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PREFACE

This manual describes the use of the RT-11 Cperating System. |t
assumes the reader is fanmliar with Conmputer Software fundamental s and

has had some exposure to assembly language Pprograns. The section
" Addi tional and Reference Material " later in this Preface |lists
documents that may prove helpful in reviewng those areas. The

A ossary provides definitions of technical terns used in the nanual.

The user who is unfanmiliar with RT-11 should first read those chapters
of interest (see  "Chapter Summar y" below) to becomefaniliar with
system conventi ons. Havi ng gained famliarity with RT-11, the user
canthen reread the manual for specific information.

Chapt er Sunmary

Chapter 1 discusses systemhardware and Software requirenents. It
describes general system operations and |ists specific conponents
avai | abl e under RT-11.

Chapter 2 introduces the user to systemconventions and monitor/memory
| ayout . It describes in detail the keyboard comrands for controlling
jobs and inplenmenting user prograns.

Chapters 3 through 8 describe the systemutility programs EDIT, Pl P,
MACRO, LI NK, LIBR, and ODT, respectively. These progranms (a text
editor, file transfer program, assenbler, |'i nker, [ibrarian, and
debuggi ng program) aid the user in creating text files and producing
assenbl y- | anguage prograns.

Chapter 9, which describes progranmmed requests, is of particular
i nterest to the experienced progranmer. I't describes call sequences
that allow the user to access system nonitor Servi ces from within
assenbl y- 1 anguage prograns.

Chapters 10 and 11 describe the 8K Assenbler and EXPAND prograrns,
respectively. These progranms are useful in RT-11 installations with
minimum nmenory configurations.

Chapter 12 describes the BATCH command | anguage for RT-11. In BATCH
nt]zde, the RT-11 systemcanbeleft to run unattended for |ong periods
o time.

The appendi xes summari ze the contents of the manual and describe

addi tional system utility prograns that can be used for extended
system operations. These programs include SROCOM (a source file
conparison progranj; FILEX (a file translation program that allows
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Preface

transfer of files between RT-11 and other DIGQ TAL operating Systems);
PATCH and PATCHO (patching prograns); DUW (a file dunp progran;
and SYSLIB (a library of programmed requests for FORTRAN users).

Version Hstory

The current RT-11 system (nonitor) is Version 2C (V2QC). Each system

component (moni tors and Wilities) is assigned a Software
identification number in the form Wxx-xx. Current identification
nunbers for V2C are listed in the _RT-11 System Release Notes
(DEC-11-ORNRA- A-D) . To determne whether the correct Version of a
component is in use, examne its identification number and conpare it
with the list. (The procedure for examning the Version nunber
vari es. Most rigstem prograns provide a special command; others print
the version nunber when an output listing is requested. Consul t the

approi ate chapter or appendix of this manual for each conponent.)

NOTE

Throughout this manual, any references
to V2 or V2B of RT-11 will pertain also
to v2€. The RT-11 System Rei ease Notes
contain a comprehensive 7St of
differences between Vv2C and previous
Versions of RT-11 (V2B, V2, V1).

Change bars and asterisks in the outernost nargins of the manual are
used to denote changes nmade to the text since the Version 2 rel ease

(DEC-I1 - ORUGA-B-D). The date July 1975 in the | ower outside corner of
a page indicates that the page was changed as a result of a
rel ease-i ndependent update that occurred in July, 1975. The date

January 1976 in the |ower outside corner of the page indicates that
t he page was changed specifically as a result of the V2C update.

The user who is already famliar with the Version 2B RT-11 System

Ref erence Mnual (DEC-11-ORUGA-C-D,DN1) should first read the RT-11
System Rel ease€ Notes document to note the major differences between
V2B and v2C, and then read those Pages of the RT-11 system Ref erence
Manual that have changed as a result of the v2C update (identified by
the date January 1976) . The RT-11 System Ceneration Manual
(DEGI1-0ORGVA-A-D) should also beread if customzation for special
devi ces and features is required.

The user who is famliar with only the MVersion 2 RI-11 System
Ref er ence Manual (DECG I -ORUA-B-D) should read the following in
addition to those itens nentioned in the precedi ng Paragraph:

Chapt er 2 (System Communi cation) = Tables 2-2, 2-3, and 2-5
Chapt er 3 (Text Editor) Section 3.6.5.6

Chapt er 9 (Programmed Requests) - Sections 9.1 and 9.1.3.6
Chapter 12 (BATCH) Entire Chapter

Appendi x H (F/B Progranmm ng
_ And Device Handlers) - Sections H2.4 and H 2.5
Appendi x 0 (SYSLIB) Entire Appendi x

Finally, the wuser famliar with only the Version 1 RT-11 System
Ref erence Manual (DEG I -ORUGA-A-D) should read this entire manual
with these excepti ons:
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Chapt er 3 (Text Editor) = note Section 3.7

Chapt er 5 (MACRO Assenbler) - note Section 5.7 _

Chapt er 8 (DM = note restrictions in Section
8.1

Chapter 10  ( EXPAND
Chapt er 11 ( ASEMBL

Appendi x L (PATCH)

Wwhile knowl edge of Versions 2 and 2B is sufficient for use of v2c,
know edge of Version 1 is not; the user with Version 1 know edge only
should carefully read the manual.

Addi ti onal and Reference Materi al

The followi ng nanual s provide an introduction to the PDP-11 Conputer
famly and the basic PDP-11 instruction Set:

PDP- 11 Paper Tape Software Progranmm ng Handbook**
(DEC-TT-XPTSA-B-D) .

PDP- 11 Processor Handbook*

PDP- 11 Peri pheral s Handbook*

The foll owi ng manual provides an introduction to the use of RT-11 by
presenting a sinple denonstrati on of basic operating procedures:

RT-11 System Ceneration Manual * (DEC || - CRGVA- A- D)

These manual s describe the capabilities of the optional high-Ievel
| anguage  conponents:

BASI ¢ RT-11 Language Reference Manual ** (DEGC- || -LBACA-D- D)

PDP-TT FORTRAN Lanquage Reference Manual ** (DEC || - LFLRA-B-D)

RT-11/RSTS/E FORTRAN TV User's Qui de** (DEC || - LRRUA-A-D)
Summaries of the features provided by each |language appear in this
manual in Appendi xes F and G respectively.

Two PDP-11 system nanual s are hel pful when using FILEX (Appendix J) to
convert prograns between DOS, RSTS, and RT-11 formats:

PDP- 11 Resource Sharing Tine-sharing System User's Qui de**
(DEC T - ORSUA- D-D)
DOS/BATCH Handbook** (DEG- || - CDBHA- A- D)

Users of display hardware may wish to refer to the appropriate
hardware nanual :

GT40/42 User's Quide*** (398150)

Gl44 User's (uide***  (398250)

VI1ll G aphi ¢ Dsplay Processor Manual *** (79H650)
DECscope User's WManual *** (EK-VT50-0P)

The experienced programmer will want to read the followi ng rmanual :

RT-11 Software Support Manual * (DEGC || - ORPGA- B-D)

*Included in the RT-11 Software Kit
**NMay be ordered fromthe DIA@ TAL Software Distribution Center
***May be ordered from DI G TAL Conmmuni cati on Services
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Consult the following for a list of all manuals available in the RT-11
Software docunentation set:

RT- 11 Docurent ati on Directory* (DEG || - CRDDA- A- D)

Docunent at i on Convent i ons

Conventions used throughout this manual include the follow ng:

1. Actual Conputer output is used in exanpl es wherever possible.
When necessary, Conput er output is underlined to
-~ differentiate from user responses.

2. Aline feed (Character or key) is represented in the text as
<LF>; a carriage return (Character or key) is represented as
<CR>. Unl ess otherwi se indicated, all commands and command
strings are termnated by a carriage return.

3. Termnal, console terninal, and teleprinter are general terns
used throughout all  RT-11 docunentation to represent any
t er mi nal device, i ncl udi ng DECwriters,  displays, and
Tel et ypes****, RPO2 is a generic termused to represent both
the RP11C/RP02 and RP11E/RPR02 di sks.

4,  Several characters in system commands are produced by typing
a conbination of keys concurrently; for exanple, the CITRL
key is held down while typing an O to produce a command which
causes suppression of teleprinter output. Key combinations
suc? ashthl s are docunented as CTRL 0, CTRL C, ~SHFT N, and
so forth.

*Included in the RT-11 Software Kit _
****Tel etype is a registered trademark of the Tel etype Corporation.
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CHAPTER 1
RT-11 OVERVI EW

RT-11 is a single-user progranming and operating system designed for
the PDP-11 series of computers. is system permts the use of awide
range of peripherals and up to 28K of either solid state or core
menmory (hereafter referred to as nenory).

RT-11 provides two operating environments: Single-Job Operation, and
a power ful Foreground/Background (F/B) capability(l).

Single-Job Qperation allows only one program to reside in nenory at
any time; execution Of the” program continues until either it is
co Ileted or it is physically interrupted by the user at the
consol e.

I n a Foreground/Background environment, two independent progranms may
reside in nenory. ‘The foreground program is given priority and
executes until it relinquishes control to the background program; the
background program is all owed to execute until control T's again
requi red by the foreground program, and so on. This sharing of system
resources greatly increases the efficiency of processor usage.

To handl e both operating environments, RT-11 offers two conpletely
compatible and versatilé nonitors (Single-job and F/B); either monitor
rovi des complete user control of the system fromthe console term nal
eyboard. nitor comands which allow the user to direct Single-job,
foreground, and background operations are described in Chapter 2.

In addition to the nonitor facilities, RT-11 offers a full complement
of system prograns; these allow program devel opment using hi | evel
| anguages such as FORTRAN |V and BASIC or assenbly |anguage £ CRO or
EXPAND/ASEMBL) ., System programs are summarized i N section 1.2 and are
di SCLllssed in detail in individual chapters and appendixes of this
manual .

(1) The uses and advantages of each environment are outlined later in
t hi s chapter.
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1.1 PROGRAM DEXELGPMENT
Conputer Systens such as RT-11 are often used extensively for program

devel oprent . The programer nakea use of the progranmng *tools"
avai l'able on his system to devel op_progranms which wil perform
functions specific ¥o hi s needs. The nunber and type of ®tools™

avai l able on any given System depend on a good Many factors--the Size
of the System 'its application and its cost, t0 name a few. Most
DIG@ TAL Systems, however, provide several basic program devel opnent
aids: these generally fnclude an editor, assenbler, |inker, debugger,
and often a Iibrarian;” a high level |anguage (such as FORTRAN [V or

BASIC) is also usually available.

An editor is used to create and nmodify textual material. Text may be
the |ines of code which make up a Source program witten in sone
programm ng | anguage, or it my be data; text “may be reports, or
memos, or in fact nay consist of any subject matter the user w shes.
In this respect using an editor jsg analogous to usin a
typewiter--the user Sits at a keyboard and  types text. Bul the
advant ages of an editor far exceed those of a typewiter because once
text has been created, it can be nodified, relocated, re\RAaced,
merged, or deleted-all by means of sinple editing commands. en the
uger i s satisfied wth his text, he can save It onastorage device
where it is available for later reference.

ff the editor is used for the purpose of witing a source program,
devel opnment does not stop with the creation Of this program. sSince
the Conputer cannot understand any |anguage but machine | anguage
(which is a set of binary command codes), an internediary program is
necessary which will convert source code Into the instructions the
Conputer can execute. This i S the function of an assenbler.

The assenbl er accepts alphanumeric representations of PDP-11 coding
instructions (i.e., mmenonics), |nter_|prets the code, and produces as
output the appropriate object code, The user can direct the assenbler
to generate a listing of both the source code and binary output, as
wel " as nore specifiC listings which are helpful during the program
debugging process. ~In addition, the assenbler is capable Of detecting
certain common coding errors and of issuing appropriate warnings.

The output produced by the assenbler is called object output because

it 1S composed Of object (or binary) code, On PDP-11 Systens, the

object output is calléd a module and contains the user's source

%gogram in the binary |anguage which is acceptable to a PDP-11
nput er.

Source programs may be complete and functional by  thensel ves;
however, SOMe prograns are witten in such a way that they nmust be
used in conjunction with other prograns (or moduleg) in order t0 form
a complete and logical flow of instructions. For this reason the
object code produced Dy the assenbl er nust be relocatable--that is,
asSignment . of nenory |ocations nust be deferreﬁ until the code is
combined with all other necessary object modules. It is the purpose
of linker to perform this relocation.

The linker conbines and relocates separately assenbled object
programs. ~ The OHt put Froduced by the linker consists of a load
nodul e, which 1e the final linked program ready for execution. e

user can, at his Option, request a |oad map whi ch displays al |
addresses assi gned byq% he Iinker.q P plays

1-2:
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very rarely is a program created which does not contain at |east one
unintentional error,” either in the logic of the program or in its
codingg Errors may be discovered by the programmer while he is
editing his program, or the assenbler may find errors during the
assenmbly process and inform the programmer by neans of error codes,
The linker _may also catch certain errors and issue apProprlate
nessages. Often, however, it 4is not wuntil execution that the user
di scovers his program is not working properly. Programing errors may
be extremely difficult to find, and for this reason a debugging tool
|h_s usual 'y available to aid the progranmer in determning the cause of
is error.

A debuggi ng program allows the user to interactively control the
executron o? ﬁ! S program, Wth it, he can examne the contents of
i ndi vidual |ocations, search for specific bit Patterns, set designated
stoppi ng points during execution, change the contents of |ocafions,
continue ~execution, and test the results, all wthout the need of
re-editing and re-assenbling.

VWhen prograns are successfully witten and executed, they my be

useful to other programmers. Oiten routines which are commbn to nany
prograns (such as I/0 routines) or sections of code Which are used
over  and over again, are nore useful 4f they are placed in a library
where they can be retrieved by any interested user, A librarian
provides  such a Service by allow ng creation of a |ibrary file. Once
created, the library can be expanded, updated, or |isted.

H gh level |anguages sinplify the programmer's work by providing an
alfernate neans of WI’I'[IHP a sgource program Other” than assenbly
| anguage menonics. Cenerally, high level Tanguages are easy to
| earn--a single conmand ms% cause the Conputer to perform many machine
| anguage instructions. The user does not need to know about the
mechani cs of the Conputer to use a high |evel |anguage. In  addition,
sone high level languages (like BASIC)  offer a special i nmedi ate node
which al]ows the user to solve equations and fornulas as though he
were usi n[g a calculator. Assenmbling and linking are ™ done
automatically so that the user can concentrate on solving the problem
rather than using the System

These are a few of the programming tools offered by nost Conputer
systems, The next section summarizes specific programming aids
avai | abl e to the user of RT-11.

1.2 SYSTEM SOFTWARE COMPONENTS
The following is a brief summary of the RT-11 system prograns:

1. The Text Editor (EpIT, described in Chapter ~3) is used to
create ornodi fy source files for use as input to |anguage
processing programs such as the assembler or FORTRAN.. EDIT
contains “powerful text manipulation conmands for quick and
easy editing of a text file. EDT also allows use of a vTll
di spl ay processor (such as the Gr44), if one is part of the
har dware configuration (see Section 1.3

2. The MACRO Assenbl er (Chapter 5) brings the capabilities of

macros tO the RT-11 system with 12K (or nore) nenory.
(Macros are instructions in a sgource or conmand |anguage
which are equivalent to a specified sequence of machine

l-3
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10.

instructions or commands.) The assenbl er accepts source files

witten in the MACRO |anguage and generates a relocatable

object nodul e to be processed by the = Linker before |Ioadin

ana execution, Cross reference listings of assenble

m&%am may be produced using CREF in conjunction with the
Assenbl er.

EXPAND (Chapter 10) is used in an 8K F/B job area or 8K
Systenms (or in larger Systems with prograns of great size) to
expand macros i n an assenbly |anguage program into nacro-free
source code, thus allow ng the program to be assenbled in 8K
using ASEMBL.

ASEMBL (Chapter 11) is an assenbler designed for use in an 8K
RT-11 system an 8KF/B job area, or | arger systems where
E/xn‘ool table space is a factor. ASEMBL is a subset of

CRO-11 with nore limted features. (CREF is not available
under ASEMBL. )

The Linker (LINK described in Chapter 6) fixes (i.e., makes
absolute)  the values of relocatabl'e synbols and converts the
rel ocatabl e object modules 0f compiled or assenbl ed programs
and subroutinés into a [oad nobdul'e which can be |oaded and
executed by RT-11. LINK can automatically search library
files for specified modules and entry points; i! can produce
a load map (which lists the assigned absol ute addresses) and
can provi de automatic overlay capabilities to ver¥ ldrge
prograns.. The Linker can al so produce files suitable for
running in the foreground.

The Librarian (LIBR, see Chapter 7% allows the user to create
and nmaintain his ow |ibrary of functions and routines.
These routines are stored on a random access device as
library files, where they can be referenced by the Linker.

The Peripheral Interchange Program (Pl P, see Chapter 4) is
the RT-11 file maintenance and "Uility program, It is used
to transfer files between all devices which” are part of the
RT-11 System to rename or delete files, and to obtain
directory” listings.

SRCCOM ( Sour ce Compare, described in Appendix K) allows the
user to perform a Character-by-Character conparison of tw or
mre text files. pifferences can be listed In an output file
or directly on the [ine printer or termnal, thus providing a
fast method of determning, for exanple, if all edits to a
file have been correctly made.

FILEX (Appendix J) allows file transfers to occur between

DECtapes uUsed under the DECsystem=10 or PDP- 11 RSTS system,

%—'}dﬁEgta e and di sk used under the pos/BarcH System and any
- evice,

The PATCH Utility program (Appendix L) is used to make m nor
modi fications to nenory image files (outgut files produced by
the Linker); it is used on files which do or do not havé
over| ays. PATCHO ( Appendi x M) is used to make minor
modifications to files In object fOormat (output files
produced by the FORTRAN Conpiler and the Librarian, or MACRO
and ASEMBL "~ assembl ers).
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11. or (On-line Debugging Technique, described in Chapter 8)
aids in debugging assenbled and |inked object prograns. It
can print the contents of specified |ocations, execute all or
part of the object program, single step through the object
program, and search the object program for bit Patterns.

12.  DUMP (Appendix 1) is used to print for exam nation all or any
art of a file in octal words, octal bytes, ASCI| and/or
D50 characters (see Chapter 5).

13.  BATCH Ig_rChafter 12) is a conplete job control |anguage that
al | ows -11 to operate unattended. ° The BATCH stream may be
corTrpose_d of RT-11 nonitor conmands or B?/stemlndependent
BATCH jobs (jobs that will run on any G TAL system
su;lg&(_)lrtl ng the BATCH Standard; currently RT-11 and Rsx-11D).
BATCH streams can be executed under the Single-Job  Mnitor
or in the background under the ¥/B Monitor.

14, The RT-11 FORTRAN system Subroutine Library (SYSLIB, Appendix
0) is a collection of FORTRAN callabl e routines that make the
programmed requests and various Wility functions available
to the FORTRAR programmer.  SYSLIB also provides a conplete
string _mani pul ati on package and two-word integer package for
RT-11 ~FORTRAN.

BASI C and FORTRAR |V are two high | evel languages avail abl e under
RT-11.  Summaries of their | anguage features and comands are provided

in Appendixes F and G of this mnual.

1.3 SYSTEM HARDWARE COVPONENTS

The minimum RT-11 system (that is, ~ one that does not use the r/B
capability) requires a PDP-11 series Conputer wth at |east 8K of
memory, ~‘a randomaccess device, and a console termnal.  The F/B
capabi I|_tP/_ requires at least 16K of nenmory and a |jne frequency clock.
For specificC hardware/software interdependent requirenents, refer to
the RT-11 System Rel ease Notes.

Devices supported by RT-11 are listed in Table |-I.  The third
(mddle) colum lists devices for w}aich support |% initially provided
in the system as distributed; these devices can e used” with no
modification (to either the nonitor tables or the handl ers) necessarv.
The cevices in the fourth coiumn are supported after sinple
modifications to the nonitor tables or handlers. The  system
custom zation section Of the RT-11 system Generation Manual describes
how to make these nodifications, The £ifth colum Tists devices  for
which NO support IS provided, 'but which maybe intcrfaced by the user.
Qurrently,  the xsé4 1Sk 1S the on Y device I N this category, and
instructions for its interface are provided in the RT-11 ~ Software

Support  Manual .

Consult the RT-11 System Generation Mnual for nodifications that may
bfe ma(%e to e|>§| sting system devices (for exanple, varying the baud rate
of a ternminal).
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Table 1-1
RT-11 Hardware Conponents
Devices Re-
SystemInstalled quiring System User-Installed
Cat egory Control | er Devi ces Modification Devi ces
DI SK
DECpack RK11l RKO5
Cartridge
Fixed-head RF11 RS11
RC11 RS64
RH11 RJS03 RJIS04
Renmovabl e RP1l RPO2 RPO3
Pack
Diskette RX11l RX01 RX01 (second
Controller)
DECTAPE TC11 TU56
MAGTAPE TM11/TMAll TU10,TS03
RH11 TJU16
CASSETTE TA11 TU60
H GH SPEED PCl1 PC11 (both)
PAPERTAPE PR11 PR11 (reader only)
READER/PUNCH
LINE PRINTER Lsll LS11, LAl80
Lvll LV1l (printer only)
LP1ll all LP11 controiled
printers
CcARD READER CR11 CR11
CM11 CM11
TERM NAL DL1l LT33, LT35
LA30P, LA36, LA30S
vT50, V52,
VT05
DI SPLAY VT1l VR14-L,VR17-L
PRCCESSOR
CLOCK KWll-L
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RT-11 operates in environnents ranging fromsgg to 28K words of npenory.
Reconfiguration for different nenbry” sizes IS unnecessary--the sane
system device operates on any PDP-11 processor with 8K to 28K of
menory and makes use of all menmory avall abl e.

1,4 USING THE RT-11 SYSTEM

As nentioned earlier in the chapter, the RT-11 system of fers two
complete oOperating environnents. Each i S controlled by a single user
from the console term nal keyboard by means of an appropriate
nmoni tor--Single-Job  Or Foreground/Background. Both nbnitors are
completely compatible and allow full "user interaction with all
features which are a part of the operating environment in use.

The choice of which environment to use, and, consequently, which
monitor to run, depends upon the needs of the user, The next two
sections provide information useful in determning which nonitor is
nmore suitable for certain applications.

1.4.1 RT-11 Single-Job Monitor

The RT-11 Single-Job Mnitor provides a Single-user, Si ngl e- program
system Which can operate in as little as 8k of menory. = since't he
Single-Job Monitor itself requires approximately one-half the menory
space needed by the Foreground/ Background Monitor, this system is
i deal for extensive program devel opnent” work; @ much |arger area of
menory is available for the user O;Iarogram and its buffers and tables.
Prograns requiring extremely high data rates are best run in the
Single-Job  ‘environnent, since interrupts  can be serviced at a much
higher rate.

Al system pro%a,ms' (1isted in Section 1.2) can be used under the
Single-Job nitor, ~and many of the features of the
For eground/ Background Mnitor (i.e., KMON commands and programed
requests not used to control foreground jobs) are support ed.

In effect, the Single-Job Mnitor is much smaller and slightly faster
than the Foreground/ Background Monitor; it can best De used when
program Size is the inportant factor.

1. 4.2 RT- 11 Foreground/Background Moni t or

Quite often the central processor of a Conputer system may spend a
|'arge percentage of time waiting for some external event to occur, the
most conmon evént being the conpletion of an 1/0 transfer (this is
particularly true of real time jobs). Mny users would like to take
advant age of this unused capacity t 0 acconpli sh other lower-priority
tasks such as further program devel opment or complex data anal ysis.
The Foreground/ Background system provides this capa€| lity.

In a Foreground/ Background system the foreground job is the
time-critical, on-line job, and is given top priority; whenever
ossible the processor runs the foreground job. Bowever, when the
oreground job reaches a state in whi'ch no nore processing can be done
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until some_external event occurs, the monitor will try to run the
| ower priority background job. The background job then runs until the
foreground job is again in a runnable state, at which P0| nt the
prB)cessor will interrupt the background job and resune the foreground
] ob.

In general, the RT-11 Foreground/Background System is designed to
allow a time-critical job to run in the foreground, while the
background does non-time-critical jobs, such as program devel opnent.
Al RT-11 gystem prograns run as the ba%ound jobh ina F/B System1
hus, the usér can run FORTRAR BASIC, MACRO etc.” in the background

while the foreground nmay be collecting data and storing and/or
analyzing it.

Most user programs witten for an RT-11 System can be |inked (using
t he Linker described in Chapter 6) to run as the foreground job.

There are a few coding  restrictions, and these are explained in
Appendix H, F/B Programming and Device Handlers. A foreground program
has access to all of the features available to the background ] ob
(opening and closing files, reading and witing data, etc.). In

addition, the F/B System gives the user the ability to set tinmer
routines,  suspend and resume F/B jos and send data and messages
between the two jobs.

1.4.3 Facilities Available Only in RT-11 F/B

As nmentioned previously, RT-11 F/B allows the user to wite and
execute two independent prograns. Sonme features which are available
only to the r/B user includer

1. Mark Time=--This facil i_tty_ allows user prograns to set eclock
timers to mnfor specified anpunts of time. \Wen the tiner
runs out, a routine specified by the user isentered. There

my be as many mark tine requests as desired, providing
system queue space isreserved (see .Qser, Chapter 9).

2. Timed wait--This feature all ows the userprogram t0 “sleep®
until the specified time increment elapses. Typically, a
program may need to sample data every few seconds or even
m nut es. Wile the program isidle, the other job can run
The timed wait acconplishes this; when the tinme has el apsed,
the issuing job isagain runnable (see . TWAIT, Chapter 9).

3.. Send Datal/Receive pata==It is possible, under RT-11 F/B, tO
have the foreground and background prograns comunicate with
one another. This isacconplished wth the send/receive data
functions, Using this facility, one program sends nessages
(or data) in variable size blocks to the other job. This can
be used, for exanple, to pass data from a foreground
collection program directly to a background analysis program
(see . SDAT/. , Chapter 9%



CHAPTER 2

SYSTEM COMMUNICATION

The nonitor is the hub of RT- 11 system communications; it provides
access (O system and user prograns, performs i nput and out put
functions, and enabl es control of background and foreground jobs.

The user comunicates with the monitor through prngranned requests and
keyboard ccmands. The keyboard commands (gdescrl ed in section 2.7)
are used to load and run prograns, start or restart prograns at
specific addresses, nodify the contents of nenory, and assign and
deassign alternate device names.

Programmed requests (described in detail in Chapter 9) are source
program |nstructions which pass argunents to the nonitor and request
monitor Services. These instructions allow wuser assenbly |anguage
programs to utilize the available monitor features.

2.1 START PRCCEDURE

After the system has been built (see the RT-11 System GCeneration
Manual ), the nonitor can be |oaded into menory fromdi sk or DECtape as
follows:

1. Press HALT.

2. Munt the system device on unit O (or the appropriate unit if
a unit other than 0 is to be used).

3. WRITE PROTECT the System unit.

If the hardware configuration includes a hardware bootstrap capable of
booti ng the system devi ce,

1. Set the switch register to the appropriate address and press
LOAD ADRS.

2. |If a second address is required, set the switch register to
that address.

3. Press START

2-1 January 1976
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If a hardware bootstrap is not available, or if an RK disk unit
other than O is to be used as the system device, one of the follow ng
boot straps nust be entered manual |y using the Swtch Register. Fi rst
set the Switch Register to 1000 and press the LOAD Al swtch. Then
set the Switch Register to the first value shown for the appropriate
bolot strap and raise the DEPosit Ssw tch. Continue depositing the
val ues  shown.

