiTi 1/TIi"fE ! EriIT. SAT 
'T"T' Y I 0 

~~fEO MAKE: Erg I T 
.fi ~fACf~0 
*r~ I ~! : VTC:Eri 1:LOT : V'rGEri 1 =~OI~C : Eri I T'riF' ~ VTCAL 1 /C 
~~ I H : VT'CEri4 r LOT' : V'rCEr~4-~OkC : EIi I Tr~F'/F' : i ~ VTCAL4/C 
*~ I H : VTr~EriT ~ LO'r : V'rl;Er~'T' =--OkC : Eri I Tr~F/F' : 1 r VTE~AOE/C 
~KE~I~l: Er~IT' ~ LOT: E:D1'T' ~Of~C: V'ri'~AC r EriIT/C 
. ~ L 11~ K 
*E~I~l: k~r~IT ~ l_OT': Eril'T' ~~I~l: V'T'CErii ~ VT'CEr~4 ~ V'rL~EriT r E:ril'r/W 
~k:OJ 

4.8 BUILDING HELP 

~JOI~/FiTi i/TTI~E ! HELP. SAT 
TTYIO 

~i~fES i~AKE HELP 
. r1 ~fAC~0 
aKE; 11~! : HELP r LOT :HELP =0~C : HELP r T I0/C 
.~ LINK 
*~ I>`! : HELP ~ LOT :HELP= E I H : HELP ~ 5F1C : TECO/E :2000/W 
~EOJ 
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4.9 BUILDING ERRUTL 

~JaL~/Ft'r1 ~./T:I:i"fE: ! F:LCIG. ~A'r .r..
1'' Y I 0 

~I~~::a ~A!\E ~'~rzal~ k..C~G UT II_ I TY 
. h ~fAChO 
~k Li I ~ : I::: Fi Fi 11 'Y' k_ r k_ ~i 'T' : ~ Ft !~i U 'Y' k..:~: ~i Fi C : k:: I~i Fi U 'T k_ / C 
. h L :1: ~ h 
~K ~ :C ~! : F:: Fi Fi !J 'r k.. , k_ ::i T : k: I~ Fi U '1" L -- ~{ :C ~ : E I~ IZ L1 'T' k_ 
~E:a,J 

4.10 BUILDING MACRO 

{~JaE~/F;'1' ~.1 ! ~iACFiO . F{A'T 
'T"T' Y 1 a 

~~iF:G i~Ahk~ i~fACF~0 
. T I l~f 
. F~ Iri A L: I~ t:I 
~r~:C~l: i"f~"iAl~l, k_~a"'T:l''i1"fAI~1-~GFi'C:I"iF~'AFi3 r i"fi"fAII~I, I"iF:t~lr~/C 
~kL~II~: ~fi~E~WCL r L.~a'T:1"i1~lE:WCL~~caF~C:I"fF~'A1=i3/I~': 1 , I"firIEWGL r ~k:~lr~/t:: 
*~II<!: i~'iC:lZF It] r LG'r:lvit::FtF`IU==aFiC.::l"iF'AF~~/F•': 1 r I"iChF'Ia r ~F:~lr~lC 
~K~:C I`l : I~i~lVi''iFiG , LG'1~ : I"f~lV1"iF~:~~-~~il~t; : I"iF'AFi;~/I=' : 1 , I'"iACFI...I"i , f''fI~IVi"fFiG r i~f~l~lri/C 
~IcE~ll\!: i"iiwAr~k'-::i._ r LG'Y':I"ik..A~:{E:l...~~GFtiC: i~iF~'AF~~/f'': ~. , I"fL1E{k:L. r I"fFr'~tr~/C 
~k1~ J: ~ : ~~IF::WST r L:i'T : I"fi~lk:.W:a'T':= ciFiC : I"iF'AF~;~/F' : 1 r I~fI~IF~'WG'T r t"iFi~ll~/C 
7k~:l:l~:IrlA;:ital"iT, L~iT' :l"iAi:iGi"f'T•=~iFiC:: I''iF'AI'~:3/F' : 1 , ~AGG~i'T r I~f~l~ri/C 
~cr-~II`!:I"II.:~(i~F'~a r l._~iT: ~'iE:i~IX~F~'G:-:ciF~C::I"fF~'AFi3/F': 1 r iriENI~F'S, ~'iE1~lr~/f.: 
%K r~ :C I\I : I~ E: i~t r~ l_. I`! , I_.:~ T : I"f F:: lrt Z ~ 1... ~l -= r Fi t::: I`~i F' A Fi 3 / F' : 1 , I„i E i~ r~ L. ~! r I~f F' >`! ri / C 
*L~I~l: ~i:~F:'Tri~! r L..GT: t`~i{~F:T~:~I`l~~~il~iC:l"iF'AI~~/N~': 1 r i''fSE'Tr~i~! r 1"f~~lr~/C 
*EtII~(: ~:C~t~I~ L r k..~i'T':I"~:C~lUF'L~=GF~C: i"iF'AFi3/F': ~. r 1~INt:IF"L r ~E:~lU/C 
*r-~ :c ~ : ~Gl.~'Y'UF' , k..~i'Y' : I"I::ik::'rUF~'=~~iF~C:: i"fI~'AFi;~/{~' : 1 r ~G~TUF'/C 
*r~:l:>~:lri:l:~l]:t,'I~i, i...:a'T: i~J:>~lJ:V~i~SF~t::I~IF'Ah;~/F': 1 , I"fACF~'L~f/F': 1 , ~fl~llV~! r ~iE~lri/C 
*E~II~: ~II~:CF'1..., L~i'T:I'ri:l:~l:l~'L. WGI~C:: i"fF'AFi3/F': 1 r ~I~1F`L r i"fE~lr~/C 
]Kr~:Cl~:l`rfA:a;:iF~:lri, L::i'T':I"iA~i;:iE::i"I ~GF1C::I'~iF'AFi3/F': 1 , ~'fASSf'~, MEi~ri/C 
~I~I~I: t~~l~:~hCT, I_;aT:I~iNrikCT'~GF~C;: ~iF'AFt~/F~': 1 r Iril`lriFlcT, I~ENr~/C 
}K~:l't~ : i''fl"'hUl='C , L;aT' : I"fF'FtaF'C~'GFita : t"fF'AF~;3/F' : 1 , ~F'FiOF'C r ~fE~lri/C: 
~kr~Il~l: i~fACFir~, k_G'~':1"iAt::Firi~:akC:: i"fl~'A1=i~/F': 1 , i"iACFir~, ~F:~Ii/C 
]Kra I ~! : I~Itllrfk.. I a r k_G T' : MI*!~'ik.. I G-~5F1C : I"fF'AFi:3/F~' : i , I'~fl`!i"fL. I G r ~El~tri/C 
~~ T ~I : I"fltlt:~lriL. ~► I._~i'Y' : ~f~lC~IriL.~G~C:: I~iF'AF~3/F' : 1 , >`~~lCl~riL. ,1~~i~ri/C 
*L~:C I~ : I''il~'k_OAT , Lt~T : ~'il~'LUA'T- .~aF~t:; : t''iF'Afz3/i`' : 1 r I"i1= L.aA'T r I"ik:~lr~/C 
aKr~ x ~! : I"f~itaZ~Fi : L S'1' : I''f~aC;l'~11:-:GFi'C : NiF'AFt:3/F' : 1 r i~'iGCriC~ r I~ik:~ir~/C 
~kr~:[I\!: ~iL.IGTC r k..GT':I`~L1 ~i'l~C =-GF~C:I~F~'AFi3/F': 1. r ~'fLl STC r ~iC~'i~lr~/C 
~(cr~.ki~l.I"iF_I~(I~1iG r Lea'T'.l"fC:.i~lr~L~.a-•..?I'~(.. • l'~H'Ah~/F•'. .k , t"fE'IrI~L~;a ! I~fE.i`!r~/l., 
~KI~:Cirl: i~l><IGE:C;F~, k..GT': ~I\IGC::C;F~'~GF~C:I"iF'AF13/F~': 1 r ~"f1~;:iE:C:F~, ~'i~l`!r~/C 
~K~ I i,! : i"iG~.'~'I"iX r I._~i T' : I"f;aF:T'I~iX~= r(~~t~ : iriF'AFt3/F' : ~. , I"i~iE:Ti~fX r I~i~i~lL'i/C 
~K~Ii~: T'fI~ATI~I'~ r L~aT': ~friA'rr~h== 5h'C':I"il='AF~3/C'': 1 r I"fr~ATr~Ft,,~iF:~lr~/C 
~fc~:l: lrl : T'i0F'T'F:Fi , k_~i'T : i~'it~l~''T'C::F~~=Grit::: ~'fF'AFi:3/F' : 1 r 1vIClF'T~Fi r ~~.I~r~/C 
~Icr~:Cl<I: ~lWaFtr~~ r LGT': i"iWaM~r~~{-::..~"ihC: i"fF'AFi:3/F': 1 r ~'fWaFir~~ r ~i~.i~tri/C 
~icr~li~l: i"ii~lt"iACS r L.~:i'T':I~'fI~I~AC::i=~~:il~(::: ~iF'Ar1;3/F': 1 , ~i~11"fACS, I"iE~lr~/C 
~r~:Cl~:l+"il~F..F''T, LGT:I"f11E:F~'T':-~GhC: NiF'AI-i;~/F': ~. , i`~F~~F''T, I~E~lri/C 
~ic~:[I`!:l"fCaVF'G'T r I...wi'T':l'~C.~VF'G~T' ~=~iF~C: ~!F'Ar~3/ 1=~': 1 , I"iCaVF'GT r ~'iF:~lri/L" 
~IcE{Ii~I:I"ft~IEXF'G r LGT:I"fi~IF:XF'~i==aF~C:I~F'AF~~/F': 1 r i'+fl<IE~XF'S r ME:~II~/C 
~Kt~l ~ : I~I~lF~WCr~ r k_~iT : ~fi~EWCX~~~iF~'C : ~fF'AF~3/F' : 1 , ?~~lL.WCri , ~fE~lri/C 
~KE~I>~!: ~iACOF': LG'T': ~iACOF'~=SF~C: ~iF'AF~:3/F': ~. , ~fACQF', t~E~lIi/C 
aKFtll`I:I"fGCI~L.~, I._::iT: ~i~7Ci~lk..T:~ ==GFiC:I"iF'AFi3/F~': 1 , ~iGCi~k_N, ~F:~lri/C 
7Kr~1i~l: ~ACFiC, k_ST': t"fACF1C-~:aFit:;: ~iF'AF~~/F': 1 r t'fAC;F1C, I"iF:~lr~/C 
aKr~I~`d:l"iGLTL~I r k_GT': i`~iC~l:'1"k..iV=-51=~'C: r"fF'AFi3/I~': ~. r t"fGE:TL~, i"iE::~lr~/C 
~K~Ii~:l'riGLTTI''f r I_.wiT:l"fSI~TIi"f=CiF~t::1"fF'AF~3/F': 1 , i"i.Cil~~'TTI"f, I"fE:~tI~1C 
~k r~ :C l~! : I~ G ~ 'T' ri F~ r I...::i T : l~ ;a k~ 'T Z:~ I~ = S Mt C : i`~i F' A Fi 3 / I~' : 1 ,1~ 5 F: T ri Fi , Irf E i~l ri / C 
~I~I~l: ~'iGMAFiG, LGT:I"fGi"fA(-iG-~,raF~C: ~'fF'AFi3/F~': ~. r 1`"iGl''iAFiG r I"f~.l`!r~/C 
~K~I~t:l"iht:~LF'T r 1...~i'T:l"iFtitJLF'~~'~~;. 1=~C:1"iF'AF~;3/F~': 1 r I''ihCaLF'T r ~F:~lr~fC 
~KE{Z~1:1~'fi~Ik..~iTG r LCiT:I"irILGTG~-raF~L;: ~F'AFi:~/F': 1 , I"f~ILS'1''G r ~'fE:l~lri/C 
*r~I~l:l"ili~U~lF' r I...~-iT:l~'iF~.~~Ui~ll-~'-SF~C:I"iF'AF~3/F': 1 r t"ff~.~~Ui~IF', i"fE~lr~/G 
*~ I ~ : i"iGYI"f~l... r L.GT : I"itaY1"fr-~k_--~ahC : iriF'AF~~/F' : ~. , I'~,a-'Y~ir~l_. , ~'fE~r~/C 
*~ I ~! : iriVl~'faVFt r k_ci'T' : i"fVI"iatlFi---'~aFiC : i~F'AI"1;~/F' : 1 r ~'iACF'I_.~'f/F' : l r i"iV~"iaVFi , l"fEirlr~/c 
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~lcF~I1~l:1vIF'USH r LST :1viF'USN==SRC : I"fF'Ah3/F' : ~. ~ ~'iF'l.1Sl-~I ~ 1riEt~r+/C 
~~ I ~! :1vISF'ACE ~ l_ST : iviSF'ACE ~~Sr~C : ~IF~'A~~/F' : ~. ~ ~fSF'ACL": ~ IvfE~1r+/C 
~~ a: ~: ~Izr+wr~ ~ LS~r : t~hr+wl~=:.SAC :1~F'A1~~3/f:~ ; ~. ~ iviRL+wR r ~1~.~1r.+/c 
.Iti ~.I~h 
*I~ I ~ : ivfACrtC1 r LS'r :1riACF~a~=I~ I ~! : i~i~A I ~!/T/W// 
*C:tIi~! ~ ~fSF'AC:L: ~ 1viSETlviX q ~il~'uSN y 1vi~I~AC;S ~ ~Cr~F- ra 
sic Ic I i~1:1vI I~i ~i l.1 l~! F' r 1''i i~1 V Ivi Ni S r ~S A C C) F' ~ 1vf A C; R C 
*~:Cl~: ~~iC;~ll..E{ r 1"i[~~lZ:iL.N ~ 1"iC~'l~~C1F'C 
~r{Ir~:I~~I:~wC;~. ~ ~I~t:;~r+I... y ~Sc~r+~ 
~z{ :C ~1:1"iF~i:~F~'1' r 1~WahriXt ~ 1v1~1SF.::CR 
~I{:1:~l: ~r+A'T'z:+~ti y ivit:lVr''c>T y ~~lEWC:r+ 
:~~{:[~!: ~T~~f:::XF~'S y ~iGN:'T~I...~! r ivfSk::'rl~: ~Sk'Tr+R r ZviGI~AE'n 
~~{ ]: ~! : ~ftt:li...I~~''r ~ i~SY~~L.. ~ ivfV~it:)V~ 
~KZ:~:Ci~: ~f:l:~l:I:F~~I._ ~ i"iSF:'T'uF'r I~:C~laF'L_/(:l: 1 
?k ~:~ :1: 1\! : ~ A ~:i c> I:::1"I f 1"I ::i k. 'T' r~ ~ / C? ::l. 
*~~ :C ~! : Ivi I ~? V~ r 1"il:::~X:+f:~'~i/Ca : :l 
~tZ:~ ~: ~! : i~ACF~r+ ~ ~'fI..AF.;F:C.. r I✓fASGi~~r ~ i~i~F:W:~'r ~ i~1~r+~CT/a : 1 
~CE{IN:I~'iF'L..aAT/tJ: ~' 
*~ :i: ~ : ~iF~riWi~ ~ ivfClF'1"F::Fi/a : 

$ :1: ~! :1~ I~ !._ t:i 'r' tti ~ 1"i I~' ~ ~ Z:+ ;~ ~ ~"I !_ ~: S '~' (.". / a : ;3 / / 
~Ci'r'AF~

.~ 

. 'Y~1: ivi 
~}1"ik::~.~ NIAhE~ trfAC.;l:31t 
. F~ ~iAChO 
*~{:CN: i"f~A:I: i~. ivi$h ~ LS7':I"fi"fAI~. LS$ == SRC: iviF'AR~ r ~i"iAI~! ~ I"iE~~+/C 
~kr~ I l`! : ~~lI~W(:L.. ~iC31~ y LST : ivf~lEWCL... LS8= SRC : I"fF'AR~/F' : ~. r i''f~IEWCI._ ~ i"fE~lr+/C 
~t~ I ~! : I~CF~F' I Cl . I~$f\ r C_ST : i~CRF' I a . LSB~Sf~C : i~F'AR~/F` : 1 r 1vfCRF I a ~ i~F:i`tI:+/C 
~k~ I ~ : ~f~tV~fRS . ~f$h ~ t_ ST : ~f~lV~iRS . L~$~~SF~'C : I~F'AR~/F' : 1 r IvfACFL1vi/F' : 1 ~ ~Ii~V1viE'S x ~fF:~lr+/C 
*r~ I ~! : ~fLA$EL . ~8h y LST : iviLA~EL . LS$ =Sf~C : ~iF'AR?/F' : 1 r i~C_AT~EL ~ 1~'iC~i~lr+/C 
*$:C~l: i~l`IEWS~r.1~$f; ~ LST: ~I1~IL:WST. LS$=-SRC: ivfF'AR:'/F': 1 ~ i~'i~lh:WS'r ~ ~E'i~r+/C 
~kf~ I ~1: fvIASCi1vf T . i"If~h ~ L..ST : f"fASGi'~fT . l_58~=SF~C :1~'IF'Al~i~ /F' : 1 r 1~fASGt"I'T r i"fENr+/C 
~lcL~:C~l: ~'iE I\lr+F'S. ~i$h y LSD': fvfE~lr+F'S. LS$~-SRC:: ~'iF'Ai~~/F': ~. r i~E1<lr+F'S r iviEi~r+/C 
*~ I ~! : I~E~1r~i_.i~ . i~'f$h r I...S1' : i~Et~r+L..~! . LSBw~SRC : ivfF'AFi~ /F' : 1. y ~fEl`lr+L.i~! ~ friF:i~r+/C 
~KE~II`!: ~fSETI+~. t~$h p I...S'r: ~s~:Tr.+~1. LS8 =SFCC:: ~fF'Afi~' /F': ~. r 1viSETr+~! ~ 1vfE~1r+/C 
*~ I i~1: i"i I ~laF'I_.. t~$f1 r I..ST : i~'i I ~lCIFL . LS8 ~~SRC; : iviF'AR~ /F' : 1 r i"i I i~aF'L r iriEi~r+/C 
*L~ T ~! :1"fSE:'rl.1F' . ivf$h r C..S'r : i"iSF'I'UF' . L..SB=::CiFi(::: ~F'AR~/F' : :i. r i"iSE"T'l1F'/C 
~c~I~1:IvfI~lIV~I. ~18h ~ LST:lvllftxV~f.LS8=SRC: i~F'AR~/F'::C ~ ~IACF'L~I/F': I r ~III~lIVfvi f t~E~lr+/C 
~~I~t: ~fII~IF'L. ~f3h r LST: ~fl~llF"L. C_S$=Sf~C:IvfF'Af~~/F': ~. ~ i~I~lIF L ~ ~iE1~r+/C 
alcr~ I A! : ivfA SSF:i"i . i~f3f\ ~ LS'r : i"iASSE~ivf . L_S$==SFiC : i~iF'AR~/F' : '1 ~ i"fASCiF:~''i r I"iE~lr+/C 
~~:C~! : MI~r+RC'r . i~$fi r LS'r : ~II~r+RC:T . LSS~SRC : l~F'AF~~/F' : 1 f i~i~r+FiGT ~ ~iEi~r+/C 
*r~ I ~! : ~fF'RaF't::. ~f8h ~ l..{:iT' : i~F'RC)F'C . LSB~~SRC : ~F'AR~/F' : 1 ~ ~iF'F~CIF'C r 1yfE:~lr+/C 
~~ I ~ : ~iA(;Rr+ .1vf~3h ~ L.ST : i~ACRr+ . LSB~-SkC : l~F'AR,~/F' : I ~ ~IACRU ~ IvfEi~lr+/G 
~~ I ~ : ~~liviL I S . I''i$I~ r LST : f"If\!~'i!._ I S . I_.S$~=SAC : i"iF'AFi,:~/F' : ~. r 1vf~llviL I S r l~E~lr+/C 
~~:Ci`I: i~I~C~1r+L. i'~$f\ r l..S'T': ~i~lC:1~I:+L. LSB~SRC: ~IF'AF~ /F': I r ~i1*1C~lr+L: ~EI•!r+/C 
~KE{I~E: i~F'C_ClA'r. ~if3h r I_.S'r: ~iF'LC}AT. LS8 -:aCiC:l"fF'AF~',~'/F': 1 r 1"fFLaAT r 1"fEi\!ri/C 
*r~ I ~! : ~SC;r+k . i"i$h r LST : i"iSCriFi . I._SB~SC-~C : i"iF'AFi,~'/F' : 1 r I"iSCr+R r t"fF:~lri/C 
~k~:C i~ : ~fl... I STC . ~fBK ~ LST : AIL I S'rC . C..SC3:~:SF~C : iviF'AF~?/F' : 1 ~ i~L I STC f ~iEi~r+/C 
*I~ I1ti1: i`~E>`1~I+S . ~fBK r L_SI' : i'~E~t~{r+~i . I_.,~iB=-SFiC : ~'iF'AF~,"'/F' : 1 r ~'iE~IE{r+S r i"fE~r+/C 
~cl~ I i~ : i"fi~traEC:Fi . T"f8h r I_.ST : IvIi~SECR . LS$=SRC :1"iF'AF~ ;~'/F' : 1 r ivii~lSE:Cfi s► i~'IE~lr+/C 
~cI{:C ~! : i~SETi~X . >vf8h ~ LST : i~SE"r~X . LS$~~S~C : ~F'Ak~/F' :1 r ~iSETirfX ~ ~E~lr+/C 
~KIN:I~r+A'rr+ft . i~f3tt ~ L.S'r : ~(r+ATr+E'. L..SC3~SRC:: ~iF'AR~/F': 1 ~ Ivir+ATr+R ~ IvfE~lr+/C 
*r~1~l: ~fOF'TEh.lvif~h y L..S"r: ~IaF'TER. LS$ ~S~C: ~fF'AR~/F': ~. ~ ~iaF'TEr~ r IriE~Ir+/C 
~t~ I>w : ~iWCIRr+~ . ~f81~ r L.S'r : i~WCIRr+~ . LS$--SFiC : ~iF'AF~ /F' : 1 r iriWC)F~r+~ r ~iE~lr+/C 
~KL~ I ~1:1~~1~f ACS . ~$it r L.S'r :1~~Ii~ACS . LS$ =-SRC : ~iF'AF~~'/F' : 1 ~ ~ii~MACS ~ t~E:i~r+/C 
~~ I1~1: ivll"ZEF'I' .1r18K ~ LST : ivfhEF''r . LS$==SF1C : i"fF'AFi ?/F' : ~. ~ ~iREF'T r i"fE~ri/C 
*r~:C ~! : ~faVF'ST .1~$h ~ LST : i~aVF'ST . L.SC3=~~SkC : ~iF'AFi~/F' : 1 ~ 1~aVF'ST r IviEi~lr+/C 
~KI~I1\!: ~i~E:XF'S.1vl8fti ~ I_.ST: t"i1<IEXF'S. LS$~-''SFiC:1+'iF'Af~;?/F': ~. r ivf~lEXF'S r triE~lri/C 
EKE{ ]: ~! : I"Ii~EWf:I:+. ~iBK r l_ST : t"ii~lC:Wt::r+. L.S$ -~SF~C : ~F'AR:?/F` : 1 ~ 1"fi~IE:WCr+ ~ ivlE~lr+/C 
~t~ I ~! : iviACC)F' . ~f8K ~ LST : ivfACCIF' . LSB~=SF~C : ~iF'Afi~/F' : ~. ~ ~fACCIF' : i~E~lr+/C 
~cL~II~l:>vISCI~lL~. fvf~3K ~ LST:I"iSCI~II_I{. L.SB==~aFiC: t''iF'AFiw/F': 1 r 1"iSC:1~lL~ ~ 1"fETIL+/C 
~t~ I ~! : i~ACRC . ~i8h r LS'T' : ivfACRC . LSB~SRC : ~iF'AR~/F' : I ~ ~iACRC r ~iE~lr+/C 
~E~I~l: ~iGETLH.Iri$K y LST: ~iGETL1~1. LS$=SRC: ivfF'Ah /F': 1 r I~GETL~! r ~fE~lU/C 
~I{~:i~: ~fSETI1~.>rf$K t LST:1riSETI>ri. LS#~ ~S~C: i~F'Af~~/F':1 r I~SE'rIl~ ~ 1~IEilr+/C 
*~:C ~! : ~iSETr+R . i~81ti ~ l_ST : ivfSETr+R . L_SB~=SF~C : IriF'AF;2/F' : ~. ~ ~iSE'tr+F~ r ~iE1*!r+/C 
~t~ I ~! : ~iGivfARG .1~8K ~ LST : ~G~fARG . LSB~SRC : ~fF'AF~~ /F' : 1 ~ iviGI~ARG ~ 1viEi`!r+/C 
*L~ I ~ : >vfF~aLF'T .1rf$K r I_.S'r : >viRaLF''r . LS$ =SRC : ~iF'AF~~/F' :1 r i~RaLF'T ~ IvfE~1r+/C 
*~ 1 ~! : ~~lLSTC~ . ~8~ ~ L.ST : ~f~lLS'rG . L_S$ =:SRC; : ~iF'AR?/F' : 1 ~ 1vfi~LSTG r i~Ei`!r+/C 
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]KL~a:~l: ~''fFi' Ui~F'. i"i£3h r LSY': i"iIz~UNF'.I...S$ =-'SFiC: ~''fF'Af1~/F': 1 r t"ffi~UhF'r i"fE~ll+/C 
*L~Th: ~iSY~iL~L.. i~BK r I..ST: ~iSY~I~L . LS8-'SFiC: i~F'A~ /F': 1 r i iSYI"i~L r i"fEi~lL+/C 
~~:C H : i"f4'T'fOVFi . ~f3h r L.ST : i"iV~"fOVCi . LSB=SFiC : ~''iF'AFi2/F' : 1 r T'fACFL~'f/F' : i r ~V~iOVF~ r i"fEHI+/C 
~K~:C~l:I~F'USH. i~8K ~► LST: ~fF'USH. LSB~=SAC: ~F'A~~/F': 1 r ~iF'USH r ~iE~ll+/C 
*Lt I ~t : T'fSF'ACE . ~i81~ r I...ST~ : I~SF'ACE . LSf3~Sf~C:: l"iF'AF~,~'/F' : 1 r ~iSF'ACE r i~ENI+/C 
~KE{I~l: ~EL+Wf~. i~8h r I..ST: i"iFiI+WCi. LSS~~SF~C: MF'AF~~/F': 1 r ~iF~LiWF~ r i"iEHL+/C 
.F~ LI~lK 
*I•~ I ~! : ~iACf3h r L.ca~r : ~"iAC~3h==:I~ T ~! : ~i~'fA 1 i~ . ~8h r ~f~lEWCL . t~8h/'r/W/E; : l3U// 
~KF; I ~! : ~CFiF T 0 . i'~~3h r ~f~lV1~~S . ~$~ 
~k~ T ~! : i"iLAI~E~I... ~'i~3K r i`~~IC::WS'T' . t"i~3t~ r T"iASGi"iT .1~8K/0 : 1 

~~:c~: ~Sr:::~rz:+~. ~~~h/a: 1 
~~ I r~ : ~ ~: ~c~r-~~.... ~f~h/ra : 1 
~L{ ~: H : ~"i~.iF' Y'1.1F' . i"if3K r Nf I N I V)"i . ~~3~ r ("f 1 ~t T F~ L . ~$h r ("fASSE~'i . i"f8i~ r T"fl+tl+F~CT . ~8K/0 : 1 
~I{l'~!: ~"fF'FiOF'C. i"f$h/0::' 
*L~ T H : i"fAC.'FiI+. i"i81~ r i"i~~il.. T S . ~iBK/0 : 

aKI:~ ]: ~ : MC_ :C ri~rC . ~ff:3K r ~iEi~L~~:+S . l"f$i~ r ~i~tSE'(:E .1"f$K r ~iSE T1"iX . ("f8K/0 : ,~' 
*~~ T ~! : NiT+A'rI:+Iz . ("i$h r t"i0F'TE~f~ . ~$h r i"iWO~L+I:~ . t~i~3K/0: 
~Ic~:l'~!: ~fi~~fACS. ~i8h r ~i~'E:F'T. ~8~/t:1::3 
~I-~TH: ~fOVF'ST. M~~3h/t:l: 
~KFS:C ~! :1~~lEXF'S . ~~3h/t:l : 4 

