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BackGrounder™ ii

P.O. Box 1494
Idyllwild, CA 92349

Copyright

BackGrounder ii, its core utilities and modules are copyrighted by Bridger MitchielPlai*Perfect Systems. Your single-user license
entitles you to use them on your computer(s), make back-up copies for your own use, and dett@rsttatethers. You are not
entitled to make copies of any copyrighted material, or this manual, for others. Tingembur copyright and violates your
licensing agreement with us.

However, the clearly labeleBlackGrounder ii demonstration diskay be freely copied and distributed to others who are interested
in evaluating BackGrounder ii, provided it is copied intact and unaltered and all copwiigiets are displayed, that no charge of any
type is made for the disk, and that it is not distributed with other materials ifhr @lcharge is made without the express written
permission of Plu*Perfect Systems. The software on this demonstration diskseoyrighted by Plu*Perfect Systems. The
software on this demonstration disk remains copyrighted by Plu*Perfect Systemayandtrhe distributed for any other purpose.

Disclaimer of Warranty

Plu*Perfect Systems makes no representations or warranties with respestents hereof and specifically disclaims any implied
warranties of merchantability or fithess for an particular purpose. This freamlaccompanying software are sold &€ceas isa€ and
Plu*Perfect Systems will not in any event be liable for direct, indirect, incidentansequential damages resulting from any defect,
error or failure to perform.

However, Plu*Perfect Systems warrants the diskettes on which the BackGraumélenished, to be free from defects in materials
and workmanship under normal use for a period of ninety (90) days from the date of delx@natevidenced by a copy of your
purchase receipt.

Trademarks

BackGrounder ii, The Backgrounder, and DateStamper ( Plu*Perfect Systenfegt Réiter (Perfect Software); CP/M, RMAC,
Link-80 (Digital Research, Inc.); WordStar (MicroPro, Inc.); dBase Il (&sffate); Smartkey (FBN Software); Sidekick, Turbo
Pascal (Borland International); Kaypro (Kaypro Corporation); Uniform (Midutisms); MS-DOS (Microsoft Corporation); Times,
Helvetica (Allied Corporation).

This Manual

This manual was prepared using FinalWord Il word processing software by Mark of tbhenUttigvas printed on an Apple
LaserWriter. The main body of text is in Times® typefaces, the headingsldedvietica® typefaces and most examples are in
Courier typefaces.

Foreword

A Bit of History

Improvements and extensions of the CP/M command processor are due to contributiorsrfyoRan Fowler, Keith Peterson,
Frank Wancho, and others developed ZCPR &€" the Z80 Command Processor ReplacemeonrnRjoba@ly expanded on this
approach, adding resident buffers in ZCPR3 for communication between sequential tasks

BackGrounder ii derives its name and early concepts from The Backgrounder, a flekt*Bgstems product for Kaypro computers
first introduced in 1983 before Sidekick reached the PC market. The Backgroungmriagss the first extension of CP/M to
provide user access to some background tasks (those commands built into the comreaadrprglile a program is running.

To this basic concept BackGrounder ii has added the capability for compigextor task switchingUsing virtual memory, it is
able to save the complete state of one task, switch to a second, and maintairle setreébuilt-in commands in a series of
overlays.
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My introduction to the inner workings of CP/M came as a rude shock—I naively atterogtéd & message printout to the BIOS of
my first computer and learned that the BDOS is not re-entrant! (MS-DOS imghaglision 3.x has not advanced matters in this
regard.) Several years later, BackGrounder ii represents my solution torttiatfental restriction.
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Chapter 1

Introduction

This manual will introduce you to and be your source of referendgafthkGrounder ii, a powerful extension of the CP/M operating
system for Z80 microcomputers.

We've organized the material in the order you're most likely to need it. Thiduntion comes first, followed by instructions on how
to install BGii, and a Getting Started chapter that will acquaint you with gie jpanciples of how it works.

When you've read that far you will be ready to use BackGrounder ii for regular compuatincarY dip into other sections of the
manual as the occasion arises.

The next four chapters describe how to use the advanced BGii commands, with examptes.A3w@vers BGii's unique capability
to switch between tasks. Chapter 5 describes the commands for moving data from poutosanether program, a file, or the
printer. In Chapter 6 we explain how to create macro definitions consisting o sifitext or characters and attach them to
convenient keys. And Chapter 7 describes the Spooler, which you can use to print filesnirilg other programs.