DECtape (RK Disk other Disk
(RK11,RKO05) than Unit 0) (RF11) (RJS03/4) (RP11/RP02) (RX11/RX01)

12700 12700 12700 12700 12705 12705 12702
177344 177406 177406 177466 172044 176716 1002n7%+

12710 12710 12760 5010 12745 12715 12701

177400 177400 XXXXXX * 5040 177400 177400 177170

12740 12740 4 12740 12745 12745 130211

4002 5 12700 177400 71 5 1776

5710 105710 177406 12740 32715 105715 112703

100376 100376 12710 100200 100376 7

12710 5007 177400 105710 1775 5007 10100

k| 12740 100376 100762 10220

105710 5 5007 5007 402

100376 105710 12710

12710 100376 1

5007 6203

105710 103402

106008 o XXXXXX = 20000 for unit 1 112711

40000 for unit 2 111023

60000 for unit 3 30211

100000 for unit 4 1776

120000 for unit 5 100756

140000 for unit 6 %8%;??

160000 for unit 7| 100771

5000

22710

240

** n = 4 for unit 0 1347

6 for unit ) 122702

247

5500

5007

when all the values have been entered, set the switches to 1000 and
press the LoAD ADES and START swit ches.

The nonitor |oads into rrermr% and prints one o the follow ng
identification messages fol |l owed Dy a dot (.) on the termnal:

RT-118J V02C-xx
RT-11FB V02C-xx

The message printed indicates which monitor (Single-Job or F/B) has
been |oaded; the user may determine which is to be | oaded during the
system build Operation.

After the nessage has printed, the system device should be WETTE
ENABLED.  The nonitor 1s ready to accept keyboard commands.

January 1976 2.9
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To bring up an alternate nonitor while under control of the one
curr(tently running (in this case, F/B), run PIP to perform the fol |l ow ng
operations:

L

Preserve the running nonitor by renamng it to Kyyy y. SYS
(the actual name yyyyyfy is not significant, although'it is
suggested that yyMN&3 for Single-Job and yyMNFB fol Fore-
ground/ Backgrpuné' be used to be consistent With system con-
ventions; yy in this case represents the disk type):

.R PIP

#RKO . RKKNFB. SYS=RK®&: HONITR. SYS/R/Y
?REBOOT?

Renanme the desired monitor to MONI TR SYS:

#RKB :MONITR. SYS=RKO (RKMNSJ.SYS/R.'Y
?REBOOT?

Wite the new bootstrap fromthe new MONITR SYS file
(using the PIP su Option; Ais a dumy filenane, which
must %e present in the command line):

ARK@B:A=RKO : MONITR.SY5/U

Reboot the system.
#RK8 :/0

RT-11SJ Vazl-08c

Refer to the RT-11 System CGeneration Manual for an exanple of sw tching

nonitors.
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2.2 SYSTEMCONVENTIONS

special Character commands, file nanming procedures and other
conventions that are standard fort he RT-11 gystem are described in
t hi s section, The user should be famliar with these conventions
before running the System

2.2.1 Data Formats

The RT-11 system makes use of five types ofdata fornmats: ASCI I,
obj ect, menory image, relocatable imge, and |oad image.

File8 in ASCII format conform to the American National Standard Code
for Informati on Interchange, in which each Character is represented by
al-bit coda, File8 in ASCII format include program soqurce files
created by the Editor, listing and map files created by various system
prograns, and data files consisting of alphanumeric characters. A
chart containing ASCI| character codes appears in Appendix C

File8 in_object format consist of data and PDP-11 machine Ia&g_;gge
code, bject files are those output by the assembler or F N
Conpi ler and are used as input to the Linker.

The Linker can output files in nenory imge format (.SAV), relocatable
| mage format (.REL?, or load inmage foormat™ (,LDA),

A menmory inmage file (.SAV) is a *picture' ofwhat menmory will | ook
like when a program is | o0aded. The file itself requires the sane
nunber of disk blocks as the corresponding nunber of 256-word nenory
blocks.

A relocatable image file (.REL) is one which can be run in the
f oreground. It ditfers from a nenory image file in that the file is
linked as though its bottom address were 0. \Wen the program is called
(using the nonitor FrRuN command), the file 4s relocated as it is
Iolade(%l, |n)to menory. (A menory inmage file requires no  such
rel ocation.

2-3 January 1976
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A | oad fmage (or .LDA) file may be produced for conpatibility with the
PDP-11 Paper Tape System and 4is | oaded by the absolute binary loader.
LDA files can be 'loaded and executed "in stand-al one environnments
W thout rel ocation.

2.2.2 Pronpting Character8

The following table summarizes t he characters typed by ET-11 to
indicate to the usereither that the %ystem is awaiting user response
ort tto specify Which job (foreground or background? is producing
out put :

Table 2-1
Pronpting Character8

Char acter Meani ng

The Keyboard Monitor 1s waiting for a conmand (see
Section 2.3.2).

The Command String Interpreter 4s waiting for a
command string specification as explained in
Sections 233 and 25

t when the console terminal is being used as an

I'nput f£ile, the uparrow pronpt8 the user nenter
information from the keyboard. If the input 4is
entered under EDIT or BASIC (or any program that
accepts input in special termnal node  as
described in Chapter 9), the characters entered
arde 1Enoft,lechced. Typing a cTrRL % marks the
end-of -file.

> The > Character ig used (under the F/B Mnitor and

only if aforeground job is active) to identify

which job, foreground or background, is producing

the output curtently aPpe?rlng on the console
pu

termnal . Each tinme output from the background
job is to appear, B> is printed first, followed by
the output. If the foreground job ie to print

output, mis typed first. B> and F> are also
printed asa result of the CTEL B and CTRL F
commands described in Table 2-4.

2. 2.3 Physi cal Device Names

Devices are referenced by neans o a Standard two-Character device
name, lable 2-2 |lists each name and its related device., If no unit
nunber isd specified for devices which have nore than one unit, unit
is assuned.

2-4
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Perman(-arrz%‘tbI l%e\gi-ge Nanes
Permanent  Name I/0 Device
CR: Card Reader (cril/cm1il),
CTns TAll cassette (n is the unit number, 0 or 1).
DK: The default logical storage device for all files.

DKis initially the sane as SY: (see below), but the
assignnent (as a | ogical device nane) can be changed
with the ASSI GN Command (Section 2.7.2.4).

DKn: The specified unit of the same device type as DK

DPn: RPO2 disk (nis an integer in the range O 7)

DSn: RIS03/4 fi xed-head di sks (n is i n t he range 0-7).

DTn: DECtape n, Were N is @ unit number (an integer in
the range 0 to 7, inclusive).

DXn: RX01 Floppy disk (nis O orl).

LP: Li ne printer.

MMn : TJU16 magtape (n is i n the range O 7).

MTn: TML1 (industry compatible) magtape (n is an integer
between 0 and 7, inclusive).

PP: H gh- Speed paper tape punch.

PR: H gh- Speed paper tape reader.

RF: RF11 fixed-head disk drive.

RKn:: RK disk cartridge drive n (nis in the range 0 to
7 inclusive).

SY: System device; the device and unit from which the
system is boot strapped. (RT-11 al | ows

boot strappi ng from any kk unit; refer to Section
2.1.) The assignment as a |ogical device nane car
be changed with the ASSIGN command (Section 2.7.2.4).

S¥n: The \%ﬁecifi ed unit of the same device type as that

from wni ch the system was bootstrapped.
LLE Terminal keyboard and printer.
tn addition to-the fixed names shcwn in Table 2-2, devices can be
assigned logical nanes. A logical name takes precedence over a
physical name and thus provides devfce independence. Wth this
feature a program that i s coded to use a specific device does not need
to_be rewitten 4if the device 4is unavailable. Refer to Section

2.7.2.4 for instructions on assigning |ogical names to devices.

2.2.4 File Names and Extensions

Files are referenced synbolically by a name ofone to SiXx alphanumeric
characters fol | owed, optionally, by a period and an extension of up to
t hr ee alphanumeric characters. (Excess characters in a filename Nnay
cause an error message,) The extension to a filename generally
Indicates the fonnat of” a file. It 4is a good practice to conform tO
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the standard filename extensions for RT-11. ff an extension is not
specitied for an input.or output f£ile, most System pro%rame assign

appropriate default extenaions. Table 2-3 liets the Standard
extensions used in RT-11.
, Table 2-3 .
File Nane Extension8
Extension VEani ng

. BAD File6 with bad (unreadable) blocksy this
extension can be assighed by the user
whenever bad areas occur on a device., [he
.BAD extension mekes the file permanent in
that area, preventing other files from using
it and consequent!|y becom ng unreadabl e.

.BAK Editor backup file.

. BAS BASI C source file (BASIC input).

. BAT BATCH command file.

.CTL BatcH control file generated by the
BATCH Conpil er.

. QT BATCH internal tenporary file.

. DAT BASI C or FORTRAN data file,

.DIR Directoryliating £ile

.DMP pump out put file.

_FOR FORTRAR |V source file (FORTRAR input).

. LDA Absolute binary file  (optional Li nker
out put).

.LLD Library listing file.

. LOG BATCB log file.

LST Listing file (MACRO or FORTRAN out put).

.MAC MACRO or EXPAND sgource file (MACRO, EXPAND,
SRCCOM i nput).

«MAP Map file (Linker output).

. OBJ Rel ocatable binary file  (MAacro,  ASEMBL,
FORTRAR |V output, Linker input, LIBR input
and out put).

. PAL Qutput file of EXPAND (the MACRO expander
progranm), input file of ASEMBL.

. REL Foreground job relocatable inage (Li nker
output, default for rmonitor grRUN Ccommand).

. SAV Menmory image or savefiley; default for R
RUN, SAVE and GET Keyboard Monitor commands;
al so default for output of Linker.

. Sou Temporary source file generated by BATCH.

.SYS Systemfiles and handl ers.
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If a filename with a blank extension is to be used in a command |ine
In which a default extension is assumed (by either the nonitor or a
gystemrno%gan), t he user must insert a period after the filenane to
Indicate that there is no extension. For exanple, to run the £ile
TEST, types

. RUN TEST,

If the periodafter the filename is not glven, the nonitor assumes the
.SAV exiension and attempts to run a fil &€ named TEST,SAV,

2.2.5 Device Structures

RT-11 devices are.cate%orized by the physical structure of the device
and the way in which the device allows information to be processed.

Al RT-11 devices are either random access or sequential -access devices
Random access devices all ow bl ocks of data to be processed in a random
order -- that is, independent of the data‘'s physical |ocation on the
device or its location relative to any_other information. Al disks
and DEctape fall into this category. "Randomaccess devices are some-
times al so called block-repl aceabl’e devices, because individual data
bl ocks can be manipulated (rewiiten) without affecting other data

bl ocks on the device. Sequenti al -access devices requife that data be
processed  sequentially; "TNhe order OTRRFOCGSSIUQ data must be the same
as the physical order of the data. -11 devices that are considered
sequential devices are magtape, cassette, paper tape, card reader

|ine printer, and term nal

File-structured devices are those devices that allow the storage of
dafa under asSigned filenames. RT-11 devices that are file-structured
i nclude al | di'sks, DECtape, magtape, and cassette. Nonfile-structured
devices, on the other hand, are those used to contain a single I0Qi cal
collection of data.  These devices are used generally for reading and
listing information, and include line printer, card reader, termnal
and paper tape devi ces.

Finally, file-structured devices are classified further as RT-11 direc-
tory-structured devices if they provide a Standard RT-11 directory at
fhe. Dbeginning of the device (the Standard RT-11 directory is defined

in the "RT-11" Software Support Manual). The directory contains informa-
tion about all files stored on the device and i s updatedeachtine a
file is noved, added, or deleted from the device. RT-11 directory-
structured devices include all disks and DECtapes. NonRT-11 directory-
structured devices are file-structured devices that do not have the
Standard RT-11 directory structure at their beginning. For exanple,
some devices, such as magtape and cassette, have directory-type infor-
mation stored at the beginning of each file; the device nust be read
sequentially to obtain all information about all files.

It is possible to interface a device to the RT-11 system with a user-
defined directory structure; procedures are explained in the RT-11
Sof t war e Support Manual .
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2.3 MONI'TOR SOPTWARE COVPONRNTS
The main RT-11 nonitor Software conponents ares
Resi dent Monitor (RMON)
Keyboard Monitor (KMON)
User Service Routine (USR) and Command String Interpreter (C3)
Device Handl ers

The reader my find Figure 2-1 helpful while reading the follow ng
descriptions.

2.3.1 Resident Monitor (RMON)

The Resident Mnitor is the only pennanently mnenory-resident part of
RT-11.  The proglramred requests for all Services of RT-11 are handl ed
by RMON, RMON al SO contains the console termnal Service, error
processor, system device handler, EMI processor, and system tables.

2. 3.2 Keybonrd Monitor (KMON)

The Keyboard Mbnitor_provides communication between the wuser at the
console and the -11 system, Mbnitor conmands allow the user to
assign logical names to devices, run programs, |oad device handlers,
and control F/B operations. A dot at the left margin of the conaole
termnal page indicates that the Keyboard Mnitor is in memory and ie
wai ting for "a user comand.

2.3.3 User Service Routine (USR)

The User Service Routine provides support for the RT-11  file
structure. I't | oads device handl ers, opens files forread or write
operations, deletes and renanes files, and creates new files. The
Command String Interpreter (the use of which IS described in Section
2.5) is part of the USR and can be accessed by any program to
interpret device and £ile T/0 information.

January 1976 2-7.1
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2.3.4 Device Handlers

Device handlers for the RT-11 system perform the actual transfer of
data to and fromperipheral devices. New handlers can be added to the
system as files Oon the system device and can be interfaced to the
system by nodifying a few nonitor tables (see the RT-11 Software
uppor t nual, DEC-11-ORPGA-B-D for instructions on how to interface
a_lﬁj'gW'h_dl—ran er 10 the RT-11 nonitor).

2.4 GENERAL MEMCORY LAYQUT

When the RT-11 Systemis f£irst bootstrapped from the system device,
menory is arranged as shown in the left diagramof Figure 2-1 (this is
t he case for either the Single-Job or Foreground/Background Moni tor,
sigcf no foreground job exists yet). The background job is the RT-11
nmodul e KMON,

Wien an RT-11 foreground job is initiated (via the monitor FRUN
commnd,  Section 2.,7.5,1), roomis created for the foreground job to
be | oaded by decreasing the amunt of space available to the
background jab. The nmenory maps in Figure 2-1 illustrate the system
| ayout before and after a foreground job is | oaded. (Refer al SO to
Chapter 6, Section 6.5.)

RMON RMON
USR HANDLERS
KMON FJOB
BEFORE
LOADING USR AFTER
THE LOADING
FOREGROUND HIGH KMON THE
Jos | ADDRESSES FOREGROUND
| . JOB
i : - 5
]
! | i
| o o N
Figure 2-I

RT-11 System Menory Maps

As shown in the figures, the B)rocess of loading a foreground job
requires that the USR and kMoN be physical ly noved. Once a _foreground
LOb IS running, it is possible to conmmunicate with either the
ackground. or foreground job via special commands (described in
Section 2.78. All of the term nal support functiong described in
Section 2.6 are available under both the Single-job ancf F/B Monitors.

In addition to FRUN, other nonitor conmands can alter the nenory map;
these are LOAD, UNLOAD, GI ON, and GI OFF. LQOAD causes device
handl ers to be made resident until an UNLOAD conmand is performed.
UNLOAD del etes handlers which have been |oaded. GI' ON and GI OFF
cause termnal Service to utilize the vr-11 display hardware. Fi gure
2-2 1llustrates the placement of display modules and device handlers
in menory followng the GI' oN, LOAD, and FRUN commandst

2-8



System Coxnmunication

RMON
GT40 (GT ON GT OfF)

HANDLERS

F JOB
HIGH
USR ADDRESSES

KMON

— T T T

e e e ——
o

Figure 2- 2
RT-11 Menory Map (GT40)

RT-11 maintains a free memory|ist to manage menory. Thus, when a

handl er is unl oaded, the space the handl er occupied is returned to the
free menory list and is reclaimed bythe background.

2.4.1 Conponent Sizes

Following are the approxinate sizes (in words) of the components for
RT-11, Version 2C (sizes reflect RK).

F/B Single-job
RMON 3575 (10) 1703 (10)
USR 2050 (10) 2050 (10{
KMON 1800(10) 1540 (10

In thel\/t%a System the background area nust always be large enough to
hold KMON and USR (3.9x words). The follow ng list indicatées the total
space available for the | oaded device handlers, the foreground job,
and the display handler. Note thatthe | ow menory area from 0-477 is
never used for ‘executable prograns. (These sizes al so allow room for

t he 3.5K RMON).

Machine size (words) Space avail abl e (words)
16K 8.5K
24K 16.5K
28K 20.5K

Wth the Single-Job Mnitor, RMON requires only 1.67K., The follcw ng
list shows the amount of space available to users with the Single-Jo

Monitor:
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Machine size (Words) Program space avail abl e (words)
8K 6K
16K 14K
24K 22K
28K 26K

2.5 ENTERING COMVAND | NFCRVATI ON

Once either nonitor has been | oaded and a system program started, the

user nust enter the appropriate conmand information before any opera-
tion can be perforned.

In most cases, the Command String Interpreter imrediately prints an
asterisk at the left margin. The user nust then type a command string
in the general formt:

QUTPUT=I NPUT/ SW TCH

(o few system prograns -- ED T, PATCH PATCHO -- require that this com-
mand information be entered in a slightly different format. Conplete
instructions are provided in the appropriate chapter.)

In all cases, the format for OUTPUT is:
dev:filnam,ext[n],...devifilnam.ext[n)

| NPUT is:

dev:filnam.ext,...dev:filnam,ext
and SWITCH is:

/s:oval Or /sldval
wher et

dev: in each case is an optional two to three-Character
name from Table 2-2 whose usage conforms tO0 the
NOTE  bel ow.

filnam ext in each case i s the nane of a file (consisting of
one to six alphanumeric characters f ol | owed
optional |y by a dot and a zero to three-Character
ext ension). As mang as three output and six input
files my be allowed.

(n] is an optional declaration Of the numberof blocks
(n) deeired for an output £ile, n is a decimal
nunmber (<65,535) encl osed i N square brackets
i mmedi ately follow ng the output filnam.ext tO
which it applies.

/ssoval or is one or nore optional switches whose functions

/stdval vary according to the pro%ram in use (refer to the
switch option table in the appropriate chapter).
oval is either an octal numberorone to three
alphanumeric characte:ﬁ (the first of which nust
be alphabetic) which W be converted to radix-50
(see Section 5. 5.4 ofthe MACRO chapter). dval is
a decimal val ue preceded by an exclamation point.

January 1976 2-10
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Throughout this manual, the /ssoval construction
is used; however, the /sldval format is al ways
valid,  Cenerally, these switches and  their
assoclated values, 4f any, should follow the
device and filename to which they apply.

[f the sane switch IS to be repeated several tines
with different values (e.g., /LsMEB/L:TTM/L3CND tO
MACRO) the I|ine may be abbreviated as
/L3sMEB:TTMsCND;  octal, RAD50, and decimal val ues
may be mxed.

= if required, is a delimter that separates the out-
put and input fields. The < sign nmay be used in
place of the = sign. The separator can be omtted
entirely if there are no output files.

NOTE

As i|lustrated in the general format of
a  command |ine, the command line
consists of an output list, a separator
(= or <), and an input list.
Omission of a device specification in
either the input or output list is han-
dled as follows:

XK. is assuned {f the first file iN a
list has no explicit device. DK (or the
device associated wth the first file)
is default until another devi ce is

i ndi cat ed; that device then becomes
default until a new one is used, and so
on. If the following command is

entered, foOr example, t 0 MACRO:
*DT1: FIRST. OBJ, LF :=THSK. 1, RK1 : THSK. 2, TASK. I

it is interpreted as though all devices
had been indicated as fol | owsr

*DT1 :FIRST. OBJ, LF: =[K: TRSK.1,RK1: TRSK. 2, RK1: TREK. 3

2. 6 KEYBOARD COVMUNI CATI ON (KMON)

Special function keys and keyboard commands allow the user to
coomunicate with ~“the RT-11  nonitor and all ocate system
resources, Manipulate memory images, start programs, and  use
foreground/background Ser Vi Ces.

The special functionsg Of certain term nal keys used fOr communication
with the Keyboard Mnitor are explained in Table 2-4. Note that in the
F/B gystem, the Keyboard Monitor always runs as a background j Ob.

CTRL commandS ar e entered by hol di ng t he cTRL key down while typi ng
the appropriate letter.
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Table 2'4
Special Function Xeys

Key

Function

CTRL A

CTFU B

CTRL E

CTRL F

Valid when the nmonitor GI' ON cormand has been typed and
the display ie in use. The command does not” echo On
the termnal. It ie used after a CTEL S has been typed
to effectively page output. Consol e outPut S
ermtted to resune until the screen is conpletely
iled; text previ ouslhl displ ayed is scrolled upward
off the Screen. =~ CTEL A has no special neaning if ON
is not in effect or if a SET TTY NOPAGE command has
been given (see Section 2.7.2.8).

Undar the F/B Monitor echoes B> on the termnal (unless
output is a readg comng from the background job) and
caugses all keyboard input to be directed to the
background | ob. At least one line of output will be
taken from the background job (the foreground job has
priority, and control wll revert to it 4f it has
output).” All typed input wll be directed to the
background job until control 4s redirected to the
foreground job (via crrL F). CTEL B has no speci al
neani n% when used under a Single-Job Mnitor er when a
SET T)Y NOFB command has been fssued (see Section
2.7.2.8).

CTlRL ¢ echoes as “C on the terminal and is wused to
interrupt program execution and return control to the
keyboard nonitor. If the program t0 be interrupted is
waiting for ternmnal input, oris wusing the TT handl er
for input, typing one CTRL Cis sufficient to interrupt
execution; in all other cases, two CTRL Cs are neces-
sary. Note that under the r/B Monitor, the job which is
currently receiving input will be the jobthatisstopped
(determ ned by whether a CTRL F or CTRL B was most re-
cently typed). To ensure that the command is directed
to the proper job, type CTRL B or CTRL F before typing
CTRL C.

Valid when the nonitor GI' ON command has been typed and
the display is in use. The comuand does not" echo on
the termnal, but causes all termnal output to appear
on both the diaplay screen and the console term nal
si mul taneousl y. A second CTRL E disables console
termnnal output. CTRL E has no special neaning if
Gl ONis not I1n effect.

Under the F/B Monitor echoes F> on the term nal and
instructs that all keyboard input be directed to the
foreground job and ‘all output be taken from the
foreground job. If no foreground job exfsts, F? is
printed and control 4s directed to the background job.
Otherwise, control remains wth the foreground job
until redirected to the background job (via CTRL B) or
unti| the foreground job termnatea. CTRL F has no
speci al neani ng when uséd under a Single-Job Monitor,
or when a SET TrY NOFB command has been used (see
Section 2.7.2.8).
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Table 2-4 (Cont,)
Special Functi onKeys

Key Function

CTRL O Echoes t0 on the term nal and causes suppresaion of
teleprinter output while continuing program execution.
Tel eprinter output is re-enabled when one ofthe
foll owi ng occurs:

1. A second CTRL 0 is typed,
2. Aretumto the monitor oeccurs, or

3. The running program i|Ssues a ,RCTRLO
directive (see apter 9%. (RT-11 systenm
programs reset CTRL O to the echoing state
each tine a new comand string is entered.)

CTRL Q Does not echo, Resunes printing characters on the
term nal from the point at” which printing was
previously stopped (via CTRL S). CTRL Q has no speci al
meaning if _a SET TTY NOPAGE connnand has been used (see
Section” 2.7.2.8).

CTRL S Does not echo., Tenporarily suspends output to the

terminal until a CTRL is typed. If GT ONis in
effect, each subsequent L A causes output to proceed
until fhe screen has been refilled once.  This feature
allows users with high-speed termnal8 to fill the

di spl ay screen, stop output with CTRL S, read the
Screen, © and then continue with crrRu Q or CTRL A,
(Typing C€TRL C in this_case also continues output.)
Under the F/B Monitor, CTRL S has no special neaning if
a SET TTY NOPAGE has been used.

CTRL U Del etes the current i nput |ine and echoes as _tU

followed by a carriage retumat the termnal. (The

current line i s defined to be all characters back to,

buthot)l ncluding, the nost recent |ine feed, CTRL C or
z.

CTRL 2 Echoes ¢Z on the term nal and term nates input when
used with the termnal device handler (TT). The CTRL Z
itself does not appear in the input buffer. If TT is
not being used, CTRL Z has no special meaning.

RUBQUT Del etes the | ast character frcmthe current |ine and
echoes a backsl ash plus the character del et ed. Each
succeedi ng RUBQUT del etes and echoes another Character.
An encl osing backslash is printed when a_ke¥ ot her than
RUBOUT is typed. This erasure is done right to left up
to the beginning of the current |ine.

2. 6. 1 Poreground/Background Ter m nal I/0

It 4g inportant to note that console input and output under F/B are
i ndependent functions; input can be typed to one job while output ie
printed by another. The user may be in the process of typing input to
one job when the other job ie ready to print on the termnal. In
this case, the job which is ready to print interrupts the user
and prints the nessage on the termnal; input control is not  re-
directed to this job, however , unlese acTRL B or CTRL Fis explicitly
typed, ff Input 4is typed to one job while the other has out put
2-13
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control, echo of the input IS suppressed until the job acceptinﬁ I nput
gains output control; at this point all accumulated input is echoed.

1£ the foreground job and background job are both ready to print
output at the same time, the foreground *ob has priority. Qutput from
the foreground job prints until a line Teed ie encountered, at which
point out put from the background job prints until a line feed is
encountered, and so forth

Wien the foreground job termnates, control reverts automatically to
the background | ob.

2. 6.2 Type-hhead

The nmonitor has a type-ahead feature which allows termnal input to be
entered while a program i s executing. For exanplet

.k FIF

#DT1: TAPE=FR:

DT1:/L

*13-FEB-74

TAPE 78 13-FEE-74
436 FKEE BLOCKS

while the first conmand line is executing, the second |ine (DTl:/L) i S
entered by the user, This termnal input is stored in a buffer and
used when the first Qperation has conpl eted.

If a single CTRL C ie typed While in this mode, it is put into the
buf fer. The program currently executing exits when a termnal input
request needs to be satisfied. = A double CTRL C returns control to the
moni tor inmmediately.

I'f type-ahead input exceeds 80 characters, the termnal bell rings and
no characters are accepted until part of the type-ahead buffer is used
by a program or characters are deleted. No input is lost. Type-ahead
is particularly useful 1n specifying nultiple conmand |ines to system
grograns, as shown in the preceding exanple. ff a job ie termnated
y fyping two CTRL ¢'s, any unprocessed type-ahead is discarded.

NOTE

ff t&Pe-ahead is wused in conjunction
th EDIT or Basic, there ig noterm nal
echo of the characters but they are
stored in the buffer until a new conmand
is needed. The characters are echoed
only when actually used by the program.

2.7 KEYBOARD COMMANDS

Keyboard commands allow the user t0 communicate with the nonitor.
Keyboard conmands can be abbrevi at ed; opti onal characters in a
command are delimited (i n this section only) by braces., Keyboard
conmnds require at |east one space between the command and the first
argunent.  All command || nea are terminated Dy a carriage return,

2-14
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Al'l canmands, with the exception of those described in.Section 2.7.5,
may be used under either the Single-Job or B/B Monitor. The commands
described in Ssection 2.7.5 apply only to the F/B Monitor.

NOTE

any reference made to "the backgroun
ob" applies as well to the Si n% e-Jo

nitor, since the background job in
F/B system {8 equivalent to th
single=-job environment in 4ts norma
state.

2.7.1 commandas to Control Termnal x/0 (GI ON and GI OFF)

GT ON/GT OFF

The GI' ON and GI' OFF commands are used to enabl e and disable t he
scrol ler (vr=11 display hardware). GI ON causes the display screen to
replace the console as the termnal output device, Switch options
allow the user to control the nunber oflines to appear on the screen
and to position the first line vertically. output appears an the
display in the same format as it would on the console (i.e., output,

text, and commands are displ agyed in the order in which they occur).

Gl ON'is not permtted in an 8K configuration.