*I{I ~!: iMiA(:;(:3f~'. ~'i~31~ r i"iSCHL.L~. ~"if:-31~ r ("fACf1C. i"f~31~/0: ~4 

~KL~:C~l: ~"i~il:::~r:Ci"f.l"ff31~ r ~iSE~rL+~. T'f$i~ r i"fGi"fAFiG. ~"f$h/C): 

*~{ I ~! : ~i~ll_:a'rG . r"if31ti r ~~ ~;U~F~' . ~i~3h/Cl : ~; 
~I':Cl~: ~'fSYi~F.il_.. Nf$K/(J: fi 
5KL{:C ~! :1"iV~"fL~VF~ . ~"if:31~ r ~'iF~'U~ii••I . i"f~31~ r ~`~iSF'A(:;F:. ~"f~31~/0: to 
~~I~I: ~r~r.+w~.I~fi31~/0: cS// 
~KSTAf~'1' 
~F0,.1 
.F~ ~fACFi0 
~KI~ I i~: i"~i"iA i i~t-. OF'T=SFiC : MF'AFi 1 r ~'f~'fA I H r MEAL+ 
~E~I~l: i~I~llV~f.OF'T=SF~C:1"iF'AFi1/F': 1 r ~fACFL.M/F': 1 r MIi~IV~f r i"fEi~Li 
~k~ I ~! : M~OLF'T . OF'T~SFiC : ~"iF'AFi 1 /F' :1 r MkOLF'T r t"iE~ll+ 
.f~ LIhK 
*t~ I N : MACEST r LST : i"fACFST=E~ I ~! :1~MA I h . OF'T/T/W// 
*L~Ii~: ~iSF'ACE r t"iraETi"fX r ~iF'USH r i"i~lt"fACS r MCCiEI0 
EKE; I ~! : ~ifi~U~lF' r 1"il~lVi"iF~S r MACOF' r MACFiC 
EKE; I H : ~iSCi~LL~ r ~'iE~lL+Lh r NiF"•'FiOF'C 
aKE{ I ~! : M~lEWCL r ("fi~lCi~ll+L r MSCLi~ 
~KI•~ I ~! : ~'iFiEF'T r ~"iWOfZIiT•~ r MMSECF~ r ML+A'rL+~ 
~E{ I ~! : MOVF'ST r ("fi~IEWCI+ r M~lEXF'S r ~iGETLi~ 
~E~I~l: ~fSETI~i r MSETI+~ r i"iGi"fAF~G 
*EIN: i~kOLF'T.OF'T r i"iSYI"fE{I... r MV~fOV~ 
~KE{IH: MI~lIF'L r i"iSETUF'r ~Ii~lOF'L/0: 1 
~KE;IAl:I"fASSE~"i r ~iSETL+I~/0:1 
~Kf{ I ~l : ~i I N I VM . OF'T r ME~lI+F'S/0 : 1 
~KE{I~l: i"fACFiI+r l"fLAI•~EI... r ~"iASG~"iT r ~"fHEWST r ~"fi~lLiFiCT'/0: i 
~E~I~t: ~iF'L.OAT/0: 
~K~ I ~! : t"iF~L1Wri r ~'i0F'TEF~/0 : ,:' 
*t~ I N : ~i~l~fL I S/0 : ~ 
~KE~ I i~! : ("f~ILSTG r ("iE~IEtI+S r i~L I STC/0 : 3// 
~KSTAF~T 
~EOJ 
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4.11 BUILDING CREF 

'rT'YIa 
~i~ES >"fAhF~.' C~EI~' 
. ~ f~ACI'~Cl 

. ~ L. I ~! K 
~E~I~t: t:F~E'F" ~ La'r: C~~:f`~= ~Ti~t: C~C'F~ 
~iIQJ 

4.12 BUILDING LINK 

~.JO~/i~'r 1 I /T I ~'fE ! l~ I i~l~ . SAT 
'I' T Y I Cl 

~~~:~ i~AhE: L_ I ~~ 
. fz ~IACF~U 
~I~Iitil:l..I~lKO ~ L5T': LIi\th0 ~•;iFtC::I~I~lf;U/C 
SKEIN: L.i~li\pV1 r L~T:I~~tlii~Vi~=•~F~C: LI~KUV~./C 
FEIN: LNhGaI~ r i...~i~': LNf\G~Ii~=SF~C: ~.NKG~Ii/C: 
EKE:[ N : L..NI~MIiF~ r L.~'r : LNKMIiCti~= :.i~iC : L_NhN~~:~~/C 
EKE I ~!: LNK~iAF' ~ L~'r : I~NI~~iAI='~-~~C : LNf~~fA~'/C 
~cEIN: L.NK~AV ~ L.~'T': ~~NK~AV ~ra'I~l'.::I...NI~;aAV/C 
~KE:~N: L_Ni~~~i~f r L.a'r: L.~ll~k::i"f:::~aC~C:I~.NK~:~i/C 
. ~ I_INI~ 
~icF;Iii: L.I~th r 1..:~'r: L.I~II~~E1~l:l_I~lirU/I{: 14Q/W/r 
SKEIN: Li~iiOV1/U: 1 
~~ ]: N : L.NI~G~I~/Cl : 1 
~cE.T.N:I._I~KMii~/Cl: ~. 

~E I N : L.NK~aAV/0 : i 
~L~IN: LNi~N~i~/Cl: i// 
~ E Cl ,.1 
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4.13 BUILDING LIBR 

~JOS/f~Ti ~./TIME ! LISC~i. SAT 
'T'TYIU 

~~iE'S I~Af\F L I Sh 
.F~' i~fACRCI 
*S I ~! «L I SM~U r L5T : L I SF~U~=~fiC «LIE;FiU/C 
~Sli~t«LISA ~L~T«LIS~1~~~C«LISA/C 
~KST~! «LIS~~ ~ L.ST «LISR:?~-:SAC «LIS~~/C 
*SIB! «~~IS~:~ ~ LS'r' «LISf~~~=SAC «LISr~3/C 
*SIi~! «LIL~r~4 ~ LST «LIS~i4•-•SAC «LIE{~4/C 
~SI~! «LISI~~ t LS'T «LISr1 ;-~S~C «L_IE~~~/C 
~KSI~! «LSF~~'i~f:l_S

.r 
«LSF~~i~=ShC «LSF~~i~/G 

. ~ L I i\! h 
~S I ~! « L_ I SCZ r LS'r' «L T SF~=Et I ~! « L T E{FtU/W// 
~SII~l:LIShi/i~« 1 
~S I ICI : L. I SC~~'/f~ « 1 
*SI~I: ~..I5~3/v « 1 
~S I ~! «L I Sh4/C) « I 
~S I N «L. I Sh /c~ : ~. 
~S~:~I «~..5~~:~I/ra « ~// 
~~t~..l 

4.14 BUILDING FILEX 

~~ J C X:; / N~ 'r' J. J. / 'r' :f. ~f l~ ! f~~ :~ ~.. I::: X . Z{ ~~ ~r" 
'r"r' Y :1: t~ 

~ ~ ~~ S l"i A I~ ~:: I~~" :L i._ ~:: X 
. ~ ~AC:F~i:) 
* Z:~ J: ~! « 

~:.
:L I... E:: X ~ I._ c~ 'r' « f~' :C L ~ X ::::::~ f ~ t:: « ~= :I: I~. k~ x:'t:; 

* E{ :I: i~! « F~' ~: I... ~~ X ~ I...:a 'r' « I~" :I: I... f::: X ::~ X{ I ~(« I~' :I: I... I::: X 
:~I~caJ 

4,15 BUILDING SRCCOM 

{GJC)I~/F~T:I. :I./'T" :LI`"i[~ ! ::i~i(:;C:C)i~f.EtAY' 

~T'IE:wi i"iAh~:: c~I~ti::f:;(:l~ 

. f~ L. I ~! I~ 
* I { I ~ « f:~ ht C C: C.) Ivi y I._ :~ 'T' « :a f ~ C (:: l~ i"i ~•- Ei :C ~! « ;:i i~~ C C: t:I ~ 

~~t7..1 

4.16 BUILDING DUMP 

.r. .r~ Y a: c:) 
~~I"fk~::> t"IAI~f:: Z:i1.11''IF~' 

~E{ J: i~ «X~1.1i~'il~~' y 
I~.~~.~. 

« I:~l.1i"if~~':.::::~ftC: « ~:~IJi~I~'/C; 
.I~ 1.. 7:~I~ 
* z { :I: t~ « I:~ t.l ~1i M~' ~ I._ ;:~ 'r' « ~:~ t.J ~ i~~' :..: z { :l ~! « Z:~ 1.1 ~ I~~' 
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4.17 BUILDING THE SYSTEM LIBRARY (SYSF4.OBJ) 

~..10E~/Fi'1~ 11 ! 5Y5F4 . EAT 
T1'YIO 

~~iES MAKE 5Y5F4 
. C~ I"iACFiO 
~c~I~l: CHA]:~l. SF.{J r IwST: CHAD!/i~t: SYi"f =SF~C: CHAD! 
*~ I ~ : CL05EC . SEJ r L5T : CL05EC/~rl : SYi"f=SFiC : CL05EC 
~KTiI~t: Ct"iF'LT. aE~J r LST: Ci'"fF'L.T~SF~C: CI"fF'LT/C 
~KE{Ti•!: C0~lCAT. SF{J r I...ST : CO~ICAT/~l:.raY~'i~= ar FiC: CO~tCAT 
~KEI~l: CVTTI~f.SI~J r I_S'T: CVTTI~f/~!: SYi~= SFiC: CVTTIi~ 
~Etl~l: L+EVICE. SI~J r LST:I+EVICk:/~l:SYi~ =SFiC: DEVICE 
*~Il~l:I+IVEi4. ST~J r LST:IiIV60/irl:SY~= SFiC:I+IVfi0 
~K~II~: GTTi''f. SL~J r LST: GTTT'f/irl:SYl~ =SF~C: GTTi"f 
~KL~I~l: GTJE{. SEJ r LSD': GTJF~/H: SY~i~SF~C: GTJE~ 
~K~I~l: GTLI~l.SI~J r LCiT': G'TLIi~/fit: SY~i-Sf~C: GTLIi~ 
*~ I ~ : I AT.+I+F~ .:~EtJ r L.ST : I AI+~:+R/H : SY~f=SFiC : I AI+IiFi 
~cE~I~l: IASIG~l.SI{..J r LST: IASIG~l~SFiC: IASIG~!/C 
~IcE{Ii~l: ICT+F1~l. SEJ r LST: ICT+F'~!/i~l: rYl"f= SFiC: ICL+F~t 
EKE; I ~! : I CHCF'Y . SEJ r LS1' : I CHf::F'Y/i~ : SYI'~~SriC : I CHCF'Y 
~KE;T~I: IC~fKT. SEtJ r LST: TC~iK'r/~!: SYI~i= SFiC: IC~ihT 
~cI~I~: ICSI . SEJ r LST: ICSI/i~: SYl`~= riCiC: ICSI 
*~TI~: ICSTA'T. SEJ r LST: ICST'AT/~l:SY~f-Sf~C: ICSTAT 
~~I~l: IZ+ELET. SEJ r LS'T: Tr+E'l_ET/i~l: SY1"f-raFiC: IL+ELET 
~I~ I ~! : I I+STAT . Si~J r L5T : I L+STA'T/l~l : SYt"f=SFiC : I I+STAT 
yKI~Ii~!: IE1~lTEf~.S~J r LST: TEi~TEF~/i~: SYi"i=Sf~C: IEI+lTEF~ 
~ic~Ih: IFETCH. S~.J r L5'T': IFETCH/~l:SYi~ = SF~C:: IFETCH 
*~ I H : T Fr1EEC . SEJ r L~aT : T FI~EEC/~ : SYt"f-SF~C : I FF~EEC 
~k~IIV: IGETC. SEJ r LST: IGE'rC/i~l: SY~~'SFiC: IGETC 
~~ I ~I : I GE T5F' . SF~J r I_ST :IGETSF`/fit : SYi"f =SFiC :IGETSF' 
*~Ii~:IJCVT. SE{J r LST: IJCVT/~: SYi"f=SFiC:IJCVT 
~~II`!: II._UI•!. SEJ r LS'T: IL.Ui~/~!: SYi~= SAC: ILU~! 
*~{I~l: Ii~tI+E X. S,~J r LST': II\II+EX/i~t:SYI"f= SFiC: II~lI+EX 
ak~:Ci`!: I~ISEFiT. SE{J r l_S'r: THSEFiT/iV:SY~f=SFiC: TI`ISEF~T 
*T~ I ~: 1 ~!'TSET . ~~E{J r L5T : I I~TSE T-~SFiC; : I i~lTraET/C 
*~I~: IF'EEh.S~J ~ L5'~': IF'EEh/i~: SYI~f =SC~C: IF'EEK 
*E~I~l: IF'EEt~£~.S~J r LST: IF'EEf\T~/i~l: SYI"f-5F1C: IF'EEhE~ 
aK~Ii~I: TC~SE'T.SE{J r L5T': IC~SET/i~t: SYI"i= SFiC: IC~SET 
*Ei I ~ : T F~AI+ 0.5~{,.1 r L_~a"'T ::C 11AI+ i0/I~ : 5Yt"f=SFiC : I F~AU~O 
~kE~IH: TF1CVTi. SE{J r L_ST: IFiGVL+/~l:.raYl"i~SF~C: T~CVI+ 
~~I~: IF~CVI+F".SEJ r Iw5'T: Ir~CVI+F/~l:SY~f~S~C: If~CVT+F 
aKI~T~I: IF~EAE+.SL~J r L51': :C~E.AL+/~: SYi"f=SFiC: DEAL+ 
~~:~ I~ : I (~EAriF . SI-~.J r L:3T : I REAL+F'/~! : SY~=SAC : I F~EAI+F 
~~II<!: IF~E~lAi~. SEJ r LST: IhE~lAi~J~t:SYlvf~w51~C: IF~EI`tAi~ 
~~ I I`t : I ~L.OF'~! . SEJ r L.5'T : I hEOF'~!/1~! : SY~1~5RC : I r~iEOF'~! 
*~ I ~! : T SAVE~i . ST~J r LST : I SAVE S/~! : 5Y1"i= 5hC : I SAVES 
*~ I ~! : I SCHEL+ . 5EJ r L_ST : T SCHEI+/~! : SYI~ =SriC : I SCHEI+ 
~KE+:I: ~I: I SI+AT . C.iE{.J r L5'T : I SEiAT/i~ : SYlri ='SFiC : I SUAT 
~cE; T ~ : I ciC:+A'TF . SL~,J r LS'r : T SI+ATF/~! : SYI~i==SFiC : I SI+ATF 
*~ I ~! : I SLEEF' . SI{J y LST : T SLEEF'/i~ : SY~f=~SF~C : I SLEEF' 
~KEI i~: 15F'F~! . SI:~J r C_5'r : I SF'F~I/~! : SYt"f =SF~C : I5F'FI~! 
*Et I ~! : J: aF'FI~II=' . 5~J r LST : I SF'F1~lF/~! : SY~i==51=iC : 15F'FI~lF 
~E~I~l: IrF'Y..riE{J r LST: ISF'Y/~!: ;~Y~'I-=~SF~C: ISF'Y 
*~ I I\! : T TL.00f\ . SL~J r LST : I TLOCK/i\! : SYi~'I =SF1C : I TLOCf\ 
~KL~Ii~: :CT~'I1~l~.5E{JyL~i~': T'T'TII~IF~/i~:SY>~f=SFiC;:ITT'TI~lFi 
*~Ti~: T'T'r0UF1.5EJ r L5T': IT'TOUh/i~l: SY~'i =SF~C: IT'TOUF~ 
~K~II~I::['Y'WAI'T'.ta-'~Jrl._5'T': J:'WAIT'/1~:5Y1"f-~Sr~C:-ITWAIT 
~K~TI`!: 1L1~!'T'IL.. SEJ r L..S'T'::f.lJl`!'l~'II.../I`l:SY~f~S~C: lU1~TIL 
~E{ I N ::C WA I T . 5~J r L5'T : :I: WA:C T/ICI : ra-'Yi"f-~'SF~C : I WAI'~ 
aKE~I~I: IWkITE. t3NJ r I_ST: IW~ITE:/~: SYIrf~=SFiC: IWF~ITE 
~KE~ I ~! : I Wr1 I TF . SE{.J r l~5'T : I WFt I'TF= /I~ : SY~f-'5hC : I WFi I'TF 
~~ I ~! : JAE+L+. 5E{J r L5T : JA~:+I+/~! : 5Yi"f=SFiC : JAI+I+ 
>KI-~ I ~! :.JC~F' . aE{J r L.ST' : JCI"iF'/I~! : 5Yi"i= SF~C : JCi"iF' 
*EtT~l: JI+IV. ~aE{,.1 r L5T': JI+:CV/i~l: ~aYi"i =Sr~C: JE+IV 
~KEI~I:..JF'IX. SE~..J r LS'T': JF~:CX/~:SYi~=Sr~C: JF'IX 
~kI-~I~: ,.1FL'r. SEJ r 1...~i'T: ,JFC_'T/i~:SY~ ==SkC: JFLT 
*~ I I•! :..1 I C;VT . ;.~i~J r L5T :.J I C:VT'/H : 5Yl"f~SF~C : J I CVT 
~k~ I >~ : ,J,Ji:: V'T . ~aEJ r L5T' : JJCV'T'/i~! : 5Y1"i== SF~C : JJCV'T 
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~E~I~l: JiNOV. SE~J:1...5-T~: JM~f~t: ~Yhf=Sr~'C: JMOV 
EKE{ I I\!: JMUL . S~J r LST :JMUL/t~l :SYM='SRC :JMUL 
~I~II~l: JSUE~. SL~J r L.ST: JSUE{/i~l:SYM=SRC: JSUE{ 
~KE~IM:JTIME.S~JrLST:JTIME/~l:SYM=SRC:JTIME 
*I~ I i~! :LEI`! . SI~J r L5T : LEIS!/~! : SYM~SRC : LEi\! 
*~ I>~! : LOGh . S~J r LST :LOCK/~! : SYM=SRC :LOCK 
~BI~l:I_OOhUF'. SL~J r L_ST: L.00hUF'/~!: SYM~SF~'C: LOOtiUF' 
*E~I~l: MRf\T. SE~J r LST: MRh'T/I~l:SYM =SRC: MRhT 
~cl~Il~l: MTSET'. S~J r LS'T: MTSET/ICI:SYM==SRC: MTSET 
~KI~:C~l: MWAI'r. S~J r LST: MWA1 "T/ICI: SYM=SFiC: MWAIT 
~c~T~l: F'R1~IT. S~J r LST: F'RI~lT/~!: SYM~SRC: F'RI~lT 
aKE{ T ~l : PURGE . SI~J r LS'T : PURGE/I~! :SYM=~SfiC : F'UF~GE 
~c~ T I~ : R~OASC . SErJ r LST : R~OASC/~! :SYM=SRC : R ;OASC 
aKI~II~I: fiCi—IAI~I. S~J r L.ST: FiCHAlI~/~!:SYM = SF~C: FiCNAIi~! 
*ErI~l: RCTRLO.SE{J r LST: RC'T'RL_iJ/1\!: SYM~SRC: RCTRLO 
~cE{ T U :REPEAT . S~J r LST' : R'EF'EAT/~! :SYM=SRC : REPEAT 
*~ T ~ :RESUME . SE~J r LST : Fi'ESUME/~! :SYM=SRC :RESUME 
~k~ I i~I :SCCA . SEtJ r LS'r : SC(rA/~! :SYM =SRC :SCCA 
*~ I I~! : SCOMF' . 5KJ r LST" : SCOMF'/ICI :SYM=SRC : SCOMF' 
*~ Ii~l: SCOF'Y . SE~.J r C_S'T' : SCUF'Y/ICI : SYM~SRC : SCOF'Y 
aKI~Ii~I: SECt~I+5.5~J r I...ST:SEC~lI+S/ICI: SYM=SRC: SEC1~lI+5 
~cE~TN: SETCMI+. ST~J r LST: SETCMI+/~!:SYM=SRG:: SETCMI+ 
~E{I~l: STRF'AIi. S~J r LST : STRF'AI+/i~I:SYM =SRC: STRF'AI+ 
*~ I ~! : SUF~S'TR . SI~J r LST : SU~STR/~! :SYM=5RC : SUE~STR 
aKEtIl1l:5U5F'i~I+. SE~J r f~.ST: SUSF'i~II+/I~l:SYM =SRC: SUSF'~ll+ 
aKT~II~t: SYSLI~V. Sf~J r LST:SYSL.E{V/~I:SYM =SRC: SYSLE{V 
]kl~Tl~l:TIMASC. SI~J r L.ST: TIMASC/>ti!: SYM~SRC: TIMASC 
*I~I~l: TIME. SE;J r LST: TIME/~!:SYM= SRC: TIME 
*I~II~I: TIME1 .SE~Jr L_5T: T'IME1/I~I:5YM~5FiC: TIME1 
~KL~I~l: TIMSUE~. SE~J r LST:'T'IMSI.I~/ICI:SYM-=SRC: TIMSUE{ 
~kI-+Ii~l: TRA1~lSL. SE~J r LST: TRAi~SL/~: SYM=Sft'C: TRA~lSL 
~kl~Ii~l: TRIM. SE~.J r LS'T:TRIM/I~:SYM=SRC: TRIM 
*$ T ~! : Ui~lLOCh . 5~J r LST : lJl~lLOCh/I~! :SYM=SRC : U~tLOCf\ 
aKI~II~I:VERIFY.SI~J r LST: VERIFY/ICI: SYM=SRC: VERIFY 
.R FORTRA 
~I~ I N : F'UTST'R . 5I~J r LS'T : F'UTSTR~=SRC : F'UTSTR/ I : THfi/S 
~~T~I: GETSTR. SI-~J r LST: GETSTFi'~= SRC: GET5TR/I : THR/S 
. R F'IF' 
*E~I~l: SYSF4.OT~J~~E~I~l: *. SISJ/~/U 
~EOJ 

4.1$ BUILDING SYE AND PSE 

~ ,.1 iJ ~ / I~ 'T' :I. :i. / 'Y" ]: M I~: ! S Y k:: , I{ A 'T' 
.~ 

'T' Y 1: t:l 
MMES M~11:1~: ~:iYr":rF'~aF: 
.R Fi:IR'rRA 
~~:I:~: SYMAI~~'r I...S

.t.
: SYM~t~?:.:::~hC:: ~iYI"fi~t~, 

* L~ I U : ~i Y :l: U i~' "C' r I._ c~ 'T' : ~i Y ]: I~ F' 'f' :.= S 1=i t::: ~i l~' :i: ~! I=' 't' 
*I~ ]: U : SYCOMC.. r l_~i'T' : ~iYt:;l:)MIM~~~il~t::: ~iYC:t:)MI... 
*EtIM:SYI..IU:I r I...;a'I": ~iY1...1:t~1.=~-cihC;: ~iYI... :i:~:I. 
~~IIV:SYRk:C;~! r I...~:i'1": ~iY~iC::lil•I:.~~il~i:;: ~:i

,rl~I:::C~i~I 
* ~ :I: ~ : ~i Y 5 I~: t ~ M r i...::i "i' :::i Y {~ I~: t:~ I—i ::- ;~ h i:; : ~i Y cy F: ~ ~ F-i 
*Et I ~! : SYX+I:::V r I...{:i"T" : ~iYJf:iI:::V:.::~:iF~t : ~:iYI+F~:V 
*~ I IV : ;:iYF~'AI~~ r I...~:~'T~ : ~:iYM'AI~:~:~:ihC; : ti YI~'AFi' 
~I~ ]: i~ : ~iY~il.1M r I...~:i'T' : ~:iY;:iI.IM:.::::il~t:' : ~iY~:il.1M 
.R MAt:;R~l 
~I~ T. M : ~iYC~1~~1X~ r I...~:i'i" : ~:i'~CyCiF1k{~:~i11C; : ~:iY(il ~l~{/i:; 
>K I~ :C It! : F' S I~: r I_. S ~1'' : I=' ;a 1-::—: { i I~ C::1-' :a F: / t:: 
. ~ I_. a: ~I It 
~~:Ci~I: ~iYh'r I...S'r': ~:iYF:~.:C~:I:~l: SYMr'~~;~'r ~i't'I~F:I:i~! r 5YI_. :I:I~:I. r:aYt:ilztl~:r/W/i' 

~ C~ ]: ~ : ~i Y ~: ~ 1=' 'Y' r ::i'f i:~ i:) M l... / i:l : :I. 
~ ~ :C ~! : S Y 5 E:: fd I~I f t:l ::I. 
*~ I i~! : ~Y~iIJM/t1: :I. // 
* ~ I ~I : F' S F.': r I... f:i 'I" : I~' S I~::-: ~ :I: M : I~' cy w: 
~r~ k 0 ,.1 
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ASSEMBLY AND LINK INSTRUCTIONS FOR SYSTEM PROGRAMS 

4.19 BUILDING SYSGEN 

~JOE~/tZT'1:~/TIf~fE ! SYSGEi~l. ~A'~' 
'TTYIO 

~~fES L~UILIi SYSGEN 
.f~ FO~TC~iA 
*E~I~i:SYSGE~t ~ LST: SYSGEi`l=5hC:SYSGEN/I : THF~/E/E~/W/i~:4/V/0/S 
. ~ LIi`!h 
~kE~I~l: SYSGEN! ~ LST: SYSGE~t =EIH ~ SYSGEN/W 
~EOJ 

4.20 BUILDING PATCH AND PAT 

~JOL~/FAT 11 /T I ~E ! F'ATCH . EAT 
TTYIO 

~~ES t~AhE F'ATCH ~ F'AT 
.f~ i'~ACF~0 
*~ I ~! : F'A'TCH r LST : PATCH=SFiC : F'A'TCH/C 
*E I ~! : F'AT r LST' : F'AT-SFiC : F'AT/C 
. Fi LIHh 
~KI~IH: PATCH r LS'><': F'ATCH~E{IH:PATCH 
~KBI~l: F'AT r LST: F'AT~-E~I~: F'AT 
~EOJ 

4.21 BUILDING ODT 

~JOE~/F~T11/TIME ! OIiT.I~AT 
'TTYIO 

~~ES t~AhE OI~T 
. Fi ~fACFiO 
*~ I ~ : OI~T ~ LST : OIiT~SkC : OIiT/C 
~EOJ 

4.22 BUILDING THE VT11 LIBRARY AND PLOT55 

~J(JY/k~T~.1/TIDE ! VTLI~. SAT 
~~~ 

.t 
Y I 0 

~~'iE~i ~AhE VT'l_ I ~ 8 F'LO"T 
. fi ~fACFi'U 
~c~I>~!: V~T'CAL1 r I._ST: V1'CALI-SF~C: VTCALI/C 
~k~IN: V~T'CAL. 'r LST: V~1'CAL~~SFiC:: VTCAL~/C 
aK~I~: VTCAL3 r L~iT: V'1'CAI._:3 ='~aRC: V~T'CAL3/C 
~~It~: VTCA1~4 r L~~T': V"TCAL4=Sf~C: VTCAL4/C 
~K~:L ~: V~T~{AaE. r L..O'T: VTE~ASE==.~il~iC: V'rI-~ASE./C 
*~I1~l: F'L..CI'1'~~ r l_S'T: F'l_(J'~'~`.~~=OF~C: F'Lt~T~i/C 
. E F~' I F' 
*~ I ~! : VTH~:il..ri . iJ~,J=~~ I ~! : V~TCAI_ :1 .OE~J r VTCAL? . OT~J r VTCAL3.OEtJ r VTCAL4.OI~J r VTE{ASE . OE{J/I~/U 
~ L: 0..1 
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ASSEMBLY AND LINK INSTRUCTIONS FOR SYSTEM PROGRAMS 