All of BackGrounder ii's commands are gathered together in the command refetlapter. Each command is listed alphabetically
with its functions and usage.

The final chapter covers configuration options. It is followed by a series ofdipps. They contain a list of error messages,
technical information, source code, and other specialized items. Most users wadrt nefer to these, but if you have a problem
please check the appendices for possible solutions.

To find information quickly, consult the comprehensive index at the back of the manual, ¢hef @dohtents, or the header at the top
of each page.

This manual should answer most, if not all of your questions, get you started using BGiiverasseready reference guide. But
basically, BGii is designed to be used without a manual—the more elabor&t@rBawcder ii functions are presented from a menu,
and all BGii commands are described by on-line help, available by just tyjhihd"

1.1 What is BackGrounder ii?

BackGrounder ii is software that adds new dimensions to your CP/M computer. Itscohaigiroup of powerful new commands that
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can be usedhile runninga program as well as from the CP/M prompt, and it gives you the capability of rtwaipggrams at
essentially the same time.

In more technical terms, BGii comprises a small “resident” programehbaes the regular CP/M command processor, a “swap file”
that contains additional parts of the program and severs as temporary, sitachgegroup of supporting utility programs.
BackGrounder ii runs on all Z80 computers that use the basic CP/M 2.2 disk operating agdtemmost computers using the
ZRDOS system. It is compatible with ZCPR3-type replacements for the standarthod processor.

BGii should be compatible with all application programs that adhere fully to CP/Ne2@agds. Programs that use absolute system
addresses or patch the operating system may require modification. There mayitis @dtiflother resident system extensions such
as add-on hard or ram disk drivefs.»

1.2 What BGii does for You

BackGrounder ii lets you do useful tasks “behind the back” of the program you are running—thaaaogei which we often shorten
to just BGii. For example, if you need to be reminded of just what files are on a disk, yatecarpt the program you are running to
use the familiaDIR ectory command, and then resume your work.

BackGrounder ii, with its 37 handy new commands and enhanced old ones, provides these major features

help while running any program

a notepad available at any time for jotting down notes

a calculator for decimal and hexadecimal arithmetic which can insettsriegala program.

The ability to print files while running you run other programs

“cut” and “paste” capabilities to move text from one program to another

o “keystroke macros” to replace a single key with an entire string of chesacte

o the ability to capture printer output in a file for editing or later printing

e most powerful, the ability to runsecondprogram, obtain results from it, and then resume your original program.

These enhancements combine to turn your CP/M computer into a more effective ahthaséfe equivalent in many cases of two
separate computers.

1.3 How BGii Works

BGii is started by running the LOADBG program. It replaces the standard CP/Marwhprocessor in the computer's memory and
intercepts certain operating system functions for special processing. B&iiery little main memory, keeping most of its code in a
special “swap file” called 'BG.SWP.

Regular (foreground) CP/M commands and programs run normally, except that 8aiikatch for a special <SUSPEND> key
(CTRL-". When you type this key, BGii temporarily interrupts the running program atslfaraa “background” CP/M command.
After these background CP/M commands have been processed, a second press oRE&BSW®Y resumes the original program.

When you type the speci@WARommand, BGii saves all of the memory used by your current program, prompts for a new CP/M
command, and loads your second program. You can run that program to completion, or suspewngidinatt #n either case, you can
return to the first program, resuming exactly where you left off.

When it suspends a program, BGii saves the screen n order to restore it when taat jgrogsumed. Similarly, BGii reads the
screen in order to “cut” out a region of text, and to let you type into a notepad. These ancethdisteare the only features for
which BGii requires a “smart” terminal and screen driver that can deteexawly what characters are on the screen at any
moment; all other BGii commands operate without a screen driver.

When the SPOOLER utility is loaded into memory, BGii prints files concurrentije wny program is running.

1.4 System Requirements

BackGrounder ii requires a Z80 or equivalent processor (National's NSC800 or slitHatd 180); either the standard Digital
Research CP/M 2.2 BDOS or ZRDOS version 1.1, 1.2, 1.3 d214&nd a terminal with direct cursor addressing, clear to end-of
-line, and clear to end-of-screen functions.