The form ofthe GI' ON command is:
GT on{/LG}{/'r:n}

wher c:

/Lsn represents an optional switch setting indicating the
nunber oflines of text to diaplay; the suggested
range is:

12" gcreen 1<=n¢=37 oct al (31 decimal)
(GT40, DEClab)

17% Screen 1¢=n¢<=50 octal (40 decimal)
(GT44)

/Tin represents an optional sgwitch setting indicating the
top position of the secroll diaplay; the suggested
range iss

12" screen 1¢=n¢=»1350 oct al (744 decimal)

(GT40, DEClab)
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17" screen 1¢{=n¢=1750 octal (1000
(GT44) deci mal )

ff no switches are specified, a test for the screen size is perforned
and default values are automatically assigned as follows:

12" screen [ Lt 37 31 decimal
(GTr40, DEClab) /721350 (744 deci mal)

17" screen /L3150 (40 deciml)
(GT44) /T31750 (1000 deci mal)

Line length is always set to 72 for 12" screen and 80 for 17" screen.
Once the di SEII_aE has been activated with the GI' ON conmand, CTRL A,
CIRL S, CT and CTRL Q can be used to control Scrolling behavior.
These commands are described in Section 2. 6.

NOTE

ODT is_one exception to the use of GI
ON. ~ This system program has its own
term nal hand¥er and cannot nmake use of
t he aisplay; output wil| appear only on
t he console term nal whenever CODT is

running .
The GI' OFF command clears the display and resumes output on the
teleprinter. The conmmand format iss
GI OFF

|f GI ON and GI' OFF are used when no display hardware exists or when a
foreground job is active, the ?ILL CMD? measage is printed.

2.7.2 Commands to Allocate System Resources

DATE

2.7.2.1 paTeCommand = The DATE command enters the indicated date to
t he system, This date is then assigned to newy created files, new
device directory entries (which maybelisted with PIP), and listing
out put until a new DATE command is issued.

The form of the command ist
DAT{E} {dd-mmm—yy}

where dd-mmmeyy is the day, nonth and vyear to be entered. dd is a
deci mal number i N the range 1-31; mmm is t he first t hree characters of
the nane of the nonth, and yy is a decimal number in the range 73-99.
If no argunment is given, thée current date is printed.
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Exanpl est
. DATE ZI-FEE-74 Enter the date 21-FEB=-74 as the current
system dat e.
., DRT Print the current date.
21-FEB-74

ff the date is entered in an incorrect format, the ?DAT? error
nessage s printed.

TIME

2.7.2.2 TIME Command = The TIME command allows the user to find out
the current time of day kept by RT-11 or to enter a new tinme of day.
If no Kwll-L clock is present on the System the ?NO CLOCK? error

message 4is generated. If the time is entered in an incorrect format,
the ?rIM? nessage is printed.

The fonn ofthe conmand is:
TI e} {hh:mm:ss}

where hhsmmsss represents the hour, mnute, and second, Time is
represented as hours, mnutes, and seconds past mdnight in 24-hour
format (e.g., 1:25300 P.M 48 entered as 13:25:00). ff any of the

arguments ~ are omtted, 0 is assuned. If no argunent is given, the
current tine of day is output.

Exanpl est
. TIMg:15:23 Sets the tinme of day to 8 hours, 15
m nutes and 23 seconds.
LTIM APBoninately 10 mnutes later, the
6g:25:27 T comand Qutputs this time.

. TIME 18:5 Sets the tine ofday to 18:05:00,

Under the F/B Monitor, after the timereaches 24:00, the tine and date

wi Il be reset when the user next issues a TIME comand (or .GIl'M pro-
ramred request). Time and date are not reset under the Single-Job
nitor. Month and year are not updated under either nonitor.

The clock rate is initially set to 60-cycle. Consult the RT-11 System
Generation Manual if conversion to a 50-cycle rate i s necessary.
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INITIALIZE

2.7.2.3 INTIALI ZE Command « The INITIALIZE conmmand ie used to reset
several background system tables and do a general ®clean=up" of the
background area; it %as no effect on the foreground job. In
particular, this command nakes non-resident those handlers which were
not | oaded (via LQAD), purges the background's I/0 channel s, di sabl es
CTRL 0, perforns a hard reset , clears |ocations 40-53, resets the KMON
stack pointer, and under the F/B nonitor perforns an . UNLOCK

Under the Single-Job Monitor a RESET instruction is done (see Chapter
9). Under the F/B Minitor, I/0 is stopped by entering each busy de-
vice handler at a special abort entry point.

The formof the command i St

| N{ITIALL ZE}
The INITIALI ZE command can be used prior tO running @ user program, Of
when the accunulated results of previously issued GET commands (see
Section 2.7.3.1) are to be discarded.
Example:

AN Initializes system background job

Al et
Ry
a3
C3
2]

ASSIGN

2724 ASSI GN Command = The ASSI GN command assigns a user-defined
(logical) name as an alternate name fOr a physical device. This is
especial Iy useful when a program refers to a device whi ch is not
available on a certain System Usingthe ASSIGN command, I/0 can be
redirected to a device which is available. Only one |ogical name can
be assi gned per ASSIGN command, but several ASSIGN commands (14
maxiraunt) can be used tO assign different names to the same device.
This command i s al so used to assign ForTRANI Ogi cal units to device

names.
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The form of the command isr
ASS { IGN} { {dev}: udev}

wher et
dev is any Standard RT-11 (physical?_ devi ce name
(refer to Table 2-2) with thé exception of DK and
sY.
udev Is a 1-3 Character alphanumeric (logical) name to

be used in a program to represent dev (if more
than three characters are given, only the tirst
three are actually used). DK and SY may be used
as logical device nanes.

: is a delimter character (can be a colon, equal
sign, and, if eeparating physical and fogl cal
devi ces, space).

The placenment ofthe delimter is very important in the ASSIGN

command; it nust be placed exactly as shown in the follow ng
exanmpl es:

ASSIGNDTL | NP Physi cal device DIl ie assigned the

| ogi cal device nane |NP. enever a

reference to INP:s is encountered,
device pTl:s is used.

. HSSIGN DT3 :DK Physi cal device name DT3 i s assigried the
default device name DK \Whenever DK ie

reterenced Or defaulted to, DT3 is used.
(Note that the initial assignnment of DK
i's thus changed.)

.ASSIGN LP=9 FORTRAR | ogi cal unit 9 becomes t he
physical device nanme LP. All referencea
to unit 9 use the |ine printer for
out put.

Assignnent of |ogical names to |ogical nanes is not allowed.

ff only a logical device name is indicated in the command line, that
particular assignnment (only) is renoved. Thuss

.ASSIGN :9 Deassigns the | ogical name 9 fromits
physi cal device (LP, in the case above).

. ASSIGN =DK Removes assignnent of |ogical name Dk
from its physical device (pr3, in the
case above) .

If neither a physical device n nor a |ogical device nane is
indi cated, all asSignments to all devices are removed,

. RSSIGN Al'l previous |ogical device assignments
are renoved.
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CLOSE

2.7.25 clost Command = The CLOSE command causes all currently oPen
output filea in the background job to become pernFnent files, ff a
tentative open file is not made permanent, It wll eventually be
del et ed. he CLOSE conmand is nost often used after CPRL C has been
typed to abort a background job and to preserve any new files that job
had open prior to the cTRL c; it has no effect on a foreground job.

The foxrm of the command i st

cno{sn}
The CLOSE command nmakes tenporary directory entries permanent.
Exanpl er
R EDIT The Editor has a tenporary
+EWTEXTS$ file open (TEXT), which i$S
*IRECDSS preserved by . CLOSE.
* g
CLOSE
LOAD

2726 oap Command - The poap command is used to make a device
handler resident for use w th background and foreground jobs.
Execution is faster When a handl er 4is resident, although nenory area
for the handl er nmust be allocated. Any device handler to be used by a
foreground job nust be |oaded before it can be used.

The form of the command isg

LOA {D} dev{ ,devsB} {',dev-r, .. }

wher et
dev represents any legal RT-11 device name.
= represents a delimter, denoting device ownership
B represents the background job.
F represents the foreground job
The devwp (and dewmB) construction d4g valid onl under the

Foreground/BackgroundSyst em \Wen used under the Single-Job Mnitor,
the ?ILL EV? error nessage occurs,
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A device may be owned exclusively by either the foreground or
background job. ~This may be used, for "exanple, to prevent ths 1/0 of
two different jobs from being interm xed on the same non-file
structured device. For exanple:

L DAD FE=Ky PRy LFsF The Papertape punch belongs to the
background job while the paper tape
reader is available for wuse by
ei ther the background or foreground
POb’ the |ine printer is owned b
he  foreground job. Al | three
handlers are made resident in
memory.

Different units of the same randomaccess device Controller may be owned
by different |jobs. Thus, for exanple, DT1 may belong to the background

while DTS5 may belong to the foregrouna job. If no ownership is
i ndi cated, the device is available for public use.

To change ownership of a device, another LOAD command may be usedj it
is not necessary to first UNLOAD the device. For exanple, if RK1l has
been gsm gned fo the foreground job as in the exanple above, the
commandr

LDA RK1=R
reassigns it to the background job.
The system unit of the system device cannot be assigned ownership, and
attenpts to do so will be ignored. COher units ofthe sanme type as
the system device, however , can be assigned ownership
LOAD is valid for use with user-assigned names. For exanple:

JASSIGN RK2IXY

. LOA XY =F

If the Single-Job, DECtape-based Monitor is being used, loading the
necessary “device handlers into nenory ecan significantly inprove the
throughPut of the System since N0 handlers need to be |oaded
dynamcally (in other words, they need not be |oaded, as required,
fromt he DECtape).

UNLOAD

2.7.2.7 UNLOAD Command = The UNLOAD command is used to make handl ers
that were previously LoADed non-resident, freeing the memory they were
usi ng.
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The form of the command i st
UNL{OAD} dev {,dev,...}
wher et
dev represents any legal RT-11 device name.

UNLOAD clears ownership for all wunits of an indicated device type.
For exanple, typings

UNL RK2

clears al| units of RX. =~ (A request to unload the system device
handl er clears ownership for any assigned units for that device, but
the handler remins resident.)

Any nenory freed 4is returned to a free memoy 1ist and eventual ly
reclained for the background job after the UNLOAD command is given.
UNLQAD g not permtted i€ the foreground job 4is running. such an

action M ght causea handler which is needed by the foreground job to
become non-resi dent.

Exanpl e:

UNLORD LP, PP The lineprinter and paper tape
punch handlers are releaaed and the
area which they used is freed.

A special function Of this command is to removea term nated
foreground job and yreclaim memoy, since the space occupied by the
foreground job is not autonatically returned to the free memory |i st
when it finishes. In this instance, the device name FG is used to
specify the foreground job. For exanplet

UNL FG

FG can be mixed Wi th other device nanes.

liowever, if, for exanple, DT2 has been assigned the nanme FG and | oaded
into memory as followsr

ABSIGN DT2IFG
JL0AD FG

the conmmandt
CJINLOAD FG

causes the foreground job, not pr2, to be unl oaded. To wunload DT2,
this conmand must be typed:

UNLOAD DT2
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SET

2.7.2.8 SET Command - The SET command i s used to change device
handl er characteristics and certain system configuration Paraneters.

The form of the command iss
seT devt {No}opti on=val ue g,{NO}optiontvalue,...}

where s
devr represents any |egal RT-11 phegi cal device
nane (and in addition, TTY and USR).
{NO}Q)tion is the feature or characteristic to be
al tered.
=value IS a decimal nurober required in some cases.

A space may be used in place of or in.addition to the colon, equal
sign, or commaa. Note that” the device indicated (with the exception of
TTY and usR) must be a physicaldevice name and is noLl_ af fect ed l%y Iogi cal
devi ce nane assignments which nmay be active, he nane of th
characteristic or feature to be altered nust be legal for the

i ndi cated device (see Table 2-5) and may not be abbrevi ated.

The SET command | ocates the fjle sy:dev.sys and permanently nodifies
it. No modification is done if the command entered i S not "completely
valid. If a handler has already been |oaded when a SET command is
issued for it, the nodifications will not take effect until the
handl er is unloaded and a fresh copy called in fromthe system device.

Table 2-5 lists the system characteristics and Parameters which may be
altered (those nodes ‘designated as "normal" are the nodes as set i'n the
distribution copies of the drivers):

Table 2-5
SET Command Opti ons
Device Option Al teration
LP CR Allows carria%% returns to be sentto the
printer. The option shoul d be set for any

FORTRAN program using formatted 1/0, t0 allow
the overstriking capability for ang |ine print-
er, and when using the nsil or LPO5 |ine print-
ers (since the last line in the buffer mav
otherwi se be lost). This is the normal mode.

LP NOCR Inhibits sending carriage returns to the line
printer. The |Ine printer Controller causes a
line feed t0 perform the functions of a carriage
return, sousing this option produces @ signi-
gri;:ant increasel N printing speed ON LP1ll print-
LP CTRL Causes al |l characters, including nonprinting con-
trol characters, t0 be passed t0 the |ine printer.
This mode may be used for nsii line Printers.
(Other line printers will print space for control
characters.)

(continued on next page)
2-23 January 1976




Syst emCommunication

Table 2-5 (Cont.)
SET command Options

Device Option AlTeration

LP NOCTRL Ignoresnonpfinting control characters. This is
the normal node.

LP FORMO Causes a formfeed to be issued before a

request to print block zero., This is the
normal mode.,

LP NOFORMO Turns off FORMD node.

LP HANG Causes the handler to wait for user
correction if the line printer is not ready
or becones not ready during printing. Thi's

is the normal node.

New users should note that when expecting
out?ut fromthe 1line printer and it appears

houg? the system ig not responding or is
es

inani tate, the line printer should be
checked to see if it is on and ready to
print.

LP NOHANG Cenerates an imediate error if the line

printer is not ready.

LP LC Allows |ower case characters to be sent to
t he printer. This option shoul d be used if
the printer has a | ower case character set.

LP NOLC Causes | ower case characters to be translated
to upper case before printing. This is the
normal  node.

LP WIDTHan Sets the line printer width to n, where n is

a nunber between 30 and 255. Any characters
printed past column n are ignored. The NO
modi fier is not permitted.

CR CODE=n Modifies the card reader handler to use
eithert he DEC 026 or the DEC 029 card codes
irefer to Appendix H. n must be either 26 or
9. The NO modifier 1S not permtted.

CR CRLF Causes a carriage return/line feed to be
appended to each card image. This is the
nornmal mode.

CR NOCRLF Transfers each card image without appending a
carriage return/line feed.

CR HANG Causes the handler to  wait for user
correction if the reader is not ready at the
start of atransfer. This is the normal
mode.

CR NCHANG Generates an inmediate error if the device ie

not ready at the start of atransfer. Note
that the handler will wait regardless of how
the option ie set if the reader becones "not
ready’ during atransfer (i.e., the input
hopper s empty, but an end-of-file card has
not yet been Tead).
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1able 2-5 (Cont.)
SET Command Options

Device

Option

Alteration

CR

99

CT

| MAGE

NOIMAGE

TRIM

NOTRI M
RAW

NORAW

Causes each card colum to be stored as a
12-bit binar-y nunber, one colum per_ word.
The CODE option has no effect in | MAGE node.
The format of the 12-bit binary number is:

PDP-11 WORD
15 4 13 2 n 10 9 ] 1 3 5 4 3 2

0

|
UNUSED (ALWAYS 0) [ZONE |ZONE FONE YONE ZONE ZONE 4ONE ZONE ZONE ZONE FONE
o fnw o [ [ s [afs [e]71[8 ]

This format allows binary card images to be
read and is especially useful if a special
encodi ng of punch conbinations is to be used.
Mar k- sense cards may be read in | MAGE node.

Allows t he normal translation (as specified
by the CODE Option) to take place; ~data is
packed one col umm per byte. ~Invalid punch
conbinations are translated into the error
Character, ASCII *"\" (backslash), which is
octal code 134. This is the normal node.

Causes trailing blanks to be renmoved from
each card read. |t is not recommended that
TRIM and NOCRLP be used together since card
boundaries wll be difficult to find. This
is the normal node.

Transfers afull 80 characters per card.

Causes the cassette handler to perform a
read-after-wite check for every record
written, and retry if an  output error
occurred. If three retries fail, an output
error is detected.

Causes the cassette handler to write every
record directly without reading it back for
verification. This significantly increases
transfer rates at the risk of increased error
rates, Normal node is NORAW

COPY/ NOCOPY,

HOLD/ NOHOLD and
Options are not
IS re-bootstrapped.
tor as described in Chapter | . .
(Note that the device specification iS TTY, not T, because [N€ hand-

The folloa ng Options, _
are _available in the F,oret_1rou,nd/ Background system only;

COPY/ NOCOPY are avail ab

per manent er |

%/ can be rradeR}I)_errranent by nmodi fying the moni-

er -

The

w th the exception of HOLD NOHOLD  and

e in both Systems. These
and nust be reissued whenever the nonitor

2 of the 11 Software Support "Manual .

| ler itself |s NOt changed.)

TTY COPY Enables use of the auto-print mode of the
VI50 copier option, if present., The com-
mand is a no-op for any termnal other than
the vrs0, but a *1* Character may be printed
on the termnal. Consult the vr50 Video Ter-
m nal Programmer's Manual for more infor-
mation.

TTY NOCOPY Disables use of the auto-print modeof the

VT50 copier Option, if present. The command
is a no-op for any termnal other than the
V50, but a " " character nay be printed on
the termnal. This ie the normal node.

225 (continued on next page)
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Table 2- 5 (Cont.)
SET command Opti ons

Device

Option

Al teration

TTY

TTY

TTY

TTY

TTY

TTY

TTY

TTY

CRLF

NOCRLF

FB

FORM

NOFORM

NOHOLD

PAGE

Causes the nonitor to issue a carriage
return/line feed on the console termna
whenever it attenpts to type past the_ right
margin (as set by the WDIH option), This is

the normal node.

Causes no special action to be taken at the
right mrgin.

Causes the nonitor to treat CTRL B and CTRL F
characters as  background and foreground
program control characters and does = not
transmt themto the user program. ThisS is
the nornmal mode.

Causes cTrRL B and CTBL F to have no speci al
meaning.

NOTE

SET TTY NOFBisS issued tO KXMON,
(which runs as a background j ob)
and di sables all communication with
the foreground job. To enable
communi cation with the foreground
job, issue the command SET TTY rs.

| ndi cates that the console terminal is
capable of executing hardware form feeds.

Causes the nonitor to sinulate form feeds b
tan ng eight line feeds. This is the norm
node.

Enabl es useof the hol d screen _node of op=-
eration for the vrso termnal. The  command
ig a no-op for any termnal other than the
VTSO, but a "(" character may be printed on
on the termnal. The command 4ig valid for
F/B and sin%le-._!ob Moni t or s. Consult the
vrs50 Video Term nal Programmer's Manual for
| nDOr € information.

Di sabl es use of the hold screen npde of op-
eration for the vrs50 terminal. The command
ie a no-op forany term nal otherthan the
vr50, but a *\* Character may be printed on
the termnal. 'This is the normal node.

Causes the nmonitor to treat CTBL S and c'rlu.g
characters as terninal output hold and unhol
flags, and does not transmt themto the user

program, This is the normal node.

(continued on next Page)

2-26

o



System Communication

Table 2-5 (Cont.)
SET Cammand. Qphlons

Device Option Al teration

TTY NOPAGE Causes CTRL S and CTRL Q to have no special
meaning .

TTY SCOPE Causes the nonitor to echo RUBOUTs as
backspace- space- backspace. This mde shoul d

be used when the consol e 48 a vTro5/vr50 or
when GI ON is in effect.

TTY NOSCOPE Causes the Monitor to echo RUBCUTs as
backsl ash followed by the character deleted.
This 48 the normal node.

TTY TAB Indicates that the console termnal ie
capable of . executing hardware tabs.

TTY NOTAB Causes the monitor to sinulate tab stops
every e€i ght positions. The normal node is
NOTAB. VTOS/vrs0 term nale generally have
hardware tabs.

TTY WIDTH:=n Sets the width of the console termnal to n
positions, for the use of the CRLF option, n
nust be in the range 30-255 (decimal), The
width is initially set to 72.

The following variant of the SET command is used to prevent the
background job from ever placing the USR in a swapping state (note
that USR replaces a device specification in the command line)s

SET USR{NC} SWAP

This is useful when running on a DECtape based System ox when runnin
a foreground job which requires the USR but haS no memoxry allocate
into which toread it. Wen the nonitor is bootstrapped, it ie in the
SWAP conditionT, ., the background may place the USR in a swapping

i.e
state via a SETICP.

The Single-Job Mnitor behaves as though the following options are
sett NOTAB, NOFORM, PAGE, NocrLP, NOSCOPE, NOHOLD,
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2.7.3 Commands t0 Manipulate Menory |nages

GET

2.7.3.1 GET Command = The GeT conmand valid for use
background j Ob only) | oads the specified menory image fil

with a
spe . e (not Asol
or object) into menory fromthe indicated device.

The fonn of the CET command is:
GE{T} devrfil nam ext

wher e:
devt represents any legal RT-11 device nane. lf a
device 4is not specified, ok ie assumed. Note
that devices MI and CT are not bl ock-repl aceabl e
devices and therefore cannot be used in a GE
command.
filnam.ext represents a valid RT-11 filenane and extension.

If an extension ie not specified, the extension
. SAV is assumed.

The GET command 4s typically used to load a program into nemory for
nmodi ficatfon and/or debugging.. The GET command can al so be used in
conjunction with the Base, Examne, Deposit, and START commands to
test patches, and can be used with SAVE to nake Fatches per manent .
Miltiple GETs can be used to combine prograns. Thus

Loads ODT into menory

Loads PROG SAV into
GET PROG menory with CODT

. GET ODT. sAv

START (ODT8 starting address) Starts execution Wi th ODT
(see Chapter 8).

The GET command cannot be used to |oad overlay Segnents of prograns;
it my only be used to |oad the root Segment (that part which will not
be overlaid, refer to Chapter 6, Li nker?

Mil tiple GETs can he used to build a nenory inmage of several prograns.
ff identical locations are required by any of The prograns, the |atar
prograns overlay the previous ones.

Examples:

GET DT3:FILE1. SRV Loads the file FILEl,SAv into nenory
from DECtape unit 3

GET NAMEL Loads the file naMEl.SAV from devi ce DK

January 1976 2-28
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BASE

2.7.3.2 Base Command - The B command Sets a relocation base. Thi s
rel ocation base is added to the address specified in subsequent
Examine or Deposit commands tQ obtaint he addrees of the |location to
be referenced. This command i s useful when referencing linked modules
with the Exanmine and Deposit commands. The base address can be set to
t he agdre?s where the nodule of interest is |oaded. The form of the
conmand s

B {location}
wher er

| ocation represents an octal address used as abase address for
subsequent Exam ne and Deposit commands.

NOTE
A space nust follow the B command
even if an address is not specified
t(tﬁf(ﬁ(space) command | S equi val ent
0 .

Any non-octal digit termnates an address. |If location
ie odd, it is rounded down by one to an even address.

The base is cleared whenever user program execution ie initiated.

Exanmples:
. BA Sets hase t 0 O (A represents space).
. & 200 Sets base to 200.
g 201 Sets base to 200.
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| EXAMINE |

2.7.3.3 Examne Command = The E command prints the contents of the
speci fi ed location(s) in octal on the console termnal. The form of
the Exanine command ist

E | ocation m{-location n}
wher er
| ocation represents an octal address which is added to the
relocation base value (the value set by the B Conmand)
to get the actual address examni ned. Any non-oct al

digit termnates an address. An odd address is
truncated t0 become an even address.

If nmore than one location ie specified (location mlocation n), the

contents  of location mthrough |location n inclusive are printed. The
second | ocation specified (location n) must not be less than the first
| ocation specified, otherwise an error message is printed. |[f no

| ocation is apecified, the contents of l|location O are printed.
Exam nation of |ocations outside the background area ie illegal.

Exanpl es:

.E_1000 Prints contents of location 1000 (added

127401 to the base value if other than 0).

. E .3001-1012

127481 007624 127488 000000 000000 000000
Prints the contents of locations 1000
(plus the base value if other than 0)
through 1013.

DEPOSIT

2.7.3.4 Deposit Command - The Deposit conmand deposits the specified
value(s) starting at the location given.

The form of the conmand 4iss

D | ocati on-val ueL{ valuez,...valuen}
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wher et

location represents an octal address which is added to the
rel ocation base value to get the actual addrees where
the values are deposited. any non-octal digit dis
accepted as a terminator of an address.

val ue represents the new contents of the |ocation. 0 is
assumed if a value is not indicated.

ff nultiple values are specified (valuel,...,valuen), they are
deposited beginning at the location specified. The DEPCSIT cannmand
accepts word or byte addresses but executes the command as t hough a
word address was specified. An oddaddress ie truncated by one to an
even address. Al 'values are stored as word quantities.

Any character that 4is not an octal digit may be used to separate the
locations and values in a DEPCSIT command. However, two (or more)

non-octal separators cause 0's to be deposited at the | ocation
specified (and those follow ng). For example:

D 56,,, Deposits 0's in |ocations 56, 60, and 62.
The user shoul d be aware of situations |ike the above, which causes

gystem failure since the termnal wector (location 60) is reroed.

An error results when the address specified references a location
out si de the background job's area.

Examples:
D 18608=3785 Deposits 3705 into |ocation 1000
. B 1000 Sets relocation base to 1000
.D 1560=2563 Pute 2503 into |ocation 2500
B O Resets base to 0

ISA.VE

2.7.3.5 SAVE Command « The SAVE Command writes specified user memory
areas to a naned file and deviee in save image fornat. Memory is
written fromlocation O to the hi %hest nmemory address specified by the
Paraneter list or to the program high limt (location 50 in the system

communication area).

The SAVE Command does not wite the overlay segmen_ts of programs; it
saves Only the root segment (refer to Chapfer 6, Linker).

The form Of t he command is:

SAV{E} dev:filnam,ext ( paraneters}

wher et
devr represents one of the gtandard PT-11 bl ock-replaceabl e
gses‘tjjﬁ%ed names. |f no device is specified, DK ie
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file.ext represents the name to be assigned to the file being
saved. If the file name 48 omtted, an error message
ie output. If no extension is specified, the extension

.SAVis used.

Parameters represent nenmory locations to be saved. RT-11 transfers
menory in 256-word blocks begi nning on boundaries that
are multiples of 256(decimal). I|f the locations speci-
fied make a block of |ess than 256 words, enough addi-
tional |ocations are transferred to make a 256-word bl ock.

Paraneters can be specified in the follow ng formats

areal,area2-arean
where:
areal represent an octal nunber (or numbers
area-arean separated by dashes). |t more than one number

is specified, the second nunmber mnust be
greater than the first.

The start address and the Job Status Word are given the default value
0 and the stack ig set to 1000. ff the user wants to change these or
any of the followng addresses, he nust first use the DEPOSI T connnand
to alter them and then SAVE the correct areasr

Area Locati on
Start address 40
St ack 42
JSW 44
USR address 46
H gh address 50
Fill characters 56

Ifthe values of the addresses are changed, it is the user's
responsibility to reset them to their default values. See Chapter 9
for more i nformation concerning these addresses.

Examples:

. SAVE FI LE] 166060-11000, 14600-14100
Saves  locations 10000 (8) t hr ough
11777(8) (11000 starts the first word of
a new bl ock, therefore the whole block,
upto 12000, ie stored) and 14000(8)
t%rough 14777¢(8) on DK with the name
FILE1,SAV,

. SAVE DT1:NAM. NEN 180800
Saves |ocations 10000 through 10777 on
DT1s with the nane NAM.NEW.

. D 44:28000

_SAY SY: PRAM 1000-5777
Sets the reenter bit in the JSWand
saves | ocations 1000 through 5777.
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2.7.4 commands to Start a Program

RUN

2.7.4.1 RUN Command = The RUN command (valid fruse with a
background j ob only) | 0oads the specified memory image file intQ memory
and ‘starts execution at the staa:t afddress specified 1n location 40.
Under the P/ system, 10 Words of user stack area are required to
start a user program, and the stack address (location 42) must be
initialised to some part of memory where these 10 words will not
modify it.