4.23 BUILDING FORMAT 

t~..1~)~,~I~ ~':L ~.; 'T T ~'fE: ! FOF~~AT . EA'T 
'r' 'r' Y X 0 

~I~F"5 I~Af\F r~'O~i~fAT' 
. h ~'fAt;~CI 
~I{ I ~! : F UFii"fA'T ~ I._5T : F'OF~~iA'T=SfiC : FOF~iriAT/C 
~E 1 ~! : F'~fTriY r l_5'T : F~'i"i'r'riY =ShC : ~~~TI~Y/C 
~KE:L~t: F i"iT111~ r I...;a7': F I~'i'TF~h =ShC: F'~'TFiK/C 
. ~'i ~. I i~! h 
~kr{:~~l: F~'Ol~ii"fAT y I...:.~i'r': (~~'i:lFit"fAY'=ShC: F'Oh~AT r F~TIiY ~ F~"iTRh/W 
~I i:IJ 

4.24 BUILDING RESORC 

~J(JE/F~'r' 11 /'r 11~E_ ! F~k:SUf~C .EAT 
'rTYxta 

~~~'~ i~AKE~ r~E~rr~;C 
. h i~fAChU 
~cl~ I i~ : ~i'f~:5tal~iC: r L.riT :1=i~~:aCIF~C/C~- SrtiC : FiESO~C 
:~E:C~l: F~E~il~t::i ~ LST: FiES~C1/C-OkC:I~11i~iAC/I`~ r F~ES~Ci 
. h L. l ~ 
*I~ 1 ~ : FiE'SOFiC ~ I...OT ~ T~E:SOhC~E T ~! : kE~iCIF~C: r FiE'SF~C 1 /U : 10U 
~F'A'r'CM 

k: (:l ..1 

4.25 BUILDING SWAP 

JOE/F~T11/TIME !SWAP.EAT 
TTYIO 

~~iES E~UIL.Ii SWAF'.5Y5 
.~ irfAC~O 
~I~I~l:SWAF'=Sf~C t ~'fEi~lTi 
. r~ LI~h 
*E I ~! :SWAF' . SYS=E I i\! :SWAF'/E :30000 
~EOJ 

4.26 BUILDING TECO 

JOE/F<T 11 /T I ~fE ! TECO .EAT 
TTYIO 

~~E~ >'~AhE TECo 
. F~ i~fACf~0 
*E~It~: ~'IO ~ L5'T: TI0~5EC: TIO/C 
. ~ LIi~f; 
~BI~!«►TECO~LST:TECO=EI~:TIO~S~C:TECO/W 
~EOJ 
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APPENDIX A 

EXAMPLE SYSGEN ' S 

This appendix contains the actual console terminal output generated 
during three RT-11 system generations. The first uses the expanded 
form of dialogue to generate a base-line SJ monitor for RXO1 diskette, 
the second uses the short form to build SJ, FB, and XM monitors for 
RLO1 with almost all functionality included. The third example shows 
the complete procedure for undertaking a SYSGEN on a system with two 
RXO1 diskette drives. 

A.1 BASE-LINE RXO1 DISKETTE SJ GENERATION 

This example shows the actual SYSGEN dialogue and the resulting SYCND 
file. 

. ~ SYSG~I~ 

~T-1:~ SYS~r'C:i~ G~~l~hAT T Cl~! F'kiJGf~A~i V0~' . 11 

lia ~o~J want the e::~ar~ded f o rrt~ a•F' d:i. a 1 o~~Je C Y/~I:~ (Y) ? 

A 11 ar~swe rs reo~J i r i r~~ a c~t~o i ce are i r~r~i caters ~a~ C Y/i~ J 
arirJ rec~U i re ~o~J to t~~e either ' Y' for ~e~ o r ' ~ ̀  
•for r~o f o 11 owerJ b~ a ca r r i ale re t~.~ rr•~ . Ar-~~we rs ret~~J i r i i-~~ 
r~~Jme r i c i r~~~Jt are i r•irJ i caters ~~ C Ii J for rJec i ma l i r~~ut ar~r~ 
C CJ J for octa 1 i r~~~Jt . Ar~~we rs rec~~J i r i r~~ a rev i ce name 
res~or~se are i r~rJ i caters b~~ C I~I~ ~ ~ ar•~swe rs rer~~J i r i r~~ a 
Uev i ce name f o i l c~wer~ b~ a ~Jr~ i t r~~Jmbe r are i rirJ i cat erg 
b~ C IiI~U ~ . I f ~.~o~J er~t.e r r~o re ~r~or~se (~~J~t a CAFiF~ I AGC: f~ETUF~~! } ~ 
~o~J r ar~swe r w i 11 r~efa~J I t to the res~ar~~e i r~rJ i caters i r~ 
spa rer~tbeses before tie c~~Je~t i ors mark. (e . ~ . C rill J (F~h) ?) . 
Yo~J r res~or~~es are ct~eck.eU for va 1 i d i t~ wbe rave t' ~os~ i b l e . 

The OUt~UtS of tt~ i 5 SYSGEN! ~ rod ram are two cor~r~ i t i or~a 1 
•f i 1 es (SYC~lIi . i~AC ar~rJ SYSTEL . ~fAC) ar~d tt~ ree i rirJ i rect 
command f i l e~ (SYSE~~I~ . CO~f r ~fOhELLi . CQ~ ar~d riEVT~LI~ . CO~f ) 
wt~ i ch are ~J~erJ to as~emb 1 e ar•irJ 1 i r~k. the more i to r C s) arirJ 
rJev i ce bar~rJ 1 e rs •for tine to r~et s~ item . The as~emb 1 ~.~ 
arirJ 1 i r~k. i r~~ ~ rocess rec~~J i re5 a mac~•~ i r•~e w i tt~ at 1 eas•l: 
1 dh wo rr~~ of memo r~ ar~d mat.~~ Ito rake w i t~•i at 1 east ;00 
free b 1 ock.s carp tt~e o~Jt~~Jt rev i c~~ ar~r~ ~. ~8 free b 1 cack.s 
ors tt~e s~5tem rJev i ce . 
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EXAMPLE SYSGEN ' S 

Tt~e fa 1 l aw i r,~ ~ i a 1 o~+.~e asks r~+~est i or•,s a~~out 
tie cor,f i ~+~ rat i ar, f ca r w~•~ a. ct7 tie sus teir, i s ~e i r,~ 
~er,e rater: ar,~ a~o+at rnor, i to r~ ar,r~ rev a. c.~e s+~~~o rt 
amt i or,s ~o+~ maw des i re . Ya+.~ s~•~o+~ ]. r.:i t~~<~ve ream tt~e 
IzT--11 System Gei-,e rat i or, afar,+..~a l ref o re ~ r~oc•~eer i r,~ . 
Ya+a car, to rm i rate SYSC~:I`t at ar,~s time ~~ t~~ i r,~ CTr1L/C . 

Tie r1T--11 system i r,c l+~~es a va r i e•t.~ taf mor, i to rs ~ a 11 awi r,~ 
~o+a to select t.l~e rr,ar, i to r hest s+~ i ter to ~o+a r 
a~~ l i cat i ar•, . Tie mar, i to rs are c:.•+~storr, is ers to ~a+~ r r_ ar,f i ~+~ rat i or, 
~~.~ this SYSG~1`! ~ rocess ~ ar,r r wt~ i l e ~a+.~ ma~~ L~+.~:i l rj ar,~ i-,+~m~e r c:~f 
iT,vr~ i to rs ~ ~v+a s~o+.~ 1 ~.~ rea l i ~e t~•iat SYSGEi~ ~ 1 aces a 1 a rye 
r~emar,r~ ar, time ar,~ rata sta rake . 

:[ f ~o+.~ elect to ~+.~ i l ci tine ~~ase~• 1 i r•,e 
y i r,~ l e--~io~ C SJ) mor•, i •tca r ~ r•,o at~'li~a r~ R,or•, i •r,o r~~ 
it,a~ ~e ~+.~ i 1 t ~+~ r i r,~ tine r  ame SYSGk:.~! ~-ass . 

Tie base-- l i r,e s i r•,~ 1 e--Joti C SJ) ir,or•, :i •tor i {.~ tie ir, i r', i ma l mor, i to r 
r,ecessa r~ to e::ec+.ate s•~.ar•,~:ia rr s~str•~a, f~~r,c:~•t i of-,~.~ . I t i s i r•,ter•,r~er~ 
•For s~.~stems wi tll or,1 ~ 81~ wa rr~.~ o•f ir,err,o r~ ~ o r for l a rye r 
systems ti~at r•eo+.~ i rca •tt7e lowest r-os s i ~~ 1 e ir,ar, i tc~ r~ ave r~ea~ . 
~~ev i ce s+~r~~o rt i s 1 i ir, i ter ~ ar,r same f eat+ res of the 
5J mor, i to r +at.~a~ l e i r, l a rye r car,f i ~+~ rat i c~n~~ are om i t ter r 
s+acl~ as SATCI-I ar,r V'r i 1 4.~+_ir•~t~-o rt . 

Igo ~a+.~ want tie base-- l i r,e s i r,~ l e•-,.ion mar, i to r G Y/~! ] C ~!) ? Y 

Tie fo 1 l aw i r,~ amt i or,s a~~ 1 ~ -to all mor•, i to rs . 

riT-- i i ass+~mes a c5~ F~;~ Bowe r l i r,e f' rec~+.~errc~~ ~ ~~+at car•, 
cast i or,a l 1 ~ s+a~raa t~t a C) I-1 f rec~+.~er•,c~ . 

Iio ~o+a wai-,t tr-~e opt i or•,a l ~C) N c~ a. ock. s+..i~s~-art G Y/~! J (i~) ? 

Yt~e ~aatst ram opt i or,a l :l ~ Fa;•:ec+.ates ar, i r,r~ i rec~ t f i 1 e wt~er•, 
sta rt i r,~ tt~e system . 

Zia ~a+.~ want tl~e sta r -1:+.~t=~ i r•,~~ i rect file C Y/I`! 7 C Y) '? 

Tie f a 1 l aw i r•,~ c~+.~es•t i ar,s as!'. a~ao+.~t tt~e 
}tee r i she ra 1 ~jev i ces tl~a•t are to tie s+JFf~a r~ter~i ~•~~ t~-~e 
gene rater system . E~ se 1 ect i r•,~ s+a~-moo rt far a ~~r• ec i f i c 
rev i ce ~ ~v+.~ make tt•~e rev i ce I~.r,vwr, to •t~•~e ~r,car•, i to r ` s 
rjevice ta~les~ ar•,~i ~o+~ c~a+~se ~~ revice I~ar•,r~ler 

•ta ~e ~er,e rater far tie rev i ce . ~: f ~o+~ rr.~ r,vt', se 1 ec~~t 
a spec i f i c rev i ce ~ ~o+.~ will have tra r~ re at.e t~•~e 
rjev i ce t~ar,r~ l e r sera rate 1 ~.~ arm +Jse tt~e mor, i to r 
l i~STAI~~ camrr,ar,r~ w~•ier, rev i ce access i s res i re~~ . 

ITT--11 s+a~~orts t1~e fallawir~~ revices as s~~stem r~ev:ices: 
rift r~l~C)~ Ca rt r i rye x~ i sk. 
i~T ~~ECta~e 
I~X 1='le:•:itile ~iisk.ette 

YOU m+.~st select ar,e as ~a+.~ r s~steir~ rev i ce ~ +.use t>-~e 
•two c>~a racte r rev i ce r,air,e as i r,r i r.. ater~ a~~ove . 
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EXAMPLE SYSGEN ' S 

What i s the r+ame of the system rev i ce C IiI~ :] (~h) ? LiX 

The f~X 11 f 1 e:: i h 1 e ~ i sk.et•te s+.~hs ~sterr+ s+.~~~ca rt~.~ or+ 1 ~ -two 
~ r i ves for each cor+t ro 11 e r . I f ~o+~ r sus tem c~or+ta i r+s f o+.~ r 
~ i si~.ette ~ r i ves ~ there i s a ser~or+r.~ cor•+t ro 11 e r ~ reser+t 
s+~~~o rt i r~~ the th i t~~ ai-+r~ f o+~ rth +~r+ i is . 

Igo ~o+.~ wart s+~s~~o rt for a secor•+~ FAX 11 cor+t ro l l e r C Y/~! J (i~) ? 

What i s the CSF~ ar~~ ress for the 
first f~Xii cor+troller COJ t177170)? ~ 

What i s the vector a~i~ ress for the f i r•st hX 11 cor+t ro 1 l e r C 0 J (~64) ? 

Iio ~v+~ wart ~h0~/RhO~F' ~ i sk. s+.a~~o r•t, C Y/~! J t i~) ? ~ 

Igo ~o+a wart TC 11 UECta~e s+~~~o rt C Y/~!:] (~!) ? ~ 

Igo ~o+~ wart l i r+e r~ r i r+te r s+.~~~o r -t C Y/~ :] t Y) '~ ~ 

The 1 i r+e ~ r i r•+te r vector ar~r~ res s i s r+o rma 11 ~ ant) 
ar+~ the CSf~ ar~r~ ress i s r+o rma l 1 ~t 177 14 . I f ~o+.~ r ~ r i rrte r 
i s i r+sta 11 e~ at ar•+othe r vector r o r CSF~ ar~~~ ress r ~.~c:~~..i 
IT~+Jst spec i f ~ the cc:~ r rest va 1 +.ores . 

hoes ~o+~ r ~ r i r+te r have a r+or+-star+~a rr~ vector car CSFi aria ress C Y/i~ J C ~) ? 

-The F'-C 11 i s a h i ~h s~ee~ r-a~e r tat~e rear~e r/~+.~r~ch +ar+ i t. 
'The F'h i 1 i s a similar +~r+ i t with a h i ~h s~eer~ rea~e r h+~t r+o ~+~r+ch . 

Xio ~.~o+a war+t F'C 11 h i ~h-s~ee~ ~a~e r tame rear~e r/s~•+.~r+r~h s+..i~~o rt C Y/i~ J t ~!) ? 

Xio ~o+~ war+t F'f~ 11 h i ~h-s~eer~ ~a~e r tame rea~e r s+.~~~o rt l: Y/~! ~ t i~) '? 

The r~+~ 1 1 har+~ l e r i s a mechar+ i sm that allows l o~ i c~a l 
i r+~+~t ar+r~ o+~t~+~t to take ~ l ace w i tha+.~t act+aa 1 ~h~s i ca l 
tjata t rar+sf e rs . I t i s most +Jsef+J l i r•+ r.~e~iu~~ i r+~ a~s~ l i ctat i or+s . 

xio you wart the r++.~ 11 har+r~ l e r C Y/i~ ~ (Y) '? 

This ccan+~ 1 etas the rev i ce ~-~+.~e r~ . Space i r+ the mor+i to r i s a l :l ocate~.S 
or+l ~ for the rev i ces sr~ec i f i erj r h+~t ~ca+.~ maw allocate ar~r~ i t i or+a l 
space ~~ rec~+~est i r+~ em~t~ rev i ce slots . A l ~. ocate 
or+e em~t~ slot for each rev i r_ e ~o+.~ i r+tc~r+r~ to ~~~~ tc.-~ 
•the system after i t, i s h+a i l t. 
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Now rnar~~ e::t ra rev i ce s ]. ats rya ~o~.a want C I~ ~ C Q) '~ (RET ~ 

~T'he i r~r~i rest c.•oir~mar~~ f i 1 e s ~er•~e ra~l;e~ ~~ the SYSGEI~ ~ rah ram 
cor~ta i r~ commar~cis that w i 1 l rye l ete the raL~,~ect nr~ra~~..i 1 es 
•F rort~ which the s~sterr~ i s L~~J i l t when theme are 
r~o 1 or~~e r r~ee~er.~ . This meal+J re serves to core se rve ~ i sl'. 
space wh i 1 e the s~-stem i s C,e i r~~ C,~J i 1 t . I ~t i r> of ter~~ ~.asef ~J 1 ~ 
howeve r r to k.ee~ the oL•~~ier. t mo~~~J 1 es for later ~Jse i r. 
hatch i r~~ the system . :[ f ~o~J r a~Jt~~Jt rev i ce 
has s~Jf f i c i er•~t free <a~•race r ~o~.a car. elect to reta i r~ a l 1 
system oC, Ject mo~~J l ey for f~Jt~.~ re ~Jse . 

Igo ~o~J wai-~•t to reta i r~~ the s~-stem tJE~J' r; C Y,'I<! ~ C ~!) ? 

The SYSGE~! assemLi l i r~~ ar~~ 1 i r~l~. i r•~~ ~- riace ss rec~~J i res a 
so~J rce i r~~~Jt ar~~ a L~ i rya r~ o~Jt~~Jt rev i ce ~ as well as ar-~ 
O~Jt~Ut rev i C.`e far more i to r l i r~k. Ria~S . Yo~J m~Js -t sr~ec:~ i f ~ 
•the ~h~s i ca 1 name ar~r~ ~Jr~ i t r~~Jmhe r for each C f o r e:•:air~f~ l e r 
11K 1 f IiF'4 r etc .) . F~o r mo r•e e::~ l ar~a•t i on ~ see 
Sect i ors 3 . d . 1 of the h7~--~ 11 System Gene rat i ar~~ i~ar~~~Ja 1 . 

What i s the F'NYS x CAL. name ar~ci ~Jr~ i t of thF~ 
so~J rce i r~~~Jt rev i ce C IiIiI.1 ~ C r~f;1) '~' I~X 1 (RET 

What i s the F'HYS:C t:;AL name ar~~.~ ~Jr~ i t of t~~e 
h i rya r~ o~Jt~~Jt rev i ce C Z:~I~IJ a (F~hO) ? I~XO (RET 

What i s the F'i-IYSx CAL r~aa~e ar•~~ ~Jr~ i t of t~•~e 
maw o~Jt~~Jt rev 1 ce f: ZiIiU 7 (T'T) ̀? (RET,

Yo h~J i l rj are er~t i re system ~ mo~.ar~~t •Lhe so~J rce ar~~ 
hir~ar~ ~isk.s r co~~ tt•~e files SYCI<ll~. i~AC ar~r~ SYS~T'r:~l...I~AC 
'to the so~J rce ~ i sk. r ar•~r~ t~r~e " @SYSELI~ " . T'o ~U i 1 r:S ,.i~J<~•l: tt•~e ir~c:~r~ i to rs ~ 
•t~~e ~" @irfO~ISLIi " . Yo ~1U i 1 ~ ..1~J5t t~'te rev i ce ~~lar•~r.:S l e r~~ ~ t~r~e 
' @IiEVE~LIi " . For mo r•e i ref o rrnat i ors ~ r•ea~j Sect i ors 3 . d of the 
hT-•11 System Generatiar~ Irfar•~~Jal. 

~i`tI~ OF SYSG~I~ F'r~UGF~AI~f-~-Itor~' t f o r~et, to co~~.~ I~h : SYCI~lI+. ~iAC ar~r~ 
ILK : SYST'EL . ~fAC to the scy~J rce ~ i sk. hef o re e:;ec.~~Jt i r~~ the 
commar~~ file (s) . hememhe r that SWAP-•' . SY5 m~..t~>t 
he or. a 11 hootah l e vo l ~Jmes . 
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EXAMPLE SYSGEN'S 

.SE~TTL SYSTEM CO~tIiITIOi~AL FILE 
r SYC~lIi .MAC--SYSTEM COi`tIi I T 10~lAL FILE 
r 
~ COF'YRIGNT (C) 1y7~3 
r 

~ DIGITAL ECRU I F'ME~lT CO~iF'OFiAT' I Oil y MAY~lAF1I~ r MASS . 

SYSG~i~ ~ i 
r LASE—L I ~!E SJ MOi~t I TOE 

'T I ME~fi - 0 
MF'T~Y = 0 
PATC~hI ~ 0 
EhL~G 
I~SC~F' 
11IiF~L 
CLOCK 
STAfi~T 
~IiXSYS 
I~x~cs~ 
I~x~VEc 

0 
0 
0 
b0. 
i 
i 
i ~~ i ~o 
~c54 

~ I~lI~ICAT'E SYSGk:~lEl~ MO~lITO~ 

~ I`!0 T I MEE SUF'F'0~ T 
~ illq MEMORY F'AF~ I'T'Y SUF'F'O~T 
~ ~!0 LATCH SUF'F'OfiT 
~i~l0 EFif~Of~ LOG SUF'F'OhT 
~ i~0 ESCAPE SEQUE:i<!CE SUF'F'O~'T 
r MO MESSAGE 01~ SYS I /0 EF~r~O~S (S,J ) 
~ F'OWEE L I I`!E FFiEC2UE~lCY (SJ r F'Et r XM ) 
r STAFiTUF' COMMA~tI~ FILE (SJ r 1= E r XM ) 
~ SYS'T'EM IiEV I CE 
cs~ aF Fl~s~r ~xi i 
~VECTOf~ OF FIST ~xii 

A.2 RLO1, SJ, F8, AND XM GENERATION 

This example shows the actual SYSGEN dialogue and the resulting files: 
SYCND, SYSBLD, MONBLD, and DEVBLD. 

• ~ SYSGEN (RET ~ 

kT-11 SYSY'EM GE~lEf~AT I Oil F'~OGF~AM VQ~ . 1 i 

Igo ~o~~ want t>~e e:•:~ar~~~er~ f U rm of rj i a 10~~~~ C Y/i~ ~ (Y) ? YES (~T ~ 
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EXAMPLE SYSGEN ' S 

A 11 ar+swe rs rec~+J i r i r+~ a cha i ce are i r+r~ i caters h~ C Y/~l:~ 
ar+r~ rec~+J i re ~a+J to t~~e either ' Y ` f c:~ r yes o r ' ~! 
for r+o fo 11 ower~ h~ a ca r r i ale ret+J rr+ . Ar+swe rs rec~+J i r i r•+~ 
r++Jmeric ir+~~Jt are ir+r~icater~ h~~ CIi~ far r~ec:imal ii-+~+Jt ar+r~ 
Cq~ far octal ir~~+Jt. Ar+savers rec~+Ji rir+~ a ~~evic•e r+ame 
res~ar~se are i r+r~ i caters h~ C Iili ] r ar+swe rs reo+J i r i r+~ a 
r~evice name fallower~ h~ a +Jr•+it r++Jmher are ir+r~icater~ 
>~~ C IiIiU ~ . I f ~a+J er+te r r+o res~or+se (J+Jst a CACiCi xAGE F~ETIJfi~!) ~ 
~o~J r ar+save r will reef a+J 1 t to the res~or+se i r+~ i caters i r+ 
~a rer+theses hef o re the r~+Jest i ors mark. (e . ~ . C I~Ii a (rah) ? } . 
Yo+J r res~or+ses are check.er~ far va 1 i ~ i t~ wherever amass i ~ 1 e . 

The o+Jt~+Jts of this SYSGEN! ~ rod ram are two coi-+d i t i or+a 1 
'F i 1 es (SYC~lI~ . i~fAC ar+r~ SYSTPL.. ~fAC) ar+r~ three i r+rJ i rect 
cort+mar+rJ files (SYSPLI~ . CtJ~f r ~fOi~PLI~ . COI~f ar+r~ IiEVPLIi . CQ~ ) 
which are ~Jser~ to assemh 1 e ar+rJ 1 i r+k. the mor+i to r (s) ar+r~ 
rev i ce har+r~ 1 e rs for the to r~et s~stert+ . The assemti 1 
ar+~ 1 i r+k. i r+~ ~ r~ocess rec~+J i res a mach i r+e with at 1 east 
~. bh wo r~is of memo r~ ar~r~ mass sta rake with at least ~0(} 
•free h 1 ocl-~s or+ the o+Jt~+Jt rev i ce ar+r~ 1 ?~3 free h 1 acl'~s 
or+ the system rev i ce . 

The fo 11 ow i r+~ ~ i a l o~+Je asl<.s c~+Jest i or+s aL,o+Jt 
-the cor+f i ~+J rat i ar•+ for which t~•~e ~~~sten+ i s C•~e i r+~ 
~er~e rater) ~ ar+r~ aha+Jt mor+i tc:~ r ar~~ r.~ev i ce s+_i~~a rt 
opt i ores ~o+J rr+a~ ~~es i re . Yo+J sha+J l ~.~ have rea~~ the 
IiT--11 System Ger~eratior+ ~iar++Jal before ~-roceer.~ii-+~. 
Yo+J car+ to rrn i r+ate SYSGEN! at ar+~ time h~ t~~ i i-+~ CTrZI-/C . 

The FAT-11 s~sterr~ ir+cl+JrJe~.~ a variety of mar+itars~ allcawir+~ 
~o+J to set ec~t the R+or+i to r hest s+J i tern to ~o+J r 
a~~licatior+. The n+or+itors are c+Jstcami~e~ •t ca ~o+Jr c•~ar+fi~+Jratiar~ 
h~ this SYSGEi~! ~ rocess ~ ar+r~ ~ wh a.1 a ~o+J ma~.~ h+J i l ~ ar•+~ r++JmhF~ r of 
it+or~ i to rs ~► ~o+J sho+J l rj rea 1 i we that SYSGEi~ ~ 1 aces a l a rye 
~~ea~ar+r~ or+ time ar+r~ data stca T•a~e . 

If ~o+J elect to h+Ji lf~ the base--1 ir+e 
~~ir+~le--Job (S..J) mar+itarr r+a other mq~"+itors 
it~a~ he h+J i 1 t r~U r i r+~ the saiY+e SYSGEN! ~a5 s . 

Tt•~e base--1 i i-+e s i r•+~# 1 e-Job (SJ) rr+or+ i to r i s the m i r•+i Rya l ir+or-+ i to r 
~-+ecessa r~ to e:•;ec+Jte star+r~a rr~ system f+Jr+ct i or+s . I t i s i r+ter•+r~e~~ 
•for systems with are 1 ~ 8K wa rr~s of memo r~ ~ o r• for 1 a rye r 
systems that rec~+J i re the lowest was s i ~~ l e rr+ai-~ i to r ave rhearJ . 
Iiev i ce s~J~~o rt i s 1 i m i tern r ar+r~ some f ea•t+J res of the 
SJ more i to r +Jsa~i 1 e i r+ l a rye r cor+f i ~+J rat i or+s are am i tterJ ~ 
scJch as PATCf~ ar+r~ VT11 s+Js~~art. 

Iio eau wart the base--• 1 i r+e s i r+~# 1 e-JoL~ mor+ i to r C Y/~! ] (fit) ? ~!0 (RET 

The s i r~~ 1 e--JoL~ (SJ } mor+ i to r ~ rov i ryes ar+ er•+v i r•or+mer+t s+J i tab 1 e 
•For the reeve 1 o~mer+t of s i m~ l e a~~ l i ca•t i or•+s i r+ FQf~Tf~A~! o r 
PAS IC . I t ~ rovi rjes a s+Jhset of the f o red ro+Jr+~/hack. ro+Ji-+~ 
tF'P} feat+Jres ar+r~ offers ma::im+Jm ahil:it~ for mir•+irt++JIY+ si e. 
Sortie ar~r~ i t ~. or~a 1 feat+) res maw he ar~r~er~ r.~+J r i r+~ SYSGEN ~ h+Jt at 
•the cost of i r+c reaser~ mar~+i to r s is e . 
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EXAMPLE SYSGEN ' S 

Iio ~a+~ war-+t the s i r'+~ 1 e-~~iah (SJ) rr+or+ i to r C Y/~! J C Y) ? YI«S (RET ) 

The f a rep# ro+~r+r~/L~acl~.~ ra+~r+rj C FE) mar-+i to r offers ar+ e;:ter+~er~ 
set of facilities which are helr~f+~1 for a~~licatiar+s 
ir+volvir+~ real-time or r.~ata aco+~isitiar+. These 
i r+c 1 +~r~e timer s+~~~o rt y se r i a 1 is e~ as~r+ch rar+o+as Y /U ~ ar+r~ 
s+~~~a rt for a f o red ro+~r+r.S ~ioCi . 

Iio ~o+~ war+t the f o red ro+~r•+~/hack. ro+~r+~ C F ~) rt+or+ i to r C Y/ICI ~ C Y } ? YES (RET ) 

The e::ter+r~er~ men+a r~ C X~i) mor+i to r i s a ve r s i or+ of the FE 
ii+vr+ i to r which s+ar•~~o its +~~ to 1 ~8K wa rr~s of memo r~ . I t i s
+~sof +~ 1 for ar~var+cer~ a~~ 1 i cat i or+s that rec~+~ i re ar+ e:•;ter+r~er~ 
a~r~ ress i r+~ space . Tt•~e X~i ir+or+ i to r i s 1 a rye r thar+ FS ar+r~ 
rec~+~ i res a res i r~er+t USA ar•+~ ~ r ~. ve rs . 

Iia ~o+~ war+t the e:•:ter•+~e~ ir+ema r~ C Xlvi) iY+ar+i to r C Y/I~! J C ~!) ? YES (RET ) 

•TI•~e re are a r++~rt+~:~e r a•P rr+or+i to r amt i or+s ~o+.~ maw sel ec.~t 

'T'he f a 11 aw i r+~ or•~t i or+s ar-~ l ~ ar•+ l 5 tc:~ the c,J rr+ar+i to r . 

The SJ mor+i to r~ r+a rr~+a 1 ~. t.~ ~:~caes r+ot have timer s+a~~o rt . 
Yo+J may o~tior -+all~ ir'+cl+Jr~e the .Ivir~hT ar+~ .CI~ihT rec~+.~ests. 

X~o ~o+~ wart t i me t• s+.~~r•~a rt i r+ the SJ mar-+ i to r C Y/I`! ~ C >`!) '? YCS (RET ) 

The r:~ev i ce t i me-~a+.~t as•~t i car-+ ~e rm i is rev i ce ~ r i ves to i ss+.~e 
mark. time rec.7+~ests . T'h i s f ea•t+.~ re i s c+~ r rer+t. ~. ~ r•+ot +.~ser~ 
h~ ar+~ FAT-11 r~ r i ve rs 9 h+.~t i s r+ecessa r~-s f ca r L~I~CI~ICT {~+.~~~a rt . 
Select this opt ~. ar+ i f ~o+~ are ~ l ar-+r+i r+~ to +.use I~~CI`!I~'T 
with ~a+~r mar+itor. 

Ira ~a+~ wart rev i ce tin+e~-a+.~t s+a~~o rt C Y/I~ J C I~!) ? X10 (RET ) 

The SJ mor+i to r w i l 1 r+o rma 11 ~ halt at t~•~e " system t-~a l t " 
i f there i s o f ata 1 system Y /q e r ra r. This halt car+ 
he rep 1 acerb with a system e r ra r message at tt•~e cast of 
aho+~t 3{) wo rr~s ar~r~ i t i ona 1 came i r+ the res i r.~er+t 
iT+or+i to r . This opt i or+ i s h i ~t~ 1 ~ recomR+er+r~er~ i f the s~.~ s•trarr+ 
i s ~o i r+~ to he +~ser~ h~ ar+~ar+e athe r Char+ tree e:•:~e rt . 

X~o ~o+~ wart ar+ error message or+ s~steR+ 1 /U a r• rca rs C Y/i~ ~ C Y) ? YFS (~T ~ 

The f o 11 ow i r+~ opt i or•+s a~~ 1 ~ ar+ 1 ~ to the FS ar+r~ Xh mor+ i to rs . 

The F'I~ ar+r~ XI~I rr+ar+i to rs' scher~+.~ 1 e r i~r~ 1 e l oar w i 11 r~ i s~ 1 ass 
a R+ovir+~ 1 i~ht pattern ir+ the r~is~la~ register of ar+~ 
1='I~'-11 /45 ~ i 1 /~~ ~ 1 f /~~ o r 1 i /70 ~ rr~cesso r. 
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EXAMPLE SYSGEN'S 

Igo ~oU war•,t i ~ l e 1 oars l i ~ht mat to rr, C Y/~! J (~!) ? NO ~ RET ) 

T--11 r~o rrt,a 11 ~ s~J~~a its a s i r~~ 1 e -te r~, i r,a 1 i r,te rf aced th ra~J~t-~ 
•the cor,so 1 e hL 11 o r ILL 11 ~ which i s sha rerJ h~~ bath hack. ro~Jr,r~ 
ar,rJ f a red raur,rJ ~inhs . Yn~J n,a~ amt i or,a 1 ~. ~ 5e 1 ect m~J 1 t i --
•te rm i r,a 1 S~J~~o rt of U~ to i 6 to rm i r-,a 1 s i r,te rf ar_ erJ th ra~J'~h 
a choice of IiL1 i ar,~ IiZi 1 interfaces. 

Igo ~n~J war•,t su~~o rt of more Char, nr,e to rrr, i r•,a 1 C Y/fit ] (~!) ? YES (RET ) 

'the fo 1 l ow i r,~ os~t i nr,s a~~ 1 ~ to a 11 rr,nr, i to r5 . 

C~T~ 11 aSs~J~r,eS a ~iU H:~ awe r 1 i r,e f rea~Jer,c~ ~ h~Jt car', 
opt i or,a 1 Y ~ s~Jr, ~a rt a U H~ f rec~~Jer,c~ . 

Iio ~o~J want the opt i nr,a l ;U H;~ c 1 nck. S~Jrf~n Y~ t C Y/fit ] (~!) ? ~!0 (RET ) 

~T~ i 1 r,a rR,a 11 ~ ~JSes a ~. i r,e c 1 rack. far the 5~.~5terr, c 1 ock. . 
Yo~J maw S~Jhst i t~Jte the hW ~.1--F' ~ rah YtaR,rr,a~ 1 e c ~. tack. i f ~ ~o~J wish r 

i r, wh i ct•t case the IOW 11 ~~' i s r,ot ava i 1 ah 1 e far Y rn~ raR, ~J~-:ie . 

JCio ~v~J want to ~JSe the KW 11 w~' c 1 oc~k. a5 the 5~5teR, c~ l ack. C Y/fib ] (t~) ? i~0 (RET 

The ~ioat5t Y•a~ opt i ar,a 11 ~ e:•:ec~Jtes are i r,rJ i rect f i 1 ~~ wher•, 

5ta rt i r,~ the 5~5terr, . 

Cio ~o~J want tt•ie 5 t.a rt~J~ i r,~ i rect f i 1 e C Y/~! ] (Y) ? YES (RET ) 

r~T~--1 ~. S~J~~o rt5 mar i t~ memo r~ ar,~J ~ race55es rt,ema r~ 
Warit~ errors. 1f error lo~~ir,~ i5 ~r~e5er•,t~ ~arit~ er~rar5 
are also lo~~erJ. 

Ira ~o~J war•,t ~r,emo r~ ~a r i t~ S~J~~a rt C Y/l~ ] (1~ } ? HO (RET ) 

The R,or,i •tor r•,o rrr,a 11 ~ ha 1 is ai~, awe r recove r~~ 5ta rt~Jr 
after a Bowe r f a i ~. ~J re . Yra~J tT,~3~ a ~. ec t to have the mar, i to r 
~rir,t a R,essa~e e::~la:ir',ir,~ that rawer fail~Jre ca+Jse~J the halt. 