BGii requires a complete and correct implementation of CP/M 2.2 BIOS se(l@BYTE is optional).

BGii uses 4.75k of memory, 2K of which replaces the standard command processomfiasilale with ZCPR3 systems, and when
running with such a system BGii's memory requirement can be reduced to just 2.25K bydegdiagts of the BGii code into
unneeded ZCPR3 buffers.
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BGii uses a swap file of approximately 100K. For best performance, BGii shotd péth the swap file on a ramdisk or hard disk.
BGii will also run on a floppy disk system, but slowly, and we don not recommend it.

In order to redraw the screen, and perform cut-and-paste, screen dump and notepad fuGdtiensii@s either a terminal with a
transmit-character or transmit-region function, or a video-mapped memoryeohsol

BGii automatically installs itself into the running operating system, andwesritself on command. It entails no permanent changes
to your system.

1.5 Terminology

Where possible, we have used the following conventions throughout the manual:

¢ Unless needed for clarity, BGii's prompts (e.g., A0>) are not shown
e The carriage-return, which terminates BGii commands, is not shown
e Commands you can type areBfOL Dletters, using Courier or a monospace typeface.

Output you can see on your screen is in Courier or another monospace typeface

Text to be replaced by the user istalics

Control keys are shown as CTRL-C (for example)

Special keys are shown in angle brackets, e.g., <SUSPEND>

¢ Optional text is shown in square brackets, e.g. [ON]

¢ filenamemeans a valid unambiguous CP/M filename, with optional drive and/or user number, e.gR.EXTE
ALETTER.TXT, A15.LETTER.TXT.

o filespecmeans a valid CP/M filename, with optional wild cards, and optional drive and/or usernemgbe*. TXT,

A15.LET*.T??

Chapter 2

Installation

BGii is designed to run on a wide variety of CP/M computers. This chapter provittastings to enable you to install BGii in a
basic configuration and start using it for regular computing. Once you've beconaingedjwith BGii's operation, you will probably
want to further customize some of its features. Further details on configuratioovared irChapter 9

There is quite a bit of information here, but you are unlikely to need all of it, and most of #tiatinststeps need to be done only
once.

2.1 Before You Begin

2.1.1 Backing Up BGii

Before installing BackGrounder ii, you should make a working copy of your BGii distributios)dikfou own a floppy-based
system, you will need to construct a working diskette in the largest capacityt fa@amecomputer accepts. After formatting a fresh
disk, copy all files onto it using PIP, a similar file transfer program or, if apiptepa disk copy program. You will probably also want
to SYSGEN a bootable system onto this disk.

If you own a hard disk, copy the distribution disk into an empty user area using a file tramgfampsuch as PIP. At this point you
do not need to copy any files to AO.

You should then store your master BackGrounder ii disk in a safe place.

2.1.2 Last-Minute Information

We know that material may be added to BackGrounder ii after this manual islpTioteheck for any additions, plegsént outa
copy of the file RELEASE.NOT from the working BGii disk. It contains the latdetrination and any changes, and should be
referred to as you install BGii.

2.1.3 Installation Outline

You are now ready to install BGii. The following steps are required:
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1. RunSETTERMOo install the terminal definitions of your computer into the BGii programs.ighi®ne-time step.

2. RunSETBGto configure BGii to your own and your computer's requirements. Initially, only a bareumirofroptions are
set. A full chapter is devoted later in this manual to all possible configuratiamepti

3. RunPUTBGuo create a swap file. This swap file is your “virtual memory” while B&iuinning. Again, this is a one-time step,
except when the swap file is placed on a ramdisk that loses its contents witidpawer

4. RunLOADBGo load BackGrounder ii into memory (and the swap file). This step is done each timertyop gtaur
machine.

2.2 Terminal Configuration

Terminals come in about as many different flavors as printers, each witmitg@avof “standard” control sequences for positioning
and moving the cursor, clearing the screen, and deleting regions. Two BGii pr¢§Erss and LOADBG) require cursor
addressing, home cursor, clear to end-of-screen, clear to end-of-line, insert éntingetanctions. You will usSETTERMo

install your terminal's particular control codes into these BGii programs.