The form of t he command i St
RU{N} devifilnam,ext
where

dev: is any #tandard device name specifying
block-replaceabledevi ce. ff dev: is not specified:
the device e assumed t 0 be Dk Notel hat devices mr
and CT arxe not block-replaceable devices and
therefore cannot be used in a RUN command.

filnam.ext i€ the file to be executed. ff an extension ie not
specified, the extension sAvie assumed.

The RUN command is_equivalent t0 a GET command fol lowed by a START
command (with no address specified).

NOTE

If afile contalnln%overlaysw,to RUN from
a device other than the system device, the handler
for that device nust be |oaled (see Section 2.7.2.6)
before the RUN Command is i SSued.

Examples :

. RUN DT1:SRCH. SAV Loads and executes the file srcH.sav
from DT1.

. RUN PROG Loads PROG SAV from DK and executes t he
program,

. GET PROG1 Loads PROG1,SAV from device DK withoua
executing .It. Then combines PROGl an

. RUN PROG2 PROG2.SAV | N memory and begins execut| on

at the starting address for PROG2.
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R

2.7.4.2 R Command =« Thi S command (valid for use With the background
job only) i e gimilar t0 the RUN command except that the file specified

must be ON t he system devi ce (S¥s),
The formof the command i st

R filnam,ext

No device may be specified. If an extension
extension . SAV | S assumed.

is not given, the

Examples:
. R X¥Y2. SAV Loads and execut es XY%.SAV from SY.

. R SRC Loads and execut es SRC.SAV from SY.

START

2.7.4.3 START command « The START Command begi Nns execution Of the
program currently in memory (i.e., loaded via the GET C ommand) at the

specified address. START does not clear oreset memory areas,

The formof the command is:
sw{m} {address}

wher et

address is an octal number representciig any 16=bit
addr ess. |f the address i s omitted, or if O is
given, the starting address in location 40 W !l be

used.
ff the address given does not exist or is not an even address, a trap

to location 4 occurs, In this case a nonitor error message appears.
If no address 4s given, the program®'s atart address from l"ocation 40

is used.
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Examples:

. GETFILE.1 Loads FILE. 1 into memory and starts execution
.§TART 1000  at location 1000.

JGET FILEA Loads FILEA,.SAV, then combines Fl LEA SAV with
FI LEB. SAV and starts execution at PILEB's
. GETFILER start address.

r 81

REENTER

2.7.4.4 REENTER command « The REENTER command Starte the program at
its reentry addrees (the start address minus two). REEWER does not
clear OI reset any memory areas and is generally useato avoid
rel oading the same program for repetitive execution. It can be used
to return’to a program whose execution was etopped with a CTRL C.

The form of the command i St
nn{zma}

If the reenter bit (bit 13) in the Job Status Wrd (location 44) is
not set, the REEWER Commana is illegal.

Formost system programs, { he REENTER command restart8 the program at
the command | evel.

If desired, the reentry point in a user program can branch t0 a
routine which dinitializes the tables and stack, fetches device
handlers etc., and then continue normal operation.

Example:
. R PIP grm.c interrupts the PIP
* F Irectory listing and transfers
MONITR. S¥YS cont rol to the nonitor |evel.
[directory prints] REENTER returns control to PIP.

. (;‘g typed)

REENTEH
*

2.7.5 Commands Used only i n a Foreground/Background Environment
|t 48 important t0 note that in oxrder to control execution of a

foreground job, the commands In this section nust be typed to KMON
which 4s running as the background job. Thus, for exanplé, to SUSPENE
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the foreground job, the user nust be sure he ig directing input to
KMON as fol | ows:

F> Foreground job 4s running. Control

OB typed) ie redirected to the background job
B> and PIP 4is called (the foreground
R PIF ie still active). CTRL C stops Pl P
*~C and starts KMON, The foOreground
, SUSFEND 30&:’ sig )suspended. (See section

FRUN

2.7.5.1 FRUN Command = The FRUN command i € used to initiate
foreground jobs.  FRUNW Il only run relocatshl e files produced with
t he Linker d/R switch (using the Linker supplied with RT-11, Version
2). Any handl ers used by a foreground job must be in nenory.
The formof the command i st

FRU{N} dev:file.ext {/‘N:n} {/s :n} {/P}
where:

dev: represents a block replaceable RT-11 device. If
dev: is not specified, DK ie assumed,

file.ext represents the job to be executed.  The default
extension fora foreground job is ,REL,

/Nwn Or /Nln represents an optional switch used to allocate n
words (not bytes) over and above the actual
program size. (If runnm? a FORTRAN program, a
special formula is used {0 determine N. Referto
Appendi x G fathi S information.)

/Swn Or /sin represents an optional switch used to allocate n
words (not bytes) for stack space. Normally,
stack space is Set by default to 128 words and is
placed I n nenory bel ow the program. To change the
stack gize, USe /s:n; the stack is Stil| placed in
nmenory under theprogram To relocate the stack
area, use an ,ASECT (see Chapter 5) to define the
start Of the user stack in | ocation 42. This
overrides the /s switch.

/P represents an optional switch (at the end of the
FRUN command) for debuggl ng purposes. \Wen the
carriage return istyped, FRUN prints the | 0ad
address of the program, but does not start the
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program, The foreground job nust be explicitly
started W th the RSUME command (see Section
2,7.5.3) For exmple’

. FRUN DRTAR/P
LORDED AT 125444

|f ODT 4is used with the foreground job, this
feature provides the means for determning where
the job actually was | oaded.

The programs startedwhen the RSUME command is
given, allowi ng the programmer t 0 examine or
ncdify the program before starting it.

ff another foreground job is active when the FRUN command |€ @iven, an
error message ig printed. ff a terminated foreground job ie 0ccupying
memory, that region is first reclaimed. Then if the file indicated is
founrg and will fit in nenory, the job is installed and started
immediately. FRUN destroys thé background job's memory image.

Exampless
. FRUN FI Runs program F1,REL stored on device DK
. FRU DT1:F2 Runs F2,REL which is on DT1,
' SUSPEND )

2,7.5.2 SUSPEND Command « The SUSPEND command i S used to stop
execution of the foreground job.

The form of the command i St
svs{pzuo}

No arg{uments are required, Foreground I/O transfers in progress wll
be all owed to complete; however, no new I/0 requests wll be issued
and no completion routines Wi || be entered (see Chapter 9 for a
discussion of ccnpletion routines). Execution of the job can be
resumed ONly f£rom the keyboard.

Example:

. SUSPEND Suspends execution of the foreground job currently
runni ng.
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RSUME

2.75.3 RSUME Conmand = The RSUME command iS used to resume execution
of the foreground job where it was suspended. Any conpletion routines
Yhh'iChtWere achedul ed while the foreground was suapended are entered at
s tine.
The form of the command i st
RSU{ME }
No arguments are required.
Exanpl e:

. RSU Resumes execution of the foreground job currently
suspended.

2.8 MONI TOR ERROR MESSAGES

The follow ng eror messages indicate fatal conditions that ean occur
during system boot :

Message Meaning

?B=I1/0 ERROR An 1/0 error occurred during system boot.
?B-NO0BOOT ON VOLUME No bootstrap has been witten on vol une.
?B-NO MONITR.SYS No nmonitor exists on volunme being booted.
?B-NOT ENOUGB CORE There is not enough memory for the system

bei ng booted (e.g., attenpting to boot
F/Binto 8K).

The foll owing error messages are output by the Keyboard Mbnitor.

Message Meani ng
¢AUDR? Address out of range in E or D command.
?DAT? The DATE command argument was illegal, )

or no argunent was given and the date
has not yet been set,

?ER RD ovLy? An 1/0 error occurred while reading a
K overlay to process the current
comand.  This is a serious error

indicating ~ that the system file
MONITR,SYS i s unreadabl e.

F? A CTRL F was typed under the ¥/B nonitor
andno foreground job exists.

?F ACTI VE? Neither FRUN nor UNLOAD may be used when
a foreground job already exists and is
active.

?FIL NOT FND? File specified in R ruN, GET, or FRUN

command not found.

?FI LE? No file namad where one ie expecteti.
January 1976 2-38



N
.

L AT S e s e Gk A e s e

Syst emCommunication

Massage Meani ng

?ILL CMD? 1] e%aI, Keyboar d Monitor command or
command line too Iong.

?ILL DEV? Il'legal or nonexistent device, or  an
attenpt was nmade to nake a device
handl er resident for uwse Wi th a
foreground job (dev=pP) When the
Singl'e-Job Monitor was running.

?NO CLOCI Z? No KW1llL clock is available for the TIME
command.

N0 FG? A SUSPEND, RSUME, Oor UNLOAD FG command
was given, but no foreground job was in
memory.

20VR COR? @ttenpt to GET or RUN a file that is too
ig.

?PARAMS ? Bad Paranmeters were typed to the SAVE
command.

?REL FIL 1/0 ER? Ei ther the program requested is not a

REL, file or a hardware error was
encountered trying to read or wite the
file.

?SV FIL 1/0 ER? I/0 error on .SAV file in save (output)
or R RUN, or GET (input) conmand. Ppos-
sible errors include end-of-file, hard
error, and channel not open.

?SY 1/0 ER? I/0 error on system device (usually
reading exwiting swap area).

?TIM? The TIME command argunent was illegal.

The follow ng nessages are output by the RT-11 Resident Mnitor when
an tuntrecoverable error has occurred. Control passes to the Keyboard
Monitor, The program in which the error occurred cannot be restfarted
Wi t hdt he RE command., TO execute the program again, use the R or RUN
comand.

The format for fatal nonitor error messages ist

?M-text PC where PC ie the address+2 of the
| ocati on where the error occurred.

Note that 2M errors can be inhibited in certain cases by the use of
t he .SERR macro; see Chapter 9 for details.

Message Meaning
?M-BAD FETCH Either an error occurred while reading

"in a device handler fromSY, or the
address at which the handler was to be
| oaded was illegal.
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System Conununi cati on
?M=-DIR | O ERR

?M=DIR OVFLO

?M=DIR UNSAFE

?M~FP TRAP

?2M=-ILL ADDR

?M-ILL CHAN

?M=-ILL EMT

?M-ILL USR

?M~NO DEV

?M=0VLY ERR

?M=SWAP ERR

m-SYS ERR

January 1976

An error occurred doing 1/0 in the
directory of a device (e.ge, .ENTER ON a
write-lockeddevice)'.

No nore directory. segments wer e
avai |l abl e for expansi on (occurs during
file creation (.ENTER)).

In F/B only, this nmessage may appear in
addition to any of the other ‘diagnostics
liated in thi's section, It indicates
that the error occurred while the USR
was updating a device directory. oOne or
more files on that device may be | 0St.

A fl oating- poi nt exception trap
occutred, and the user program had no
.SFPA exception routine active (gee
Chapter 9).

Under the F/B Monitor, an addreea
specified in a nonitor call was odd or
was not within the job's lints.

A channel nunber was specified Which was
too |large.

An EMTwas executed which did not exist;
E.e. ’ t he function code was out of
ounds.

The USR was called from a conpletion
routine. This error does not have a
soft return (i.e., L.SERR W not
i nhi bit this message; se@ Chapter 9).

A READ/WRITE Qperation was tried but no
device handl er was in memory for it.

Auser program With overlays failed to
successfully read an overl ay.

A hard 1/0 error occurred while tho
system Was attenpting to wite a user
program to the system SWap blocks.

hiS is usually caused by a write-
locked gystem Oevice. Under the single-
\t]ob hI\/blntl or, this my cause the system
0 ha

An 1/0 error occurred while trying to
read KMON/USR into nenory, indicating
that the monitor file is situated on the
system device in an area _ that  has
devel oped one or nore bad blocks, The
nonitor prints the nessage and | oops
trying to read kMoN. The nessage is a
warning that the system device is bad.
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1f, after several seconds, it is
apparent that attenpts to read KMON are
failing, halt the processor. It may be
impossible t 0 boot the volume because Of
the bad area in the nonitor file. Use
anot her system device to verify the bad
blocks and follow therecoveryprocedures
gescrl bed in section 4.2.12.1 of Chapter

?M=TRAP TO 4 The job has referenced illegal nenory
?M=TRAP TO 10 or device registers, an illegal instruc-
tion was used, stack Overflow occurred,
a word instruction was executed with an
odd address, or a hardware problem caused
bus tine-out traps through [ocation 4.

If CSI exrorsoccur and input was fromthe console termnal, an error
nessage ig printed on the terninal.

MeBsage Meaning
?DEV FUL? Qutput file will not fit.
?FIL NOT FND? Input file was not found.
?ILL CMD? Syntax error.
?| LL pEV? Device specified does not exist.

2,8.1 Monitor HALTS

There are two HALT instructions in the RT-11 v02 nonitors, one each in
F/B and Singl e- Job. The Single-Job Mnitor will halt only if 1x/0
errors OCCUr dur:l.nﬁ swap operations to the system device. |[f the s/J
Mnitor halts, |ook fora write-locked system device.

The F/BMonitor will halt {fa trap to |ocation 4 occurs or if 1/0
occurs while the system is perfonning critical operations from which
It cannot recovexr, |f the ®/B Mnitor halte, | ook for use of
non-exi stent devices, traps frominterrupt Service routines, or
user-corrupted queue el enents.

The monitor halts can be detected by their address, which 4s high in
memory, above the resident base address (location 54).

When a monitor halt occurs, do not attenpt to restart the gystem by
pressing CONTinue on the processor; the system nust be reboot ed.
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CHAPTER 3
TEXT EDI TOR

The Text Editor (EpiT) ie used to create and modify ASCI| source files
so that these files can be used as input to other system prograns such

as the assenbler or BASIC Controlled by user commands from the
keyboar d, EDIT reads ASCII files from a storage device, makes
specified changes and wites ASCI| files to a storage device or |ists

them on the 1line printer or console termnal. EDIT allows efficient
use of vr=11 display hardware, 4if this 4is part of the system
configuration.

The Editor/\considers a file to be divided into |ogical wunits called
pages. page of text is generally 50-60 lines Tong (delimited by
form feed characters) and corresponds approxinmately to a physical page
of a program |isting. The Editor reads one page of text at a time
fromthe input file into its internal buffers whefe the page becomes
available for editing. Editing commands are then used to:

Locate t ext t 0 be changed,

Execute and verify the changes,

Qut put a page oftext to the output file,

List an edited page on the |ine printer or console termnal.

3.1 CALLING AND USING EDI'T
To call EDIT fromthe system device type:
REDIT

and the RETURN key in response to the dot (,) printed by the nonitor.
EDI T responds W'th an asterisk (*) indicating it 4is in command node
and await1ng a user command String.

Type CTRL C to halt the Editor at any time and return control to the
moni tor. To restart the Editor type .REDT or the .,REENTER command

in response t0 the monitor's dot. The contents of the buffers are
| ost en the Editor 1s restarted.
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3.2 MODES OF OPERATION

under normal usage, the Editor operates in one of two different nodea:
Conrmand Mbde or Text Mdde. In Command Mde all input typed on the
keyboard is interpreted as commands instructing the Editor to perform
sone  (peration. = In Text Mdde all typed input is interpreted as text
tTo tre Ifa}ce, be inserted into, or be appended ta the contents of the
ext Buffer.

Immediately after bei rA% i oaded into nenory and started, the Editor {is
in Command Mbde. N asterisk is printed at the left margin of the
console termnal page indicating that the Editor is waiting for the
user to type a command. Al conmands are termnated by pressing the
ALTMODE key twice in succession. Execution of commands proceeds ~from

left to right. Should an error be encountered during execution of a
command string, the Editor prints an error nessage followed b¥ an
asterisk at the beginning of a newline indicating that it is sti I( |r(1j

an

command Mdde and awaiting a |egal command. The command in error
an%( %ucceedl ng cormands()] is not executed and nust be corrected and
retyped.

Text node is entered whenever the user types a command which nust be
followed by a text string. These commands insert, replace, exchange,
or otherwise manipulate text; after such a conmand has been typed,
all succeedi ng characters are _considered part of the text string until
an ALTMCE is typed. The ALTMODE term nates the text string and
causes the Editor to reenter Conmand Mde, at which point all
characters are consi dered conmands agai n.

A special editing node, called Immediate Mbode, can be used whenever
t he VT-%17dZ| splfay hardware is running. This node is described in
Section 3. /. 2.

3.3 SPECI AL KEY COMVANDS

The EDI T key conmmands are |isted in Table 3-1. Control conmmands _are
t pedt by holding down the cTRL key while typing the appropriate
aracter.

Table 3-1
EDI T Key Commands
Key Expl anati on
ALTMODE Echoes $, A single ALTMODE term nates a text
string. A doub?e ALTMODE executes the conmand

string.  For exanple,

*GMOV R, B$-1D¢$

CTBL C Echoes at the termnal as ¢c and a carriage
return. Term nates execution of EDT commands,
and returns to monitor Conmmand Mode. Adoubl e

CTIRL C is necessary when I/0 is in progress. The
EEENTER command may be used to restart ¢he Editor,
but the contents of the text buffers are |ost.

(continued on next page)
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Table 3-1 (cont.)
eoT Key Commands

Key Expl anati on

CTRLO Echoes to and a carriage return.  [Inhibits
printing on the termnal until conpletion of the
current command string. Typing a second CTRL O
resumes out put

CTRL u Echoes tU and a carriage return. Deletes all the
characters on the current termnal input |ine.
(Equivalent to typing RUBOUT back to the beginning
Of the lineo)

RUBOUT Del etes Character fromthe current line; echoes a
backsl ash fol | owed by the character deleted. Each
succeeding RUBQUT typed by the wuger deletes and
echoeg another character. © An encl osing backsl ash
I's printed when a key other than RUB is typed.
This erasure is done'right to left up to the |ast
carriage return/line feed conbination. RUBOUT may
be used -in both Command and Text Mbdes.

TAB Spaces to the next tab stop. Tab stops are
Pos!tloned every eight spaces on the terninal

yping the TAB Key Causes the carriage to advance
to the next tab position.

CTRL X Echoes tx and a carriage return. CTRL X causes
the Editor to ignore the entire command string
currently being entered. The Editor prints a
<CR><LF>"and an asterisk to indicate that the user
may enter another command. For exanple

*]1RBCD

EFGH"X
A CTRL U would only cause del etion of EFGH
CTRL X erases the entire command.

3.4 COVWAND STRUCTURE

T conmands fal

into six general categories:

Cat egory Commands Section

[ nput/ Qut put Edit Backup

Poi nter |ocation Advance

.6.1.3

[EEN
[EEN

Edit Read
Edit Wite
End File
Exi t

Li st

Next

Read
Verify
Wite

T RO ON
o

U100

Begi nni ng
Jump
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Sear ch Fi nd
Get
Position

ww®
TN
w =

Text modification Chan?e
Del ef'e
eXchange
I nsert
Kill

Utility Edit Consol e
Edit Display
Edit Lower
Edit Upper
Edit Version
Execute Macro
Macro
Save
Unsave

ALTMODE
Immediate Mbde CTRL D
CIRL G
CTRL N
CTRL V
RUBOUT

[ ]
OO oo™
- [ ]
PralrH
LN N
- W

N o w’
|—‘oo">0'| (op]

WWWRWWW WRWRWWRWEW WEOWWW  Www

NANNANNN 900NN
NN O TnPToik -

The general format forthe first five categories of EDIT conmands is:

nCtext$

or
nC$

where n represents one of the legal arguments listed in Table 3-2, C
ig a one- or two-letter command, and text is a string of successive
ASCl | characters.

As a rule, commands are separated from one another by a single
ALTMODE; however, if t he command requires no text, the separating
ALTMODE 4is not necessary. Commands are terminated by a single
ALTMODE; taﬁ|ng a second ALTMODE begi ns execution, (ALTMODE is used
differently when Immediate Rode is in effect; Section 3. 7.2 details
its use in"this case.)

The format of Display Editor commands i S somewhat different from t he
nornal editing command fonnat, and is described in section 3.7

3.4.1 Arguments

An argument is positioned before a command letter and is used either
t 0 specify the particular portion Of text to be affected by the
command or to jndicate the nunber of times the conmand shoul'd be
per f or ne& With some commands, this specification is implieit and no
argunents are needed; other editing commands require an argument,
Table 3-2 |ists the formats of argunents which are used by commands of
this second type.
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Table 3-2
Command Ar gunent s
For mat Meaning
n n stands for any integer in the range -16383 to

+16383 and may, except where noted, be preceded by
a+or -, ff no sign precedes n, it is assumed to
be a positive numnber. Whenever an argunent is
acceptable in a command, its absence i nplies an
argument of 1 (or -1 if only the = is present).

0° 0 refers to the beginning of the current |ine.

/ frfefers to the end of text in the current Text
uffer.

= = §8 used with the J, D and C commands only and

represents =n, where n is equal to the length of
the last text argurnent used.

The roles of all argunents are explained nore gpeecif ically in
foll owi ng sections.

3.4.2 @nmmand Strings

All EDIT command strings are termnated by two successive ALTMODE
characters. Spaces, carriage returns and line feeds within a command
string may be used freely to increase command readability but are
ignored unless they appear ina taxt string. Commands used to insert
text can contain text strings that are several lines long. Each |ine
is termnated with a <CR><LF> and the entire command i1s terninated
with a doubl e ALTMODE.

Severlal commands can be strung together and executed in sequence. For
exanpl e,

text object t ext object

—
*BGMOV PC, RO$S-2CR1$5KGCLR @RrRzss
)

— ~——
second third fifth
command commandf conunand

first commnd fourth
conmmand

Execution of a command string begins when the double ALTMODE 4is typed
and_proceeds fromleft to right. ExcePt when they are part of a‘text
string, spaces, carriage return, line feed, and single ALTMODES are
ignored. for exanpl e:

*BGMOV RO$=CCLR R1$RVSS
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Table 3-2
Command Argunents
For mat Meaning
n n stands for any integer in the range -16383 to

+16383 and may, except where noted, be preceded by
a+or =, If no sign precedes n, it is assumed to
be a positive nunber. VWhenever an argunent is
acceptable in a command, fts absence inplies an
argunent of 1 (or -1 if only the = i S present).

0 O refers to the beginning ofthe current 1ine.

/ refers to the end of taxt in the current Text
uf fer.

= = jgsused with the J, D and C commands only and

represents =n, where n isequal to the length of
the last text argunent used.

The roles of all arguments are explained nore specifically in
foll owm ng sections.

3.4.2 Command Strings

All EDIT command strings are terninated b){_ two successive ALTMODE
characters. Spaces, carriage returns and line feeds within a command
string may be used freely to 4increase conmand readability but are
i gnoréd unless they appear in a text string. Commands used t0 insert
text can contain text strings that are several lines |ang. Each |ine
is termnated with a <CR><LF> and the entire command ~is term nated
with a doubl e ALTMODE.

Severlal commands can be strung together and executed in sequence.  For
exanpl e,

taxt object text object

r——

*BGMOY PC.RBS$-2CR1I$SKGCLR @RZ2$$
second third £ifth
command command] command

first conmmand fourth
command

Execution 0f a conmand string begins when the double ALTMDE ie typed
and proceeds fromleft to right. Except when they are part of a text
string, spaces, carriage return, line feed, and single ALTMODES are
i gnor ed. For exanple:

*BGMOY RO$=CCLR R1SRYS$S
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my be typed as:

*B$ GMOV ROS
=CCLR R1s$
RS Vss$

with equival ent execution.

3.4.3 The Current Location Pointer

Mst EDIT commnds function With respect to a novable reference
pointer which is normally |ocated between the nobst recent Character
operated upon and the next Character in the buffer. At any gﬂven time
during the editing procedure, this pointer can be thought of as
representing the current position of the Editor in the text. Most
comands  uSe this pointer as an implied argunent. Conmands are
available for moving the pointer anywhere in the text, thereby
redefining the current |ocation and allow ng greater facility in the
use of other conunands.

3. 4.4 cCharacter- and Line-Oriented Cormand Properties

Edit commands are line-oriented or Character-oriented depending on the
arguments they accept. Line-oriented conmands operate on entire lines
of text. Character-oriented conmands operate on individual characters
i ndependent of what or where they are.

When using Character-oriented commands, a numeric argument sBecj.fj.es
the nunber of characters that are involved in the Operation. ositive
argunents represent the nunmber of characters in a forward direction
(inrelation to the pointer), negative argunments the nunber of
characters | N a backward direction. Carriage return and |ine feed
characters are treated the same as any other Character. For exanple,
assune the Fointer i's positioned as indicated in the following text (t
represents the current position of the pointer):

MOV #VECT ,R2<CR>XLF>;
CLR @R2{CR><LF>

The EDIT command =2J backs t he pointer by two characters.

MOV #VECT ,R2{CR><LF>
CLR @R2{CRXXLF>

The command 103 advances the Eointer forward by ten characters and

laces it between the CR and LF characters at the end of the second
i ne.

MOV #VECT,R2{CR)<LF>
CLR  @R2<CR)CLF)

Finally, to place the pointer after the ®"¢® in the first line, a =143
command is used. The J (Junp) command is expl ained in Section 3.6. 2. 2.

MoV #VECT ,R2{CR><LF>
CLR @R2{CRY<LF>
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VWhen usi ng‘ line-orientedcommands, a numeric ar gument represents t he
number of lines involved in the QOperation. The Editor recognizes a
l1ne of text as a unit when it detects a <CR><LF> conbination in the
text. When the user types a carriage return, the Editor automatically /
inserts a line feed. )&osmve. argunents represent the nunber of |ines
forward (in relation to the pointer); this is acconplished by counting
carriage return/line feed combinations beginning at the pointer. S0,

if .the pointer is at the beginning of a line, a line-oriented conunand
argument of +1 represents the entire line between the current pointer
and the terminating |ine feed. If the current pointer is in the
mddl e of the line, an argument of 41 represents only the portion of

the line between the pointer and the termnating line feed.