Zoo eau want rawer fail~Jre rr,essa~es CY/~!J (Y)? YE:S (RET)

f~T--11 s~J~~o rt5 LATCH az ar, opt i ar, . I r,~J i rec•t caR,R,ar,~J 
file su~~art is se~aratel~ availa~ile ir, all R,vr,i•tot•s~ 
ar,~ EtATCH su~~a rt r,ee~J r,at he se 1 ecterJ to ahta i r, 
i r,rJ i rect coR,n,ar,~J file s~Jr~o r t . 

Ira ~o~J want E~ATCH s~J~~a rt C Y/~! J (~!) ̀ :~ YES (RET ) 



EXAMPLE SYSGEN ' S 

T11e kT-11 terrr,ir,al service is caraL~le of reco~r,i~ir,~ 
ANSI o r L~EC star,~a rr~ escare sec~~Jer,c•es ar-,~ ~ roc•ess i r,~ 
•those sec~Uer,ces acco rrJ i r,~ to arr l i cat i or-, i r,~~ t r~Jct i or,s . 
'T~ i s s~Jrro rt i s  r,cat r,ecessa r~ for no rrr,a 1 s~sterr, ore rat i rar, r 
i f ~o~J r arr 1 i cat i or, noes r,ot rr,al'.e srec i a 1 ~Jse of esc•are 
seo~Jer,ces ~ rho r,ot se 1 ect t>7 i s s~rrro rt . 

Igo ~o~J want escare sec~~Jer,ce r rocess i r,~~ C Y/Itl J C fit) ? I`!p (RET ~ 

5e 1 ect iar~ of error l o~~ i r,~# creates the error l o~~ i r,~ 
rJ r i ve r EL ar,~ i r,co rro rates error l o~~ i r,~ i r,•to t>~e rev x. ce 
>~ar,~J l e rs . W11er, EL i s 1 oar~er~ ar,~ i r, i t i a l i ~e~ ~ l o~~ i r,~ of 
t~ i sk. ~ LiECtare ar,rj rr,err,o r~ ra r i t~ errors w i 11 occ~J r . 

Igo ~o~J want error l o~~ i r,~ C Y/~ ~ C i~) ? ~!q (RET 

Tie fo 11 Caw i r,~ C2Uest 1 ol`,s asw. a~o~Jt the 

re r i r>-~e ra 1 rev i ces t~•~at are to ~e s~Jrro rter~ ~~ tt~e 
~er,e rated s~sterr, . E~~ se 1 ect i r,~ s~Jrro rt for a st~ec i f i c 
rev i ce r ~o~J rr,ak.e t.~e ~~ev i ce k.r,owr, to tie rr,c~r, i to r•' s
r~evice ta~lesr a~`,~.:i ~tJ~J caUSE' a device ~tar,~Jler 
to ~e ~er,e rated for tt~e rev i ce . I f ~.~o~J rho r,ot se 1 ect 
a srec i f i c rev i ce ~ ~orJ w :~ 11 have to create t~1e 

rev i ce ~ar•,rJ 1 e r sera Y•ate 1 ~ ar,r~ ~Jse tie rr,or, i to r 
I i<ISTAL.L~ eorr,rr,ar,~ weer, rye v i ce accF~t.~s i s des i red . 

IzT--11 s~Jrro its tr7e f a 11 ow i r,~ r:~ev i ces as s~sterr, rev i ces 
~h r1K0~ Ca r•t r i ~~e Ii i sk. 
ILL ~L01 Ca rt r i ~~e Li i sk. 
kF F~F' i 1 F' i;:e~-t•~ear~ I~ i sk. 
ITT IiECtare 
I~X F1X01 Fle:-;iC, 1e C~isk.ette 
ICY f~XO~ Iio~JL~le C~er,sit~ I~isNtiette 
Lis hJ50~/4 MassC~~Js F' i;~:er~~->~ea~ X~ i sk. 
riF' ~F' 11 I~ i sN. F'acl~. 
I~l~ CihOE~/~h07 Ca rt r i ~~e Ii i sk. 

Ya+J rr,~Jst se 1 ect ar,e as ~t~U r sir>terr, rev i ce ~ ~Jse t>1e 
•two character rev i ce r,arr,e, as i r,~ i cater ~~C~ove . 

What i s t>~e r,arr,e of tl~e s~sterr, rJevi ee CI~I~J t Fife) ? T~1_. (RET ~ 

Igo ~o~J want C~J503 o r ~J50~ ~ i sk. s~Jrro rt C Y/f~f 7 t ~! )'? I`!p (RET 

Igo ~o~J want fzF11 f i::er~~~ear~ r~isl~. s~JrrUrt CY/~!~ (i~) ? f`f0 (~T ~ 

Igo ~C~U want ~F' 11 /FiF'ri0~ o r f1F' i 1 /f~F'03 r~ i sk. s~Jrro r•t C Y/~f ~ t I~ > ? I~lO (RET ~ 

Igo ~o~J want f-iX01 /FiX 11 f 1 e;•: i C,1 e ~ i sN.ette sUrr©rt C Y/~! J (l~) ? YE5 (RET 

Tt~e r~X11 fle::it~le ~Jisk.ette s~JC~s~sterr, s~Jrrorts or~l~ two 
~ r i ves for each cor,t ro 11 e r . I f ~o~J r s~sterr, cor,ta i r•,s f o~J r 
~ i sk.ette ri r i ves ~ tie re i s a secor,r~ cor,t ro 11 e r r resent 
s~Jrro rt i r,~ tf~e tl~ i rrJ ar,r~ f o~J rtt~ ~Jr, i is . 
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Iio ~o+J war•+t s+J~~o rt far a second RX 11 cor+t ro l l e r C Y/I`t ] (~!) ? YlCS (RET 

What i s •the CSfi address for the 
first f~Xii cor+trvl ler COa (177170)? x.77170 (RET 

What i s the vecty r ar~d ress for t~-~e first ~X 1 ~. cor+t ro 11 e r C q J t ~c54) ? ~c~4 (RET 

What is the CSC address for the 
secor+d CiXii cor+troller CCIJ (17710)? 1`l'6,~00 (RET,

What i s the vecta r address for the secc~r~rJ ~X 11 coat ro l 1 e r C q ~ C ?70) ? 3~0 (RET 

Teo ~o+J want ~XO~ disk:ette s+J~~ort CY/1`1:.1 (I\!)'? ~lCl (RET)

How rt+ar•+~ ~L..Q 1 +Jr. i is are to >,e s+J~~o rted C Ii J (~) ? ? (RET,

Iio ~o~J war+t ~h0,~,/rih0.~~F disk. s+J~~o rt C Y/i~ J (~!) ? i~0 (RET 

Lia ~a+J war+t 'TC 11 I~~Cta~e s+J~~o rt C Y/1`! J (1'~) ? >~!q (RET 

Igo ~o+J wart 11f\Ofi/F~>;07 disk. s~J~~v rt C Y/I~ J (i~) ? ~1q (RET 

Leo ~o+J wart ma~r+et i c tame s~J~~o rt C Y/~! ~ (~1) ? Y~G (RET 

T-1 ~. rr~a~ta~e s+J~~o rt i s ava i 1 a~~ 1 e i r+ two forms . The star~da rd 
•form i s f i 1 e-st r+Jct+J red ma~ta~e ~ which s+J~~o its a s+J1~ set of 
NHS I file format . The file-st r+Jct+J red hard t e r may he ~Jsed tv 
store ar~d retrieve data i r~ a file format +Jsah l e with most 
IZT-11 system ~ rod rams . The Second form of ma~ta~e s+J~~o rt 
omits file st r+Jct+J r i r+~ ar+d T~eads ar+d writes data d i rest,l ~ i r+ va r i ah l e 
1 er+~th recd rds . This t~~e of s~J~~o Y•t i s called the ' ha rr.~wa re. 
har~dler'r ar~d while this har+dler is si~r+ificar+tl~ smaller thar+ 
•the file --s t r+Jct+J red hard 1 e r r i t carp r+ot C, e +Jsed with ar+~ 
system ~ rot rams . 'T'he file-st rUct+J rerJ har+r.11 e r i s also 
ca~atile of ~erforrt+ir+~ direct hardware f+Jr+c~tioi-+s. 

How mar+~s e::t ra device s 1 ots do ~a+J war+t C I+ ~ C 0) ? 1 (RET 

The i r+d i rect comrr~ar~d files ~er+e rated h~ the SYSGE~1 ~- ro~# ram 
cor+ta i r+ commar+ds that w i 11 delete the oh.~ect mvd+.~ 1 es 
f rort+ which the system i s Ci+J i l t when theme are 
r+a 1 or~~e r r+eeded . This meas+J re serves to cor+se roe disk. 
space while the s~steiT+ is >,eir~~ >,+Jilt. It is oftei -+ +Jse•f+J]. r 
howeve r r to k.ee~ the oh~ier. t mod+J 1 es for 1 ate r +Jse i r+ 
match i r+~ the system . I f ~o+J r o+Jt~Ut device 
has s+Jf f i c i er~t free space ~ ~o+J car+ elect to re•ta i r+ a 11 
system o17~ect mod+J 1 es for f +Jt~J re +Jse . 
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X~o ~v+J war•+t the f i 1 e-~st r+Jct+J red rt+a~ta~e har+~ 1 e r C Y/~ ~ C Y } ? YES (RET ) 

The f i l e-s t r+Jct+J red har+~.~ t e r rec~+J i res tah l e space f o r 
each rt+a~ta~e +Jr+it. Yo+J car+ it+ir+irt+i;~e the si a of 
•the rt+a~ta~e har+r~ t e r h~ 1 i rt+ i t i r+~ the r++Jrt+he r of +Jr+i is i t c•ar+ 
s i rt++J 1 tar+eo+Js 1 ~ har+U l e to the r++Jrt+he r ac.•t+Ja 11 ~ r- reser+t vr+ the 
•ta r~et rt+ach i r+e . 

How rt+ar+~ rt+a~ta~e +Jr+i is are to die s+J~~o rtes C IiJ (?) ? ? (RET ~ 

Igo ~o+J wart T~ 11 (U~! I E~L1S } ma~ta~e s+J~~o rt C Y/~! ~ (Y } ? YES (RET ) 

Iio ~o+J war+t TA 11 cassette s+J~~v rt C Y/~ J (~! } ? ~U (RET 

X~o ~a+J wt•~r~t UT 11 o r VS60 ~ rash i cs s+J~t~v rt C Y/1~ J t ~ } ? ~U ~ ~T 

Lio ~o+J war+t 1 i r+e ~ r i r•+te r s+J~~o r~t C Y/i~ ~ (Y } ? YE5 (RET 

The 1 i r+e ~ r i r+te r vector ~:~r~U ress i s r+o rrt+a 11 ~ n0 
ar+r~ the CSr~ ar~~ ress i s r+o rma 11 ~ 177 ;14 . I f ~.~v+J r ~ r i r••+te r 
i s i r+sta 11 erg at ar+othe r vector v r CSF~ a~r.~ Y•ess ~ ~o+J 
ir++Jst spec i f~ the correct va 1 +Jes . 

hoes ~o+J r ~ r i r+te r have a ~~+or+--star+Ua r~ vector o r CSk a~ir~ res~:~ C Y/~! ] (l~ } ? ~ltJ (~T ) 

'the F'C 11 i s a h i ~h s~eer~ ~a~e r tame rear~e r/r~+Jr+ch +Jr•. i t. 
The F'Fi ~. i t s a s i rt+i t a r +Jr+i t with a h i ~h s~ee~j rea~~e r h+Jt rev ~+Jr+ch . 

zio ~o+J war+t F'C 11 h i ~h~s~eer~ ~a~e r tame rear~e r/~+_ir+ch s+J~~o r•t C Y/~! ] (i~ } ? ~!p (~T ) 

riv ~o+J war+t F'f~ 11 h i ~h-~s~eeU ~a~e r tame rea~e r s+J~~v rt C Y/~! ] C ~!) ? i~Q (RET 

X~o ~o+J wart ca rr~ rear~e r s+J~~v rt C Y/i~ ] (~! } '? ~!q ~ RET ~ 

The r++J 11 har+~ t e r i s a rt~echar+ i sm that a 11 ows l o~ i ca 1 
i r+~ut ar+~ o+Jt~+Jt to take r~ 1 ace w i tho+Jt act+Ja 1 ~h~s i ca 1 
data t rar+sf a rs . I t i s most +Jsef+J l i r+ r~eh+J~~ i i-+~ a~~ l i cat i oi-+s . 

Xio ~o+J war+t the r++J 11 t•~ar~r~ 1 e r C Y/~! J (Y } ? YES (RET ) 

•this cort+~ 1 etas the rev i ce c~+Je r~ . Space i r+ the rt+or+ i to r i s a 11 ocate~ 

ors 1 ~ for the rev i ces spec i f i erg ~ h+Jt ~o+J rt+a~ a 11 ovate aU~i i t i qr+a 1 
space h~ rec~+Jest i r+~ ert+~t~ Kiev i ce s 1 ats . A 11 ovate 
vr+e ert+~t~ s 1 of for each c~ev i ce ~o+J i r+ter+r~ to ar~r~ tv 
the s~stert+ after i t i s h+Jilt . 



EXAMPLE SYSGEN ' S 

Iio ~o~J want to rota i r, the s~sterr, OE~J ` s C Y/i~ ] C ~I) ? YES (RET 

•The fvllawir,~ c~~Jestior,s ask. ahv~Jt the terR~ir~al 
interfaces ir,stalleci ir, ~n~Jr s~steR,. FAT--11 s~.a~~carts a 
coR,h i rat i ar•, of serial as~r,ch rar•,n~Jt.~ i r,te rf aces which i roc• 1 Urge 
the hC. i i ! IiLVi i f IiI~Vi 1 ~~ r I~C.V 11-F' r I~LV11 ~-,.1 r ar,r~ the ILL 11 
series . I t a 1 so s~Jr•~~a its IiC.11 ~-~' ar,~ I~LV 1 i ~E i r,te rf aces with 
R,a~err,- ~~~~~ i 1-i -t i es r ar~~ the I~Z1 i ar,~ I~ZV 11 series of 
as~r~ch ror~o~Js l i r,e R,~J l t i~ l e:•:ors . 

The ~ i a 1 o~~Je asks first for tt•ie r,~JR,he r of 1 aca 1 IiL 1 i 
]. i r,es r they, the r,~JRrL~e r of reR,ote ILL 11 l i r,erx . 'T~•~e tots 1 
r,~JR,he r of 1 i nes i s the s~Jm of 1 oca 1 ar•,r.~ reR,ate 
lines. F'h~sical ~Jr,it r,~JR,t~ers of the IiL11 lines are assi~r,e~ 
•first to 1 oca 1 1 i r,es ar,r~ Cher, to reR,vte 1 i r,e s . This ass i ~r,R,er,t 
i s ~e rR,ar,er,t ar,r~ its a rye r car,r,ot he char,~erJ . 

After the r] i a 1 o~~Je has estate 1 i shed the r,~Jit,he r ofi' 1 i ryes of each 
•t~~e ~► the CSFi ar,~ vector a~r~ res ses for• each l i r•,e R,~Jst he 
esta~i 1 i shed . The first c~~Jest i vr, c•v r res r•~ar•,~J~.~ to the •first 
1 vca 1 1 i r,e C the car,sa l e) ~ the secvr,~ to the secar~r~ 1 oca l 
l ir,e ~ etc. ~Jr~ti 1 all local 1 ir,es are accn~Jr,ter_~ far. At that 
poi r,t: the r,es:t res~nr,se a~~ 1 i es to the first reR,ote 
1 i r,e ~ the secor,~ to the secnr,r.~ reR,ote 1 i r,e ~ etc . ~Jr,t i 1 a 11 
reR,ote l i r,es are acco~Jr,ter] for• . 

How R,ar,~ l oca 1 I+L.11 ' s ~ i r,c l ~J~ i r,~ the Cor,sa 1 e C Ii ] C 1) ? 1 (RET 

Hvw R,ar,~ reR,ate ILL i 1 l i ryes C I~ ] C 0) ? 0 (RET 

What i s the CSr~ ar]~ ress f n r the 
first C car,so 1 e) IiC.1 i C 0 ] C i 17 ;b0) ? 177C;bq 

What i s the vector a~~ ress for the f i r~st (car,sv 1 e) IiL 11 C 0 ] C b0) ? b0 

r~T~-11 s~J~~o its ar,e I~Z 11 ~A a r _S e i ~ht l i r,e R,~J 1 t i ~ 1 e;•:a r 
with ar, aci~itior,al Ii i 1-C or w•Ii eight 1 ir,e R,~Jlti~le:•:or 
•for a R,ar: i R,~JR, of i b l i r,es ~ v r vr,e I~ZV 11 f v~J r l i r•,e 
iT,~J l t i~ l e:•:v r. ~io~eR, s~J~~o rt i s ava i J. a~i l e ar, 
reR,vte l i r,es r ~~Jt, i s l i Ri i te~J to Eye l l 103 t see R,ofjeR,s o r 
e C2U i va l er~t with the " caR,R,ar, C• 1 ea 1• to ser•,~ ar,rJ carrier " 
opt i or, i r,sta 11 erJ to nrre rate the R,ar]eR, i r, ar, a~Jta-ar•,sw~a r R,arie . 

zio ~v~J want I~Z.11 a r IiZV i 1 R,U 1 t i ~ 1 e:•:o r s~-i~~a rt C Y/fit] C ~! )'" YkS (RET 

Iio ~o~J want I~Z 11 R,~J 1 t ~. ~ 1 e:•:a r s~J~~a rt C Y/~! ] t Y) ? YES ~ 

Iio ~o~J want s~J~~n rt for twa IiZ i 1 ` s C Y/~! ] C ~!) ? ~lCl (RET ~ 

The l i r,es R,~Js t he i r, i t i a l i ~erJ to a spec i f i c ha~J~ 
rate . The chv i ces are 300,► 1 ~0 ~ ar,~ i 10 ha~Jr] . 

Xiv ~v~J want the 1 i r,es i r, i t i a 1 i ~e~ tv 300 ha~J~ C Y/~! ] C Y) ? YE5 (RET 
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T>,e vectors ar,~ CSf~ a~r~ resses are ass i ~r,er~ to t>,e f 1 oat i r,~ 
rev i ce red i or+ ar,~J will va r~ w i t>~ each i r,sta l l at i or, . 

What i s tie CSF~ ar~~ ress for t>~e first I~Z 11 C 0 7 t 1 b00 i 0) ? 1 b0100 (RET ) 

What i s t1~e vector a~r~ ress f'o r tt~e first I~Z 11 C 0 ] (300) ? 300 (RET 

Tt~e P o l l ow i r,~ rJ i a l o~+Je w i 11 ask. for t>~e r,+Jn,~e r of l oca ~. 
IiZ 11 o r I~ZV 11 1 i r,es ~ tiler, t>-~e r,+Jrr,~e r of remote 1 i r,es . 
'T11e tots 1 r,+Jm~ie r of 1 i r,es i s tt~e s+Jm of 1 oca 1 ar~~ reR,ote 
l i r,es . F~~~s i ca l ur, i t r~+JmC, e rs of t>~e IiZ i i o r IiZV 11 l i r,es 
are ass i ~ne~ first to 1 oca 1 1 i r,es ar,~ tl~er, to remote 
l i ryes . T11 i s ass i ~r,mer~t i s ~e rmar,er,t ar,ci i t~~ o rr~e r cannot 
~e ct~ar,~ed . 

Maw R,ar,~ IiZ 1 i 1 i r,es are 1 oca 1 to rm i r,a i s C I+ J (0) ? 4 (RET 

Mow rt,ar,~ reR,ote IiZ 11 l i r,es C Ii ] t 0) ? ~ (RET 

Tie to rrr~ i r,a 1 service req+J i res a set of i r~r-+Jt ar,~ o+Jt~+Jt 
r i r,~ L~+Jf f e rs for each to rn, i r,a 1 s+J~~o rtes . Tie o+Jt~+Jt r i r,~ 
ta+Jf f e r ref au I t s is e i s 40 c~a rac~te rs . Tie i r,~+Jt r i r,~ size 
~~e~er,~is or+ to rrr, i r,a 1 w i r~tti ar,~ amo+Jr,t of t~-see-at~ear~ 
e:~~ecter~ . TI1e ref au I t s i e i s 8 c>~a racte rs . 

S is a of tl~e o+Jt~+Jt ~i+J-Ff e rs i r~ c~a racte rs r' I~ _l (40) ? 40 (RET ) 

Size of tie i r,~+Jt ~+Jf f e rs i r+ c>~a racte rs C Is ~ t 8~) ? 8~ ~ RET 

'Te r~r, i r,a l stat+Js rr,a~ ~e oC,ta i r,e~ ~~ ~o i r,~ ar, . iriTGET request 
~+Jt some a~~ 1 i cat i or,s req+J i re as~r,c~ ror,n+Js r,ot i f i cat i or, of 
c~ar~~es i r~ to rR, i r,a 1 stat+Js . FAT-11 s+J~~o r•ts as~r,cl1 ror,o+Js 
•te rmi rya 1 stat+Js as ar, opt i or, to tie . I~i'TATCM 
req+Jest ar,r~ ~ rov i des i r,f o rn,at i or, or, ~i+Jf fe r ar,r~ rr,or~eR, 
status as well as ~o+JC,  l e CT~I~/C . 

Igo ~o+J want as~r,c>7 rar,n+JS to rmi r,a 1 stat+Js C Y/i~ ~ t Y) ? YES (RET 

'Time-out s+J~~o rt w i 11 ca+Jse tie n,or, i -tn r to reset at re~+J 1 a r 
intervals ar,~ to rrt, i rya l that rr,a~ gave ~or,e off -1 i r,e . T~ i s 
~el~s to mir~irr,ize tt~e iR,~act of static C ar,~ sirt,i lar ) 

roC, l ems ~ ar,cS i s recoR,R,er,cie~ i f trra:•; i n,+JR, ava i t ate i i i t~ 
i s i moo rtar,t to tie a~~ l i cat i or, . 

Igo ~o+J want rr,u 1 t i -te rn, i r,a 1 t i rr,e-a+Jt s+J~~o rt C Y/~ J (Y) ? YES (RET 

Tie SYSGE~! assem~ 1 i r,~ ar,r~ 1 i r,k. i r,~ ~ rocess rec.7+J i res a 
source i nut ar,rJ a ~ i r,a r~ o+Jt~+Jt rev i ce ~ as we 11 as ar•, 
o+Jt~+Jt Kiev i ce for mor, i to r 1 i r+k. rr,a~s . Yo+J R,+Jst spec i f~ 
tl7e ~~~s i ca 1 name ar,r~ ur, i t r,+Jrr,~e r for each (for e:•:a~r,~ l e ~ 
I~f\ i ~ IiF'4 r etc .) . F'o r more e::~ l ar,at i or+ ~ see 
Sect i ors 3 . b . 1 of tt~e F~T~ 11 S~steR, Ger,e rat i ar, ~far,+Ja l . 
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What i s the PHYSICAL name ar~U ur~i t of the 
source i r~~ut Uev i ce C I+I+U ~ C Rh 1) ? I+LO 

What i s the P'HYS I CAL. name ar~U urn i t of the 
h i rya r~ ou•t~ut Uev i ce C I+I+U ~ C Rk0) ? I+LO 1 

What i s the F'F~Y5I CAL. name ar~U urn i t of the 
rt~a~ O~Jt~Ut Uev i ce C I+I+U J t TT) ? LF' (REr ~ 

'To hui lU are er~ti re system ~ mo~.~r~t the source ar~U 
~ir~ar~ Uisl',s r co~~ the files SYCI`tl+. MAC ar~U SYS'TE~L... MAC 
•to the source Uisk. r ar~U t~s-~e "@SYSE~LI+" . To hu:i lU ,.i~.~st the mor•~:itors r 
•t~~e " @MO~tPLI+" . To h~a i 1 U must the Uev i ce har~U ~. a rs r t~~e 
" @I+EVE~LI+ " . F'o r more i ref c~ rmat i ors ~ reaU Sect i ors 3 . b of the 
rzT~ 11 System Gene rat i ors Manua 1 . 

E~lI+ OF SYSGEI~! PROGRAM--~I+or~' •t, forget to co~~ I+h: SYC~lI+. MAC ar~U 
I+K : SYST'E~L.. MAC to the source U i sk. Lie f o re e:•:ecut i r~~ the 
corr~mar~U f i 1 e C s) . RememL~e r that SWAP . SYS must 
he ors all Liootah l e vo 1 times . 

. SE~TTL SYSTEM CO~lI+I T I OhAL FILE 
r SYCi~I+. MAC --SYSTEM C(]~lI+ITIO~lAL. FILE 

~ COF'YR I GHT C C) 1 X78 

r I+I G I TAL EL?U I F'ME.1~lT CORF'ORA'T I Utz ~ MAY~IARI+ ~ MASS . 

SYSG~1~! 
'TIMER 
11I+F~L 
I~TT~Y 
CLOCK 
START 
1='WF~L 
r~ATC~H 
LSC~P' 
~IiLSYS 
I+X~CSf~ 
r+X~VEC 
I+XT~O 
r+X~CS~ 
I+X~CV~ 
r+L~U~! 
FILES 
r+R I VET! 
r+L11~L 
I+L11~M 
I+L 11 ~ 1~! 
r+Lc$o 
I+LV~O 
I+Z 11 ~ IV 
I+zS~~I+ 
I+ZST~F' 
I+ZVC~O 
I+ZCS~o 

~• 1 
- i 
•~ 1 

1 
w b0. 
-- 1 

1 
-- 1 
•- 0 
-- 1 
1??170 

-- ~b4 
-- 1 
= 17b~00 
-- 3~0 

1 
~. 
1. 

_ 0. 
1. ~ 0. 
177~b0 

= b0 
1 
~~00 

- 0 
= 300 
= iboioa 

~ I ~lI+I CATS SYSGE:1`IEI+ MtJ~! I'TOR 
~ AI+I+ TIMER SUF'F'OR'Y' (SJ ) 
rAI+I+ SYSTEM I/O ERROR MESSAGE (SJ) 
r MUL T I F'LE TERM I ~lAL SUF'F'Ort T C F'K ~ XM ) 
r POWER L I ~!E FREG~UE1~tCY C 5J ~ FED ~ XM ) 
~ STARTUP' COMMA~lI+ F~ILF: C SJ ~ FED ~ XM ) 
~P'OWER FAIL (SJ~FE~XM) 
~ LATCH SUP'P'ORT C SJ ~ F P ~ XM ) 
~~l0 ESCAPE SEC~UENCES CSJ~FP~XM) 
~ SYSTEM I+EV I CE 
rCSR OF FIRST RX11 
~ VECTOR OF F~ 1 RS'T RX 11 
~ SECOi~I+ RX11 COi~lTROLLkR 
~ CSR OF SECO~lI+ h'X 11 
~ VECTOR OF SECO~Ii+ RX11 
~~lUMPER OF RL.01 U1~1ITS 
~ MAGTAF'E FILES SUF'F'URT 
~ ~lUME~ER' OF MAGTAF'E U~! I TS 
~ # OF LOCAL I+L 11 I NTERFACE:5 (MUL'T TTERM SUP'P'ORT ) 
~ # OF REMOTE I+L 11--E L I ~lES C MULT I -TERM SUP'P'ORT ) 
~ TOTAL # OF I+L 11 L I i~IES (MULT I ~-TERM SUP'P'ORT ) 
~ CSR OF 1ST (CO~lSOLE > I+L 11 C MUL T I -TERM SUP'P'ORT 
►VECTOR OF 1ST CCO~ISOLE) IiLii CMULTI-TERM SUP'P'ORT') 
~ # OF I+Z 11 MUL T I FLEXORS (MUL T I --TERM SUP'P'ORT ) 
r I ~! I T TO 300 EAUI+ C MUL'T I -TERM SUP'P'ORT ) 
f 1 STOP' U~lIT CMULTI--TERM SUF'P'ORT> 
r VECTOR OF FIRST I+Z 11 C MULT I --TERM SUP'P'ORT ) 
~ CSR OF FIRST I+Z 11 C MULT I -TERM SUP'P'ORT ) 
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IiZ 11 ~L = 4 . ~ # OF LOCAL IiZ 11 L I i`!ES C ~iULT I —TEr~~i SUF'F'OF~T ) 
XiZ i i ~~ = ~ . ~ # OF' FiEI''iOTE I~Z 1 i L I ~E5 C i'~ULT I --TEf~~i 5UF'F'Of~T ) 
'rI~~IT = 1 ~►GE~tEFtAL DEVICE TIME OUT C~'iULTI~-TEFiiri SUF'F'OFtT) 
'TTYOUT ~ 40. r SIZE OF OUTPUT FtI~lG E~UFFEF~S C MULTI—TErt~i SUF'F'O~T ) 
'T'T Y I ~! = 8~ . ~ S I ZE OF I ~tF'UT ~ I ~!G E~UFFE~S t I'~UL T I —TE~I~ 5UF'F'OFiT ) 
~fAT~S = 1 ~ ASY~lCHF~O~lOUS TEF~~fI~lAL STATUS C i~ULTI—TE~I~f SUF'F'OF~T ) 
~iT I ~~ = 1 r TEFii'~ I ~lAL T I i~E OUT C ~fUl_ T I ~-TEF<l~ 5UF'F'Of~ T) 

i 
i 
ASS ILO 5f~C 
ASS ILO EIS! 
AS5 LF' ~fAF' 
~ACF~O/OL~..1: E I ~ : K~iSJ SAC : C SJ+SYC~II~+EI~TGE~L+h~iO~l+h~fOVLY ) 
i"iACF'i0/OEtJ : I•~ I ~! : Fit"~SJ 5Fi(:; : C ~:i.J+SYC~IL~+FI~T(a"I{L+USFi+ril"iOi~ISJ ) 
i~AC~O/OE~J:I~I1`!: SYSJ SF1C: C SJ+SYCi\IIi+SY5IiEV+ILL ) 
i~ACF10/OE~J : E I ~ : TE+SJ 5F1C : C SJ+SYC~lI~+5Y5TSL ) 
1"fACfi'0/OE~J: E;II~I: ETSJ SFiC: C SJ♦5YC1~lI~+ESTFtAF' ) 
L I1~K/EXE : PI ~! : IiL~ii~SJ .5YG/L~OU :1000/i~AF' :1`~AF' : I~LI'~~lSJ 
PII~I: (E{T~~~rh~rTEtrSY)5J 
OVLYO 
1rfACfiO/OEJ: T~Ii~l: hi~FE SAC: t FED+SYC~III+E:IiTGE~L+f;~f0~l+h~OVLY ) 
i~ACF<0/OE~J: E~Ii~: F~~FE SF;C : C FED+SYCi`tI~+EI~TGEL+USft+F<>rf0i`!F'E~ ) 
i~ACF~O/OE~J : E I i~ : SYFE Sr•~C : t FED+SYCi~Ii+SYSIiEV+ILL ) 
i~AC~O/OE~J : E I ~! : ~TI~FE~ 5F<C : C FP+SYCi~lI~+SYSTEL. ) 
I''iACFiO/OE~J : E I ~ : I~TFE~ 5F<C : C FE+SYC~lIi+ESTF<'AF' ) 
i~ACfiO/OE~J : E ICI : ~EFI~ 5F<C : C F'E+SYC~lIi+~iTTE~iT ) 
i~AC~O/OI~J : E I ~! :1~ 1 FS SFLC : C F E+SYC>rtl~+~fTT I ~T ) 
I~ I1`!h/EXE : E I ~! : L~L~1`!FE .5YG/ItOU :1000/F'f~Oi~fF'T/~iAF' : I'~AF' : IiLi~~lFE~ E I ~! : PTFI~ 
P I ~ : k1~FE ~ K~fFE~ ~ I~EFE~ r ~ I FIB ~ TE~FE~ ~ SYFI~// 
OVLYO 
1riACkO/OI~J: EI>~!: K~iX1rf SF<C: (X>rf+SYCi~Ii+GIiTGE~L+hI~fOi~+K~OVLY ) 
~fACf~O/OI~J : E I ~! : Ft~iXi~ SF~C : C Xi~f+SYC~lIi+EI~TGL~L+USE+F~i~OI~F"E~ ) 
~fACF10/OE~J: E~I~t: SYX~f Sf~C: C Xirf+SYCI~I~+SYSIiEV+IiL ) 
~fACkO/OI~J : I~ I ~ : TEXi~f SF<C : C X~f+SYChIi+5Y57~SL ) 
NfACFiO/OE~J : EIS! : ETX~i SfiC : C X1rf+SYCi~IIi+PSTFtAF' ) 
I~ACf~O/OE~J : E I ~! : ~iEXi'~ SF~C : C X~i+SYCi~lIi+i~TTE~iT ) 
~fACf~O/OEJ : E I ~ : ~ I Xlrf SF<C : C X>~f+SYC~IIi+~iTT I ~tT~ ) 
I_ I ~h/EXE : P I ~ : IiL~ii~Xl~i .SYG/EUU :1000/F'f~0i'~F' T/~iAF' : i'~AF' : I~L~f~tX1~f SIN : E~TX~ 
P I i~! : Fi !"f X i"i r h ~"i X t"f ~ i"i E X t~f ~ ~ I X t"f ~ T I•~ X t"i ~ S Y X I"f / / 
gVLYO 

~O1\IELIi.CO~ 

! IiEVELI~. C0~ 
i 
ASS IiLO Sf~C 
ASS ILO E I ~ 
1'~ACF'~0/OEJ : E I ~ : TT SF~'C : C SYC1~I~+TT ) 
I~I~lf\/EXE: E~I~t: TT.SYG E~Ii~l:I'T 
i~ACf~O/OE~J : I~ I I~ : EA SF1C : t SYCi~I~•fI~A ) 
LI~h/EXE:EI~:E~A.5YG EIS:EA 
i~ACf~O/OE~J : E I ~! : E~AX SF~C : C XI~i+SYCi~lIi+ESA ) 
I~I~lh/EXE ~ E~Ii~: E~AX. SYG E~I~t: LAX 
~fAC~O/OE~J: PIi~: LF' SF<C: (SYC~lIi+L~F' ) 
L.I~lt1/EXE: ~II,I: LF'. SYG L~Ii~: LF' 
i~ACkO/OEJ : E I ~ : LF'X SkC : C X~f+SYC~lIi+LF' > 
LI~lh/EXE: E~Ii~: LF'X. SYG EIS: LF'X 
~AC~O/OEJ : E I i1! : IiL 5r1C : C S YC~lIi+IiL ) 
LIhK/EXE: PI~l:ILL. SYG EI~t:ILL 
I~ACfiO/OE~J : E I ~! : IiLX Sf~C : C Xi'~+SYCi~I~+IiL ) 
LI~lK/EXE:E~Ii\I:I~LX.SYG I~I~l:I~LX 
~"IACFiO/OE~J: EIS:I~X SAC: C SYCi`lli+I~X ) 
LIi~h/EXE: E~I~l:IiX. SYG EI~l:I~X 
I'~ACf~O/OE~J : P I ~ : UXX Sf~C : C X~f SYC~lIi+IiX ) 
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!_Ii`!K/EXE: E~I~l: L+XX. SYG EI~t:I+XX 
~"iACFiCl/QSJ: PI~I: ill... SFiC: C SYCI~II+♦I~lI... ) 
I_ I l~! f\ /EXE : E~ I I~l : I`l L . 5 Y G P I I~! : ~! L. 
i~ACRO/UE~J : E I ~! : I~L.X SFiC : C Xi'~~fSYCi~ILi+i~lL. ) 
I_Il~h/EXE: E~Ii`I:I~LX. SYG E~I~l: ~lLX 
~fAC~O/OI~J : E~ I I~! : ~T 5~C : C SYCI~L++T1~ ) 
~fAC~O/t]PJ : E I ~ : FSi~f SF~C : C SYC~lI++Fsi~ ) 
L I i~ h /EXE : E~ I I`! : lri T .SYG E~ I i~ : (i~ 'T ~ F 51~f ) 
~fAC~iO/OE~J: E~Ih: ~TX SAC: C X~f+SYCi~IIi+T~i ) 
I'~ACfzO/qE~J: L~IItiI: F'S>'~X S~iC: C Xl~l♦SYCI~II+♦~'Sl"! ) 
I_It~h/EXE: E~Ii~l:I~TX. SYG T~I~t: C Irf'T~X ~ F S~iX ) 

A.3 DISRETTE SYSGEN PROCEDURE 

If you find that none of the distributed RT-11 monitors meets the 
needs of your application and no customization patches are suitable 