For exanple, assume a buffer of:

MOV 4PC,R1<CR>(LF>

ADD #DRIV=, ,R1{CR>{LF>
MOV #VECT ,R2<{CR><LF>
CLR @R2{CRY<LF>

The command to advance the pointer one |ine (lA) causes the follow ng
change:

MOV PC,R1{CRY<LF>

4ADD  §DRIV-, ,RL(CRY<LF>
MV #VECT,RECCRYCLF>
CLR @R2{(CR>XLF>

The command 2A noves the pointer over 2 <CR><LF> combinations:

MoV PC,R1{CR>XLF>

ADD §DRIV=-, , Rl <CR><LF>
MOV 4VECT,RECCRICLF>
+CLR RR2{CRY{LF>

Ne?at ive line argunments reference lines in a backward direction ﬁ]in
refation to the pointer). ConsequentI%/, if the pointer is at the
begi nni ngb of the line, a l'ine argunment of -1 nmeans "the previ ous line"
(moving backward past the first <CR><LF> and up to but not including
t he second <CR><LF>; if the printer is in the mddle of a l'n? an
argturrent of -1 neans the preceding 1 172 lines. Assune the uf fer
contai ns:

MOV PC,R1<CR><LF>

ADD #DRIV-. ,R1{CR>{LF>

MOV $VECT ,R2{CR><LF>

CLR @R2{CRXCLF>

Acommand of =l1A backs the pointer by 1 1/2 |ines.
MOV PC,R1{CRY<LF>
+ADD #DRIV=-., Rl <CR><LF>

MOV #VECT, R2{CR>{LF>
CLR @R2{CRY<LF>
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Now @ conmand of =lA backs it by only 1 line.

sMOV  PC,RL(CRY<LF>
ADD  #DRIV=-, ,RL(CR)<LF>
MOV #VECT,R2{CR)<LF>
CLR  @R2(CR)>LF»

3.4.5 Conmand Repetition

portions of a command string may be executed nore than once by
enclosing the desired portion’in angle brackets (<)) and preceding the

left angle bracket with the nunmber ofiterations desired. The
structure™ is

C13C23$n<C38C4$>C588

where 0, C,...c5 represent commands and n represents an iteration
argument . Commands O and C2 are each executed once, then comands C3
and c4 are executed n times. Finally command c5 is executed once and
the command line 4is finished. The iteration argunent (n) nust be a
ositive number (1 to 16,383), and if not specified is assuned to be
. If the nunber 4is negative or too large, an error nessage is
printed. Iteration brackets may be nested up to 20 |evels. Command
lines are checked t0 make certain the brackets are correctly used and
match prior to execution

Essentially, enclosing a portion of a conmand string in iteration
o Cyping That "porton ot | the string ot mee o RO exampres YA €M
*BGRARS3C-DIBS-JOVSS
is equivalent to typing:
*BGARARS-DIBS-J~DIBS-J-DIES-JVS$
and:
*B3C2CADXVO$S
is equival ent to typingt
*BADADYADADVADRDVSS
the fol | owm ng bracket structures are exanples of |egal usager

<IKLLHEIDD
LI 0

The following bracket structures are exanples of illegal conbinations

which W || cause an error nessage since the brackets are not properly
mat chedt

2
{L<>D

puring conmmand repetition, execution proceeds fromleft to right unti
a right bracket 4is encountered. EDIT then returns to the last left
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bracket encountered, decrenents the iteration counter and executes the
commands Wit hi n the brackets. Wen the counter is decremented to O,
EDIT |ooks for the nextiteration count to the |eft and repeats the
game procedures. The Overal| effect is that EDIT works its way to the
i nnennost brackets and then works its way back again. The most conmmon
use for iteration brackets 4is found in Commands such as Unsave, that
do not accept repeat counts. For exanpl et

*3{U>$S

Assume a file called SAVP (stored on device DK) is to be read and the

first fouroccurrences ofthe instruction MOV #200,R0 Oon each of  the
first five pages are to be changed to MOV #244,R4. The fol | owi ng
command | i ne is entered:

*EBSAMP$SCNACBGMOY #2808, RO$=JE2(GO$=C4$DOOEXES

L ——

~

The command |ine contains three sets of iteration |oops (A,B,C) and is
executed as follows:

Execution inftially proceeds fromleft to right; the file saMp i s
opened for input, and the first page 4is read into nemry. The pointer
is moved to the beginning of the buffer and a search 4is initiated for
the Character string #200,R0, \VWen the string 4is found, the
pointer is positioned at the end of the string, but the =3 conmand
nmoves . the pointer back so that it is positioned | mediately preceding
the string. At this point, execution has passed through each of the
first two sets of iteration loops (A,B) once. The innermost | oop (C)
I's next executed three tines, changing the Gs to 4s. @i rol now
moves back to pick up the second iteration of IooE B, and again noves
from left to right. Wen Iooe\hC has executed three tinmes, control
again rmoves back to |oop B. en loop B has executed a total of 4
times, control noves back to the second iteration of loop A, and s O
forth until all iterations have been satisfied.

3.5 MEMORY USAGE

The menory area used by the Editor is divided into four |ogical
buffers as fol | ows:

| MACRO BUFFER |
| SAVE BUFFER

FREE MEMORY

Hi gh Memory

COMMAND INPUT
BUFFER

| TEXT BUFFER |

Low Menory
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The Text Buffer contains the curtent page of text being edited, and
the Command Input Buffer holds the conmand currently being typed at
the termnal. 'If a command currently being entered by thée ‘user is

within 10 characters of exceeding the space available in the Comand
Buffer, the nessage:

* CB ALMOST FULL #*

is printed. |f the conmmand can be conpleted within 10 characters, the
user rra%: finish entering the command; otherw se he should type the
ALTMODE key twice to execute that portion of the command |ine already
conpl et ed. The nmessage is printed each tine a character is entered in
one of the last 10 spaces.

If the user attenpts to enter nore than 10 characters the nessage:
2CB FULL?

is printed and all conunands ta/ped within the |ast 10 characters are
ignored.  The user again has 10 characters of available space in which
to correct the condition.

The Save Buffer contains text stored with the Save (s) command, and
the Macro Buffer contains the command String macro entered with the
Macro (M) command.  (Both conmands are explained in Section 3.6.5.)

The Macro and Save Buffers are not allocated space until an M or S
comrand is executed. once an MorS conmmand iS executed, a omer QU
(unsave) command nust be executed to return that space to the free
ar ea.

The size of each buffer autonatically expands and contracts to
acconmpodate the text being entered; =~ if there iS not enough space
available to acconmodate required expansion of any of the buffers, a
n2%#NO ROOM*?" error nessage is typed.

3.6 EDITING COMWANDS

3.6.1 Input/Qutput Commands

| nput conmands are used to create files and read them into the Text
Buf fer where they become available for editing or listing. output
commands cause text to be |isted on the console termnal or line-
printer or witten out to a storage device, Sone commands are
specifical |y designed for either input 'er output functions, while a
few commands servé both purposes.

Once editing is conpleted and the page currently in the Text Buffet is
witten to the output file, that page of text is unavailable for
further editing until the file is closed and reopened.

3.6.1.1 Edit Read = The Edit Read command opens an existing file for

input and prepares it for editing. Only one file can be open for input
at a tine.
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The formof the command is:
ERdev: filnam ext$

The. string ar gunent (dev:filnam.ext) iS limted to 19 characters and
specifies the file to be opened. |If no device is specified, DK is
assuned. If afileis currently open for input, that file is closed,
any edits mde to the file are preserved.

Edit Read does not input a page otext nor does it affect the
contents of the other user buffers (see Section 3.5.)

Edit Read can be used on a file which is already open to 'close that
file frinput and reposition EDIT at its beginning. The first Read
command following any Edit Read command input's the first page of the

file,
Examples:
*ERDT1: SRMF. MACSS  Opens SAMP.MAC On device prl: for input.

*ERSOURCESS opens SOURCE on device DK for input.

3.6.1.2 Edit Wite = The Edit Wite comand sets up a file for
out put of newy created or edited text. Bowever, no text is output ,
and the contents of the user buffers are not affected. Only one file
can be open for output at a tine. Any current output files are closed

The fomoft he command i s:
EWdevsfilnam,ext [n)$

The string argunment (dev:filnam.ext[n]) iS limted to 19 characters
and is the name to be assigned to the output file being opened. If
devt is not specified, DK~ is assuned. n] is optional and
represents the length of the file to be opened. If not specified, one
hal f the largest available space is used; if this is not adeguate for

the output file size, the EF and EX conmands will not close The output
file, and all edits wll be [ost. It is thus reconmended that the [n]
construction be used whenever there is doubt as to whether enough space
I's available on the device for the output file.

If afile with the same nane already exists on the device, the old file
IS d?lgted when an EXit, End File or another Edit Wite command is
execut e

Examples:

*EWDK : TEST. MRCSS$ opens the file TEST. MAC on device DK
for output.

*EWFILE. BASL 11 1% opens the file FILE.BAS (allocating 11
blocks) on the device DK~ for output

3.6.1.3 Edit Backup = The Edit Backup command is used to open an
eX|st|n?_f||e for editing and at the same ti me create a backup \ersion
of the Tile. Any currently open file will be closed. No text Is read
or witten with this command.
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The form of the conmand i st

EBdevsfilnam.ext[n]$

The device designation, filename and extension are limted to 19
characters. ? dev: is not specified, pk: is assumed. ([n) is
optional and represents the length ofthe file to be opened; if not
specified, one-half the largest available space is used.

The file indicated in the command line nuat already exist on the
device designated since text will be read from this file as input. At
t he same time, an output file is opened under the same fil enane and

extension. ~~ After an EB conmand has been successfully executed, the
original file (used as input) is renamed with the current filename and
a .BAX extension; any previous file with this filenane and a .BAX

extension is del eted. The new output file_is closed and assigned the
name as specified in the EB conmmand.  This renamng of files takes
place Whenever an Exit, End File, Edit Read, Edit Wite or Edit Backup
conmmand is execut ed.

Examples:

*EBSY: BASL. MACSS Opens Basl.MAC on SY. \Wen editing is
conplete, the old Basi,MAC becones
BASI . BAX and the new file becomes
BAsl.MAC., Any previous Version of
BASl . BAX is del et ed.

*EBBAS2. BASL 151¢$¢  Opens BAS2,BAS 0on DK (allocating 15
blocks), Wen editing is conplete, the
ol d Bas2.Bas is | abel ed BAs2,BAK and the
new file becomes BAS2.,BAS, Any previous
Version of BAS2,BAK is del et ed.

In EB, ER and EW commands, leading spaces between the command and the
filename are illegal (the filename is considered to be a text string).
Al gevsfile.ext Specifications for EB, ER and EW commands conform tO
the RT-11 conventions for file namng and are identical to filenames
entered in command strings used W th other system prograns.

3.6.1.4 Read = The Read ccrmand (R) causes a page of text to be read
fromthe input file (previously specified in an ER or EB conmand) and
appended to the current contents, 4if any, of the Text Buffer.

The form of the command iss
R

No argunents aeused with the R command and the pointer isnot noved.
Text is input until one of the follow ng conditions is net:

1. Aform feed Character, signifyi n? the end of the page, is
0

encountered. At this point, the formfeed will be the |ast
Character in the buffer; or
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2. The Text Buffer is within 500 characters of being full.
(When this condition occurs, Read inputs up to the next
<CR><LF> conbi nation, then returns to Command Mde. An
asterisk ie printed as though the Read were complete, but
text will not have been fully input); or

3. An end-of-file condition is detected, (the *ECF* nessage is
printed when all text in the file has been read into nmenory
and no nore input is available).

The maxi mum nunber of characters which can be brought into nemory with
an R command is approxi mately 6,000 for an 8K System  Each additional
4K of menpry allows approximately 8 000 additional characters to be
i nput . An ‘error nessage ds prfited if the Read exceeds the nenory
available or ifno input is available.

3.6.1.5 Wite = The Wite command (W) noves |ines of text fromthe
Text Buffer to the output file (as specified in the Ew oxr EB command).
The format of the command is:

nw Wite all characters beginning at the pointer and
endjng at the nth <CR><LF>to the output file.

-nW Wite all characters begi nni n% on the =nth [ine and
terminating at the pointer to the output file.

OW Wite the text from the beginning of the current |ine
to the pointer.

/M Wite the text fromthe pointer to the end of the
buffer.

The pointer is not noved and the contents of the buffer are not
affected. If the buffer is enpty when the Wite is executed, no
characters are output.

Exanpl es:

*5H$S Wites the next 5 lines of text starting
?tl t he pointer, to0 the current out put
ile.

*-2H$$ writes the previous 2 lines oftext,
ending at the pointer, to the current
output™ file.

*B/HES Wites the entire Text Buffer to the

current output file.
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36.1.6 Next = The Next command acts as both an input and out put
command since it performs both functions. First it wites the current
Text Buffer to the output file, then clears the buffer, and finally
reads in the next page of the input £ile, The Next command can_be
repeated n times by specifying an argunent before the command. The

conmand format is:
nN

Next accepts only positive arguments (n) and |eaves the pointer at the
beginning of the buffer. It fewer than n pages are available in the
input file, all available pages are input to the buffer, output to the
current file, and deleted fromthe buffer; the pointer is |eft
positioned at the beginning ofan enpty buffer, and an error nessage
is printed. = This Command is equivalent to a conbination of the
Beginning, Wite, Delete and Read conmands (B/W/DR). Next can be used
to space forward, in page increnents, through the Input file.

Example:

*2N$$ Wites the contents of the current Text
Buffer to the output file, Read and
wite the next page of text. Cear the
buffer and then read in another page.

3.6.1.7 List =« The List command prints the specified number of |ines
on the congole termnal. The format of the command iss

nL Print all characters beginning at the
pointer and efnding with = the nth
<CR><LP>.

-nL Print all characters beginning with the

first Character on the -nth line and
termnating at the pointer.

oL Print from the beginning of the current
line up to t he pointer,

/L Print fromthe pointer to the end ofthe
buffer.

The pointer is not noved after the command is execut ed.
Exanpl es:

*-2L$$ Prints all characters starting at the
second preceding line and ending at the
pointer.

*4L$$ Prints all characters beginning at the
pointer and termnating at the 4th
{CRX{LF)>,

Assumi ng the pointer |ocation iss

MOVB 5(R1),@R2
ADD+ Rl, (R2)+
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The conmand:
*-1014¢

Prints the previous 1 1/2 lines up to the pointer:
MOVB 5(R1),€R2
ADD

3.6.1.8 Verify = The Verify conmand prints the current text line

(the line containing the pointer) on the termnal. The position of

the pofnter within the |ine has no effect and t he pointer does not
mve . The comand format is:

\%

No arguments are used. The V command 4is equivalent to a OLL (List)
conmand.

Example:

171 The conmand causes the current |ine of
RDD R1, CR2)+ text to be printed.

3.6.1.9 End File = The End File command closes the current output
file., This conmand does no input/output operations and does not move
t he pointer, The buffer contents are not affected. The output file
is clpgsed, containing only the text previously output.

The form of the command is:
EF

No argunents are used. Note that an implied EF command is included in
EwW and EB commands.

3.6.1. 10 Exit ~ The EXit conmand is used to termnate editi n?, copy
the text buffer and the remainder of the input file to the oufput file,
close input and output files, and return control to the nonitor. 1t
performs consecutive Next cormmands until the end of the input fileis

reached, then closes both the input and output files.

The command fonnat is:

EX
No argunments are used. Essentially, Exit is used to copy the
remai nder _of the input file into the output file and return to the
moni t or. Exit is |egal only when there is an output file open. If an

output file is not open and it 4s desired to termnate the editing
Session, return to the nonitor with ¢TrRL C
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NOTE

An EF or EX conmmand ig necessary in
order t0 nake an output file permanent.
If crrRL C is used to return to the
nmonitor without a prior execution of an
EF command, the current output file ie
not saved. (It can however, be made
permanent using the nonitor  CLOSE
comand;  see Section 2.7.2.5.)

An exanple of the contrasting uses of the EF and EX commands foll ows.

Assume an input file, SAMPLE, contains several pages of text. The
user Wi shes to nake the first and second pages of the file into
separate files called SAM1 and SAM2, respectively; the remaining
pages of text will then make up the file SAWPLE Thi s can be done
using these commands:

*EWSAMLSS
*ERSAMPLESS
*RNEF$$
*EWSAMZSS

*NEF $¢
*ENSAMPLESEXSS

The user mght note that the EF commands are not necessary in this
example since the EW Command closes a currently open output file
before opening another.

3.6.2 Pointer Relocation Commands

Pointer relocation commands allow the current |ocation pointer to be
moved within the Text Buffer.

3.6.2.1 Begti nning = The Begi nning conmand noves the current |ocation
pointer t0 the beginning of the Text Buffer.

The comand format is:
B

There are no argunents.

ror exanpl e, assume the buffer contains:
AD ALy (k5D

CLR @Rr2
MOVB (R1) ,€R2
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The B conmand:

*B$$
nmoves the pointer to the beginning of the Text Buffer:
4+ MVB  5(R1),e@R2
ADD Rl, (R2)+

CLR @r2
MOVB  6(R1), @R2

3.6.2.2 Junp = The Junp command noves the pointer over the specified
number of characters in the Text Buffer.

The formof the command is:

(+ or =) nJ Move the pointer (backward or  forward) n
characters.
o Mve the pointer to the beginning of the current

line (equivalent t 0 OA).

/3 Move the pointer to the end of the Text Buffer
(equivalent to /A).

=J Mve the pointer backward n characters, where n
equal s the length of the last text argument used.

Ne?ati ve argunents nove the pointer toward the beginning of the
buf fer, positive arguments toward the end. Junp treats carriage
return, line feed, and form feed characters the same as any other
character, counting one buffer position for each.

Bxampl es:

*3J$$ Moves the pointer ahead three
characters.

*-47$$ Moves the pointer back four characters.

*BSGAECS=J$S Mve the pointer so that it inmediately

precedes the first occurrence of 'ABC'
in the buffer.

3.6.2.3 Advance = The Advance comand is sinmilar to the Junp command

except that It noves the pointer a specified number of lines (rather

ttr?anl single characters) and leaves it positioned at the beginning of
e line.

The form of the command is:

nA Advance the pointer forward n |ines and
osition it at the beginning of the nth
i ne.
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nA Move the pointer backward past n
{CRYXLF)> combinations and positionit at
the beginning of the =nth- line.

OA Advance the pointer to the beginning of
the current line (equivalent to 0J),

/A Advance the pointer to the end of the
Text Buffer (equivalent to /J).

Exanpl es:
*3A¢S Moves t he pointer ahead three lines
Assumi ng the buffer contains:
CLR @R2
r
The command
*BASS

Moves the pointer toO:
LCLR éR2

3.6.3 Search Conmands

Search comands are used t0 locate Specific characters or strings of
characters within the Text Buffer

.6.3.1 Get « The Get comand starts at the pointer and searches the
urrent Text Buffer for the nth occurrence of a specified text string.
f the search is successful, the pointer is |eft immediately follow ng
he nth occurrence of the text string. |f the search fail's, an error
message is printed and the pointer is left at the end of the Text
Buffer.  The format of the conmand is:

3
c
|
t

nGtext$

The ar gument (n) nmust be positive and is assunmed to be 1 if not
ot herwi se sFemf|ed. The text string may be any length and
imediately follows the G conmand. The search is made on the portion
of the text between the pointer and the end of the buffer

Exanpl e:
Assuming the buffer contains:

MoV PC,R1
MOV #VECT,R2
CLR @R2
MOVB  S(Rl),@R2
ADD R1,(R2) +
CLR @R2
MOVB  6(R1) ,@R2
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The commands
*GADD$$
positions the pointer at:
ADD.  #DRIV-,,R1
The commandt

#3GOR2$$
positions the pointer at:

ADD Ri, (R2)+
CLR €R2,

After search conmands, the pointer is |eft jnnediatejy follow ng the
t ext object, Using a search command in conbination wifh =3 will "place
the pointer beforet he text Object, as follows:

*GTESTS$=J$¢

Thi s command conbi nati on places t he pointer before *TEST',

3.6.3.2 Find =« The Find command starts at the current pointer and
searches the entire input file for the nth occurrence of the text
string. If the nth occurrence of the text strlnP iIs not found in the
current buffer, a Next command is automatically perfornmed and the
search is continued on the new text in the buffer.” Wen the search is
successful , the pointer i S | eft immediately followi ng the nth
occurrence of the text string.. ff the search fails (i.e., the
end-of -file is detected forthe input file and the nth occurrence of

the text string has not been found), an error message is printed and

the pointer is'left at the beginning of an enpty Text Buffer.

The form of the command is:

nFtext$

The argunent (n) nmuet be positive and is assuned to be 1 if not
otherwise specified.

By deliberately specifyin
close out his file; tha
input file to the output f

g a nonexistent search string, the user can
tlls, he can copy all remaining text fromthe
ile.

Find is a combination of the Get and Next commands.

Exanpl et

*2FMOVE 6(R1), BR2$$ Searches the entire input file for
the secona occurrence of the text
string MovB 6(Rl),eR2, Each
unsuccessfully searched buffer is
witten to the output file.
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3.6.3.3 Position « The Position command searches the input file for
the nth occurrence of the text string. If the desired text string is

not found in the current buffer, the buffer is cleared and a new page
is read from the input file.  The fonnat ofthe conmand Is:

nPtext$

The argument (n) nust be positive, and is assumed to be 1 if not
ot herwi se specified. When a P command is executed the current
contents ofthe buffer are searched from the location of the pointer
to the end of the buffer. If the search is unsuccessful, the buffer
is cleared and a new page of text is read and the cycle is continued.

If the search is successful, the pointer is positioned after the nth
occurrence of the text. If it is not, the pointer is left at the
begi nning of an enpty Text Buffer

The Position command is a conbination of the Get, Delete and Read
connnands; it Is nost useful as a nmeans of placing the |ocation
inter in the input file. For exanple, if the aim of the editin
eSS on is t0 create a new file fromthe second half ofthe inpu

file, a Position search will save time,

The difference between the Find and Position commands is that Find
writes the contents of the searched buffer to the output file while
Position deletes the contents of the buffer after it is searched.

Examples

*PADD R1, (R2)+$% Searches the entire input file for the
specified string | ?norl ng the
unsuccessful Iy searched buffers.

3.6.4 Text Modification Commands

The follow'ng commands are used to insert, relocate, and delete text
in the Text Buffer.

3.6.4.1 Insert « The Insert command causes the Editor to enter Text
Mbde and al lows text to be inserted imediately follow ng the pointer.
Text is inserted until an ALTMODE is typed and the pointer is
positioned immediately after the last Character of the insert. The
command format i st

Itext$

No arguments are used with the Insert command, and the text string is
limted only by the size of the Text Buffer and the space available.
Al'l characters except ALTMODE are legal in the text string. ALTMODE
terminates the text string.

NOTE
Forgetting to type the 1 command will

cause the text entered t0 be executed as
connnands
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EDIT automatical |y protects agai nst overflowing the Text Buffer .during
€

an Insert. ff the 1 command is the first command in a multip
command |ine, EDIT ensures that there will be enough space fort he
Insert to be executed at |east once. If repetition of the command
exceeds the availabl e memory, an error message i s printed.
Exanpl e:
*1MOY  #BUFF, R2 Ingerts the specified text at
Moy #L INE. R1 the current l|ocation of the:
MOVE -1(R2), ROS$S pointer and | eaves the pointer

posi tioned after RO

3.6.4.2 Delete = 1the Del ete command renoves a specified number of
characters fromthe Text Buffer. Character8 are deleted starting at
the pointert upon conpletion, the pointer is positioned at the first
Character follow ng the deleted taxt.

The form of the command is:

(+ or =) nD Delete n characters (forward or backward
from the pointer).

oD Del ete from beginning of current line to
the pointer (equivalent to OK).

/D Del et e from pointer to end of Text
Buffer (equivalent to /K).

=D Delete =n characters, where n equals the
length ofthe |ast text argument used.

Exanpl es:

*-208$ Del etes the two characters immediately
precedi ng the pointer.

*B4FMOY R1$=D$ Deletes the text string 'MOV R1*, (=D
used in_ conmbination with a search
conmand will delete the indicated text
string).

Assuming a buffer of:
ADD R1, (R2)+
CLR 4€R2

t he command:
*0DS$S$
| eaves the buffer withs

ADD Rl, (R2)+
f@RZ
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3.6.4.3 Kill] - The Kill commnd removes n |ines from the Text
Buf fer. Lines are deleted starting at the location pointer; upon

conpletion of the command, the pointer iS_positioned at -the beginning
of the line following the deleted text. The command format | st

nK Del ete lines begi nning at the pointer
and ending at thé nth <CR><LF>.

-nK Delete lines beginning with the first
Character in the -nth line and ending at
t he pointer.

OK Delete fromthe beginning of the current
line to the pointer (equival ent to 0D),

/K Del ete fromthe pointer to the end of
the Text Buffer (equivalent to /D).

Example:

*2K$$ Delete lines starting at the current
| ocation pointer and ending at the 2nd
{CRY{LF).

Assuming a buffer oft

ADD R1l, (R2) +

CL @R2

MOV 6(R1) ,@R2
the conmand:

e

alters the contents of the buffer to:

ADD R1,(R2) +
CLR,

Kill and Del et e commands perform t he same function, except that Kill
is line-oriented and Delete is Character-oriented.

3.6.4.4 Change = The Change connnand replaces ncharacters, starting
at the pointer, Wth the specified text string and |eaves the pointer
positioned imediately following the changed taxt.

The form of the command is:

(+ or =) nCtext$ Replace n characters (forward or backward fromthe
pointer) With the specified text.

Octext$ Replace the characters from the beginning of the

line up to the pointer With the specified text
(equivalent to (Xf?

[Ctext$ Replace the characters fronlthegninterto the end
of }h? buffer with the specified text (equivalent
to /X).

3-22



Text Editor

=Ctext$ Replace -n characters With the indicated text
string, where n represents the length of the |ast
text argument used.

The gize of the text is limted only by the size of the Text Buffer
and the space available. Al characters are |legal except ALTMODE
which termnates the text string.

If the C command is to be executed more than once (i.e., it is
enclosed in angle brackets) and if there i S enough space available so
that the command can be entered, it wll be executed at |east once
(provided it appears first in the command string). If repetition of
the command exceeds the available nmemory, an error nessage is printed.
The Change command is identical to executing a Delete command 1ol | owed
by an InSert (nDItext$).

Exanpl es:

*SCHVECTSS Repl aces the five characters to the
right of the pointer with #VECT,

Assuming a buffer oft

CLR @Rr2

MOV+ 5(R1) ,@R2
The command:

*@CARODBSS

| eaves the buffer wth:

CLR @R2
ADDB4 5(R1) ,@R2

=C can be used in conjunction with a search conmand to replace a
specific text string as fol | ows:

*GFIFTY:$=CFIVE:$ Find the occurrence o the text string
FIFTY: and replace it with the text
string FIVE.

3.6.4.5 Exchange - The Exchange conmand exchanges n |ines, beginning
at the pointer, with the indicated text string and |eaves the pointer
positioned after the changed text.

The form of the command is:

nXtext$ Exchange all characters beginning at the (f_ointer
and ending at the nth <CR><LF> wi'th the indicated
text.

-nXtext$ Exchange all characters beginning with the first
Character, on the =nth |Ine and ending at the
pointer With the indicated text.

OXtext$ Exchange the current line from the beginning to
the pointer with the specified text (equivalent to
0C).
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[ Xtext$ Exchange the linesfomt he pointer to the end of'
the buffer with the specffed text (equivalent tO
/C).

All characters are legal in the text string except ALTMODE which
terminates ine. text.

The Exchange command is identical to a Kill command followed by an
Insert (nKItext$), and accepts all |egal line-oriented argunents.

If the X command is enclosed within angl e brackets so that it wll be
executed nore than once, and if there |s.enou?h menory space avail abl e
so that the X conmand can be entered, it wll be executed at |east
once (provided it 4is first inthe conmand strlngrzIé [f repetition of
the conmand exceeds the available memory, anerrortressage is printed.

Example
*2XADD R, <R2)+ Exchange8 the two lines to
CLR @R2 the right of the pointer | ocation
$$ with the text string.

*

3.6.5 Wility Commands

3.6.5.1 Save = The Save command starts at the pointer and copies the
specified nunber of lines into the Save Buffer (described previously
in Section 3.5).

The form ofthe command is:

ns
The argunent (n) must be positive. The pointer position does not
change and the contents of the Text Buffer "are not altered. Each tine
a Save is executed, the previous contents of the Save Buffer, if any,
are destroyed. rf the Save command causes an Overflow of the Save
Buffer, an error nessage is printed.
Exanpl et

Assune the Text Buffer contains the following assenbly |anguage
subrout i ner
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; SUBROUTI NE __ MSGTYP

sWHEN CALLED, EXPECTS RO TO POINT TO AN
;ASCII MESSAGE TRAT ENDS | N A ZERO BYTE,
;TYPES TRAT MESSAGE ON THE USER TERM NAL

<ASECT
«=1000
MBGTYP: TSTB (%0 % ; DONE?
BE 3 YES=-RETURN
ML OOP: TS B @&137564 sNO-Is TERM NAL RBADY?
‘NO-VAIT
Movs(%0)+ @4177566 ; YES PRI NT CHARACTER
BR MSGTYP s LOOP
VDONE: RTS %7 s RETURN
The command:
*1458$
stores the entire subroutine in the Save Buffer; it may then be

inserted in a program wherever needed by using the U comand.

3.6.5.2 uUnsave = The unsave command inserts the entire contents of
the Save Buffer into the Text Buf fer at the pointer | ocati on and
| eaves the pointer positioned followng the inserted text.

The form of the command i st

U Insert in the Text Buffer the ~contents of the Save
Buf fer.

ou Clear the Save Buffer and reclaimthe area for text.
Zero is the only legal argument to the U command,

The contents of the Save Buffer are not destroyed by the unsave
gormar&d (only by the QU conmand) and may be Unsaved as many tines as
esired.

[f there is no text in the Save Buffer and the U command is given, the
?*NO TEXT*? error message is printed. |f the unsave command causes
Sn (l}/erglow of the Text Buffer, the ?*NO ROOM*? error message is
i splaye

3.6.5.3 Macro = The Macro comand inserts a Command String into the
EDIT Mcro Buffer.  The Macro conmand is of the form

M/command string/ Stf(%re the command string in the Mcro
Buf f er

oM Clear the Macro Buffer and reclaim the
or area for text.

M//

/ represents the delimter Character. The delinmter is always the
first Character following the ™ command, and may be any Character
which does not appear in the Macro command string itself.
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Starting with the Character following the delimter, EDIT places the
Macro command String characters into its internal Macro Buffer until
the delimter ias_encountered again. At this point, EDIT returns to
Command Mode. The Macro conmand does not execute the Macro String;
it merely stores the conmand string so that it can be executed |later
b¥ the Execute Macro (EM command.  Macro does not affect the contents
of the Text or Save Buffers.

Al'l characters except the delimter_are Ie?al Macro command string
characters, i ncludi ng single ALTMODES o termnate text commands.
A{I. commands, except the Mand EM commands, are legal in a conmmand
string macro.

In addition to the OM conmand, typing the M conmand i mredi at el
followed by two identical characters (assunmed to be delimters) an

two ALT characters also clears the Macro Buffer.
Exanpl es:
* /088 Clears the Macro Buffer
*M/GROS$-CLE/$$ Stores a Macro to change RO to Rl.
NOTE

Be careful to choose infrequently used
characters as macro delimters;, “use of
frequently used characters can | ead to
i nadvertent errors. For exanple,

% GMOV RO$=CADD R1$ $$
7¥NDFILE*?

In this case, it was intended that the
macro be GMOV RO$=CADD R1$ but since the
i er Char act er (the Character
owm ng the M) is a space, t he space
owing MWV is used as the second
ter, termnating the macro. EDIT
hen returns an error when the R0$=
becomes an illegal command structure.

— O —h—hO
®oo

3.6.5.4 Execute Macro =« The Execute Macro command executes the
command string specified in the last Macro conmmand.

The form of the conmmand is:
nEM

The argunent (n) nust be positive. The macro is executed n times and
returns control to the next command in the original comand string.
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Exanpl es:
*M/BGRE$-C1$/$$
*B1BOBENS$ . Executes the MACRO stored in
?#SRCHFAILIT N MRCRO*? the previous exanple. an error
message 4s returned when the
end of buffer is reached.

(This macro effecti V%Igc_hanges
all occurrences of in the
Text Buffer to Rl,)

*1MOV PC, R1$ZEMICLR @RZS$$ In a new program, inserts

* MOV pc,R1 t hen executes the
command i n the Macro Buf f er
twice before inserting CLR
@Rr2,

3.6.5.5 Edit Version « The Edit Version command di splays the Version
number Of the Editor in use on the console terninal.

The form of the command ie:
EV$
Exanpl e:

*EVSS
vea-o1
L]

3.6.5.6 Upper- and Lower-Case Conmands = users Who have any  upper/
| ower-case termnal as part of their hardware configuration may take
advantage of the upper- ‘and |ower-case capability of this termnal.
Two editing commands, EL and EU, permt this.

When the Editor is first called (R EDIT), upper-case node is assumed;
al| characters typed are automatically translated to upper case. To
al | ow processing of both upper- and |ower-case characters, the Edit
Lower conmand i S entered:

X:L%e
%i Text and commands can be entered in UPPER and lower case.$$
X

The Editor now accepts and echoes upper- and |ower-case  characters
received from the keyboard, and Qutputs text on the teleprinter in
upper- and | ower-casé.

To return to upper-case mode, the Edit Upper command is used:
XEUS$S

Control also reverts to upper-case node upon exit from the Editor (via
EF, EX or CRTL O).
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Note that when an EL conmmand has opeen issued, Edit comands can be en-
tered in either upper- or |ower-case. Thus, the follow ng twocommands
are equival ent

¥GTEXT$=Cnew textdVsé
XdTEXT$=crneuw tontéves

The Editor automatically translates (internally) all commands to upper-
case i ndependent of EL or EU

3.7 THE DI SPLAY EDI TOR

In addition to all functions and commands nentioned thus far, the
Editor has additional capabilities to allow efficient use of VP-11
di splay hardware which may be part of the system configuration (GT40,
GT44, DECLAB 11/40).

The nost apparent feature is the ability to use the dlsPIay screen
rather than the console termnal as a window into the Text Buffer for
rintout of all textual input and output. \Wen all the features of

Fhe dlsgnay Editor are in use, a 12" screen displays text as shown in
igure 3-1:

“GET AN [NPUT LINE

TFCNT. RO TANY RESERVED TF°S?
318 TN

THO
10 PRKEDING RrQ rm:ugnT 1vES. UPDATE PAGE NUMBER
0 -1, FAGEX
LINES OF TEXT LIP‘JNu: “INIT NEW CREF SERUENCE
FFINT
SECACHp
CURSOR . _§ WINDOW
(CURRENT LINE) ,INTO THE
TEXT BUFFER

AND 9 FOLLOWING
LINES OF TEXT

SEPARATION LINE

3 PRECEDING SIBSCOPL.PICSS
bl dd

COMMAND LINES 11008
ag

CURRENT COMMAND
LINE

. Figure 3-1
Di splay Editor Format
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The maj or advantage is that the user can now see immediately where the
interis. The pointer appears between characters on the screen as a
rlght bl i nkin Lishaﬁed cursor and can be detected easily and

quickly. Note that if the pointer is placed between a carriage return

?Hd Ilqelfeed, it appears in an inverted position at the beginning of
e next line.

In addition to displaying the current [ine (the line containing the
cursor), the 10 lines of text preceding the current line and the 9
lines following it are also _in view Each time a command string is
executed (via a double ALTMODE) this portion of the screen iS
reﬁresﬁed so that it reflects the results of the commands j ust
perforned.

The lower eection of the screen contains 4 lines of editing commands.
The command line currently being entered is |ast, preceded by the
three nost recent command |ines. This section is separated fromthe
text portion of the screem by a horizontal |ine of dashes. As new
command |ines are entered, previous conmand lines are scrolled upward
off the command section SO that only four command lines are ever In
Vi ew,

A 17" screen displays 30 lines of text and 8 conmand |ines.

3.7.1 Using the Display Editor

The display features of the Editor are automatically invoked whenever
the gystem scroller is in use and the user types:

R EDIT

Hcwever, if the system does not contain vr-1l display hardware, the
display features are not enabled.

Providing that the system does contain vr-11 dISﬁ|ay hardwar e and t hat
the user wishes t0 enploy the screen during the editing Session, he
may activate it in one of two ways (all editing conmands and functions
previously discussed in this chapter are valid for use):

1. ff the scroller is in use ﬁ[.e., the GI' ON nonitor conmand
has been typed prior to calling the Editor), EDIT recognizes
this and automafically continues using the screen for display
of text and commands. -~ However , it rearranges the scroller so
that a "window" into the Text Buffer appears in the top
two/thirds of the Screen, while the bottomthird is used to
%|?play coomand lines.  This arrangement is shown in Figure

The Edit Console command can be used to return the scroller
to its normal node so that text and conrnands appear as
described in ChaFter 2, Section 2.7.1 (i.e., using the full

screen for di sp a¥ of command lines, and elimnating the
window). The form Of the command is:

EC
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For exanpl e:

*BREC2LS$S The second and third |ines of the
current buffer are listed on the Screen;
there is no window into the Text Buffer
at this point.

Subsequent EC commands are ignored if the wi ndow into the
Text Buffer is not being displayed.

To recall the window, the Edit Display conmand is used:
ED

The screen is again arranged as shown in Figure 3-1.

2. Assune the. scroller is not in use (i.e., the GI ON command
has not been typed, or the nmonitor GI' OFF command has been
typed prior to calling the Edi tor?. When the user calls EDIT,
an asterisk appears on the console termnal as described in
Section 3.1. using the ED command at this tine provides the
window into the Text Buffer; however, conmands continue to
be echoed to the console termnal.

When ED is used in this case, it nmust be the first command
issued; otherwise, it becomes an illegal command (since the
nenory used by the display buffer and code, amounting to over
600 words, is reclainmed as working space). The dfsplay cannot
be used again until a fresh copy of EDIT is | oaded.

Wiile the display of the text w ndow is active, ED commands
are ignored.

Typing the EC command clears the gereen and returns all
output to the console termnal.

NOTE

under the Single-Job Mnitor only, after
the editing Session is over, it is
recommended t hat the screen be cl eared

either typing the EC command, or
returning to the nonitor and using the
nmonitor TNITIALIZE conmand. Failure to
do this may cause unpredictable results.

3.7.2 Setting the Editor to Inmediate Mode

An additional node is available in EDIT to provi de an easier and
faster degree of interaction during t he editing session, Thi s node is
cal led I medi ate Mbde and conbi nes the nost-used functions of the Text
and Command Mbdes--nanely, to reposition the pointer and to delete and
I nsert characters.

| medi ate Mbde may be used only when the WC-11 display hardware is

active and the Editor 4is running; it is entered by typing two
ALTMODES (only) in response to the Comand Mobde asteriskr
*$$
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The Editor responds by echoing an excl amati on point on the screen,
The exclamation character remains on the screen asl ong as control
remains in Immediate Mbde.

Onca I medi ate Mode has been entered, only the conmands in Table 3-3
are umed. None oft hese commands echoes, but the text appearing on the
screen is constantly refreshed and updated during the editing process.
Note that no EDIT commands ot her than those in Table 3-3 may be used
while control remains in |Inmediate Mde.

To return control to the display Editor's nornmal Command Mbde at any
time While in Immediate Mbde, type a single ALTMODE. The Editor
responds W th an asterisk and the user may proceed wusing all normal
Editing commands. (Immediate Mbde commands typed at this time will be
accepted as command Mdde input characters.) To return control to the
monitor while in Imediate Mde, type CTRL C

~ Table 3-3
| medi ate Mode Commands

Command Meani ng

CTRLN Advance the pointer (cursor) to the
begi nning of the next line (equivalent
to A).

CTRL G Move the pointer (cursor) to the
begi nni ng of the previous line
(equivalent to -a).

CTRL D Move the pointer 1cursor) forward by one
Character (equivalent to J).

CTRLV Move t he pointer (cursor) back by one
character (equivalent to ~J).

RUBOUT Delete t he Char act er i medi atel y
preceding the pointer (cursor)
(equivalent to =D),

CTRLC Return control to the monitor.

ALTMODE {(one onl y) Return control to Command Mbde.

(two) Direct control to |Imediate Mde.
Any ot her character Insert the Character as text positioned
t han those above immediately before the pointer (cursor)

(equivalent to 1),
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3.8 EDI T EXAMPLE

The fol |l owing exanple illustrates the use of some of the EDI T commands
t 0 change a program stored on tha device ok  Sections of the terninal
outp*t are coded by letter and corresponding explanations follow the
exanpl e.

. R ENIT
A *ERDK : TESTL. MACSS
*EWDK : TEST2. MACSS

*R$S
rr’L$S
i TEST PROGRAHM
START : MOV #1608, %6 i INITIHLIZE STRCK
HOV #MSG. %@ ;POINTR@T O MESSAGE
| Bﬁ JSR %7sMSGTYF i FRINT
HALT i STOP
MSG : .ASCIIZIT WORKS/
BYTE 45
BYTE 12
L BYTE @

C {+8 17 sp$s$
*GFROGRAMS S
D{*OLSS
; PROGRAM®I TO TEST SUBROQUTINE MSGTYF. TYFES
E{‘;‘THE TEST FROGRAM WORKS*®
| yuUN THE TEMINIM\RMINAL$S
*F RSCI I/ $8
F(*ecrus TEST PROGRAM WORKSS$S$
*P. BYTE-X
G{ *F.BYTE Bsvss$
. BYTE @
ol
. END
$B/LSS
; PROGRAM TO TEST SUBROUTINE MSGTYF. TYFES

; “THE TEST PROGRRM WORKS™
i ON THE TERMINAL

STRRT: MOV #1088, %6 s INITIALIZE STHCK

H< nov EMSR. 2@ ; POINT RO TO MESSAGE
i JSR Z7sMSGTYF FRINTI T

HALT i STOP

NSG - .RSCII/THE TEST PROGRAM WORKS/
BYTE 15
. BYTE 12
BYTE B
END

q
*EX$S
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A The EDI T program is called and prints an #, The input file is
TEST1.MAC; he output file is TEST2.MAC and the first page of
i nput is read.

B The buffer contents are |isted.

Be sure the pointer is at the beginning of the buffer. Advance
pointer one character (past the ;) and delete the "TEST =,

D Position pointer after PROGRAM and verify the position by listing
up to the pointer,

E Insert taxt. RUBOUT used to correct typing error.

F Search for .ascrtr/ and change "| T WORKS®"to "THE TEST PROGRAM
WORKS",

G CTRL x typed to cancel P command., Search for @ ,pyre o" and
verify location of pointer with V command,

H Insert text. Return pointer to beginning of buffer and list
entire contents of buffer.

1 Cl ose input and output files after copying the current taxt

buffer as well as the rest ofinput file into output file. EDT
returns control to the monitor.

3.9 EDI T ERROR MESSAGES
The Editor prints an error nessage whenever one of the error

conaitions.  Itsted next occurs. Prior to executing any conmands, the
Editor first scans the entire commandstring for errors in command
format (il | egal arguments, i || egal combinations Of commands, etc.). ff

an error ofthis type {is f'ound, an error message of the form:
?ERROR MBG?

is printed and no commands are executed. The user must retype the
command.,

If the command string is _s?/nt actically correct, execution is started.
Execution errors are still possible, however (buffer Overflow, I/0
errors, etc.), and if such an error occurs, a nessage of the form:

?7* ERROR MsG*?
is printed. |n this case, all commands preceding the one in error are
executed, while the Ccommand in error and those following are not

execut ed. Mbst errors wi || generally be of the syntax type and can be
corrected before execution.
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when an error occurs during execution of a Macro, the message format

is:

?message | N MACRO?

or

?*message | N MACRO*?

depending on when it is detected.

Message
*CB ALMOST FULL*

2¢B FULL?

?*Dl R FULL*?
7*EQF*?

?*FILE FULL*?

?7*FILE NOT FND*?
?2*HDW ERR*?

?21LL  ARG?

?1 LLCVD?

7ILL DEV*?

?21LL  MAC?

Expl anati on

The command currently being entered is within
10 = characters Of exceeding the space
avail abl e in the Command Buffer.

Command exceeds the space allowed for a
command string in the Command Buffer.

No roomin device directory for output file.

Attenpted a Read, Nextor file sear chi ng
command and no data was avail abl e.

Available space for an output file is full,
Type a cTRL C and the CLOSE nonitor conmand
to save the data already witten.

A;[jf[errpt ed to open a nonexisting file for
editing.

A hardware error occurred durinqr 1/0. May be
caused by WRITE LOCKed devi ce. ry again.

The argument specified is il | egal for the
command waerd, A negative argument Was
specified where apositive one was expected
or argunent exceeds the range + or = 16, 383.

EDIT does not recogni ze the command
speci fi ed; ED was not "the first command
%ssaxed when used to activate the display
ardware.

Attempted t O open afile on an 'ill egal
device, orattenpted to use display hardware
when none was available (it may be’in use by
the other job).

Delimters were inproperly used, or an
attenpt was made to enter an M command during
execution of a Macro or an Ev command while
an EM was in progress.
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Message
2% LL  NAME*?
7*NO FILE*?

?*NO ROOM*?

?*NO TEXT*?

?*SRCl | FATIL*?

?"<{>"ERR?

Expl anation
Flill e Inama' specified in EB, EW or ER is
illegal.

Attenpted to read or wite when no file is
open.

Attenpted to Insert, Save, Unsave, Read,

Next, ~ Change or Exchange when there was not
enough room in the ‘“appropriate buffer.

Del efe unwanted buffers to create nobre room
or wite text to the output file.

Attenpted to call in text from the Save
Buf fer when there was no taxt avail abl e.

The text string specified in a Get, Find or
Position command was not found in the
available data.

[teration brackets are nested too deeply or
used illegally or brackets are not matched.
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CHAPTER 4
PERIPHERAL INTERCHANGE PROGRAM (PIP)

The Peri pheral Interchanl%_e Program (PIP) IS the file transfer and
mai nt enance utilitéy for -11. "PIP 4s used to transfer files between
any of the RT-11 devices (listed in Table 2-2),nerge and delete files
from these devices, and 1ist, zero, and conprese device directories.

4 CALLI NG AND USING PI P
To call PIP fromthe system devi ce type:
R PIP

in response t0 the dot printed by the Keyboard Monitor. The Command
String Interpreter prints an ~asterisk at the left margin of the
termnal and waits to receive a line of filenames and command
Swi t ches. PI P accepts up to six input filenames and three out put
filenanmes;  command switches are generally placed at the end of the
command String but may follow any filename in the string. There is no
limt to the number of switches which nay be indicated jn a conmand
line, as long as only one Operation (i'nsertion, deletion, etc.) is
represent ed.

since PIP performs file transfers forall RT-11 data formats = (ASCII,
Obj ect, and image) there are no assuned extensions for either input or
outp,u%, (fjlles; all extensions, where present, nust be explicitly
speci fied.

Following completion of a PIP Operation, the Command Strin
Interprefer prints an asterisk at the left margin of the teleprinte
and waits for another PIP command line. Typing CTRL C at any t
returns _ control to the Keyboard Mnitor. *~ To restart PIP, type RPIP
or the REENTER command in response to the monitor's dot.

4,1.1 Using the "WIld carda® Construction

PIP follows the Standard file specification syntax explained in
Section 2.5 (Chapter 2) with one exceptiont the asterisk character
can he used in a Command String to represent filenames or extensions.
The asterisk (called the "wild card®) in a file specificatjion means
*all", Fox M8t ance, *"*.,MAC" means all files with the extension .MAC.



Peri pher al Interchange Program

regardless  of filename. “FORTN,*" neans al| files with the filename
FORTN regardless of extension. =+ #» neans all files, regardless of
nane or extension.

The wild card Character is legal in the following cases only (swtches
are explained in the next section):s

1. Input file specification for the co and multiple co
opeeations (i.%., no swtch, /r, /B, arﬁ)éll /A) . P by

2. File specification for the delete Operation (/D).

3. I(r}pl;t and output file specifications for the renaxne Qperation
R).

4, Input and output file specifications for the multiple copy
Qperation (/X).

Input file specifications for the directory 1list operations
(/L, /E, /F) .

Oﬁerati ons on files implied by the wild card asterisk are perfonned in
the order in which the files appear in the directory. System files
with the extension .SYS and files with bad blocks and the extension
.BAD are ignored when the wild card Character is used unless the /¥
switch is Specified.

Exanpl est

*x, BAKAD Causes all files with the extension ,BAK
éregardl ess of their filenames) to be
eleted fromthe device DK

#% TST=# BRK/R Renames all files with a BAK extension
regardless of filenanes) so that these
iles nw have a .TST extension
(maintaining t he same filenames).

KRKL: Ko X/ X/ YKo K Transfers all files, including system
files, ~ (regardless of filename or
extension) from device DK to device RK1,

*%, MACy % . ORJ/L Lists all files with .mac and .oBJ
ext ensi ons.

4.2 PIP SWTCHES

The various oi)erati ons which can be performad by PIP are summarized in
Table 4-1. f no switch is specified, PIP assunes the Operation is a
file transfer in |ma(T:1e (/1) node. Detailed explanations of the
switches follw the table.
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Table 4-1
PIP Swi tches
Switch Section Expl anati on

/A 4.2.2 Copies f£ile(s) in ASCl | mod ignores nulls and
rugouts; conQ/e_)rts to 7-bit _fgdl;@GRL zn 32 octal)
treatedas |ogical end-of-file on input.

/B 4.2.2 Copies files in formatted binary node.

/c 4.2.2 May be used in conjunction with another switch to
cause only files with current date (as designated
using the monitor DATE command) to be included in
the ‘specified Qperation.

/D 4.2.4 Del etes £ile(s) from specified device.

/E 4.2.6 Lists the device directory including unused spaces
and their sizes. AN empty space ON a cassette or
magtape directory represents a deleted file.
Sequence numbers are |isted for cassettes.

/F 4.2.6 Prints a short directory (filenames only) of the
specified device.

/G 4.2.2 I gnores any input errors which occur during a file
transfer and continues copying.

/1 0r nol4.2.2 Copies file(s) in imge node (byte by byte). This

switch is the default swtch.

/K 4.2.12 Scans tha specified device and types the absolute
bl ock numbers (in octal) of any bad blocks on the
devi ce.

/L 4.2.6 Lists the directory of the specified device,
including the number” of files, their dates, and
the nunmber of blocks used by each file, Sequence
nunbers are listed for cassettes.

/M:n 4,.2.1 Used when I/0 transfers involve either cassette oOr
magtape. N reprosents the numeric position of the
file to be accessed in relatfon to the physical
position of the cassette or magtape on the drive.
If n is positive, the tape spaces forward fromits
current position until either the filenane or tha
nth file is found; if n is negative, the tape is
rewound first, and then it spacBs forward until
either the filename or the nth file is found. | f
nis O (or not indicated) the tape is rewound and
searched for the filename, For wld card
operations, = specification of /M with a positive
argument wll prevent the tape from rew nding
between each £ile involved in the Cperation.

/N:n 4.2.7 Used with /2 to specify the nunmber of directory
Segnents (n) to allocate to the directory.

/0 4.2.10 | Bootstraps the specified device (DTO RKn, RF, DPn,

DSn, DXn Onl y).

43 (continued on next page)
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Table 4-1 (Cont.)
pIP Switches

Switch SN EXpranation

/9 4.2.2 when used in conjunction with another PIP
Operation, causes PIP to type each filenane which
is eligible for a wld card Operation and to ask
for a confirmation of its inclusion in the
Qperati on. Typing a "Y" causes the named file to
be included 1n the Operation; typing anything
el se excludes the file. The command line is ntl)t

processed until the user has confirnmed each file
In the Qperation.

/R 4.2.5 Renames the specified file.

/S 4.2.8 Compresses the files on the specified directory
device 50 thnt free blocks are conbined into oné
ar ea.

/T 4.2.4 Ext ends nunber of blocks allocated for a file.

AY 4.2.9 Copies the bootstrap fromthe apecified file into
absol ute blocks 0 and 2 of the specified device.

/v 4.2.11 Typdes the wversion nunber of the PIP program being
used.

/™M 4.2.6 Includes the absolute starting block and any extra

directory words in the directory 1listing fOr each
file on the device (numbers in octal). Used with
/%, /L, or /E.

/X 4.2.3 Copies files individually (wthout concatenation).
/Y 4.2.2 Causes systen files and ,BAD files to be operated
on by the command  specified. Attenpted

modi fications or deletions of .SYS or .BAD files
wi thout sy are not done and cause the message ?NO
SYS ACTION7 to be printed.

/Z:n 4.2.7 Zzeroes (initializes) the directory of the
specified device; n is used to allocate  extra
words per directory entry. \en used with /N, the
nunber of directory segments f or entries may be
specified. = When used Wi th cassette, /2 Wwités a
sentinel file at the beginning of the tape; Wth
magtapef_/z witee a volume | abel followed by a
u

dummy Tile followed by double tape mar ks
indicating logical end-of-tape.

4.2.1 Qperation8 Involving Magtape or Cassette

PIP operations i nvol vi ng cassette and magtape devices are handl ed
sonewhat differently than other RT-11 devices, because of t he
sequential nature of these devices. The last file on a cassette or
magtape (the logical end-of-tape) is specially formatted ao that it
marks the end of current data and indicates where new data may begin
(doubl e end-of-file for magtape, sentinel file or physical end-of-tape
for cassette). Therefore, operations whi ch designate specific block
lengths (such as /r and /N) are meaningless, and unused spaces on the
tape (resulting fromfile deletiona) cannotbhe filled.
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PI P operations which are |egal using cassette and magtape (including
t he boot abl e magtape on which the system may have been distributed)
include the followng: ,a, /8, /D, /E, /F, /G, /1, /L, /M, /Q,/V,
M, /X, /¥, and /2. Usuyally the device (CT or M) is rewound each
time an Qperation is perforned. Since there is no inclusive directory
at the beginning of the tape the only way to access a fileis to
search'the tape fromthe beginning until it is found. However, the
/M:n switch is available for situations where it is not necessary or
desirable to rewind the tape before each Operation. |f the argument
(n) I's positive, the Operation indicated will not rewind the tape
first, but will space torward until it finds either the nth file, the
filenane indicated in the conmand line, or the logical end-of-tape,

whi chever occurs first.  |f the argunent is negative, the cassette or
magtape Wi Il be rewound first and then spaced forward until the file-
name (or nth file, or logical end-of-tape) is found. Thus:

/M:1 means suppress rewind, begin Operation at
current P0SItioN.

/Mz=1 means rewi nd tape and access the first file
on it.

Remember that when /Ms:n is used, n is interpreted as an octal nunber.
/Min nust be used it it 4s intended that n represent a decimal number,

For exanple, assunme the directory ofa cassette on unit 1 ist

17-JUL- 74

FI LE .1 0 s-MAY-74
FILE «2 0 5-MAY-74
FILE .3 | 13-MAY-74
FILE .4 1 28-JUN=74
FI LE .5 0 t7-JUL=74

5 FILES, 2 BLOCKS
*

and the last PIP Qperation involved FIiLE4, leaving the cassette
positioned at the and of FILE 4. To access FILE. 2, thé next Operation
(for exanple, deleting FILE,2) could use the /M construction:

*CT1:DUMAM: -2/D

In this case, the cassette rewinds first, then epaces forward fromits
currunt position to the second file in sequence and deletes it. (In a
del ete Speratl on, the dummy filename | S necessary; otherwise, a
non- £4l1e sStructured delete is perfornmed and the tape is zeroed. See

Section 4.2.4).

Anot her useful application of the /M switch involves a case where a
nuratbertpf files are to be created on a magtape Or caasette. Using the
construction:

*MT % »/¥=FILE 4,FILE. 2. .. /M:1080

prevents a rewind from occurring before gach new file is created on
the tape. Normal Qperation (when creating a new file on magtape or
cnssette) 4s to rewind, then search the tape for the |ogical end. If
a file with the eanme nane as the one being created 4s encountered, it
is deleted and the new file is opened at the logical end of the tape.
The sM:1000 command first causes the tape to space forward until it
reaches the | ogical end-of-tape, (assuming | ess than 1000 (octal)
files on the tape), at which point the next file 4s entered, and so
on. If the tape were already positioned at the end of the tape, an
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{Mgl woul d suffice to cause the new file to be witten there. Note
hat creation of a new file with the /Mswitch can result in several
files wth the same nanme on the same taps; those files occurring
before the tape position are not searched for duplication prior to the
creation of tﬁg new file,

RT-11 magtapes sometimes contain a dummy file at the beginning of the
tape, which is witten when the tape ie initialized With the /2
swtch. This f£ile shows up in extended directories (/E) as an
(UNUSED> entry in the first file position. Deleted files on magtape
or cassette do not show up in /P or /L directory listings, but nust
al ways be considered when the /M:n switch is used. Care nust always
be taken to use a /E directory when counting file position prior to
using t hat position as an /M:n argunment; <(unNusep) files nust be
counted as flﬁaes on the tape.

For exanpl et
R PI P
*MTO: /E Ext ended directoryt shows
II-SEP-74 absolute file positions.
< UNUSED » 0
R . MAC 40 II-SEP-74

B , MAC. 15 |I-SEP-74
¢ UNUSED 2> 2

D .MAC 2 |I-SEP-74
3 FILES.5 7 BLOCKS

*MT8: /L Normal directory; does
II-SEP-74 not accurately display
A ..MAC 40 11-SEP-74 file positions.