either, you must perform a system generation to create the appropriate 
monitor and device handlers. If your system has two RXO1 diskette 
drives and no disk device of larger capacity, you can still perform a 
system generation. However, the process is not completely 
straightforward, and you should read and study this entire , section 
before attempting to generate your system. 

Because of the severe space constraints of the dual diskette system, 
it is possible to generate only one monitor and its associated 
handlers at a time. You should answer the SYSGEN dialogue questions 
appropriately for all the monitors you need to create. However, you 
can assemble only one monitor at a time. DIGITAL recommends that you 
use the base-line single-job monitor when you perform the system 
generation. You can use the single-job monitor, but the base-line 
monitor makes more free space available on your system diskette. 

The following procedure is an example of one method you can use to 
organize files on three diskettes and successfully assemble an RT-11 
system. 

First, create a working system diskette from the files on the 
distribution kit, following the procedures outlined in Chapter 2. 
Your system disk must include the following files: 

monitor 
SWAP .SYS 
TT .SYS 
LP.SYS - if a line printer available 
SYSGEN.SAV 
SYSGEN.CND 
SYSTBL.CND 
DIR. SAV 
PIP .SAV 
DUP.SAV 

Remember to copy the bootstrap onto this system disk by using the 
COPY/BOOT command. Bootstrap the system and run from this system 
diskette. 
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Following the directions in Chapter 3, invoke the SYSGEN dialogue 
program. Read each question carefully and type the appropriate 
response for your application. When the dialogue program completes, 
the following new files should appear in the directory of your system 
diskette: 

SYCND.MAC 
SYSTBL.MAC 
SYSBLD.COM 
MONBLD . COM 
DEVBLD.COM 

Delete SYSBLD.COM from the system diskette. 

Type : ~:+I:::I...I:~ 'Y'I::: c;Y{iX~L..JI':+ . f:;f:~~i''I~ll':lt:~~.1I:::FtY ( RET ) 

Copy the files MONBLD.COM and DEVBLD.COM to the terminal, or to the 
line printer if your system has one. 

Type : ~T' Y I~~` E~ ~ t:~ I~ ~ t I... X:+ . i:`, Cl ~'i y ~:+ I::: !J ~ I... ~:+ . c:~ c:l ~ ~ 

r ~ ~~; :r. r~ 'r ~ ci ~ z { ~... z:+ . c:: c:~ ~ ~ z:+ c:: V ~ { I... ~:+ d c:; r~ ~~ 
(if no line printer) 
(if line printer available) 

Study these two f fi les . They contain the names of all the f fi les you 
need in order to perform the assemblies, as well as the keyboard 
monitor commands to invoke the assemblies and the link. Because the 
required files do not all fit on two diskettes at once, you must 
arrange the files so that you can copy them to your system disk a few 
at a time and perform the component assemblies separately. 

The following sample dialogue creates an RXO1 foreground/background 
monitor with multi-terminal support. 

. Iz S Y:a G E: ~I 

~'r-~ 1 i ~iYS~T'Ei~'f GE11l~:~A~~' l (~~! I"`r1(JU1=~~~i Vp~' . ~. ~. 

Igo ~U~J want t~-~e a;:~ar~~Je~J form ~f r~ i ~ x o~~Je ~ Y/~! ] C Y) '? ~! 

I+a ~ra~J want t~-~e ~:~a~ e..-1 i rye ~~ i r~~ 1 e-~~ob more i to r C Y1 ~ a C ~!) '? ~! ~ 

L+o ~o~J war•~•t tt-~F~ ~:~ ~. r~~ l e--Job C 5..1) more i to r ~ Y/i~ J C Y) ? ~! ~ 

I+o ~pU want t~~~a fa rP~ ro+Jr•ir~/bac:.`k.~ ro~Jr~~J (~"B ) more i to r C Y/~!:] C Y) ? Y 

A-17 



EXAMPLE SYSGEN ' S 

xio ~o+a war-+t the e:•:ter•+rJer..f merr+o r~.~ (X~i) mor+i to r C Y/~IJ (i\!) ? ~! (RET ) 

iio ~o+a want i ~.~ l e l oo~ 1 i ~ht matte rr+ C Y/~l:J (~!) ? ~! (RET ) 

Iio ~.~ca+~i war•+t ~+.~~~o r••t o~~ more thar+ or+e to rm i r+a 1 C Y/i~ ] (i~) ? Y (RET ) 

Rio ~so+~ wart the o~•t i or+<•~ 1 ;.;U f~~ c 1 ock. ~+.~~~o rt C Y/>~J (~! )'? ~! 

Iic~ ~o+.~ war•+t to +.~~e the IOW 11--x' clock. a ~ the ~~stem clock. C Y/~! J (i~) ? ~! 

~~o ~.~o+.~ war•+t •l:t-~e eta rt+~~ ir+~i rest f i 1 e C Y/~l:~ (Y )'? Y (RET 

loo ~o+.~ war•+t memo r~ ~a r i t~ ~+~r~~o rt C Y/l~ J (N) ? 1~ (RET ) 

Igo ~o+.a war•+t s~nwc~ r fail +~ re iY+e~ ~-a~;~e~ C Y/I`! :] (Y) '? Y ~ 

Igo ~.~o+.~ want Z:~~1'CI-~ ~+.~~-F-o rt C Y/l~ ~I t ~!) "~ ~! (RET ~ 

~:io ~sca+.~ war+t er~carae ~F~c~+.~er+ce r~ roce~~ i r+~ C Y/1\! ] (~!) ? ~! (RET ) 

Igo ~o+~ want error l a~~ i r+~ C Y/~! J (~!) ? ~! (RET,

W>`~at i~ tt•ie r•+ame of the :~~t.~tem device CIiI~J t Fah) ? CiX (RET,

Coo ~o+..~ war•+t ~~.JSO~ o r ~'~JSO~ ~ i ~ k. ~+.~~~o rt C Y/~! J (fit) ? ~ (RET ) 

I~r.~ ~o+_i wai-+•~ F~f" 11 f i::e~--hc~ar~ ~~. sk. ~+~~~o rt C Y/~! J (~!) ? ~! (RET ) 

~ip~ ~.~o+J wart hF' 1 ~. /riF'r10~ o r r1~' ~. ~. /h~'0~ rJ i ~k. S+Js~~O rt C Y/~I J (fit) ? ~! (RET ~ 

Igo ~o+.~ want s+~~~o rt for a secor+r~ hX 11 cor+t ro l l e r C Y/t~ J (~!) ? ~! (RET ) 

What i s the C~F~ arJ~ Y•e~~ for the 
first r1Xi1 cor+trolleT• CQJ (177170)? 177170 (RET)
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What i s the vec-t.o r a~r~ ress fi'o r the first rtiX 11 coat ro 11 e r C 0 J (?64) ? ?64 (RET ) 

Iio ~o~a want ~iXO~ r~i sN.ette s~~~~o rt C Y/A!J (~!) ? ~ (RET ) 

Igo ~o~~ want FLU 1 ~ i sk. s~~~~o rt C Y/~! J C ~!) ? i~ (RET ) 

Iio ~.~o~.~ want f~f\Q /rihU~F ~ i sl'. s~.~~~o rt C Y/~! J (~!) ? ~! (RET ) 

Iio ~o~a want 'TC:11 IiECta~e s~.~~~o rt C Y/I~ ~ (~!) ? ~! (RET 

Igo ~o~a want r•~hOb/Fth07 ~ i sk. s~~~~-o rt C Y/i`! J t fit) ? ~! (RET ) 

Iio ~o~..i want ma~r~et i c tame s~a~~o rt C Y/i~ J (fit) ? ~! (RET ) 

rya ~o~~ want 'T~ 11 cassette sUr•~~o rt C Y/~!~ (i~ > ? ~ (RET ) 

Ira you want V1' 11 a r VSbO ~ rash i cs s~~~~a rt C Y/~l:~ (~!) ? ~! (RET ) 

rto ~o~.a want 1 ine r~rinter s~.~~~ort CY/~!:] C Y )'? Y ~ 

hoes ~.~a~~ r ~ r i rite r have a r-~ar~-stanr~a rr~ vector a r CSr~ ar~r~ ress C Y/i~t J C l~) ? H (RET 

Ito ~o~_i want F'011 ~-~ i ~h-~•sr•~eer~ ~a~e r t,a~e rc~ar~e r/~~.~r~cr•~ s~as~Wa rt C Y/~! 7 (~I) ? ~ (RET ) 

Ira ~~o~a want F'rti 11 ~-~ i ~h•~r~r~eer~ r•~aF~e r tare rea~e r s~~~t~o rt C Y/l~ ~ (~!) ? i~ (RET 

x~o ~©~~i want, ca rr~ rcat~r~e r s~a~~o rt C YII`! J t ~! } '~ ~! (RET 

ha ~a~.~ want the r•~~..i 11 hand ~. e r C Y/~I :] (Y } '~' Y (RET ) 

Haw mar~~~ e:•;-t, ra rev ~. c-: e s 1 a•r.s rho ~r.~~.~ w<~r•~t C T~ J (q) ? ~ (RET ) 

Ua ~o~.~ want to reta i r•~ t~•ie ~~~-stem OL~.J' s C Y/I~ ~ C ~!) ? H (RET ) 

How mar•~~ 1. oca 1 LiC.11 ' t~ ~ i r•~c l ~..~~~ :i r~~ the consa 1 e C Zi :~ (i } '~ ~ (RET ) 

I•~ow mare r~ema -r,e T.iL :I.1 1 i nes [: ~:~:.1 C U) ? 0 (RET ) 

What i s the OSh arirj res s far the 
first (console) Ii~~:l 1 CtJ:1 (177~cS0 )'? 177~;cS0 (RET 

What i s the vec-t:a r ar.~~~ res s f`a r the first (c~ar•~ sa 1 e) T~L.11 C 0 ] C 6Q } ? b0 (RET ~ 
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What, a. ~ t.~e C~aFi ad~i rca<;S 'For •t~ca r+p.;t { :local) Ii 1..11 C ta:.l t 1 ~~~00 )'? 17~i ;00 

What is tie nectar addT~ess for tie r+t~:: -k, t :local) ~iL11. C0~1 (300 )'? :.300 

~~a ~a+.~ war+t L~~: ~.1 car T~ZV 11 m+..i l t i r-~ 1 e::o r ~+.~~r~a r•l~ C Y/~! ~ (i~) ? I`! 

Si e af' tl~e o+.at~+.~t ~i+offer=~ ~.r+ cl-iaract~r~.~ ~LiJ { 40) ̀ ? 40 

S ~. e of t>"~e i r+~+..it 1:~+.~f fe r~.~ i r'+ c:~~-~a rac"tFa r~ C: ~i ~I C C3~) ? S 

Ira ~ca+.~ war•+t a~~~r+cr•~ ror•+o+~ ~ tFa rir+ ~. r+a 1 ~ta -k.+~~.~ I~ Y/i~ 7 { Y) ? Y (  RET 

Z:~a ~o+.~ wart ir++~ l t i ~~ 'Le rir+ i r'+a ~. t i it+~~-•-•o+~t ~,+.~r~s~o r•L- l:: Y/~ ~ { Y) ? Y (RET ) 

What i~.~ tl~e I~'I~YSIC.:AIM r•+amc~ ar+r~ +..ir+it of -l:~-iF~ 
s a +~ r ~" e i r+ t~ +..~ t ~.~ e v i t~" ~~ l': Li I:~ 1.1 ~I { It ~ 1) ? Z:i X {) 

What i s  ttaEa F'~f YSI CAL. r+ame <~r•+r.:i +ar•+i t ia~' •~r~c~ 
~ir+ar~~ a+.its=f+.~t device i::~il~l1:] (~~hO)'~' IiX~. (RET 

What i s t>"ie ~='E~YS:L CAI. r+aiY+e ar+d +.~r+i t c.~i~ -k.~c~ 
R+a}~ a+.~t~+.at device L ~iLilJ:.l { 'T'T) ? I...l~' (RET 

~~I~ 0~ SYCaC7l~~! 1='I~~taC~f~AI"i•~••—x~car•+' t •r"o r~et tca cca~~~.~ x~K : ~iYC.;~Ix~ . ~fAC ar+r~ 
ILK : CyYST'~{l... I~iAC ~.ca •k.t-~~ ~~ca+_~ rc~~ U i mow. l-~afc:~ r~ a.•;~c:~+at i r+~ tea 
cammar•+d •f i 1 ca { s) . C~err+c~iY+~~~a r •k.~a•h. ~,'WA~' . ~iY~a rr++.tit 
~e ar•+ all l•~aota~~le vca].+_ime~. 

The system conditional file produced by the sample dialogue is as 
follows: 

. SEcTT'L. SYST~~IrI Cgl~ll~ I T I ta~lAl_ F' I I...~:: 
y SYCi~II~.I'rfAC~~-~•:aYCiT~'i"f CrI~lIiITIp~lAL F':CI...E: 

~ CIaF~'YF~Ii~N~T' { C) 15~7f:3 

y I~ I G I TAI.. ~C~l.1I F'~iC~~!'T C(.7~f"'OI~A'T I Qi`! ~ ~iAYNAr~I~ r 1"fA~aCi . 

~aYSG~~I = 1 ~ I~lI~IC:AT~: SY~t~E::I~IF:Z:i i"iCII~I:CTgFi 
~iTT~Y = i r I"Il.11_TIF-'L.~: TEf~I'~I~lAI.. SU~'F•'Cl~'~ (F"E y X~i ) 
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("1 

CLOCK ~= 6U. 
STAr•~~'T = 1 
I~'WF~L ~= 1 
I~SC~F' ~ 0 
{.6~'XSYS = ~. 
IiX~CSf~ = 177170) 
XiX~VEC .~. :'c~~ 
X~ L 11 ~ I... .~

X~ L 11 ~ i~ = 0 . 

Iil_C~t) ~= 177~b0 
IiLV~q = f~0 
X~LC~1 w 17~5~00 
ZiLV~1 = 300 
I~~ 11 ~~ = U 
'TTYOU'T = 40. 
'T'TYIi~ ~= C3~. 
i~AT~S = 1 
iii T I ~ 1~l = 1 
'T'II~~1T - 1 

~ F~'OWEFt I...Ii~IE: F~'f~EC~UI.~i~lt:Y (;:>,J f F'I~ y XI''I ) 
r STAF~TUF' COi"ft"fA~ll~ FILE: t ~:iJ ~ I•~It r Xi"i ) 
y F~'OWEF~ FAIL. t ~:i,.J r FB r XI"i ) 
~ ISO E SC:Ar'E SE::C~UE'~li::k.~:i (S,J ~ h'E r Xi"i ) 
r SYS'rE~i ~:iEV I t::k. 
Csri OFD FIF~ST FtXI :~ 

~ VECTOF~ (.JI•` F' I FIST FLX 1 i 
r # OI~' LOCAL UL 1 i I i~TEF~I~ ACES t ~'iUL.T I ---•'rEF~i~ SU1='F'OM~T ) 

~ # OF F~Ei~fO'TE ILL 1 ~. ••~E L I ~lF:.S t I'~UI...T:l ~-•Tk~F~i~ SU1='F~'O~T ) 

~ 'TOTAL. # OF IiL 11 L I i~ES C I`~Ul..'T' I ....TErz~'i :aUF~'F't]Ft'T ) 
~ C:aFt OF 1 S'T t CO~lSOLE) r~l... i 1 t I"it.1L.T I.~.•T'Ertl"i ~UF~'F~'gF~'1' ) 
y VECTtJC-~ OF i S~' t CO~IOOI...E) IiL i i t I"iUL.T:[.--TIIF~i~ Sl.1F'F'OFi~' ) 

r C::irz OF' ~NLi t I...00AI._) ILL. ~.1 C i~l.11...'r I --~TEF~i"f SUF'F~'OF~T ) 
r VE~CT'OF~ OF ~I~lI~ t LOCAL.) L~L11 t i~iUl_.TT..~TEF~i~f OUI~'I::'OF~T ) 
r i~0 I~~ 11 Or1 I~ZV 11 SUF'F'Or-~T t ~iUIwT I •-•TE:FiI~i SUF'F'taFiT ) 
y OILE OF OUTPUT Fili~lCJ El.1FFFFiS t i~iUI~.TI..~TEFi~ St.Jw'F~'C)fiT ) 
r O I ZE OF I ~!F'UT F~ I NC7 BUF'FL:1=~S t i+'i1.11...'r I ....'Tk.l~i"i t~L1F`F'O~'T ) 
r ASYi~CF~F~O~lOUS TEF~i~I~lAL STATUS t ~iUl._7':C-••TL~F~~f SIJI~'F'OkT ) 
~ 'TEF~~ I i~AL 'T I ~E OU'T (i~UL'T ]: -••'TEhi"I SUFI"'OhT ) 
~ GEi~EF<AL L~EV I GE T I ~E OUT (i~ULT I --TEFi~f SUF'I~'OF~T ) 

The MONBLD.COM and DEVBLD.COM files produced by the 
are as follows: 

! ~iO~lE~L.Ii . GpM 
i 
ASS T~XO SSG 
ASS Z:i X 1 P I ~! 
ASS L~F' t~AF' 
~fACf~O/OL~,J: EIS: K~iF'E 
i"fACriO/OPJ : E{ I tr! : Fii"il~~'B 
MACHO/OE~J : E I ~! : SYFE; 
i~ACf~O/OI~J : E I N : TEFE~ 
~fACF~O/OI~J : E I ~! : E~T'FE~ 
i~ACF~O/CISJ : P I ~! : ~iEFP 
i~ACFtO/OE~J : P I ~! : ~ I FP 

sample dialogue 

SF~C : t FE-f-SYC~ILA+EL~TGE~L-t-hi~Oi~~•hi~OVLY ) 
SF<C : (FLT+SYCi~I~+EI~TCE~L+USF~+r~i~OUFI~ ) 
Sr~C : t F~-~+cYC~tL~+SYSTiEV-~•LiX ) 
SF~G: (F~I~~•SYt::~l~:~+SYS'TBL ) 
SAC : t FP+SYChIi•~•L~STr~AM~' ) 
SF~C: t F'S+SYC~lL~•t-~TTE:~T ) 
SFLC: C FB•~•SYL"ULi+~fTT'Ii~lT ) 

i... I t~K/EXE : P I ~ : IiXl~f~lF Et .SYG/L~OU : i OOt)/F'hO~iF'T/1~fAF' ~ i~AF' : I~Xi~I~lF'B B I ~! : E~TFB 
PIN : ~~iFE~ ~ Ki~FE~ ~ ~fEF'E~ y ~ I F'B r TBFL~ r SYF E{// 
OVLYO 
I~ELE'TE/~lOC~ E I N : (B~' ~ Ft~l ~ ~E r ~ I : TES r SY) F'~ . OEJ 
IiELETE/~lCJL7 E I ~! : Ki~F'E~ . OK..1 

! ~:iEVPL.Ti . COIF 
i 
ASS I~XO Sr~C 
ASS IiXi E~I~! 
i~A-CF'~t1/OP,.1: E~ 1 i~ : LF' Sr~C : t SYCi~T~+LF' ) 
L.I~lK/E:XE: BII`t: L.F'. SYG I~Ti~l:l..F' 
IiELETE/~lOC~ B I ~! : I...F~' . t:IE,J 
MACF~O/OBJ : P I ~! : LAX Sr~C ; t SYCNI~•~•I~X ) 
I_I~K/EXE: E~Ii~: LiX. SYG PIU: Z:~X 
I~EL.ETE/~lOC~ E~ I1`! : IiX . OEJ 
I~fACF10/ORJ :BIN : ~!I_ SIC : C SYt:~I~~+AIL. ) 
LINK/EXE: BII`!: ~lL. SYG PI~l:>~ll~. 
IiELETE/~lOC~ B I ~! : i~L . OPJ 
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To assemble and store the system components, you need three 
The first diskette will serve as your system volume 
assembly procedure. It must contain the following files 
these f i les) 

DXMNSJ.SYS (This is the base-line SJ monitor) 
SWAP .SYS 
TT.SYS 
MACRO.SAV 
SYCND.MAC 
PIP.SAV 
SYSMAC.SML 
xx.MAC 

EDTGBL.MAC 
KMON.MAC 
KMOVLY.MAC 

diskettes. 
durinq the 
(and only 

(xx represents the monitor you are building, SJ, FB, 
or XM) 

The second diskette will serve as work file space during the assembly 
procedure. It will also store the .OBJ files that are produced as a 
result of the assemblies, and will become the bootable system diskette 
when the SYSGEN procedure is completed. This diskette must have the 
following files on it: 

SWAP .SYS 
DIR.SAV 
PIP.SAV 
DUP.SAV 
TT.SYS 
LP.SYS 

(If you are creating an SJ monitor) 
(If you want link maps to print on a line printer) 

The third diskette will store the .MAC source files for the assemblies 
until they are needed on the system diskette. It •must contain the 
following f fi les 

RMONxx.MAC 
USR.MAC 
SYSDEV.MAC 
DX.MAC 
SYSTBL.MAC 
BSTRAP.MAC 
MTTINT.MAC 
MTTEMT.MAC 
dd.MAC 

LINK.SAV 
DUP.SAV 

(xx is SJ, FB, or XM) 

(Only if multi-terminal support is required) 
(Only if multi-terminal support is required) 
(dd represents the device name for any device 
support you requested in addition to the system 
device; LP, N L, etc.) 

The files listed above are located either on your system disk as a 
result of the SYSGEN dialogue, or on the distribution diskettes. 

Initialize the three diskettes: 

Type: 

Response: 

Type: 

.~. ~ .~. i ~{. ~ ~ ~... .~. ~C..1::. f A~+ ~~ A.~ A'{ ~... I..~ t~.• ~`~ ~:) / {'?~ ~::. t.7 ~ ~::. ~'~ ~ ~:} a .~. .~.I /~ ~~. o ~ `  RET 

C RET 

Now copy the files described above to the appropriate diskettes. When 
the files are all stored on the correct diskettes, use the SQUEEZE 
command on each volume to make sure it is not fragmented. 
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Type ~ ~; t.~ La N:. k.. .~:1:.. ~:~ r J. '.' (  RET ) 

Response : ~.~ X :!. 4 ~ ;:~ t:~ ~..I t:' (:' ~.". (:' <:~ T` t.i {:s c:~ ~..I `:: i..l t ̀ i•;~ 'i> 

Type : `~ (  RET ) 

Now place the new system diskette in drive 0 and boot the system. 

Response • I:~-~~.... :I. :I. ~~' i ',~~; ~.}X;.....~., 

'~ h 7"i Cl ~ .... I::~ .... t:: c:~ ~Y~ iY~ ~:; r~ t:.i 'f'' :i. a. t:a r•r c:; ~t~ .t, c:a ~..i r~ r:.i 

Enter the date and time: 

Type : ~:i ~ T' 1:" c :i r.:i .._ ire ire ~r~ .... ~:s ~:s (  RET

~~ .r. I~ ~~ ~~l f~l ~ ire try 4 ~:: <.. ~ 

Assign the logical name WF to DX1:. 

Type; ~~:)~}:I:t:il~! X:~X:I. WI"~ ~( RET)

Response: . 

Mount the second diskette, the one that is to store the .OBJ files, in 
drive 1. 

Now you are ready to perform the first assembly. Refer to MONBLD.COM 

for the component to be assembled first. Type the following commands: 

Type : Ft Ivf ~ ~::; I~~~ t::~ ~ 

Response: 

Type : Z:~X:I. a I~;i"I:.~~; •• r~.t•, ~ ~yYC`~lx+ ~ F:.I:i'T'CBI... ~ I':~it:l~! p I~~It:IVI...Y (RET ) 

where xx is SJ, FB, or XM. 

Response : I::. I~ I'~; t:~ F~ {:~ a:~ F" 'T I": t~ 'T' l::: ~:i y ~ 
~K 

Type : (CTRL/C,

The first assembly is quite lengthy and can take a considerable amount 
of time. The more memory there is on your system, the faster the 
assembly runs. 

The demonstration listing is as follows: 

• FL ~~t~F~CJ 
*LAX 1 : I~~fF~ E~::F~'Zt ~ SYC;~lT.i q F::Ii~'tiBl_ ~ h~i~C.l~! ~ fti`~t~Vl._Y 

I~F~Fi~FiS ~:~F".'Tk~t:'~'E::Z:~ : C) 
i~ 

t~ a 

When the assembly completes, you can delete two source files from your 
system diskette. 

Type : Li~l...r~'~'F:: I~Xc7 : t ~MCIi`~ ~ I~~'it:lVl...Y ~ . I~I~~ ( RET ) 

Respond by typing Y followed by a carriage return to delete each file 
when the system queries you. 

Now remove the .OBJ diskette and mount the third diskette, the one 

that contains the .MAC source files, in drive 1. Copy the next two 

source files .onto your system disk. 

Type• l.,Vl " ~Y ~~A.1. i C ~.~;JR y 1'tii"II.Ji~i~:;: ! t t"It~1t. ~~X~! a (RET ) 
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where xx is SJ, FB, or XM. 

Remove the .MAC diskette and mount the .OBJ diskette in drive 1. 

Invoke MACRO to assemble the next system component. 

Type : ~l t'I /~ t.. l'~ t:l ~ RET 

Response: 

Type • Z:i X :I. 4 I~~ i"i .'.•; r ; :..::•; ?•; s► ;:i Y t:: I~ ~:+ v I~ X:+ '~' to 1(:~ i... y 1.1 ~ (~i ~ I~~ t"f t:l i~! ;•; :•; RET 

where xx is SJ, FB, or XM. 

Response : >~: ~ !~ t:l f~ S X:+ Nw '1" 1:~ t:: 'r I:~ ~:+ : 4a 
:~C 

Type: 

The demonstration listing is as follows: 

. fZ ~f A C F~ Cl 
*L+X:L : ~i~'i~'E~=~1~'E 9 SYtai~I+ ~ k::I+~~t3Bl_ r IJS~i ~ F~~'itJi~F B 
~.~~a~s ~+~:~r~:.c~r~r+: a 

Next, delete the two source files from your system diskette: 

Type : X:+ 1:" I...1::: 7' H:: X:+ X t) : t 1J :'~ h q F~ ~ t'J r~ :•; :•;) ~ 1~i ~ t:; ~ 

where xx is SJ, FB, or XM. 

Respond by typing Y followed by a carriage return to delete each file 
when the system queries you. 

Remove the .OBJ diskette and mount the .MAC diskette in drive 1. Copy 
the next three source files onto your system diskette. 

Type : t:Cal~~'Y 1f:+X :!. b (SYSX:iI:"V y X:+X v ~:~Y{~'r~{... ) . i"{~1t; X:+X~) : ~ 

Remove the .MAC diskette and mount the .OBJ diskette in drive 1. 

Invoke MACRO to assemble the next two system components. 

Type : ~ ~~t::F~t:l ~ RET 

Response : ~k 

Type . X.+ X .I. ...) Y ~•, ,., ... : •, : •, v ..~ Y t.. I~~ X.+ y ,.) Y :.} X.+ I::: U ~ X.+ ~c RET 

where xx is SJ, FB, or XM. 

Response : I~: I•~ I~~ t~ F {:~ JC+ E:: '~' f": t:: ~~' I::: X:+ 
:~c 

Type : ~:+ X .I. b '1 lG{ :•; :::..: ;.; ~•; y ~ Y t., i~t ~:+ y ~:) Y S •r B i... (RET 

where xx is SJ, FB, or XM. 

Response : I~ ~ r~ i:l I~t ~:> I:+ >::. •T I::: t:; 'T F: Y:+ : 4) 

Type: 
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The demonstration listing is as follows: 
.~ ~l~c~a 
*I~X1 ; SYF B::~FE~ ~ SYCi`!~i ~ SYSL~EV ~ LiX 
r~~a~~ r~~'r~c:1'~:r.~ : a 
*IiX 1 : 'T'BFE ~•~`E ~ SYC:hILi ~ SYS~'T~l_ 
l~~~a~~ ~~~'r'~c:'r'~~~ : a 

,1

Now delete two of those three source files from your system diskette, 
leaving the DX.MAC file there. 

Type : Ii~:L.~'T~' ~iX~ : < SYS~~~V ~ SYS~'BI_.) . i~fAl: ~ 

Respond by typing Y followed by a carriage return to delete each file 

when the system queries you. 

Remove the .oBJ diskette and mount the .MAC diskette in drive 1 and 
copy the next group of source files onto your system diskette. 

Type : r..ar~Y r~x ~.: c ~~~'~A~~ ~ ~'r~r~~-r ~ ~rY :~l~'r ~ ~ ~~) . l~Irac., r~Xo : ~ RET ~ 

where zz represents the name of any extra devices you requested in the 
SYSGEN dialogue; LP, NL, etc. MTTEMT and MTTINT are required only 
for multi-terminal systems. 

Copy LINK, DUP, and any remaining handler files to the system 
diskette. 

Type : r., r.~ !~~ Y ~:~ X :!.: c l...:r. ~ !: r x:+ ~.~ F~~) . ~ ~a ~ ~ ~:~ x :!. : c ~~ ~-) . ~! ~ c:: ~:~ x ~ : ( RET 

where zz represents the name of any other extra devices. 

Now remove the .MAC diskette from drive 1 and mount the .OBJ diskette. 
Invoke MACRO to perform the next group of assemblies. 

Type : I.4 ~ 1•'1 l.. !'1 l.J (RET 

Response: 

.Type = ~:+X :l. ~ ~'r:;::~•-:•::; y ~~YC:~~:i q BS'rr~~i~~' 

where xx is SJ, FB, or XM. 

Response : ~ !"~ ~ t:l f ~ < ~ ~:~ !:~ 'r F" t:; 'r l::: JCS ~ r? 
:* 

RET 

The next assembly is required only for multi-terminal systems. 

Type : 1.~ X .!. t ~ !".: i :.L :.~ :•: ~•: !► ~~ Y ~.~ ~~ ~:~ Y ~! 'r ~ l::. ~! '~' C RET , 

where xx is SJ, FB, or XM. 

Response : l:~~~;a~~i Z:t~"'rl:::c~~'rl~.r~ a 
~k 

:~ 

The following assembly is required only for multi-terminal systems. 

Type: X.i ~C .t. a ~ .0 ; : ;., :..::•: ;•: v ~) Y Lf i ,̀! X.i y ~ 'r Y .0 !<! r (RET 

where xx is SJ, FB, or XM. 

Response : f::FtiCtit:~N~;f:~ z~F:~'~::~:;'r1 :~:~ : :) 
?K 

The demonstration listing is as follows: 
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. F~ 1~fAC1~Q 
*I+Xi : ETF'E=~F'B r 5YC~lI+ ~ EST~AF' 
LkF~C)F~5 r+~'TECTEI+: U 
*I+X i : ~i~F~E~FB r SYC:~lI+ ~ ~iTTE~iT" 
I~1~Fi~lFiS L+~T~:CT~I+: U 
*I+X i : ~ I FE~~F'B r SYChI+ r ~fTT I ~!T 
1= F~1~igF;S D~.'~'~.C;T~I+. Q 

The following command lines to MACRO were derived from the file 
DEVBLD.COM. Study the listing of DEVBLD.COM before proceeding. 

The first command assembles the system device handler. 

Type : ~:+X ~. : I+X:.::;Yf:irlX:+ y X:+X ~ RET ) 

Response : 1 ~:1~ 1~4 Cl 1=i ~~ ~:+ I:~ ~~' ~~ ~ 'r 1:~ ~:~ a c~ 
:~K 

Next, assemble any other handlers for those devices you requested in 
the SYSGEN dialogue. 

Type : a:+X :l. ~ <<,.,:..:~;Y~::~lX:+ ~ ..:: 

where xx represents the name of a device for which you requested 
support. 

The demonstration listing assembles DX, NL, and LP: 

.F~ ~ACF~Cl 
*I+X i : X:+X~::SYC:NI+ ~ I+X 

*L+Xi : N~.. =~~iYt:~lI:+ >i Nl.. 
~~~1':~c~r~~ x:+~T1=:~T~:r+: a 