B MAC 15 |I-SEP-74

D . MRC 2 II-SEP-74

3 FILES, 5 7 BLOCKS

|f the user wished to access file A.MAC on the magtape in the exanple
above , /M-2 nust be used (/Ms=1 would access the first enpty file).
Li kew se, B,MAC is accessed With /M-3., Rewind can al SO be slppressed
for cassette and magtape as input devices by specifying a very large
number in conjunction with wild card transfers from magtape or
cassette.

wk, k=MTh kM 0 2000/

This transfers_all files from MTos to pk: w thout. rew nding between
each file. The argument 2000 is an arbitrarily large numberjzan
nufn]:qer larger than the actual number offiles on the tape wl

suf fi ce.

The nost conmon nmethod for spacing to the end of the tape iss

*DUMMY=MTO : DUMMY/M: 2080
?FIL NOT FND?

where DUMW is a file nane which does not exist Oon the . tape, Note
that an error message is printed when the end of the tape is reached.
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Directory | i stings of magtapes include the Ilength of each file in
256 (decimal) word bl ocke. In cassette directories, however, sequence
nunbers rather than block numbers are printed. Sequence nunbers
indicate the sequential ordering of a file in cases where it has been
continued on nore than one cassette. ~ In the exanple cassette
d|rectorY listing (at the beginning of this section), the nunbers in
the mddle colum represent sequence numbersy both FILE 3 and FILE 4
are the second Segnents of continued files. Al files on cassette are
initially assigned a sequence number of O (meaning this is the first
Segment of the cassette file, not that the file has no length). The
sequence nunber is autonatically updated whenever the file nust be con-
tinued as a result of a full cassette.

buring 1/0 transfer Qperation8 involving cassette, if the cassette ie
full before the transter has finished, the messaget

CPn: PUSH REWIND OR MOUNT NEW VOLUME

is printed; n represents the nunber of the drive (0 or 1) on which
the current cassette is nounted. If the cassette rewind button iIs
subsequent |y pushed, an error meesage is typed (IN or QUT ERR)and the
tape i s rewound.

To continue an output Operation, mounta new cassette (which has been
[IJ_roperIy formatted as described in section 4.2.7) on the same drive.
he new cassette is rewund automatically and a file 4s opened onit
under t he same name and extensi on; the sequence number in its
di rtectory is updated to reflect the continuation, and the transfer
conti nues.

| f th_e_rressa%e occurs during an input eratjon, mount the cassette
containing the continued portion of the file on the drive; the
cassette {s rewound first. PIP then |ooks fora file wth the sanme
name and extension and the proper sequence nunber and continues the
%npug Operation. The nessage is repeated if the next segment iS not
ouna .

For exanpl e:

*CT@:FILE. RAGA=0T1:ASC. MAC, DK BALOR. MAC /R
CT8: PUSH REWIND OR MOUNT NEU YOLUME

This copies in ASCII modethe file asc.MAC from DECtape 1 and
BALOR.MAC fr 0Om device DK and conbi nes themunder t he nane FlILE. AGA on
CTO. The cassette runs out of room and requeats that a new one be
mount ed. The Operation continues autonatically when the second
cassette has been mounted.

A directory of the second cassette in the above eration is next
requested; note that the sequence number of FILE AGA is 1, signifying
it ie the aecond part ofa continued file.

*CTo: /L

23-MAY-74

TRA «BIN O 16-FEB=-74
FILE . »aca ] 23=MAY~T74

*2 FILES, | BLOCKS

(The nunmber of blocks in a cassette directory sinply represents the
total of sequence numbers in the directory.)

Any cassette nounted i n response to a continuation nessage MusT have
been previously initialized at sometine as described in Section

4.2.7.
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|f 2 f£u11 cassette is mounted or an attenpt is made to access sone
file on it that does not exist, the continuation nessage recurs.
The Operation may be continued by mounting anot her cassette.

Note that if an attenpt is nade to access a file which has a non-zero

sequence nhunber (du?‘i]ng some Qperation which is not a continuation of
an  Qperation), the filé wll not be found.

To copy multiple files to a cassette using a wild card command, use
the follow ng:

*CTn:* ., *=DEV:*.*/X/M:1 (rewind is inhibited)

Continue to nmount new cassettes in response to the PUSHE REWND OR
MOUNT NEW VOLUVE message. Do not ahort” the process at any tine (using
two crr, Cs) since continuation files may not be completed and no sen-
tinel file wll be witten on the cassette.

To read multiple files froma cassette, use the follow ng:
*DEV:*, *=CTn:*,*/X/M:1000 (rewind is inhibited)

Whenever a continued volune is detected, the pysy REWND R MOUNT NEW
VOLUME nessage will appear, until the entire file has been copied (asg-
sum ng that each sequential cassette is mounted in response to each oc-
currence of the nessage). = \Wenever PIP has copied the final section

of a continued file, “it wll return to command |evel. To copy the
remaining files on that cassette, reissue the command:

¥DEV: *. *=CTn: *.*/ X/ M | 000

Repeat the process as often as necessary to copy all files. Do not

abort the process at any time (using two crrr Cs) since continuation
files may not be conpleted.

If the end of a tape is reached during a magtape I/0 Qperation, an IN
or QUT ERR nmessage is printed. In the case of an output QOperation,
the magtape backspaces and deletes the partial file by writing logical
end of tape over the file's neader label.  The Operation nust then be
repeated using another magtape.

If cTRL C ie typed during any output Oparation to cassette o magtape,
an efd-ot~-tape o sentinel file is not witten on the tape first.

Consequently, N0 future enters may occur to the tape unless one of two
recovery procedures ig fol | owedr

1. Transfer all good files fromthe bad tape to another tape and
zero the bad tape in the followi ng manners

*devl:*,*/X=devO:filel, file2,...£ilen/M:1000
*dev0:/2
dev0:/Z ARE YOU SURE ?

This causes a lo?ical,end- of-tape to be witten onto the bad
tape and nmekes i1 again available for use,
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2. Determine t he sequential number of the f£ile which was
interrupted and use the /M construction to enter a
replacement file (either a new file or a dummy file),
assuming the bad file is the 4th file on the tape, use a
command | ine of this construction:

*dev0:file.new=file,dum/Ms~4

A logical end-of-tape now exists on the tape, making it
available for use.

Since magtaFes and cassettes are not random access devices, each unit
can have only one file accessed at a time., Avoid PIP command strings
whi ch specify the same unit number for both input and output, since a
| ose of information can occur. For exanpl et

*CTA: FILE] sMAC=CT@:FILE] .MAC
?FIL NOT FND?
*

The result of this (peration is to delete FILE1.MAC before the error
nessage is printed, and the tape |label structure may be destroyed.

Recovery procedures for errors caused by bad tapes are described in
RT-11 Software Support Manual.
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4.2.2 Copy QOperation8

A command |ine wthout aswitch causes flsto be copied onto the
destination devicein i mage mode (byte by byte). This Cperation is
used to transfer memory inage (save format) files and any files other
Man ABCl1 or formatted binar-y. For exanple:

*RBCLXY2 Makes @ COpy ofthe file named XYz on
device DK and ¢ssigns the name ABC.
(Both files exist on device DK follow ng
t he operation). .

*SY:BACK. BIN=FR:/ICOpi es a tape from the Papertape reader
to the g;(stem; device in imge node and
assigns it the NaNe BACK.BIN,

The /A switch is used to copy file(s) in ASCIX node as fol | owsr

*DT1:F1{F2/R Copi es F2fromdevice DK onto device DI.1
In ASCII mode and assigns the name Fl.

Nulls and rubouts are ignored in an ASCIl node file transfer. CTRL Z
(32 octal) is treated as logical end-of-file if eacountered in t he
input file.

The /B switch is wused to transfer formatted binary files. The
formatted binary copy swtch should be used for .0BJ files ﬁroduced by
}:he asaerrol er or FORTRAR and for .LDA files produced by the Linker.
or exanple:

*DK FILE. OBJ<FR./B Transfers a formatted binary £ile from
the Papertape 'reader to device DK and
assigns the name FILE OBJ.

Wen performng formatted binary transfers, PIP verifies checksuns and
prints the nmessage ?CHK SUW? if a checksum errbr occurs.

If neither /A nor /B is used in a copy Qperation that involves a paper
tape device, the size of the output file in the Qperation depends upon
the nenory size of the System The transfer node defaults to inage
node and Pl P attenﬁts to do a single read to fill its input buffer.

Wien a read fromthe paper tape reader encounters end-of-tape, no count
of words transferred can be returned; .PIP assumes its input buffer is
full and copies it to the output device. The output file size thus
depends upon the input buffer size, which is determined by the nenory
size of the System  The output file will have several blocks of zeroes

after the end of the paper tape inage. If copying to the punch, |arge
amounts of blank tape wll be punched after the input tape inage is

out put . The extra length is harmess, but can be avoided by use of /A
or /B. Image node files (for exanple, .SAV files) cannot reliably be

transferred to or from paper tape.

To combine more than one file into a single file, wuse the follow ng
format:

*DK : RR<DT1:BE, CC, DD /1 , _
Transfers files BB, CC and DD to device
DK as one file and assigns this file the
name AA
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*DT3: MERGE-QT2: FILEZ, FILE3/H _
Merges ASCII files FILE2 and FILE3 on
DT2 into one ASCI| file named MERGE on
devi ce DI3.

Errors which occur during the copy Operation (such as a parity error)
cause PIP t0 output an error message and return for anot her command

string.

The /G switeh iS used to copy files but ignore all input errors. For
exanpl e:

*AECLDTL: TOPAG Copies file TOP in image node from
device DTl to device opkand assigns the
name ABC, Any errors during the copy
Qperation are "ignored.
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#DT2Z: COMECDTL: Fl, F2/A/G _ .
Copies files Fl. and F2 in ASCII mode
from device DTl to device DI2 as one
fila with the name COMB. Ignores input
errors.

The wild card construction may be used forinput file specifications
during copy operations. Be sureto use the /Y switch if sstemfiles
(.SYS) are’to be copied. For exanpl et

XIT 13 PROGL<x . MAC Copies, in image node, all files with a
MAC extension from device bpkto device
Ol and conbi nes them under the nanme

PROG1.

KK k=D0T3:k,%/G/Y/X Copies to device DK in image node, all
files (including .SYS files) from device
DT3; ignores any input errors.

1f only files with the current date are to be copied (using the wild
card constructlonP, the sc switch nust also be used in the comand
line. For exanple

*DT2 NNI=ITEML, */C, ITEMZ/R . .
Copies, in ABCl1l node, all files having
the filenane ITEM1 and the current date,
(the date entered using the nonitor DATE
command) and copies ITEM2(regardl ess of
its date) from device DK to device DI2
and conbi nes them under the name NN3.

*DTI: k k=k /00N Copies all files with the current date
from DK to DI3. Note that commands of
this nature are an efficient way to
backup all new files after a session at
t he computer.

The /q switch is used in conjunction with another PIP QOperation and
the W ld card construction to list all files and allow the user the
opportunity to confirm i ndividually which ofthese files should be
processed during the wild card expansi on. Typing a "Y" causes t he
named file to be processed; typing anything else éxcludes the £ile,
For example:

XK ORJEDOTL: % OBJ/Q/X

FIRST .OBJPY Copies the files FIRST,OBJ and
GETR . ORJ? CARJ.OBJ t0 the disk in

RORD  ,ORJ? i mage node f romDECtape 1

CARJ  LOBJTY and ignores the others.

The file allocation schene for RT-11 nornally allows half the entire
| argest avail abl e space or the second Ia%ﬁest space, O a maximum sjse
a constant which may be patched in the RI-11 nonitor; see the RT-11
éysten1Gbnerat|on Manual ), whichever is largest, for a new file.—The

USEr can, USing the [n] construction explained in Chapter 2, force
RT-11 to"allow the entire |argest possible space by setting n=177777.
[f nis set equal to any other value (other than 0" which iS defaul t
and gives the normal allocation described first above), that size wll
be allocated for the file.
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Therefore, assune that the directory for a given device ghows a free
area of 200 blocks and that PIP returns an 2o0ur ER? message when a
transfer is attenpted to that device with a file which is | onger than
100 blocks but |ese than 200 blocks. Transfers in this situation can
be acconplished in either of two waysr

1. Use the [n) construction on the output file tO specify the
desired length (refer to Chapter 2, section 2.5 for an
expl anation of the [n] construction).

2. Use the /X switch during the transfer to force PIP to
al | ocate the correct number of blocks for the output file.
This procedure will operate correctly if the input device is
DECtape Or di Sk.

For example, assume that file A is 150 blocks long and that a
directory listing shows that there is a 200 bl ock <unused> space 0n
DT1:

.R FIF
*DT1:R=A .
?20UT ER? File longer than 100 bl ocks.
*DT1:RL1501=R

or Either command causes a correct
*DT1:A=R/K transfer.

4.2.3 Multiple Copy Qperation8

The /x switch allows the transfer of several files at a tmeonto the
destination device as individual files. The /A, /G, /C, /Q, /B and /¥
switches can be used with sx, ff sx is not indicated, al{ ‘output files
but the first will be ignored.

Exanpl esr

XFILEL v FILE2»FILEZ<DTLIFILEAsFILERyFILEC/X
Copi es, 1N image mode, FILEA, FILEB and
FILEC from device DTl to device DK as
separate files called PILEl, FILE2 and
FILE3, respectively.

*DT2 F1. *=F2 */X Copies, in image mode all £iles naned

?NO SYS ACTI ON? F2 (except files Wwth .SYS or .BAD

* extensions) ~ from device DKk to device
DI2. Bach file is assigned the filename
FI but retains its original extension.

XDT13k k=DT2¢%.%X/X Copies, in image mode, all files on

?NO SYS ACTION? device DI2 to device DTl (except files
wth .SYS or ,BAD extensions); the files
are copied separately anﬁ retain the
same names and extensions.

#DT1:FILEL, FILE2<FILER. #/A/G/X ,
Thi s command | i Nne assumes t here are two
files wth the filename FILEA (and an
extension excluding .sts or ,BA
ext ensi ons) and copi es these files in
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ASCI| mode t0 device DT1, The fil es are
tranaferred in the order they are found
in the directory; the first file found
is copi ed and assi gned t he name FILEl

and the second is assigned FILE2, fi
there 4g¢ a third, it is ignored and a
fourth causes an ?20uT Fl L? error.

*DTB : * SYS=k, SYSA/XAY _
Copies al | gystem files from devfce ok
to device DIQO

File transfers performed via normal Qperation8 place the new file in
the largest available areaon the disk. The /X switch, however,
places the copied files in the first free place | arge enough to
accommdate it. Therefore, the /x ewitch should be used whenever
possi bl e él .e., when no concatenation is desired) as an aid to

reduci ng di sk fragmentation.
*A=B

and
*R=E /X

perform t he same operationy however, using the second construction
whenever possible increases the system disk-usage efficiency.

For exanple, assume the directory of DT1 ie:

9-MAY-74

MONITR. SYS 32 $5-MRY-74
+ UNUSED > 2

P R .58YS 2 S5-MAY-74

< UNUSED > 328
2 FILES, 34 BLOCKS
530 FREE BLOCKS

Ta copy the £ilePP. SYS (2 blocks long) from DK t 0 DT1, t he command:

#DT1 : PP. SYS=PP. §Y§/V
can be entered, and the new directory is:

9-MRY-74

MONI TR. S¥§ 3 2 5-MAY-74
{ UNUSED > 2

PR . §V¥§ 2 S5-MAY-74
PP . SYS 2 9-MAY-74

CUNUSED >S5 2 6
3 FILES,36 BLOCKS
528 FREE BLOCKS

[f the commands:
*DT1:PP. SYS=PP. SYS/Y/X

had been entered, the new directory woul d appears
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9-MAY-74
MONITR.SYS 3 2 S5-MAY-74
PP sYs 2 9-MAY-74
PR ..8YS 2 S-MRY-74

CUNUSED >»5 2 8
3 FILES, 36 BLOCKS
528 FREE ELOCKS

4.2.4 The Extend and Delete Operation8

The /T switch is used to increase the nunber of blocke allocated for
the specified file. The file associated with the /T switch nust be
followed by a numeric argument of the form[n] where n is & decimal
nunber indicating the nunber of blocke to be allocated to the file at
the conpletion of the extend Operation.

The format of the /T ewitch ist
dev:filnam,ext [n}]=/T

A file can be extended in this manner onyif it 4is followed by an
unused area of sufficient size (on whichever device it ie located) to
accommodate the additional length of the extended file. It may be
necessary to create this space by noving other files on the device
using the /x switch.

Specif¥i ng the /r switch in conjunction with a file that does not
currently exist creates a file of the designated |ength.

Error Messages areGQ)rint ed if the /T command makes the specified file
fsmTll?; (?E)?(')r NEG?) or if there is insufficient space following t he
i | e (2ROOM?) .

Exanpl es:
*AECL 200 1=/T ésKsi gns 200 blocks to file ABC on device

*DT1:XYZ[100 14/T Assigns 100 blocks to the file naned xyz
on device DTl1.

The /D switch 4s used to _delete one or nore files fromthe epecified
devi ce. The wild cara Character (*) can be used in conjunction with
this comand.

Only six files can be specified in a delete Operation if each file to
bet deleé)ed is individually named (i.e., if the wild card character ie
not used).

A cassette Or magtape nmy be initialized by indicating the /pswtch
and omtting any filenanes. For exanpl et

*#MT . D
*CT: /D

Both devices are zeroed. This is not the case with the other RT-11
devi ces, where omission Of a filename causes N0 action tO occur.
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When a file ig deleted on bl ock-repl aceabl e devices, the information
is not destroyed.  The file name is nerely removed fromthe directory.
If a file has been deleted but not overwitten, it can be recovered
wth the fr switch by specifying a conmand of the fornt

filena.ext{n]=/T

where filena.ext iS the nane desired and n is the length of the
deleted £ile., For exanplet

*DT1: IJE

4-JUN-74
R ,MAC 18 3-JUN-74
B . MAC 17 3-JUN-74
c . HAc 19 3I-JUN-74

UNUSED > Si@
FI LES, 54 BLOCKS
510 FREE BLOCKS

3

*DT1:B. MARCAD

*DT1: /E
4- JUN- 74
A . MAC 18 3-JUN-74
¢ UNUSED > 17

C .MAC 19 3-JUN-74
. UNUSED > 518

2 FILES, 3 7 BLOCKS

527 FREE BLOCKS

-~.

File B,Mac coul d now be recovered by:
*DT1: B. MACL17 1=/T

The sr switch |ooks for the first unused area |arge enough to
acconmodate the requested file Iength. If the file to be recovered %s
in the first area large enough to accommmdate the size specified, the
preceding command iS sufficient. If not, all larger unused spaces
preceding the desired file nust be given dummy nanes before the
recovery can be nade.

For instance, assune the previous example with the exception that
|A. I\IfACI'hkats a 33 block unused file before it, so that the directory
ooks like

*DT1:/E

4-JUN-74

¢ UNUSED > 33

A MAC 18 3-JUN-74
" UNUSED » 17

c CMRc 19 3-JUN-74
CUNUSED > 4 7 7

2 FILES, 37 BLOCKS

527 FREE BLOCKS

Arecovery of B,Mac woul d requirer

*DT1 : DUMMYC 33 1=/T
*DT1:B. MACL171=/T7
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[f the 33 block unused area was not naned prier to B.MAC, the first 17
bl ocke of the 33 block area would become B.MAC. Note that magtape and
cassette files cannot be recovered once del eted.

Exanpl est
*FI1LE1.SAV/D Del etes FILEl.SAV from device DK.

ADT1: *. %D Deletes all files from device DTl except
those with a .SYS or .BAD extension. If
there is a file with a .SYS or .BAD
extension, the message ?NO SYS ACTION?
is printed to remnd the user that these
files have not been deleted.

*%, MAC/D Deletes all files with a .MAC extension
from device bk.

*DT1:B1, DT2:R1,DT3:AA/D , o
Deletes the files specified from the
associated devices.

KRK1:X . X/D/Y Deletes all files from device RKl.

4.2.5 The Rename Qperation

The /R switch is used (in a manner simlar to the multiple copy
conmand described in section 4.2.3) to rename a file given as 4input
wth the associated nanme given in the output specification. There
nmust be an equal number of input and output files and they must reside
on the same device, or an error nessage Wwll be printed. The /Y
svvltcfgj must be used in conjunction with /R if .SYS files are to be
r enaned.

The Renane conmand is particularly useful when a file on disk eor
DECtape contains bad blocks. y renaming the file with a .BAD
extension, the file pennanently resides in that area ofthe device so
that no other attenpts to use the bad area will occur. Once a file is
given a .BAD extension it cannot be noved during a conpress COperation.
.BAD files are not renamed in wild card operations unl ess /Y is used.

Exanpl est
*DT1:F1, X1<DT1:F@, X8/R Renanes FOto FI and XO to X1 on
devi ce pTl,
*FILEL. *<FILE2. #/R Renames al |l files on device DK with

the nane FILE2 (except files wth
.SYS or .BAD extension) to FILEl,
retaining the original extensions.

/R cannot pe used W t h magtape or cassette.

4,2.6 Directory List Operation8

The s/ switch lists the directory of the specified device. The
listing contains the current date, all files with their associated
creation dates, total free block8 on the device if disk or DECtape,
the nunber of files listed, and number of block8 used by the files
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(sequence number for cassette). File lengths, nunmber of blocks and
number of files are indicated as decimal values. |f no output device
is specified, the directory is output to the termnal (Trs),
Exanpl es:

*DT1:/L Qutputs _conplete directory of

1-RUG-74 device DT1 to the term nal

MONITR. 5§¥5 3 2 9-MRY-74

PP . SV¥S 2 9-MAY-74

PR . 5¥S 2 S-MAY-74

F2 REL 15

MERGE . 2

CoMe 2

6 FILES, 55 BLOCKS
509 FREE BLOCKS

KDIRECT=DT3S /L. Qut puts conPIete directory of
device DT3 to a file, DIRECT,
on the device ok

** . MAC/L Lista o the termnal a

1-RUG-74 directo of files on device

VIMAC MRC 7 22-JUL-74 px Wth the extension ,MaC.

FILE2 . MAC 1

2 FILES, 8 BLOCKS
3728 FREE BLOCKS
*

*CT1: /L Lists all files on cassette
10-SEP-74 drive 1. For cassette only
PRTLF O R 0 18-SEP-74 the third colum represents
PAT2 . FOR 0 10-SEP-74 the sequence nunber. In
IHUL . OBJ 0 10-SEP-74 this exanple, the first seg-
SQRT FTN 0 40-SEP-74 ment of each file is on this
4 FILE;, 0 BLOCKS Za%s?tge. (See section

The /E switch |ists the entire directory including the unused areas
and their sizes i n blocks (decimal); an enpty space appears in
cassette and magtape directories to designate a deleted file.

Exanpl esr
*/E Qutputs to the termnal a
§-SEF-74 conplete _directory of the
BATCH JHLE 2 23-AUG-74 devi ce okincluding the size

CHESS +BAV 20 23-AUG-74 of unused areas.
FAT1 FOR 10 23-AUG-74
IRALS0 . MAC 8 23-AUG-74

]
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< UNUSED » 2
TRIG .ORJ 2 4-S5EF-74

STF OB 2 6-8BEF-74
BAC  LOEJ 2 6~8SEF-74

T UNUSED - 20
LIBR1 (ORJ 137 6-5EF-74
DIRECT i 9-8EF-74

< UNUSEDR 230
254 FILESy 4280 BLOCNKS
498 FREE BRLOCKS

*LP:=CT1:/E Qutputs to the |ine printer
11eSEPeT4 a c??plete dridlreciory Jﬁ
A A cassette ve ) 8
A ::AE : }i::E::;: represent segment nunbers

8 JPAC 0 1§43EP.74

3 FILES, o BLOCKS

The ¢spswitch |iste only filenames, onitting the file |lengths and
assoclated dates

Exanpl esr

*DT8:/F Qutputs a filenane directory

TRRCE . MARC of the device DIO to the

CARGO . REL termnal .

BMAP OBJ

AAR

*LP:=CT1:/F Qutputs a filename directory
of the device crl to the line
printer,

A , MAC

A oMAC

8 «MAC

The /L, /E and /F commands have no effect on the files of the speci-
fied device. If the s/w switch is used in conjunction with the /L or
JE switches, the absolute starting block of the file and extra words
(in octal) will beincluded in the listing (for all but cassette and
magt ape) . For exanple:

XRR1:/1L./7u
10-SEFP-74
OSRRT .0BJ 1 10-SEF-74 1é 0
MAIN  ,0OEJ 1 10-SEF-74 17 0
BRASICR.ORJ 11 10-SEF-74 20 0
oTsvz L,Q0RJ 3 10-SEF-74 33 0

The first three colums indicate the filename and extension, block

length, and date. The fourth colum shows the absolute starting bl ock
(in octal), and the fifth colum shows the contents of each extra word
per directory entry gln octal). (This is allocated using the /Z:n
switch; see Section'4.2.7.)
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Uaing the /L, /E, Or ¢F switch in conjunction with a device and
filename causes the filename, and optionally the date and file |ength,

to be output rather than a directory of "the entire device. For
exanpl e

*F1, SAV/L
causes:

4- JUN-74

Fl .SAY 18  4-JuN-74

3718 FREE BLOCKS
*

to be output, providing tho file exists on device ok

Directories are made up of Segments which are two blocks 1long, Ful
directory listings wth nmultiple segments contain blank ?lnes as
Segment  “boundari es.

4.2.7 The Drectory Initialization Qperation

The /z switch clears and initializes the directory of an RT-11 direc-
tory-structured device and wites logical end-of-file to a cassette
or magtape device. The /zZ Q(peration nust always be the first opera-
tion performed on a new (that is, previously unused) device. The
form of the switch is:

/%:n

where n is an optional octal nunber to increase the size of each direc-
tory entry on a directory-structured device. If n is not specified,

each entry is 7 words long (for filenane and file length information)

and 70 entries can be made in a directory Segnent. en extra words

are allocated, the number of entries per directory Segnent decreases. The
formula for determning the nunber of entries per directory Segnent is:

507/ ((# of extra words)+7)

For exanple, if the switch /2:1 is used, 63 entries can be nade per
Segnent .

More_ information concerning the format of directory entries is supplied
in Chapter 3 of the RT-11 Software Support Manual.

WWen /z is used, PIP responds as fol | owsr
device/z ARE YOU SURE ?
For exanple:

o1l /2
bT1:/2 RRE YOU SURE ?

Answer Y and a carriage return to perform the initialization. An
answer beginning with a Character other than Y is considered to be no.

Examples

*DT1: /2

DT1:/2  ARE YOU SURE ?Y¥<CR) , .

* zeroes the directory on device prl and
allocates no extra words for the
directory
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The /n switch is used with /z to specify the nunber of directory seg-
ments for entries in the directory. The formof the switch is:

/N:n

where n is an octal nunber less than or equal to 37. Initially RT-11
allocates four directory Segments, each two blocks (512 words) |ong.

Fefer'to Chapter 3 of the RI-11 Software Support Manual for nore in-
or mat i on

Exanpl e

KRK1/7Z12/Nt6 Zeroes the directory on device Rkl, al-
| ocates two extra words per directory
enﬂry and allocates six directory seg-
ment s.

4.2.8 The Conpress Operation

The /s switch is used to conmpress the directory and files on the speci-
fied device, conden5|n? all the free (unused) blocks into one area,
Input errors are reporfed on the console termnal unless the /g switch
is used; output errors are always reported. In either case, the com-
press continues. /s can also bé used to copy DeEctapes and di sks.

When DT, DP, or RK devices are copied, /s serves to both initialize
the volume and to copy directory and files. \en DX disks are copied,
however, the output diskette nust first be initialized using /zto
wite the aRproprlaxe vol ume identification. (It is inportant to

note that the /s switch destroys any previous directory on the output
devi ce. The new directory on the output device has the same nunber

of Segnents as the directory on the input device.) /s does not copy
the bootstrap onto the volune

To increase the nunher of directory blocks in a two-volume conpress
(that ie, fromone volume to another rather than from one volume to
|tse|f%, use the s switch in coniunctlon,MAth the /s switch (any
attenpts to decrease the directory size are ignored).