I~ Fi h tJ Fi ~a I+ F:: 7' F: t~ T' f' I+ : U 
*'~ C 

Now you are ready to link the .OBJ files. If you want the link maps 
to print on the line printer, copy the LP handler from the .OBJ 
diskette onto the system diskette. 

Type : :.. t.l F` 1r' ~.+ X .1. a 1...1"' 4 {:? Y f:ti r' ̀ :? Y ::} Y' !:" ~' I .1:~ ~'4 f~ y ~ RET ~ 

The system prints the ?PIP-W-Reboot message. You should now reboot 
the system diskette, and enter the date and time. 

You can now link the .OBJ files to create the RXO1 monitor and its 
associated_ device handlers. Be careful to save the link map that 
results from linking the monitor. If you ever need to submit an SPR 
to DIGITAL for a monitor created by the system generation process, you 
must include the monitor link map with the SPR. 

Type : !~~ I... :1: ~~ 1 (RET , 

Response: 

Type: ~:iX:l. ° JC+Xfi~ii~~,.:. c:,`fc~ „ . yy•~ 4 ~ •.:.. ~,j ,,,, ...., ~ ~''if",.,, y ~'i:c ,,,./Y' :I.gUUi C o .•:. •. <. ... ..; 111 t:# y..:.: A. X .1. f A: • 1 : •. r . u 1'L i'~ .•. ,•. 9 ~~ ~ .•.. , :.: , .•, :. ♦ (RET ) 

where map represents the destination device or file for the link map. 
Use TT: for the terminal, LP: for the line printer, and DX1: 
filn~am. typ to store the map in a file. 

Response: 

Ype . :~ 1,.,. i:: •.,.. C RET ) 
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Response : Y:{ c:~ ~..i r--r ~ :i <3 Y~ s <:~ c a ca -1, :i. ca is ►' 

Type ; CJV!_.Y~) ~ RET ) 

Response: 

Type: ~:rX:l. s X:rX. SYc~:..:~:rX:l. o ~;rX RET ) 

Response: 

Type : ~:r X .I. i ~ ::: ♦ ~ Y S:} :.:: ~:r ~ .!. i :: ;•: ~ RET ) 

where xx represents the name of any other handlers you requested in 
the SYSGEN dialogue. 

Response: 

When you have linked all the extra handlers, exit from LINK. 

Type: ~ 

The demonstration listing is as follows: 

*~rX ~. : IrXi`~i\!1='B . 5YS r I...F' : ~~-~rX:~ : ~~'w B ~ ~il"il= ~ y l~i4iM B y ~"iM:F'L-~ ~ ("i:f.1='~{/Y ::l ~)UO/(: 
*r:rX:~ o 'T'SF-E ~ SYF'E~ 
I~a~~r-~d<:~r~~ ~~ee•t~.c~r~'i' OVI_YU 
*ZrX1.: ZrX. SYS~-z:rX:l : ~rX 
*~rX:l : I_h'. 5 YS--ZrX 1 : l..F' 

*'~ C 

Compress the files on the .OBJ diskette. 

~ ~~t~G~L~ Lr/11 i ~ RET ) 

Jlr1~ 1 i /.7CZ~Je (?,~'E' 3 T'E' ~ltJ~J ~a~J T'e~'.' Y ~ ~ RET ) 

Copy the bootstrap onto the .OBJ diskette. 

Type : (:; (:l !~~' Y / X t (:l (:~ 'T' a:r X :I. p ~:t X ~ ~! ;~; ~~: ~r X :!. e ~ 

where xx is SJ, FB, or XM. 

Use the BOOT command to boot the .OBJ diskette, which is now the new 
system diskette. 

. ~{QOT IrX 1 
I~iT-11 FB C S) V q3E~—~~ 
'?f\~f0~1--~"—Cammar~d f i l e r-~cat fo~~r~d 

The (S~ in the boot message means that the monitor was created through 
the system generation process. 

Move the .OBJ diskette to drive 0 and perform a hardware bootstrap. 

Iz T~-11 FB ( S) V g38-~U~ 
'?K~iCI~I---F'.-~C;omnr~r~r~ ~' a. l e riot f aur~r~ 

Enter the date and time, and copy the .OBJ files from the new system 
diskette to another diskette for safe keeping. You can then delete 
them from the system diskette. Keeping the .OBJ files will help you 
later if it becomes necessary to add a patch to the system. Patches 
are distributed in source form. If, for example, only one component 
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of the system, such as KMON, needs a patch, you can assemble just that 
one component. Then you can link the new .OBJ file with the old .OBJ 
files from your original SYSGEN. This saves your having to do a 
complete SYSGEN in order to install a patch. 

Your system diskette should now be ready to store more files and to 
function appropriately in your application environment. 
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APPENDIX B 

SYSGEN SCRIPT LANGUAGE DESCRIPTION 

B.1 INTRODUCTION 

SYSGEN is a FORTRAN program that uses a script file to drive the 
terminal dialogue and output information to command and conditional 
files. This appendix describes the script language, allowing you to 
understand the system script file and use SYSGEN for application 
generations of your own. Note, however, that DIGITAL only supports 
SYSGEN for use with the script files distributed with the system; 
this description is for your convenience only. For the discussion 
that follows, the script file distributed with the system serves as a 
good example; you should have a listing at your disposal while 
reading this appendix. 

The SYSGEN script file, which must be named SYSGEN.CND and reside on 
device DK:, is an ASCII input file consisting of SYSGEN command lines 
interspersed with the actual text lines that are to be output to the 
output files. 

Directed by commands in the script file, the SYSGEN program interacts 
with a user at the terminal. It manipulates internal variables called 
"script" variables, processes text lines included in the script, and 
outputs these text lines to the specified output file. Normally, the 
text lines processed in a script file are either assembly language 
statements for a conditional assembly file, or command lines for an 
indirect command file. However, they can be any kind of text line for 
any purpose. Figure B-1 illustrates the flow of information through 
the SYSGEN program. 

Script 
Input 

file SYSGEN.CND 

SYSGEN 
Program 

user dialogue 
at terminal 

Text 
Output 

output file (s) 
you specify 

Figure B-1 SYSGEN Program Information Flow 
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B.2 COMMAND SYNTAX 

Each line in a SYSGEN script file must be less than or equal to 80 
characters and falls into one of the three following categories: 

1. If the line begins with a semicolon (;) character, SYSGEN 
ignores it. Use lines beginning with semicolon (;) to 
comment the script file. 

2. If the command line begins with 

( TAB ) # 

SYSGEN interprets the remaining portion of the line as a 
command line. 

3. In all other cases, SYSGEN outputs the entire text line to 
the current open output file after it has made any 
substitutions in effect (see SUBS command in Section B.3.9). 
If you need to output a line that begins with a semicolon (;) 
to the output file, precede the semicolon (;) with a space or 
tab to differentiate it from a script comment. 

Example: 

y '1" !•-! :I:::i ~~I: rr:~ y~

,~ y{~' 

t
y 

~ Fi :I: I~~' 'T'  F.:: J
+

~C f~ ~'i N ' 1... I::: 
C TAB , :~: l.. l~ ~ i

y

" { ~r~ 

Iy~E~ 

A.~ .l

t 

C  TAB) ~

r

f !'~ i.~ .!. 

~ r5 t ~ ̀ r C TAB ~ ty
t~ 

t.. t.~yy 

~~ 
,1~.,~~ .i. ' F {p~~. ~.) ~~ ~1 ~... ("' .1. 1... ~» l., t.! ~ ~ i::. i Y t '

C TAB) =I1• l.~ i.f I"1 I -1 ~i ~~G A.) ,►} C TAB , ~ !'l ~7 .!. 

t::~~~~~ x ~ ~ :..: ~ ~ c:, c~ ~ x:~ :r. 'r :c c:~ ~ ~~l... 

The example shown above results in the current output file containing 
the following lines after COMMANDI and COMMAND2 execute: 

C TAB) ~ t:: c:~ r~ ~:~ ~: 'T :!: r.~ c~ ~ l... r' :!: i... c~ r.~ t:l ~! ~ t~ ~ 'r 

r.: ca ~ z:~ ~ :..: ~ } ~ c:r c:~ t~ z:~ :r. 'r :r. t:~ ~ ~ l... 

Each command must begin with a (TAB) followed by  a # character. You 
must terminate the command name by a second ( TAB ) or ~  RET) (  LF ) ( i f no 
argument is present). If the first character is not a (TAB) or the 
second is not a #, SYSGEN treats the line as a text line. If the 
first character is a (TAB) and the second a # character and the 
command does not match a legal command name, SYSGEN reports an error 
and treats the line as a text line. 

B.2.1 Script Variables 

The script commands manipulate script variables. Script variables 
have names of from one to six alphanumeric characters. Script 
variables are initially undefined; you establish their values either 
by a SET command (see Section B.3) or by using the variable of 
interest in an #ASK command (see Section B.3.6). E ach script variable 
has two values associated with it: a "character value" equal to the 
actual characters used in a #SET or #ASK command, and a "numeric 
value" equal to the numeric value of the characters to which the 
variable was associated during an #ASK command. #IF, #IFN, and #SUB 
commands use the character value. #IFGT and #DECR commands use the 
numeric value. #ASK commands set both the character and numeric 
values of a variable, while #SET alters only the character value. The 
number of different variables for each execution of the SYSGEN program 
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is limited to 100. Once you define script variables, you can redefine 
them with subsequent SET or ASK commands, but redefinition within a 
SUBStitute block (see Section B.3.9) does not take effect until the 
next SUBS statement. 

B.3 COMMANDS 

Following are the legal commands in the SYSGEN script language. 

B.3.1 FILE 

(  TAB) #FILE (TAB) f ilnam. typ 

The #FILE command opens the file you name as the current output file. 
SYSGEN writes all text lines in the output stream to this file until 
you issue another #FILE command. There is no default file type; you 
must explicitly enter the file type. SYSGEN closes all open output 
files before it opens the file you specify. 

Example: 

B.3.2 NAME 

( TAB) #NAME (TAB) segnam 

The #NAME command identifies a particular segment of the script file. 
The segment name prints as part of the error message when SYSGEN 
encounters an error condition. This is helpful in logically dividing 
the script file into discrete sections. The segment name consists of 
one to six alphanumeric characters. 

Example: 

~~ ~~ ~~ ~ ~:~ ~-~~ n f~4 ~r :~. 

B.3.3 IF,IFN,IFGT 

(  TAB) # I F (TAB) v a r i a b l e 
(  TAB) # I FN (TAB) v a r i a b l e 
( TAB) #IFGT STAB, variable 

The #IFx commands test the character value or the numeric value of a 
script variable. If the condition is satisfied, SYSGEN includes the 
commands between the #IFx command and the matching #ENDC command in 
the script file processing. If the condition is not met, SYSGEN 
ignores lines between this command and the #ENDC command. 

#IF tests the character value of a script variable for "YES"; #IFN 
tests for "NO". #IFGT tests the numeric value of a script variable. 
If the numeric value is greater than 0, the condition is true. If the 
value is less than or equal to 0, the condition is false. You can use 
#IFGT with #DECK to repeat a question n times, where n is the value of 
a response to a dialogue question. (See #DECK, Section B.3.13.) 
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You can nest #IF, #IFN, and #IFGT commands up to 10 levels, but you 
must pair each #IF, #IFN, or #IFGT command with a corresponding #ENDC 
command. 

Example: 

~N= {:3 I:" 'T' ~ t :::: ~ 
•N= .T. I~" 

:C ; Y I.": t:; 
•III E:: ~ JCi 
~N~ :I: !~~' ~d (1 

~II~f"~`lXaC: 
~N~ 1: N~ ~':~ 

~~ :f.;:i YI:::{ 
-N~ I:~ i ,l Z:i t 
:N~ :I: I~ ' ~ ~:t 

k~ T r; ~! Cl 
~N~ I::: I~ ~:~ t:~ 

The preceding script writes the following lines in the output file. 

(1 :I: f:i Y f:: ~ i 
~~ .T. {> ~ t:l 

B.3.4 IFT, IFF, IFTF 

(  TAB) # IFT 
rAB) #IFF 

(  TAB) # IFTF 

You use the #IFT, #IFF and #IFTF commands within an existing #IF, 
#IFN, or #IFGT conditional block to: 

1. Include an alternate body of text and command lines when the 
condition of the block tests false 

2. Include a non-contiguous body of text and command lines 
within the block when the condition of the block tests true 

3. Include a body of text and command lines unconditionally 
within a conditional block 

#IFT, #IFF and #IFTF do not require a matching #ENDC; they are part 
of the #IF, #IFN, or #IFGT block to which they belong. 

#IFT includes the subsequent lines if the conditional that heads the 
current conditional block is true. 

#IFF includes the subsequent lines if the conditional that heads the 
current conditional block is false. 

#IFTF includes the subsequent lines in either case. 
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Thus, a revision of the previous example is as follows: 

.{{. ~:j i:.: 'r r~ ... ~~~ 

~1 :I: ~:i ''~` I::. `:i 

gip: {:.. ~~ ~ X:► ~:; 
~if~ :i: l~~~ ~•! ~{ 
~fi- a:1~~~ f~~' 

t :i: ~~:; ''~ i:.. ':: 
~fi~ :i: i~ '1" 

'll•I...N~~~C~ 

B.3.5 ENDC 

(  TAB) #ENDC ~ TAB) [variable name ] 

The #ENDC command terminates the current #IF, #IFN, or #IFGT 
conditional block. The number of #ENDC commands must match the number 
of #IF, #IFN, and #IFGT commands. 

You can optionally follow the #ENDC command with a script variable 
name. SYSGEN does not use the variable, but it helps to mark which 
block is being terminated in nesting situations. 

Example: 

~!{~ :C i~~~ f::: t:i ~~~ ~:~ :f. 
4 

r 

{• 

Y 

V 

'III .!. !•• (.f t.~ ~•~ .t.~ •. 

,• 

~ii~ :i: {::~ f::~ 

y 
,. 
~. 

~li~ :!: F~" f 
v 

a 
~~ f:-:: i~ ~:i t:: f:: t:l t~! Z:~ ~~ 
:~.i~:~~~:~t:~ t::f:li~X:f~? 

B.3.6 ASR 

A 
( TAB) #ASK (TAB) [-]question?variable/ D =default [, lowlimit) [ ,highlimit] ] 

0 
Y 
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You use the #ASK command to print dialogue on the terminal and to 
obtain an acceptable user response. The #ASK command then sets the 
specified script variable's character value and numeric value 
according to the user's response. 

The #ASK command prints the text (question) indicated between the tab 
and the ? character on the terminal and waits for the user to 
respond. 

The question, question mark (?), variable name, slash character (/), 
type letter (A, D, 0, or Y) , equal sign (_) , and default value are all 
required. The low and high limit values, which are optional and apply 
only to numeric responses, establish a valid range for acceptable 
responses. The type letter codes (A, D, 0, and Y) establish validity 
checking for the following data types: 

/A The answer must be an alphanumeric device mnemonic of 
the form XX (RET ) or XXd (RET)  where X is a letter and d 
is a digit in the range 0-7. 

/D The answer must be a decimal number. 

/0 The answer must be an octal number. 

/Y The answer must be either YES (RET) or NO 

The optional hyphen (-) is a  continuation character. When it is the 
first character following ( TAB) #ASK (TAB) SYSGEN assumes the question 
portion of the command to be the second line of a two line question. 
Use #PRINT to display the first line of the question. 

If the response to the question is (RET) SYSGEN uses the default 
response. (Note that SYSGEN does not check the default answer for 
validity.) SYSGEN equates the variable's character value to the 
characters in the user response and sets the variable's numeric value 
equal to the value of the numeric response, if any. It then proceeds 
to the next command. 

SYSGEN checks all terminal responses for validity according to the 
type letter code (A, D, 0, or Y) specified in the #ASK command. In 
addition, it checks numeric responses against the low and high limits, 
if present. SYSGEN prints an error message if the response is not 
valid, and it then repeats the question. 

Examples: 

~~. ~~~ ::, I~.: I••I t:1 t~J ~:1 I...:i:t t•1 I~~ I:.: 1' ~::a 1. i'±' rho t:i (::: f~' .l':i .... ~:' :I. ~, :I. {:~ ,, 

~II~ 1~=' I~~; :(: i'~•; '1' 'T' I••1:C ::: :I: ~:i 'T' i•-I !~: I~~• :I: I~~; ~: 'T~ I... :I: i~~ I::: 

~:. 

The PRINT/ASK combination prints in the dialogue as follows: 

•r• I..I :I~ ':; :I• c:; •Y• I..i I::: I~~~ :(: !~~ :: •i~ I... :I: fi~i I:.: . ... . ... 

B.3.7 SET 

( TAB) #SET (TAB) variable name=answer 

The #SET command equates the character value of the specified variable 
to the characters in the specified answer . 
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Examples: 

B.3.8 PRINT 

#PRINT C rAB) text 

The #PRINT command prints the specified text on the terminal preceded 
by a C LF) and followed by a ( RET)

NOTE 

To #PRINT a blank line, you must include 
the succeeding (TAB) in the command. 

Examples: 

;~; I::~ I'4 .i. ~'~ i (TAB ) 

This example prints the following lines on the terminal: 

1 1 I... 1.~ '..} ~ ~ !.~ I... h.' 

B.3.9 SUBS 

( TAB) #SUBS C  TAB) <del inviter >pattern<del inviter >var fable name 

The #SUBS command substitutes the character value of the specified 
script variable for each occurrence of the pattern in all script lines 
occurring between the #SUBS command and the next #ENDS commands. 

The delimiter can be any character that does not appear in the 
pattern. 

You can use the #SUBS command to modify the command lines as well as 
text lines in the script file. 

Examples: 

III' ;: I.. ~ kti :'} " ':I} .~ ~~ `•!} " l.r t.J i'~ ~.+ :I. 
'll~ I~~' l~i :i: ~'~! "f' 'l- I••I I::: '•.! r~-1 I... t.I I::: t'.1 I~~' +:::: t:1 t`~ :l':+ :!. :I: ;:; ':I} ?::>: ~`~'~ 

~II~ I:.. i+,i 1:+ ~: 

This. example prints the following line on the terminal: 

•~- i..l E.: ~:'r'1 i... R.1 f.: t:1 f ' t:' i.: i ~~! 1:+ :i. :i: :::: ;: 

The following line goes to the output file: 
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Note that SYSGEN prepares the text substitution at the time it 
interprets the SUBS statement. Therefore, the value of the variable 
within a SUBS block does not change until SYSGEN encounters the next 
SUBS statement that uses that variable. 

B.3.10 ENDS 

#ENDS 

The #ENDS command terminates the substitution activities of all active 
#SUBS commands. Only one is needed, regardless of the number of SUBS 
statements that are active. 

B.3.11 EXIT 

( TAB) #EXIT 

The #EXIT command terminates the SYSGEN run without closing the active 
output file. 

B.3.12 CALL 

( TAB) #CALL (TAB)  f ilnam. typ 

The #CALL command causes SYSGEN to temporarily use the file specified 
by filnam.typ as the source for script input. When the system 
encounters the end-of-file for this temporary input file, it resumes 
input from the previous file (SYSGEN.CND) where it left off. 

You cannot nest #CALL commands; only one CALL command can be active 
at a time. 

There is no default file type; you must explicitly enter the file 
type. 

Example: 

B.3.13 DECR 

( TAB) #DECR (TAB)  variable name 

The #DECR command decrements the numeric value associated with the 
specified variable. SYSGEN sets the numeric value of the variable 
equal to the numeric value of the user response to a dialogue question 
when you use the variable in a SET or ASK command. #DECR alters only 
the numeric value; it does not alter the answer. 

You can use #DECR with #IFGT to repeat a command or a group of 
commands n times, where n is the value of a response to a dialogue 

.question. For example, this combination is used in SYSGEN.CND to ask 
for n DL11 vectors, where n is the number of DL11's specified as a 
response to the dialogue question. 
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B.4 SCRIPT FILE ERROR MESSAGES 

SYSGEN detects errors in the script file where possible. Following 
are the errors that SYSGEN detects. 

SYSGEN script file errors print in the form: 

error message in segment name 
script line 

where segment name is the name assigned by the most recent #NAME 
command, and script line is an image of the script input line in which 
the error was detected. 

Message Meaning 

?SYSGEN -W-Bad #ASK in An #ASK command is missing the 
? delimiter. 

?SYSGEN -W-Bad #SET in A #SET command is missing the 
= delimeter. 

?SYSGEN-W-Bad substitute pattern in The delimiters do not match in 
a #SUBS command. 

?SYSGEN -W-Missing variable in You issued an #IF, #IFN, or 
#IFGT command without a script 
variable. 

?SYSGEN-W-Missing file name in 

?SYSGEN -W-Nested #CALL in 

?SYSGEN -W-Too few #ENDC's in 

You issued a #FILE command 
without a file name. 

You issued a #CALL command 
from a script file other than 
the original. 

The number of #IF, #IFN, and 
#IFGT statements exceeds the 
number of #ENDC commands. 

?SYSGEN-W-Too many variables in You defined more than 100 
script variables. 

?SYSGEN -W-Too many #ENDC's in 

?SYSGEN-W-Too many nested 
#IFs or #SUBs in 

?SYSGEN -W-Undefined command in 

?SYSGEN-W-Undefined variable in 

The number of #ENDC commands 
exceeds the number of #IF, 
#IFN, and #IFGT commands. 

The number of nested #IF, #IFN 
and #IFGT commands exceeds 10; 
the number of active #SUB 
commands exceeds f ive . 

The printed script line began 
with (  TABS # , but it is an 
undefined command. 

The variable name you used in 
an #IF, #IFN, #IFGT, or #SUBS 
command is undefined. 
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APPENDIX C 

INSTRUCTIONS FOR LOADING SOFTWARE BOOTSTRAPS 

C.l RR11(RR05) DECPACR BOOTSTRAP LOADER 

1. Deposit the basic RK11 disk bootstrap loader into memory as 
follows: 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 001000, in the Switch Register. (Set switch 9 
to the up (1) position and all others to the down (0) 
position.) 

b. Press the LOAD ADDR switch . 

c. Set the proper contents for Table C-1 in the Switch 
Register and lift the DEP Switch. 

d. Repeat Step c until all the instructions have been 
deposited. 

2. Verify that the bootstrap program has been deposited properly 
as follows: 

a. Set the starting address in the Switch Register as in 
Step la above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
Table C-1. 

e. If they are the same, repeat Step 2c until all words have 
been examined. 

f. If not the same, repeat Step 1. 

3. Set the starting address, 001000, in the Switch Register as 
in Step la above, then press the LOAD ADDR switch. 

4. Set the ENABLE/HALT switch to ENABLE , then press the START 
switch. 
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Table C-1 
RK11 Bootstrap Loader 

Location Contents Like This 

001000 012700 Set switches 12, 10, 8, 7, and 6 to the up 
(1) position. Set all others to the down 
(0) position. 

001002 177406 Set switches 15 through 8, 2, and 1 to the 
up (1) position. Set all others to the 
down ( 0 ) position . 

001004 012710 Set switches 12, 10, 8, through 6, and 3 
to the up (1) position. Set all others to 
the down ( 0 ) position . 

001006 177400 Set switches 15 through 8 to the up (1) 
position. Set all others to the down (U) 
position. 

001010 012740 Set switches 12, 10, and 8 through 5 to 
the up (1) position. Set all others to 
the down (0) position. 

001012 000005 Set switches 2 and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

001014 105710 Set switches 15, 11, 9 through 6, and 3 to 
the up (1) position. Set all others to 
the down ( 0 ) position . 

001016 100376 Set switches 15 and 7 through 1 to the up 
(1) position. Set all others to the down 
(0) position. 

001020 005007 Set switches 11, 9, and 2 through 0 to the 
up (1) position. Set all others to the 
down (0) position. 

C.2 TC11 DECTAPE BOOTSTRAP LOADER 

1. Deposit the basic DECtape bootstrap loader into memory as 
follows: 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 001000, in the Switch Register. (Set switch 9 
to the up (1) position and all others to the down (0) 
position. 

b. Press the LOAD ADDR switch. 

c. Set the proper contents from Table C-2 in the Switch 
Register and lift the DEP switch. 

d. Repeat Step c until all the instructions have been 
deposited. 
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Table C-2 

TC11 Bootstrap Loader 

Location Contents Like This 

001000 012700 Set switches 12, 10, 8, 7, and 6 to the up 
(1) position. Set all others to the down 
(U) position. 

001002 177344 Set switches 15 through 9, 7, 6, 5, and 2 
to the up (1) position. Set all others to 
the down (U) position. 

001004 012710 Set switches 12, lU, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down (0) position. 

001006 177400 Set switches 15 through 8 to the up (1) 
position. Set all others to the down (0) 
position. 

001010 G12740 Set switches 12, 10, 8, 7, 6, and 5 to the 
up (1) position. Set all others to the 
down ( U ) position . 

001012 004002 Set switches 11 and 1 to the up (1) 
position. Set all others to the down (0) 
position. 

001014 005710 Set switches 11, 9, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down (0) position. 

001016 100376 Set switches 15, and 7 through 1 to the up 
(1) position. Set all others to the down 
(0) position. 

001020 012?10 Set switches 12, 10, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down (0) position. 

001022 000003 Set switches 1 and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

001024 105710 Set switches 15, 11, 9, 8, 7, 6, and 3 to 
the up (1) position. Set all others to 
the down (0) position. 

001026 100376 Set switches 15, and 7 through 1 to the up 
(1) position. Set all others to the down 
(0) position. 

001030 012710 Set switches 12, 10, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down (0) position. 

001032 000005 Set switches 2 and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

(continued on next page) 
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Table C-2 (font. ) 
TC11 Bootstrap Loader 

Location Contents Like This 

001034 105710 Set switches 15, 11, 9, 8, 7, 6, and 3 to 
the up (1) position. Set all others to 
the down (U) position. 

001036 100376 Set switches 15 and 7 through 1 to the up 
(1) position. Set all others to the down 
(U) position. 

001040 005007 Set switches 11, 9, 2, 1, and 0 to the up 
(1) position. Set all others to the down 
(U) position. 

2. Verify that the bootstrap program has been deposited properly 
as follows: 

a. Set the starting address in the Switch Register as in 
Step la _above . 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
Table C-2. 

e. If they are the same, repeat Step 2c until all words have 
been examined. 

f. If not the same, repeat Step 1. 

3. Set the starting address 001000 in the Switch Register as in 
Step la above, then press the LOAD ADDR switch. 

4. Set the ENABLE/HALT switch to ENABLE, then press the START 
switch. 

C.3 RX11/RXO1 DISKETTE BOOTSTRAP LOADER 

1. If the computer is a PDP-11V/03, perform the following; if 
the computer is a PDP-11/03 or LSI-11, see the LSI-11, 
PDP-11/03 User's Manual (EK-LSIII-TM-002); otherwise, go to 
S tep 2 . 

a. Put all three switches in the up position. 

b. Move the DC ON/OFF switch down and up. 

c. Response: 
Type. 

D X ~  RET , 

The bootstrapping procedure is complete. 
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2. Deposit the basic diskette bootstrap loader into memory as 
follows: 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 001000, in the Switch Register. (Set switch 9 
to the up (1) position and all others to the down (0) 
position.) 

b. Press the LOAD ADDR switch. 

c. Set the proper contents from Table C-3 in the Switch 
Register and lift the DEP switch. 

d. Repeat Step 2c until all the instructions have been 
deposited. 

Table C-3 
RX11 Bootstrap Loader 

Location Contents Like This 

001000 012702 Set switches 12, 10, 8, 7, 6, and 1 to 
the up (1) position. Set all others to 
the down (0) position. 

001002 1002n7 
(n=4 for 
unit 0 and 
n=6 for 
unit 1) 

Set switches 15, 7, 2, 1, and U to the 
up (1) position and all others to the 
down (0) position. For unit 0, set 
switch 5 to the up (1) position; for 
unit 1, set switches 5 and 4 to the up 
(1) position. 

001004 012701 Set switches 12, 10, 8, 7, 6, and 0 to 
the up (1) position. Set all others to 
the down ( U ) position . 

001006 177170 Set switches 15 through 9, and 6 through 
3 to the up (1) position. Set all 
others to the down (0) position. 

001010 130211 Set switches 15, 13, 12, 7, 3, and 0 to 
the up (1) position. Set all others to 
the down (0) position. 

001012 001776 Set switches 9 through 1 to the up (1) 
position. Set all others to the down 
(0) position. 

001014 112703 Set switches 15, 12, 10, 8, 7, 6, 1, and 
0 to the up (1) position. Set all 
others to the down (0) position. 

001016 000007 Set switches 2, 1, and 0 to the up (1) 
position. Set all others to the down 
(0) position. 

001020 010100 Set switches 12 and 6 to the up (1) 
position. Set all others to the down 
(0) position. 

(continued on next page) 
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Table C-3 (font. ) 
RX11 Bootstrap Loader 

Location Contents Like This 

001022 010220 Set switches 12, 7, and 4 to the up (1) 
position. Set all others to the down 
(0) position. 

001024 000402 Set switches 8 and 1 to the up (1) 
position. Set all others to the down 
(0) position. 

001026 012710 Set switches 12, lU, 8, 7, 6, and 3 to 
the up (1) position. Set all others to 
the down (0) position. 

001030 000001 Set switch 0 to the up (1) position. 
Set all _others to the down (0) position. 

001032 006203 Set switches 11, 10, 7, 1, and 0 to the 
up (1) position. Set all others to the 
down (0) position. 

001034 103402 Set switches 15, 10, 9, 8, and 1 to the 
up (1) position. Set all others to the 
down (0) position. 

001036 112711 Set switches 15, 12, 10, 8, 7, 6, 3, and 
0 to the up (1) position. Set all 
others to the down (0) position. 

001040 111G23 Set switches 15, 12, 9, 4, 1, and 0 to 
the up (1) position. Set all others to 
the down (0) position. 

001042 030211 Set switches 13, 12, 7, 3, and 0 to the 
up (1) position. Set all others to the 
down (0) position. 

001044 001776 Set switches 9 through 1 to the up (1) 
position. Set all others to the down 
(0) position. 

001046 100756 Set switches 15, 8, 7, 6, 5, and 3, 2, 
and 1 to the up (1) position. Set all 
others to the down (0) position. 

001050 103766 Set switches 15, 10 through 4, 2, and 1 
to the up (1) position. Set all others 
to the down (0) position. 

001052 105711 Set switches 15, 11, 9 through 6, 3, and 
0 to the up position. Set all others to 
the down ( 0 ) position . 

001054 100%71 Set switches 15, 8 through 3, and 0 to 
the up (1) position. Set all others to 
the down (U) position. 

(continued on next page) 
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Table C-3 (Cont. ) 
RX11 Bootstrap Loader 

Location Contents Like This 

001056 005000 Set switches 11 and 9 to the up (1) 
position. Set all others to the down 
(0) position. 

001060 022710 Set switches 13, 10, 8, 7, 6, and 3 to 
the up (1) position. Set all others to 
the down (0) position. 

001062 000240 Set switches 7 and 5 to the up (1) 
position. Set all others to the down 
(0) position. 

001064 001347 Set switches 9, 7, 6, 5, 2, 1, and 0 to 
the up (1) position. Set all others to 
the down ( 0 ) position . 

001066 122702 Set switches 15, 13, 10, 8, 7, 6, and 1 
to the up (1) position. Set all others 
to the down ( 0 ) position . 

001070 000247 Set switches 7, 5, 2, 1, and 0 to the up 
(1) position. Set all others to the 
down (0) position. 

001072 005500 Set switches 11, 9, 8, and 6 to the up 
(1) position. Set all others to the 
down (0) position. 

001074 005007 Set switches 11, 9, 2, 1, and 0 to the 
up (1) position. Set all others to the 
down (0) position. 

3. Verify that the bootstrap program has been deposited properly 
as follows: 

a. Set the starting address in the Switch Register as in 
Step 2a above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
Table C-3. 

e. If they are the same, repeat Step 3c until all words have 
been examined. 

f. If not the same, repeat Step 2. 

3. Set the starting address 001000 in the Switch Register as in 
Step 2a above, then press the LEAD ADDR switch. 

4. Set the ENABLE/HALT switch to ENABLE, then press the START 
switch. 
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C.4 MAGTAPE BOOTSTRAP LOADERS 

1. Deposit the basic magtape bootstrap into memory as follows: 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 010000, in the Switch Register. (Set switch 12 
to the up (1) position and all others to the down (0) 
position.) 

b. Press the LOAD ADDR switch. 

c. Set the proper contents for TJU16 magtape (Table C-4) or 
for TM11 magtape (Table C-5) in the Switch Register and 
lift the DEP switch. 

d. Repeat Step c until all the instructions have been 
deposited. 

Table C-4 
TJU16 Bootstrap Loader 

Location Contents Like This 

010000 012700 Set switches 12, 10, 8, 7, and 6 to the up 
(1) position. Set all others to the down 
(0) position. 

010002 172440 Set switches 15 through 12, 10, 8, and 5 
to the up (1) position. Set all others to 
the down ( 0 ) position . 

010004 012710 Set switches 12, 10, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down ( 0 ) position . 

010006 UOG021 Set switches 4 and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

010010 012760 Set switches 12, 10, and 8 through 4 to 
the up (1) position. Set all others to 
the down ( 0 ) position . 

010012 001300 Set switches 9, 7, and 6 to the up (1) 
position. Set all others to the down (0) 
position. 

010014 000032 Set switches 4, 3, and 1 to the up (1) 
position. Set all others to the down (0) 
position. 

010016 012760 Set switches 12, 10, and 8 through 4 to 
the up (1) position. Set all others to 
the down (0) position. 

010020 177777 Set all switches to the up (1) position. 

(continued on next page) 
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Table C-4 (font. ) 
TJU16 Bootstrap Loader 

Location Contents Like This 

010022 000006 Set switches 2 and 1 to the up (1) 
position. Set all others to the down (0) 
position. 

010024 012720 Set switches 12, 10, 8, 7, 6, and 4 to the 
up (1) position. Set all others to the 
down (0) position. 

010026 000031 Set switches 4, 3, and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

010036 105760 Set switches 15, 11, and 9 through 4 to 
the up (1) position. Set all others to 
the down ( 0 ) position . 

010032 000010 Set switch 3 to the up (1) position. Set 
all others to the down (0) position. 

010034 100375 Set switches 15, 7 through 2, and U to the 
up (1) position. Set all others to the 
down ( 0 ) position . 

010036 012710 Set switches 12, 10, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down ( 0 ) position . 

010040 177000 Set switches 15 through 9 to the up (1) 
position. Set all others to the down (0) 
position. 

010042 012740 Set switches 12, 10, and 8 through 5 to 
the up (1) position. Set all others to 
the down ( 0 ) position . 

010044 000071 Set switches 5, 4, 3, and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

010046 032710 Set switches 13, 12, 10, 8, 7, 6, and 3 to 
the up (1) position. Set all others to 
the down (0) position. 

010050 100200 Set switches 15 and 7 to the up (1) 
position. Set all others to the down (0) 
position. 

010052 001775 Set switches 9 through 2 and 0 to the up 
(1) position. Set all others to the down 
(0) position. 

010054 100007 Set switches 15, 2, 1, and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

(continued on next page) 
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Table C-4 (font. ) 
TJU16 Bootstrap Loader 

Locn Contents Like This 

010056 022760 Set switches 13, 10, and 8 through 4 to 
the up (1) position. Set all others to 
the down (0) position. 

010060 001000 Set switch 9 to the up (1) position. Set 
all others to the down (0) position. 

010062 000014 Set switches 3 and 2 to the up (1) 
position. Set all others to the down (0) 
position. 

010064 001403 Set switches 9, 8, 1, and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

010066 000005 Set switches 2 and 0 to the up (1) 
position. Set all others to the down (0) 
position. 

U10~%0 00016% Set switches 6, 5, 4, 2, 1, and 0 to the 
up (1) position. Set all others to the 
down (0) position. 

010072 177704 Set switches 15 through 6 and 2 to the up 
(1) position. Set all others to the down 
(0) position. 

010074 00500? Set switches 11, 9, 2, 1, and 0 to the up 
(1) position. Set all others to the down 
(0) position. 

Table C-5 
TM11 Bootstrap Loader 

Location Contents Like This 

010000 012700 Set switches 12, 10, 8, 7, and 6 to the up 
(1) position. Set all others to the down 
(U) position. 

010002 172524 Set switches 15 through 12, 10, 8, 6, 4, 
and 2 to the up (1) position. Set all 
others to the down (0) position. 

010004 005310 Set switches 11, 9, 7, 6, and 3 to the up 
(1) position. Set all others to the down 
(0) position. 

010006 012740 Set switches 12, 10, and 8 through 5 to 
the up (1) position. Set all others to 
the down ( 0 ) position . 

(continued on next page) 
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Table C-5 (font. ) 
TM11 Bootstrap Loader 

Location Contents Like This 

010010 060011 Set switches 14, 13, 3, and 0 to the up 
(1) position. Set all others to the down 
(0) position. 

010012 105710 Set switches 15, 11, 9, 8, 7, 6, and 3 to 
the up (1) position. Set all others to 
the down (0) position. 

010014 100376 Set switches 15 and 7 through 1 to the up 
(1) position. Set all others to the down 
(U) position. 

010016 005710 Set switches 11, 9, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down (0) position. 

010020 100767 Set switches 15, 8 through 4, 2, 1, and U 
to the up (1) position. Set all others to 
the down ( 0 ) position . 

010022 012710 Set switches 12, 10, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down ( 0 ) position . 

010024 060003 Set switches 14, 13, 1, and 0 to the up 
(1) position. Set all others to the down 
(0) position. 

010026 105710 Set switches 15, 11, 9, 8, 7, 6, and 3 to 
the up (1) position. Set all others to 
the down (0) position. 

010030 100376 Set switches 15 and 7 through 1 to the up 
(1) position. Set all others to the down 
(U) position. 

010032 005710 Set switches 11, 9, 8, 7, 6, and 3 to the 
up (1) position. Set all others to the 
down (0) position. 