/s does not nove files with the .Bap extension. This feature provijdes
protection agai nst reusing bad bl ocks which may occur on ‘a disk.
Files containing bad blocks can be renamed with the ,Bap extension and
are then left in place when a /s is executed.

If a conpress Operation 4s perfonned on the system device, the
message s

?REBOOT?

is printed to indicate that it nmay be necessary to reboot the System
.SYS files were not noved during the canpréss operation, it is not
necessary to reboot the System

NOTE

Rebooting the system in response to the
?REBOOT? Warni ng nessage should ONLY be
done AFTER the Operation which generated
t he nessa%e is complete. ?REBOOT? does
not sfgnity that the system should be

4-19 January 1976




Peripheral Intorchange Program

reboot ed immediately; the user shoul d
wait for the "** signifying that PIP is
ready  for another “command before
rebooting

1f the command attenpts to conpress a large device to a smaller one
an error results and the directory ofthe smaller device is zeroed.
If a device is being conpressed in place, input and output errors are
reported on the termnal and the Cperation continues to conpletion

Exampless
*SY: /S Conpreases the files on the system
?REBOOT? device sYj
*DT1:RCDT2: /S Transfers and compresses the files from

device DI2 to device DT1, Device DI2 is
not changed., The filenane Ais a dunng
specification required by the Comman
String Interpreter

/s cannot be used when a foreground job is presentt a ?FG PRESENT?
error message results if this is attenpted.

4.2.9 The Bootstrap Copy Operation

of the

on o
devi ce.

The bootstrap copy switch (/uU) copies the bootstrap port
specified fil'e into absolute blocks 0 and 2 ofthe specified
Exampless

*DK : ACDK :MONITR. SYS/U _ .
Wites the bootstrap file MONNTR SYS in
blocks 0 and 2 ofthe device DK A is a
dumry f ilenane

KT MONTTR W SYS/X/Y=RIKE DTMNS.J .SYS

K0T A=RK I DTMNSS, SY S/U . .
Wites the Single-Job DECtape Monitor
to device pTo and then wites the boot-
strap into blocks 0 and 2 (the bootstrap

is witten fromdisk rather than pECtape
because di SK | S faster).

4.2.10 The Boot QOperation

The boot gwitch reboots the System reinitializing monitor tables and
returning the system to the nonitor level. The boot switch performs
the same Operation as a hardware bootstrap

Exanpl e

kDK .70 Reboots t he device DK
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ff a boot switch is specified on an illegal device, the nmessage: |
TBAR BOOT?

is printed. Legﬂl devices are DTOQ 'RKO"F]M’ RP, SY, DK, DPO DP7Y, .
DX0-DX1, and DSO-DS7. Note that sois illegal 1f a foreground job

Is present; the ?rG PRESENT? error nessage results. The user nust I
abort the foreground job and unload it before using /o.

4.2.11 The Version Switch

The Version switch (/v) Qutputs a version number nessage (representing
the Version of PIP in use) to the termnal using the form:

Pl P vo2-xx

The rest of the command |ine, if any, is ignored.

4,2.12 Bad Block Scan (/K)

The bad block switch (/K) scans the specified device and types the
absolute block nunbers of those blocks on the device which  return
hardware errors.  The block nunbers typed are octal; the first block
on a device is (8). Note that if no errors occur, nothing will be
output. A complete scan Of a di sk pack takes several mnutes.

Example:

K¥RK2 1 /K Scan di sk drive 2 for bad bl ocke.
BLOCK 14018 RAD

KR /K scan drive 0. No bl ocks are bad.
X

4.2.12.1 Recovery from Bad Bl ocks

As a disk ages, the recording surface wears. Eventually unrecoverable
I/0 €rrors occur during attenpts to read or write a bad disk bl ock.
PIP protects agai nst usage of bad disk areas by |%ﬂor| ng files with a
.BAD extension (unless the /Y switch is used]. ce a bad block is
uncovered in an xT/0 Qperation, it can be |ocated using the switch
and a .BAD file can be created which enconpasses the bad bl ock.

\]{\hleln a hardware 1/0 error is detected, the recovery procedure is as
ol | ows:

1. Use the PIP /K switch to scan the device and print on the
termnal the absolute block numbers (in octal) of the bad
bl ocks. For example:

R PIP
*RK1: /K
BLOCK 7723 1s BAD
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2. Obtain an extended directory with the s switch, showing the
starting block nunbers of all the files on the disk

3. ff a bad block occurs in a file with valuable information,
copy the file to another f£ile using the /G switch. In nost
cases, only 1 bit (Character) othe file is affected

4, If the file is small, it ecan then be renaned with a .Bap
extension to prevent further use of that disk area

50 If the file is large or the bad Dblock occurs in an enpt

area, a l-block .BAD file can be created using the /T switc
as follous:

a. Delete the bad file (i€ any).

b. If the bad block is at block n of the freo area, create a
file of length n-1 with the /T swtch. Remember that
there nmust be no spaces |arger than n-1 blocks hefore the
desi red one (refer t0 Section 4,2.4) ,Al SO note that the
bl'ock nunbers printed in the /g and /W operations are
octal, while the argument to the /r Qperation is decimal.

e, Create a |-block .BAD file with the /1T switch to cover
the bad bl ock.

d. Delete any tenmporary files created during the Cperation.

For exanple, assume the extended directory iss

NEWSRC,BAT 8 {1=SEP=T4d 6203

RTTEMP,BAT 2 7 13e8EPeTd 6213

PIP  (MAC 150 12e8EP=74 s246

e UNUSED o 154

VERIFY,8AV 3 6726

o UNUSED o 300

PIP «08J 1S 12«SEPe74  T40Y

MKPIP ,CTL 1 t2e8EPeTa Y424

MKVRRK,CTL U 12=8EPe74  7425%

vTL18 084 10 12=8EPe74  T43}

o UNUSED e 1502

A 4 12-SEPe74 7671

PIP  oL3T 300 3=3EPe74  7675Block 7723 (octal) of

: Pl P. LST is bad.

and a bad bl ock is detected at block 7723 (octal) of the file PIP.LST
To recover, make a copy, ignoring the error, and delete the bad £iles

*RK1: PIFA. LST=RK1:PIP. LST/G
*RK1: PIP. LST/D

The directory now readst

[ ]
NEWSRC,BAT 8 11eSEP=74 6203
RTYTEMP,BAT 27 {1eSEPe74 6213
PIP  ,MAC 150 12+8EP=74 6246
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e UNUBCD » !5:

VERIFY, SAV 6726
PIPA ,L3T 300 18eSEP=74 6751
PIP . OB3 15 {2«8EPST4 7405
MKPIP ,CTL 1 {2=8EP=74  T424
MKV2RK,CTL 4 {2e8EPeT4 7425
VTLl8 .0BJ 10 §e=8EP=T4 7431
¢ UNUSED o 150

4 4 12=SEP=T4 7671

An unused area follow ng A contains block 7723 (octal), which
is bad. Continuing In PIP:

*RK1: TEMP. e@2[ 154 1=/T
#RK1: TEMP. 8@Z2( 156 1=/T

*RK1 : TEMP. 8@d4l 22 I1=/T

This fills the unused areas with tenporary files.
TEMP,.004Wi th a | ength of 22 blocks nakés the

enough to precede the bad block (i.e., 7675 (octal) ‘"and 22 |
(decimalg equal 7723, which would be the starting block
number Of the next file created). The directory now contains:

~ Specifying
file jus% ong

4-23

NEWSRC RAT B 11=SEP=T74 6203
RTYTEMP,BAT 27 {1=SEPwT4 6213
PIP «MAC 150 12=SEP=74 624¢
TEMP 002 154 18=SEP=T74 6474
VERIFY,SAV 3 6726
PIPA .LST 300 §8=8FP=74 6731
PIP , OBJ 15 {28EP=T4 7405
MKPIP ,CTL | 12«8SEP®74 V424
MKV2RK,CTL U 12-8EP=74 7425
VTLIB .DBJ 10 {2=SEP=T74 7431
TEMP , 0 03 156 18~SEP=T74 7443
A 4 12=SEP=74 7671
TEMP 004 22 18=SEP~T74 7675
Continuing with PIP:
*RK1:F1 LEBADLLI=/Y/T Create a bad file
The directory now contai nst
NEWSRC,BAT 8 {1=SEP=74 6203
RTTEMP BAT 27 {1=8EP=74 6213
PIP  ,MAC 150 {2=SEP=74 6246
TEMP 002 154 {8=SEP=74 6474
VERIFY,SAV 3 6726
PIPA ,LST 300 18=SEP=T4 5731
PIP  ,08J 15 {2¢SEP=74 7405
MKPIP ,CTL I {2«SEP=T4  T424
MKV2RK,CTL 4 {2+SEP=TU 7425
VTLIB ,08J 1@ 12=SEP=T4 743}
TEMP 003 150 18«SEP=T74 7443
A 4 12=SEP=T4 7671
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TEMP ,004 22 {B=SEP=T74 76
FILE .BAD 1 18=8EP=T74 7723

Bad bl ock is here.

Next delete all tenporary files and rename PIPA.LST to
pIpP.LST. 1The final directory now containss

NEWSRC RAT 8 {{=3EP=74 6203
RTTEMP ,BAT 27 y3SEP*74 6213
PIP JMAC L 5 0 12«SEP=T4 6246
< UNUSED>»1 5 4

VERIFY,SAV 3 6726
PIP JLST 3 0 0 18eSEP=TY4 6731
PIP , 08J 15 {2=SEP=T4 7405
MKPIP ,CTL { {2=SEPeTY4  T424
MKV2RK,CTL 4 §12=SEP=T4 7425
VTLIB ,08J 12 {2=SEP=74 7431
< UNUSED » 150
A 4 12=8EPeTU 7671
¢ UNUSED » 22

FILE ,BAD 1 {8uSEP®TY 7723

Di sks with many bad blocks can often be reused by
reformatting them First copy all desired files, since
reformatting destroys all infornmation contained an a vol une.

4.3 PIP ERROR MESSAGES

The follow ng error mesaages are output on the termnal when PIP is
used incorrectlyr

Errors Meani nu
?BAD BOOT? A boot switch was specified on an illegal
devi ce.
?BooT COPY? An error occurred during an attenpt to wite

bootstrap with su swtch.

?2CHK SUWP A checksum error occurred in a formatted
binary transfer.

7200R OVR? Memory overflow==too Nany devi ces and/or file
specifications (usually #*.* operations) and
no room for buffers.

?DEV FUL? No room on device for file.

?ER RD DIR? Unrecoverabl e error readi n? directory. Check
volume for off-line or wite-locked condition
and try the Operation again.

?ER WR DIR? Unrecoverable error witing directory. Try
again.

7EXT NEG? A /T command attenpted to maefile smaller.

?FG PRESENT? An attenpt was made to use fo or /s while a
foreground job was still in memory.Unl oad

it if it 4s no | onger desired.

?FIL NOT FND? File not found during a delete, copy, or re-
name Qperation, or n0 input files wth the
expect ed nane or extension were found during

a *.* expansion.
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?21LL  C\VD?

?21LL DEV?
?21LL DIR?

?2ILL REN?

?ILL SWT?
?IN ER?

?20UT ER?

?20UT FIL?

?ROOM?

The conmand specified was not syntactically
correct; a device name is mssing which
should be specified, a switch argument is too
large, a filename is specified where one is

I nappropriate or a nonfile-structured device
is specified for a file-structured Cperation

[l1egal or nonexistent device

The device did not contain a properly ini-
tialized directory structure (EOT file on

magtape and cassette; enpty file directory
on other devices). Use /z.

[Il1egal rename Operation. Usual |y caused by
different device names on the input and out-
put sides of the command string.

Illegal swtch or switch conbination

Unrecoverable error reading file. Try again
(this error is ignored during /G Qperation).
Unrecoverable error witing file. Perhaps a

hardware or checksum error; try recopyln?
file. Also may be caused by an attempt to
conpress a |larger device to a smaller one of
by not enough room when creating a file. The
system takeS the |argest space available and
divides it in half before attenpting to in-
sert the file. Try the [n] construction or
/X switch.

Il'legal output file specification or mssing
output file.

Insufficient space following file specified
¢

wth a /T swtch.

The fol | owi ng warni ng nessages are output by PIP:
C¢Tn: PUSH REWND OR MOUNT NEW VOLUME

2NO . SYS/. BAD
ACTI ON?

?REBOOT?

A new cassette nust be mounted on drive n to
allow continuation Of an 1/0 Qperation. The
Operation is continued automatically as soon
as the new cassette i s nounted.

The /Yy switch was not included vith_a conmmand
specified on a .SYS or .BAD file. The com-
mand is executed for all but the .SYS and
.BAD files. A *,* transfer is nost likely

to cause this message.

.SYS files have been transferred, renaned,
conpressed or deleted fromthe system devi ce.
It may be necessary to reboot the system.

NOTE

The nessage is typed inmediately
after execution 0f the relevant
command has begun, but the actual
reboot Operation nust not be per-
formed until PIP returns with the
pronpting asterisk for the next
conmand, If the system i s halted
and rebooted before the pronpting
asterisk returns, disk informtion
may be | ost.
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dev:/z ARE YOU SURE?

January 1976

If any of the .SYS files in yse by the
current system (MONITR,SYS and handl er fil es)
have beén physically noved on the system

device, it is necessary to reboot the system
i medi at el y. ff not, this nmessage canbe
i gnor ed. |f the cause of the nessage was a

/s Operation, the system need be rebooted
only ifthere wasan enpty space before any
of fthe .sys files or if thc /Msn switch wae
used to increase the nunber of directory
Segnent s. The need to _reboot ecan be
per manent |y avoi ded by placing all .sYs files
at the beginning of the system device, then
avoi ding their i'nvolvenents in PIP operations

by not using the /Y switch.

Confirmation nust be given by the user before
a device can be zeroed.

4-26
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CHAPTER 5
MACRO ASSEMBLER

MACRO is a 2-pass macro assenbler requiring an RT-11  gystem
configuration (Or background partitior) Of 12K or more. Macros are
instructions in a source or conmand | anguage which are equivalent to a
spccified sequonce of machine instrucCtions or commands. Users with
minimum NMENOry configurations nust use aseMBL and EXPAND and should
read this chapter and Chapters 10 and 11 before assenbling any
progr ans. (The macro features not supported by ASEMBL are indicated
in this chapter: many of the features not available in asemBL are
supported by EXPAND.)

Sone notabl e features of MACRO are:

1. Program control of assenbly functions

2. PﬁVice and file nane specifications for input and out put
iles

Error listing on command output device

Al phabetized, formatted symbol table l|isting

Rel ocat abl e object modules

G obal synbol s declaration for |inkingamong object modules
Condi tional assenbly directives

Program sectioning dirsctives

User defined macros
10.  Conprehensive set of system macros
11. Extensive listing control, including cross reference listing

perating instructions for the MACRO assembler appear in Section 5.7.
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5.1 SOURCE PROGRAM FORMAT

A source program i s conposed of a sequence of source |ines; each
source ' |ine contains a single assenbly | anguage Statement followed by
a Statenent ternminator. A ternminator nmay be either a |line feed
Character (which increnents the line count by 1) or a form feed
Character (which resets the line count and increnents the page
count by 1).

NOTE

EDIT automatical ly appends a line feed
to every carriage return_encountered in
a source program. For listing fornat,
MACRO automatically inserts a carriage
return before any line feed or formfeed
not al ready prcceded by one.

An assenbly |anguage |ine can contain up to l32(decimal?_ characters
(exclusive of the Statenent terninator). Beyond this [imt, excess
characters are ignored and generate an error flag.

S.1.1 Statenment  Format

A Statement can contain up to four fields which are identified by
order of appearance and by sloecmed termnating characters. The
general format of a MACRO assenbly |anguage Statenent is:

| abel : Oper at or operand(s) ;comments

The |abel and comment fields are optional. The Operator and Operand
fields are interdependent; either maybe omtted depending upon the
contents of the other.

The assenbler interprets and processes these Statements one by one,
generating one or more binary instructions or data words or perform ng
an assenbly process. A Statement contains one of these fields and may

contain all tour types., Blank lines are legal.
Sone Statenents have one Operand, for exanple:

CLR RO
while others have two:

MOV #3644 RZ
An assenbly |anyuage Statement nust be complete ON o0ne source lin :»
No continuation |ines are allowed. (1f a continuation is attempt.:d
with a Ilr)le feed, the assenbler interprets this as the Statenent
termnator.

MACRO source Statements may be fonnatted with EDIT so that use of the
TAB Character causes the Statenent fields to be aligned. For exanpl e:
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Label erator er and Comment
Field gpel d Igpel d Field
CHECK: BIT #1,R0 ;15 NUMBER QODD?
BEQ EVEN ;No,| T''S EVEN
NOV #-1,0DDFLG ;ELSE SET FLAG
EVEN: RTS PC s RETURN

5.1.1.1 Label Field - alabel is a user-defined synbol that is
unique wthin the first six characters and is assigned the value of
the current location counter and entered into the user-defined symbol
table.  The value of the |abel maybe either absolute ﬁflxed in menor
| ndopendcntly of the position of the ro?ram)_or rel ocatable (no
fixed in_nenory), depending on whether the [ocation counter value (see

Section 5.2.6) 'is currently absolute or relocatable.

A label is a symbolic neans of referring to a specific location within
a program. |f present, a |abel always occurs first in a Statenent and
must be terminated by a colon, For ‘exanple, if the current location
IS absolute 100(octal), the Statenent:

ABCDt MQY A8

assi'gns the val ue 100(octal) to the |abel ABCD. Subsequont 'reference
to ABCD references location 100(octal). In this exanple if the
| ocation counter was declared relocatable within the section, the
final value of ABCD would be 1Q0(octal) plus a value assigned by LINK
when it relocates the code, called the relocation constant.  (The
final value of ABCD would therefore not be known until [link-tine.
This is discussed later in this chapter and in Chapter 6.)

More than one | abel _maK_appear within a single label field, in which
case each |abel within the field is assigned the same value. For
exanple, if the current location counter 4is 100(octal), the nultiple
| abels in the Statement:

ABC| ERREX) MASK1 MOV AyB

cause each of the three labels--ABC, ERREX, and MAsK--to be equated to
the val ue 100(octal).

A synbol used as a |abel may not he redefined within the ueer progran.
An” attempt to redefine a |abel resultsrin an error flag in the
assembly [1St1nNng.

5.1.1.2 (%)erat or Field = An operator field follows the |abel field
in a Statenment and may contain a macro call, an instruction MMenonic,
or an assembler directive. The Cperator nay be preceded by zero, one
Of more labels and may be fol lowed by one or nore operands and/or a
comment. Leading and trailing spaces and tabs arc ignored.

When the Operator is a macro call, the assenbler inserts the
appropriate code to expand the macro. When the Operator is an
instruction menonic, it specifies thc instruction to be generated and
the action to0 be performed on any operand(s) which follow.  \Wen the
Operator is an asscmbler directive, il specifies a certain function or
action t0o be performed during assenbly.
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An QOperator is legally termnated by a space, tab, or any
non- al phanumeri ¢ Character (synbol conponent).

Consi der the foilow ng exanpl es:

Mov 4,8 (space terninates the Qperator M)
MOVeA,B (@ term natee the operator M)

When the statement 1ine does not contain an Operand or comment, the

operatot is termnated by a carriage return followed byaline feed or
form feed Character.

A bl ank Qperator field is interpreted as a .WORD assembler directive
(See Section 5.5.3.2).

5.1.1.3 Operand Field =« An Operand is that part of a Statement which
is manipulated by the Operator. Operands may be axptessions, numbers,
or symbolic Or macro argunents (within the context of the Operation).
When™ nultiple operands appear within a Statenment, each i S separated
fromthe next by one of the follow ng characters: comma, tab, space,
or paired angl'e brackets around oOne or more operands (see Section
5.2.1.1). Miltiple delimters separating operands are notlegal (wth
the exception of spaces and tabs--any conbination of spaces and/or
tabs represents a single delimiter). An Operand may be preceded by an
(perator, @ iabel or another Operand and fol | owed by a coment.

The Operand field is termnated by a semicolon when followed by a
comment, Or by a Statement termnator when the Operand conpletes 'the
Statenent. For example:

LABEL; MOV A,B JCOMMENT

The space between MoV and A tenninates the %erat or field and begins
the erand field, a comma Separates the operands A and B; a
semicolon termnates the operand field and begins the conment field.

5.1.1.4 Comment Field « The comrent field is optional and nay

contain any ASCI| characters except null, rubout, carriage return,

line feed, vertical tab or form feed. Al other characters, even

special characters wth defined usage, are ignored by the assenbler
en appearing in the coment field.

The conment field may be preceded by one, any, none or all of the

other three field types. Comments nust™ begin with the semicolon
Character and end with a Statement termnator.
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Comment s do not affect assenbly processi ng or program execution, but
are useful in source |istings for later analysis, debugging, or
documentation purposes.

S.1.2 Format Control

Horizontal or line formatting of _the source program is controlled by
the space and tab characters. These characters have no effect on the
assembly process unless they are embedded within a synbol, nunber, or
ASCI | text; or unless they are used as the Operator field termnator.
Thus, these characters can be used to provide an orderly source
program. A Statenent can be witten:

LABELSMOV(SP) ¢, TAG)POP VALUE OFF $TACK
or, using formatting characters, it can be wittent

LABELD MOV (SP)*,TAG 1POP VALUE OFF STACK
which is easier to read in the context of a source program |isting.
Vertical formatting, i.e., paP,e size, is controlled by the form feed
Character. A page of n Tines is created by inserting a form feed
(CTRL FORM after the nth [line. (See also Section 5.5.1.6 for a

description of page formatting with respect t0 macros and Section
5.5.1.2 for a description of assenbly listing output.)

5.2 SYMBOLS AND EXPRESSIONS
This section describes the various components Of | egal MACRO

expressi ons: the assenbler Character get, symbol construction,
nunbers, Qperators, terms and expressions.

5.2.1 Character Set
The follow ng characters are legal in MACRO source prograns:

1. The letters A through z. Both upper- and |ower-case letters
are acceptable, although, upon Input, |ower-caae letters are

converted to upper-case letters. ower-case letters can only
be output by sending their ASCIl values to the output device.
This conversion is not true for L,ASCII, .ASCIZ, ' (single
qft*otte) or " (double quote) statements if ENABL LC is in
effect.

2. The digits 0 through 9.

3. The characters . (period or dot) and $ (dollar sign) which
are reserved for _use in system program symbeols (W th the
exception of local Synbols; ‘see Soction 5,2,5).

4, The follow ng special characters:
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Char act er Desi gnati on Function )
carriage return formatting Character
line feed _
form feed source Statement termnators
verticaltab
‘ colon | abel termnator =
3 equal Sign direct assignnment indicator -
) pexrcent Si gn register termindicator
tab itemor field termnator
space . itemor field termnator
3 nunber sign | mredi ate expression_ indicator
e at sign _ deferred addressing indicator
( | eft parenthesis initial register indicator
) right parenthesis terninal register indicator
' comma Operand field separator
! semicolon comrent field indicator .
< left angle bracket initial argument or expression
I ndi cat or ,
> right angle bracket termnal argument or exprcssion
_ I ndi cat or o
+ plus sign arithmetic addition Operator or
auto incrament indicator
m nus sign arithmetic subtraction Operator
. _ or auto decrenent indicator
asterisk arithmetic multiplication
Operator
/ sl ash arithmetic daivision Qperator
& anper sand | ogi cal ARD Qperat or
exc| amation | ogi cal inclusive OR Qperator
- doubl e quote doubl e ASCI| Character indicator
' single (uote single ASCI| Character indicator
t upar r ow universal ~  unary Oper at or,
argunment indicator o
\ backsl ash macro numeric ar gunment i ndi cator

(not available in ASEMBL)

5.2.1.1 Separati n? and Delimti nlg Characters = Reference is nade in
f The eg

the remainder o chapter to al separating characters and maecro
arPumant delimters. These terns” are definéd in Table 5-1 and
fol'l ow ng.
Tabl e 5-1
Legal Soparating Characters
Charact er Definition . Usage
space one or Nore spaces A space is a legal separato

]

_.._1]“ f-_‘“ e amd  mma e A i
!
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CHAPTER 6
LINKER

6.1 | ETRCDUCTI ON

The RT-11 Linker converts object modules produced by either one ofthe
RT-11 assenblers ox FORTRAN |V into a format suitable for|oading and
execution. This allows the user to separately assemble a Nain program
and each of its subroutines without assigning an absol ute |oad address
at assembly time., The object modules Of the nmin program and
subroutines are proceesed by the Linker tot

1. Relocate each object nodul e and assign absol ute addresses

2. Link the modules by correlating gl obal symbols defined in one
modul e and referenced in another nodul e

3. Create the initial control block for the linked program

4, Create an overlay structure if specified and include the
necessary run-tiie overlay handlers and tables

5, Search user specified libraries to locate unresol ved globals

6. QOéi |onaIIy produce a | oad map showi ng the |ayout of the |oad
modul e

The RT-11 Linker requires two or three passes over the input modules,
During the first pass it Constructs the gl obal symbol table, includin
a\" c%ntrpl section names and gl obal symbols in“the |nput modules. f
library files are to be l[inked with input modules, an internediate
pass i's needed to force the modules resolved fromthe library file
Into the root sgegment (that part of the program which i S never
overlaid). During t% final pass, the Linker reads the object modules,
performs nost Of the functions |isted above, and produces a | oad
nodul e (.LDA for use with the Absol ute Loader, saveimageé.SAV) for a
Singl e-] ob system or for the background | Ob of an ¥/B System and
rel ocatable (.Rer) format for the foreground iob of an F/B Systen).

The Linker runs in a mniml RT-11 system Of BK, any additional memory

Is used to facilitate efficient linking and to extend the symbol table.

Input is accepted fromany randomaccess device On the system; there
nust be at |east one randomaccess device (disk or DECtape) Tér save
imge or relocatable format output.
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6.2 CALLING AND USING THE LINKER
To call the Linker, type the command:
R LINK

and the RETURN key in response t 0 the Keyboard monitor's dot. The
Li nker prints anasterisk and awaits a command String.

Type CTRL C to halt the Linker atany time and return control to the
monitor. ToO restart the Linker, type R LINK or the REENTER command in
response t 0 t he monitor's dot. The Linker outputs anextra | ine feed
Character when it 1e restarted with REENTER exr after an error in the
first command line. \When the Linker 4is f£inished |inking, control
returns to the csSI automatically. An extra line feed Character
precedes the asterisk printed by the CSI.

6.2.1 Command String

The £irst command string entered i n response t 0 t he Linker's asteri sk
has the follow ng fornt:

*dev:ibinout ,devimapout=deviobjl,dev:obj2,.../sl/82/83
where 3

devr is a randomaccess device for all files except
dev: mpout, which can be any |egal output de-
vice. |If dev: is not specified, okis assumed.
|f theoutput is to be LDA format (that is,
the /L swtch was used), the output file need
not be on a random access devi ce.

bi nout is the nama t 0 ba assigned t0 the Li nker'8
save image, LDA fornt, or REL format output
file, Th{a file is optionals if not
specified, nO binary out put is produced.
Save image is - the assumed Out put format
unl ess the /L or /R switches ar e used.)

mapout is the optional |oad map file.

obj !, ... are files of one or more object modules t 0 be
input t 0 the Linker (these may be 1library
files) .

/81/82/83 are switches as explained in Table 6-1 and
Section 6. 8.

If the sc switch is given, subsequent C ommand lines may be entered ast
.Objm'°bjnp .o 0/81/32

The /C SWi tCh is necessary only if the command string will not fit on

one 1ine or if the overlay structure is used, If an error occurs in a

continued ¢ ommand |ine (e.g., ?FILE NOT FND?), only the 1line in error
need be retyped.
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