X10034 100777 Set switches 15 and 8 through 0 to the up 
(1) position. Set all others to the down 
(0) position. 

010036 005007 Set switches 11, 9, 2, 1, and 0 to the up 
(1) position. Set all others to the down 
(0) position. 

2. Verify that the bootstrap program has been deposited properly 
as follows: 

a. Set the starting address, 010000, in the Switch Register 
as in Step la above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 
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d. Compare the number in the Data Register with the value in 
the appropriate table (C-4 or C-5). 

e. If they are the same, repeat Step 2c until all words have 
been examined. 

f. If not the same, repeat Step 1. 

3. If TM11 magtape is being used, ensure that the magtape is 
positioned at the load point; if it is not, manually rewind 
the magtape. 

4. Set the starting address, O1000~J, in the Switch Register as 
in Step la above, then press the LOAD ADDR switch. 

5. Set the ENABLE/HALT switch to ENABLE, then press the START 
switch. 

C.5 RK06 DECPACK BOOTSTRAP LOADER 

1. Deposit the RK06 disk bootstrap loader into memory as 
follows: 

a. Set the ENABLE/HALT switch to HALT, then set the first 
address, 001000, in the Switch Register. .(Set switch 9 
to the up (1) position and all others to the down (0) 
position.) 

b. Press the LOAD ADDR switch. 

c. Set the proper contents for Table C-6 in the Switch 
Register and lift the DEP switch. 

d. Repeat Step c until all the instructions have been 
deposited. 

2. Verify that the bootstrap program has been deposited properly 
as follows: 

a. Set the starting address in the Switch Register as in 
Step la above. 

b. Press the LOAD ADDR switch. 

c. Display the contents of that address in the Data Register 
by pressing the EXAM switch. 

d. Compare the number in the Data Register with the value in 
Table C-6. 

e. If they are the same, repeat Step 2c until all words have 
been examined. 

f. If not the same, repeat Step 1. 

3. Set the starting address, 001000, in the Switch Register as 
in Step la above, then press the LOAD ADDR switch. 

4. Set the ENABLE/HALT switch to ENABLE, then press the START 
switch. 
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Table C-6 
RK06 Bootstrap Loader 

Location Contents Like This 

001000 012701 Set switches 12, 10, 8 through 6, and 0 
to the up (1) position. Set all others 
to the down (0) position. 

OG10U2 177440 Set switches 15 through 8 and 5 to the 
up (1) position. Set all others to the 
down (0) position. 

001004 012711 Set switches 12, 10, 8 through 6, 3, and 
0 to the up (1) position. Set all 
others to the down (0) position. 001006 
000003 Set switches 1 and 0 to the up 
(1) position. Set all others to the 
down (0) position. 

001010 032711 Set switches 13, 12, 10, 8 through 6, 3, 
and U to the up (1) position. Set all 
others to the down (0) position. 

001012 100200 Set switches 15 and 7 to the up (1) 
position. Set all others to the down 
(0) position. 

001014 001775 Set switches 9 through 2, and 0 to the 
up (1) position. Set all others to the 
down (0) position. 

001016 012761 Set switches 12, 10, 8 through 4, and 0 
to the up (1) position. Set all others 
to the down (0) position. 

001020 177400 Set switches 15 through 8 to the up (1) 
position. Set all others to the down 
(0) position. 

001022 000002 Set switch 1 to the up (1) position. 
Set all others to the down (0) position. 

001024 012711 Set switches 12, 10, 8 through 6, 3, and 
U to the up (1) position. Set all 
others to the down (0) position. 

001026 000021 Set switches 4 and 0 to the up (1) 
position. Set all others to the down 
(0) position. 

001030 032711 Set switches 13, 12, 10, 8 through 6, 3, 
and 0 to the up (1) position. Set all 
others to the down (0) position. 

(continued on next page) 
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Table C-6 (Cont. ) 
RK06 Bootstrap Loader 

Location Contents Like This 

0U103~ 100200 Set switches 15 and 7 to the up (1) 
position. Set all others to the down 
(0) position. 

001034 001775 Set switches 9 through 2, and 0 to the 
up (1) position. Set all others to the 
down (0) position. 

001036 005007 Set switches 11, 9, and 2 through 0 to 
the up (1) position. Set all others to 
the down ( 0 ) position . 
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APPENDIX D 

RT-11 CONDITIONALS 

The following listing contains all the conditionals used in the RT-11 
system, including a brief explanation of each of the symbols. 

BATG~h 
8F 

CLOCK,
C~NT~N 
CRSCSK 
~k~v~c 
CSI~~L 
CT~CSK 
CT~VEC 

DCI,S~ 
DCL~S 
DLC~ 
DGC~1 
OLC~2 
DLC~3 
JLC~~ 
DLC~S 
OLC$b 
Dl.C~7 
DLV~~T 
DCV~1 
DLV~2 
D~vs3 
DLVSW 
DLV~S 
OL~$~ 
DLV~7 
DISGSK 
DC,SvEG 
DL11~L 
DL11SM 
DL1 i~~`~ 
DM~CS~ 
OM~VEC 
DP~CSK 
oPsv~.c 
ORIvEh 
OSSCSR 
ossv~c 
DTSVEC 
DT ~CS~? 
DX3CS►~ 

;gA1CM Support 
;Fk~ Monitor 

;Sf~/b+~ Nertt clock support 
;Continuation fi le instead of Tonitor dot 
fCSk for CR11 card reader 
;vector for GR11 card ruder 
;CSI l ine buffer site 
;CS►~ for the TALI cassette handler 
; ~v~e~tor for t he 1 A i 1 cassette handler 

sCS~ of first Ql.11 
;CSK of second gCil 
;CS►~ of the ra UL11 
;CS►~ of fourth iJ~i l 
sCS~ of fifth UL11 
;CSC of sixth UL11 

CSr~ of savant h UL 1 1 
;CSu of a+9hth gLll 
:vector of first ULiI 

~~ector of second ~L1 1 
=veotor of third UL11 
;Vector of fourth Gt,ll 
ttiector of fifth OL11 
;Vector of sixth DL11 
;vector of seventh DL11 
;vector of eighth UL11 
~CS~ for *~L~1 
s vector for kL~l 
~n of l oval Dl.l l l i nes 
;~ of remote DL11 t ines 
;u ~f ULiI's 
;C5~ for KK~6/7 
; sector for ►~K06/7 
;GSN for ~Pa2/3 
;vector for RP~►2/3 

~~~umde r o f magt ape unit s 
CSR for RJS~3/4 

;vector for kJS~3/4 
;vector for TC11 UECtaQe 
fCSK for TCii DECtape 
;CSC' for the ~xal 

D-1 



RT-11 CONDITIONALS 

pXSCg2 
oXsv~.c 
DX~VC2 
DYTS~ 
oYsCs~ 
DYSCS2 
DY$0[~. 
DY305 
DY~vc;2 
DY~VE.0 
DZ 1 1~^~ 
DZ11~►1. 
D111gM 
OZST~►~ 
DZSN~u 
DZvC~~ 
DZVC~1 
DZCSSd 
DZCS~1 

EKI.$A 
Ek~.$b 
EKL~G 
EHLsu 
EHL$v 
ERL~w 
ESOP 

FILES 
FF~U$11 

GTSNM. 

Kw11~N 

LIGM~T 
LNK~ I F 
LP~CSK 
~P~vF.0 

MATaS 
MMG~T 
MM~vEC; 
MMSCSk 
hIPT~Y 
~!TT~Y 
MTi~r~ 
MT$YEG 
MT3CSr~ 
MVEC~ ~ 
MXN$S j 

NLKMV~Y 
NLKM~r~ 
NUKMG~ 
NLuSR 

CS►:' of second Rx~l coot rot 1 er 
svector for the Rx~ 1 
vector of second kxt~l control 1 er 

;Secona control 1 er support for the RX~d2 
=CSR for ~tXy~2 
fCS~ of second KX+~2 Control ler 

rk:X~?~~ Doubt a densi tY support on1 y 
;R/►k'Z handler atteR'pts si ngl a density read f ~ rst 
vector of second kX~z control 1 er 
vector for F~xd2 

s~ of DZ11's 
;~ of local GZ11 l ines 

~ of re►note ~Z1 1 1 i nes 
;GZ11 stoc unit 
;Haud rate for pZil 
;Vector of first ~Z11 
;vector of Secona D111 
;CSK of first G111 
;CSK of second OZ11 

;E~ro~ log Handler can write buffers on cal 1 
~-~umaer of blocks i n error 1 og buffer 

;Error logging support 
;A;u~ber of units to be logged 

~~ufi~oer of status tab 1 es i n error 1 oq handier 
; KeeC ne~~+est errOrS i n error 1 Og h8n~i1 er 
;Escace sequence support 

1Magtaoe fi les support 
;Floating point exception handl ing Support 

s~etname routine resides in the USR or kM~ti 

R rog ra~nmab l e c l oc k support 

;eight routine support 
~~.I~~K overlay counters fi 1 es 
;GSk for the l ine crinter 
;vector for the l ine printer 

;~rultiterminal asynchronous status support 
;~eTory management support 
vector for_ the 1~Juib magtape handler 

;CSN for the TJU16 r+agtape handler 
Memo r y pa r i t y suoCo r t 

;Multi-terminal support 
;~~utti-terminal time out support 
;vector for TM11 megtape handler 

C5i~ for 1~1 1 magtace hanc~l er 
i~•ulti-vector support for handlers 
s~efault to fi le nesting depth 

=LIST/~vUI.tST KMUvLY,MAC 
;LIST/tipl.iST K"+Uh,MAC 
;LIST/hULiST RMOh SJCFb).MaC 
;uIS1~/tiOLIST USR.~oC 
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PANI~G ;panic dump support in SJ 
PATC~M i Site o f PATCH space i n kt~Qy 
PPSCSR ;CSK for upper tape cunch 
PPSVEC =vector for paper tape punch 
PR~CSK FCS~ for pacer tape reader 
PRSV~G ;vector for caper tape reader 
PR11$X ;treader only option in the PC handier 
PwFSE jPOwe~fai 1 support 

RDF~L ;Default fi le nesting depth 
RF3VEC :vector for the kFil 
RFSCSk fCS~ for the PF11 
RJS0~3 tRJS visk is an kJS~3 Jk KJS~U 
F2KSCSK ;CSR for Pr,dS di sic 
RK3VEG ;Vector for RK05 disk 
RKbSF f Had b 1 oc K sucpo rt fo r RKk~b/7 
RK6s5 tSpecial function for RKHb/7 
RL1SG~~ f ^.u~+ber of units supported i n the ►~1,d1 handler 
RP~~3 sSpecifies RP~2 or RPd3 
RxT~C sSecond control ler support for the KX01 

SCC$A ;~L intercept support (.SCCA) 
STACSK ;k~"~~h Stack si Ze 

STAR~t =Start up Command fi le 
SYSG~-.3 ;SYSGEhED Monitor 

TIME~K ; T i rrer support i n SJ 
TIM~iT fGpvice time out support 
TKS ;Console snout CSK 
TKE3 ;Console input data buffer 
TPS ;Console output CSR 
TP~i ;Console output data buffer 
TTYIn fSize of terminal input ring buffer 
TTYULI TSite of terminal output ring buffer 

~~K~ ;l,;nited Kingdom remote l ine support varameter 

V.TK~ (Console input vector 

V.TPS ;Console output vector 
VS6~~ fvSb+o Support 
VT~CSK tCSK for vTll/VSb+O 
VT.VEC t Vector for vT 1 l/v5b 
VT11$ =vT)1 Support 
VT50rN Set TT MUCt~ suoc.ort 

SDMSYS =kKtijb/7 is the system device 
SDLSY5 f RLk-, l i s t he system device 
$DPSYS ; ~?P►-,2/RP 1 1C i s t he system device 
SDSSYS =F~JSti~3/v is the system device 
SDTSYS ;Tell is the system device 
SDXSY5 ;RX~~~1 i s the syste~r device 
SUYS1'S =r~xt~~ i s the system device 
SkF~v~M ;a of platters for KF11 
$RFSYS ;►~F11/RS11 is the BYstem device 
SKKSYS ~RK~S is the system crevice 
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Accessing non-system disks on 
single-disk systems, 2-43 

Adding FORTRAN subroutines to 
SYSLIB, 2-20 

Additional device support, 3-18 
ASK SYSGEN command, B-5 
Assembling and linking system 

programs, 4-1 
Assembling and linking the 

system, 3-4 
Asynchronous terminal status, 

3-24 

Bad block replacement, 2-9 
Base-line monitor (BL), 1-1, 1-2, 

2-2 
Base-line system example SYSGEN, 

A-1 
BATCH patches, 2-46 
BATCH support, 3-11 
BATCH, 
building, 4-2 

Binary software kit, 1-1 
.BL file type, 2-1 
BL monitor, 

see Base-line monitor 
Bootstrap, 2-2 
DECtape, C-2 
installing the, 2-2, 2-26 
magtape, C-8 
RK05 disk, C-1 
RK06 disk, C-12 
RXOl diskette, C-4 

Bootstrapping the distribution 
magtape, 2-7 

Bootstrapping the distribution 
medium, 2-7 

Bootstrapping the working disk, 
2-18 

Bootstraps, 
loading software , C-1 

Buffer size, 3-23 
Building a system for 

Introduction to RT-11, 2-41 
Building a system with SYSGEN , 

3-26 
Building a working system disk, 

2-14 
Building a working system f rom 

the distribution kit, 
summary, 2-25 

Building BATCH, 4-2 
Building CREF, 4-7 
Building DIR, 4-3 
Building DUMP , 4- 8 

Building DUP, 4-2 
Building EDIT, 4-3 
Building ERRUTL, 4-4 
Building FILEX, 4-8 
Building FORMAT , 4-12 
Building handlers , 3- 30 
Building HELP, 4-3 
Building LIBR, 4-8 
Building LINK, 4-7 
Building MACRO, 4-4 
Building monitors, 3-29 
Building ODT, 4-11 
Building PAT, 4-11 
Building PATCH, 4-11 
Building P IP , 4 - 2 
Building PLOT55, 4-11 
Building PSE, 4-10 
Building RESORC, 4-12 
Building SRCCOM, 4-8 
Building SWAP, 4-12 
Building SYE, 4-10 
Building SYSGEN, 4-11 
Building SYSLIB, 2-19 
Building TECO, 4-12 
Building the system library 

(SYSF4 .OBJ) , 4-9 
Building the system macro 

library, 4-1 
Building the VT11 library, 4-11 
Building working system for 

small system devices, 2-20 
Building working systems for 

diskettes, 2-20 

CALL SYSGEN command, B-8 
CAPS-11, 

using to load f files , 2- 45 
Card reader support, 

installing, 2-29 
Changing RJS03 support to 

RJS04 support, 2-32 
Changing RP02 support to RP03 

support, 2-32 
Changing the CSR addresses 

used by FORMAT, 2-44 
Changing the default output 

device, 2-37 
Changing the location of 

VT11/VS60 floating vectors, 
2-34 

Choosing a monitor, 3-7 
Choosing system components, 2-16 
Clock rate, 

setting, 3-10 
specifying 50-cycle, 2-33 
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Clock, 
programmable , 3-10 

Command syntax, 
SYSGEN script, B-2 

Commands , 
SYSGEN script, B-3 

Compressing the working disk, 
2-19 

Conditional f fi les , 3- 26 
Conditional variables, D-1 
Conditionals, 

RT-11, D-1 
Configuration information, 3-3 
Contents of distribution kits , 

2-1 
Correcting typing errors, 2-6 
Creating a bootable disk, 2-27 
Creating a bootable magtape, 

2-27 
Creating a system on another 

device, 2-18 
Creating a system on the 

distribution device, 2-17 
Creating the working disk, 2-17 
CREF, 
building, 4-7 
modifying listing page length, 

2- 36 
Customizing SYCND, 3-27 
Customizing the editor, 2-34 
Customizing the system without 

doing a SYSGEN, 2-27 

DECR SYSGEN command, B-8 
DECtape bootstrap, C-2 
Default device, 
SYSLIB, 2-38 

Default output device , 
changing, 2-37 

De f au 1 is , 
SYSGEN, 3-5 

Delivered monitors, 1- 1 
Demonstration package, 

RT- 11, 2-47 
Determining disk capacity, 2-16 
Device handler naming conventions, 

2-1 
Device handler, 

file -structure , 2 - 3 
hardware, 2-3 

Device handlers, 
building the, 3-30 

Device support, 3-13 
additional, 3-18 

Device time-o.ut support, 3-9 
Dialogue, 

SYSGEN , 3- 5 

DIR, 
building, 4-3 

DIRECTORY command, 2-16 
Directory size, 
extending, 2-39 

Disk, 
creating a bootable, 2-27 

Diskette contents , 
typical, 2-22 

Diskette job flow, 2-22 
Diskette SYSGEN procedure , A-16 
Diskettes, 

building working systems for, 
2-20 

using with Introduction to 
RT-11, 2-42 

Distribution kit, 1-1 
files on, 2-3 

Distributic..►r~ kits, 
contents of , 2-1 

Distribution media, 1-1 
Distribution medium, 
bootstrapping, 2-7 
preserving, 2-11 

Documentation, 
TECO, 2-6 

DUMP , 
building, 4-8 

DUP , 
building, 4-2 

EDIT, 
building, 4-3 

Editor, 
customizing, 2-34 

EIS, 
see Extended instruction set 

ENDC SYSGEN command, B-5 
ENDS SYSGEN command, B-8 
Error logging, 3-12 
Error messages , 2-6 

SYSGEN script, B-9 
SYSGEN , 3- 2 5 

Errors, 
correcting typing, 2-6 

ERRUTL , 
building, 4-4 

Escape code, 
non-standard, 2-35 

Escape sequences, 3-11 
Establishing fill characters, 

2-28 
Establishing the system device, 

3-13 
Example SYSGEN , 

base- line system, A-1 
Example SYSGENs, A-1 
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Executing the SYSGEN program, 3-3 
EXIT SYSGEN command, B-8 
Expanded SYSGEN dialogue, 3-6 
Extended instruction set (EIS) , 

1-4 
Extended memory monitor ( XM) , 

1-1, 1-3, 3-8 
Extending directory size, 2-39 

FB monitor, 
see Foreground/background 

monitor 
File size, 

setting an upper limit on, 2-35 
FILE SYSGEN command, B-3 
File-structure handler, 2-3 
Files on the distribution kit, 

2-3 
FILEX, 

building, 4-8 
Fill characters, 2-11 
establishing, 2-28 

Flow of SYSGEN process, 3-3 
Foreground/background monitor 

(FB) , 1-1, 1-3, 3-8 
running, 2-52 

FORMAT, 
building, 4-12 
changing the CSR addresses 

used by, 2-44 
FORMAT.. SAV, 2-9, 2-10 
Formatting new media, 2-9 
FORTRAN OTS routines, 2-19 

Hal t 
power fail, 3-10 

Hardware handler, 2-3 
Hardware, 

memory management, 1- 4 
HELP , 

building , 4- 3 

Idle loop display, 3-9 
IF SYSGEN command , B- 3 
IFF SYSGEN command, B- 4 
IFGT SYSGEN command, B- 3 
IFN SYSGEN command, B-3 
IFT SYSGEN command , B- 4 
IFTF SYSGEN command, B-4 
Installing card reader support, 

2-29 
Installing hardware magtape 

support, 2-30 
Installing other devices, 2-28 

Installing paper tape support, 
2-30 

Installing patches, 2-23 
Installing RT-11, 2-7 
Installing the bootstrap, 2-2, 

2-26 
Introduction to RT-11, 
building a system for, 2-41 

Invoking SYSGEN, 3-6 

Job f low, 
diskette, 2-22 

Kit, 
binary software , 1-1 
distribution, 1-1 

KMON swapping, 1-2 
KT11 hardware, 
see Memory management hardware 

KW11-P programmable clock, 3-10 

LA30, 2-11, 2-28 
LIBR, 

building, 4-8 
Line printer as default output 

device, 2-37 
LINK, 

building, 4-7 
modifying to change the default 
SYSLIB device, 2-38 

Loading software bootstraps, C-1 

.MAC file type, 2-1 
MACRO , 
building, 4-4 
modifying listing page length, 

2-36 
Macros, 
TECO, 2-6 

Magtape bootstrap, C-8 
Magtape parity and density, 
setting , 2- 31 

Magtape support, 
installing hardware, 2-30 

Magtape, 
creating a bootable, 2-27 

MDUP, 2-8, 2-16 
Media, 
distribution, 1-1 

Memory management hardware, 1-4 
Memory parity support, 3-10 
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Memory , 
running RT-11 in less than 
is available, 2-35 

Minor customization, 2-23 
Modifying L INK to change the 

default SYSLIB device, 2-38 
Modifying listing page length 

in MACRO and CREF , 2- 3 6 
Monitor commands, 2-6, 2-16 
DIRECTORY, 2-16 
SQUEEZE, 2-19, 2-23 

Monitor differences, 1-4 
Monitor files, 
renaming , 2- 2 

Monitor naming conventions, 2-1 
Monitor options, 1-5 
Monitor services, 3-2 
Monitor, 
base-line (BL) , 1-1, 1-2 , 2-2 
choosing, 3-7 
extended memory (XM), 1-1, 
1-3, 3-8 

foreground/background ( FB) , 
1-1, 1-3, 3-8 

s Ingle-job ( SJ) , 1- l , 1- 3 , 3- 8 
Monitors, 
delivered, 1-1 
switching, 2-2, 2-25 

MSBOOT, 2-8, 2-9 
Multi-terminal support for 

United Kingdom, 3-27 
Multi-terminal support, 3-9, 3-19 

NAME SYSGEN command, B-3 
Null handler, 3-18 

OBJ f i le s , 
saving, 3-18 

ODT, 
building, 4-11 

Paper tape support, 
installing, 2-30 

Parity memory, 3-10 
PAT, 

building, 4-11 
PATCH, 

building, 4-11 
Performing SYSGEN on diskette-

based systems, A-16 
Peripheral support, 3-2 
PIP, 

building, 4-2 
Planning for SYSGEN, 3-1, 3-3 

PLOT55, 
building, 4-11 

Positioning the system files 
for optimal performance, 2-22 

Power fail halt, 3-10 
Preserving the distribution 

medium, 2-11 
Preserving the system on disk, 

2-24 
P reserving the system on magtape, 

2-23 
Preserving the working system, 

2-23 
PRINT SYSGEN command, B- 7 
PSE , 

building, 4-10 

Questions, 
SYSGEN, 3-5 

Reducing the size of the text 
window, 2-34 

Renaming monitor files, 2-2 
RESORC , 
building, 4-12 

RF11 platters, 
specifying the number of , 2-31 

Ring buffers, 3-23 
RJS03 support, 
changing to RJS04 support, 2-32 

RK05 bootstrap, C-1 
RK06 bootstrap, C-12 
RK11 bootstrap, C-1 
RP02 support, 
changing to RP 0 3 , 

RT-11 conditionals , 
RT-11 demonstration 

2-32 
D-1 
package, 

Running RT-11 in less memory 
is available, 2-35 

Running the foreground/background 
monitor, 2-52 

Running the single-job monitor, 
2-4 8 

RXOl bootstrap, C-4 
RXOl diskette systems, 

how to SYSGEN on, A-16 

2-47 
than 

. SAV f i le type , 2 -1 
Saving system components, 3-31 
Saving the OBJ files, 3-18 
SET SYSGEN command, B-6 
Setting an upper limit on file 

size, 2-35 
Setting clock rate, 3-10 
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Setting magtape parity and 
density, 2-31 

Single-disk systems, 2-43 
Single-job monitor ( SJ) , 1- l , 

1-3, 3-8 
running, 2-48 

SJ, 
see Single-job monitor 

Small system devices, 
building working systems for, 

2-20 
Sma 11 systems , 

how to SYSGEN on, A-16 
Software components, 2-3 
Software kit, 
binary, 1-1 

Software , 
unsupported, 2-6 

Specifying a 50-cycle clock rate, 
2-33 

Specifying the number of RF11 
platters, 2-31 

SQUEEZE command, 2-19, 2-23 
SRCCOM, 

building, 4-8 
Starting the system, 2-6 
STARTS . COM, 2- 9 
Startup indirect files, 2-17, 

3-10 
SUBS SYSGEN command, B-7 
Summary of the SYSGEN process, 

3-4 
Summary , 

building a working system from 
the distribution kit, 2-25 

Swap blocks, 1-2 
SWAP , 
building, 4-12 

SWAP.SYS, 1-2, 2-16 
Switching monitors, 2-2, 2-25 
SYCND, 

customizing, 3-27 
SYE , 
building, 4-10 

. SYS f i le type , 2-1 
SYSF4.OBJ, 
building, 4-9 

SYSGEN defaults, 3-5 
SYSGEN dialogue explanation, 3-6 
SYSGEN dialogue, 3-5 
SYSGEN error messages, 3-25 
SYSGEN errors, 3-29 
SYSGEN examples, A-1 
SYSGEN planning, 3-3 
SYSGEN process summary, 3-4 
SYSGEN program information f low, 

B-1 
SYSGEN questions, 3-5 
SYSGEN requirements, 3-27 
SYSGEN script command syntax, 

B-2 

SYSGEN script commands , B- 3 
ASK , B- 5 
CALL, B-8 
DECR, B- 8 
ENDC, B-5 
ENDS , B- 8 
EXIT , B- 8 
F ILE , B- 3 
IF, B-3 
IFF, B-4 
IFGT, B-3 
IFN , B- 3 
IFT , B- 4 
IFTF, B-4 
NAME , B- 3 
PRINT , B- 7 
SET, B-6 
SUBS , B- 7 

SYSGEN script error messages, B-9 
SYSGEN script language, B-1 
SYSGEN script variables, B-2 
SYSGEN size requirements, 3-27 
SYSGEN, 

building the system, 3-26 
building, 4-11 
example of base-line diskette 

system, A-1 
example of RLOl system, A-5 
executing, 3-3 
planning f or , 3-1 
procedure for RXOl diskette, 
A-16 

SYSL IB , 
adding FORTRAN subroutines to, 

2-20 
building, 2-19 

SYSLIB.OBJ, 2-19 
System device, 
establishing the, 3-13 

System generation, 3-1 
System halts, 3-9 
System macro library, 
building, 4-1 

System programs , 
assembling and linking, 4-1 

System subroutine library, 2- 19 

TECO documentation, 2-6 
TECO files, 2-17 
TECO macros, 2-6 
TECO text editor, 2-6 
TECO, 

building, 4- 12 
Terminal as default output 

device, 2-37 
Text editor, 
TECO, 2-6 

Text window, 
reducing the size of, 2-34 
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Timer support, 3-8 
~JU16 magtape, 2-9 
TM11 magtape, 2-9 
Typical diskette contents, 2-22 

Unsupported software, 2-6 
Using CAPS-11 to load files, 

2-45 
Using diskettes with Introduction 

to RT-11, 2-42 
Using EDIT on terminals with 

non-standard escape code, 
2-35 

USR swapping, 1-2 

V3USER.TXT, 2-9 
VS60 floating vectors, 
changing, 2-34 

VS60, 2-11 
VT05, 2-11, 2-28 
VT11 floating vectors, 

changing, 2-34 
VT11 library, 

building, 4-11 
VT11, 2-17 
VT52, 2- 11 
VTMAC.MAC, 2- 17 

XM monitor, 
see Extended memory monitor 
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READER'S COMMENTS 

NOTE: This form is for document comments only. DIGITAL will 
use comments submitted on this form at the company~s 
discretion. Problems with software should be reported 
on a Software Performance Report (SPR) form. If you 
require a written reply and are eligible to receive 
one under SPR service, submit your comments on an SPR 
form. 

Did you find errors in this manual? If so, specify by page. 

Did you find this manual understandable, usable, and well-organized? 
Please make suggestions for improvement. 

v 

V 

N 

°' Is there sufficient documentation on associated system programs 
°r required for use of the software described in this manual? If not, 

what material is missing and where should it be placed? 

("1 

Please indicate the type of user/reader that you most nearly represent. 

Assembly language programmer 

Higher-level language programmer 

Occasional programmer (experienced) 

~] User with little programming experience 

Student programmer 

[~ Nan-programmer interested in computer concepts and capabilities 

Name Date 

Organization 

Street 

City State Z ip Code 
or 

Country 
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