SETTERM obtains its information for most popular terminals from the termitalbdse file TERMBASE.DAT. Most likely, your
terminal is already on the list (or emulates one that's there). If so, judttbelieterminal number and tell SETTERM to configure
both files (SETBG and LOADBG). If not, you can create a new terminal definitiomedify an existing one to match your
terminal's characteristics. Having done that, you can install the definititims programs.

Instructions for all cases are given below.
2.2.1 Installing a Terminal from the Library
To run SETTERM, simply type

SETTERM

The program will ask for the drive containing TERMBASE.DAT and then display a menu afaliable terminals. If your terminal
is in this menu, enter the number of the terminal you wish to use. You will not need to ffeviber or edit the terminal definition.

You should then answef when prompted to install the definitions for your terminal into the BGii prag)@®TBG and
LOADBG.[ 4] Follow the on-screen prompts, answerthghen asked

OK to update (y/n)?

Once finished, typ€to quit. The BGii utilities are now permanently configure to run with your terminal.

2.2.2 Editing an Existing Terminal Entry

If your terminal emulates closely, but not completely, a terminal in theyljbran may wish to edit that library entry to your exact
requirements rather than define a new terminal. In this case you would ahswiite question

Review or edit the terminal definition?

asked just after you load SETTERM. The contents of the database for that terththahwie displayed, and you will be given the
opportunity to change any entries.

After editing them to you requirements, you will then be asked whether you wish tbtirestadw terminal characteristics into the
utilities. If the answer i¥, proceed as in the previous section.

2.2.3 Defining a New Terminal Entry

If your terminal isn't like one of those on the list, you've probably had experience in configtoimanother program. SETTERM
Lets you define a new terminal entry to enter your terminal characteritgtstype

SETTERM
and answel to the question
Review or edit the terminal definition?

You should then give appropriate answers to the on-screen prompts. Two editing sérberdisplayed—one for cursor addressing
data, and the other for terminal control strings. After filling in all the relewdormation (this should be in the user's guide for your
terminal), you can then go on to install your terminal's characteristics inta3inprBgrams as described above.

If you've done your own configuration for your terminal, you may later find that a sequence orstwisventered. SETTERM can
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be easily reused to edit and update the definitions. Rerun SETTERM, select the afutimbaeerminal you defined, and edit as
necessary. (When BGii is running, the PEcommand makes a good test instrument.)

We and future users will appreciate it if you would also send us the definitions yowuwto¥We can then include them in the
database for future releases.

2.3 Initial Configuration of BGii

BGii can be readily configured with a wide variety of options, usingsthd BGprogram. In this section we will cover only those
settings that are necessary to get BGii up and running. You can later rerun SETB@dge these settings and take advantage of the
other optiong$51

To use SETBG, just type
SETBG

The program will first ask if it is correctly configured for the terminal youusieg. If not, exit and use SETTERM as described in the
previous section.

SETBG operates by offering you menu choices. The menus are organized in a treeelikeestoeginning at the main menu, which
looks like this:

0. exitto CP/M

1. change parameters

2. update file with new or changed parameters
3. print parameters

You first select option 1, which will display the following parameter menu:

0. main menu

1. hardware - drivers/ speed/ overlay address

2. control - password/ drives/ directories/ pat h

3.display - prompt/ separator/ printer-test/ D IR and DATE format
4. keys - suspend/ alternate/ delay/ remappi ng

5.zcpr3 - command-run/ use of memory

6. startup - auto-execute command

Again, you should select option 1 to reach the hardware menu, which looks sittfilafeiowing:

0. previous menu

1. terminal: Kaypro '83

2. screen driver: NOT INSTALLED
3. fn. key drivers NOT INSTALLED
4. cpu speed (mhz) 4

5. overlay at:  4000H

2.3.1 Hardware Options
s2.3.1.1 Terminal

You should first verify that item 1 (terminal) corresponds to your terminal. This wi#l haen set by SETTERM. If it is not, exit
SETBG and run SETTERM to install your terminal characteristics into 85EBeTerminal Configuratiorabove).

2.3.1.2 Screen driver

Next select the screen driver option (2), answeYiramd entering the drive and user area of the BGii working files when prompted.
This will list the available screen drivers. Check the names of the screersdainst the list in the BGii RELEASE.NOT file. If
your terminal or computer is one of these listed, select it; if not, ehfer 0.

2.3.1.3 Function Key Driver

The third option to check is the function key driver (3). After ty@n@nterY and the drive/user of the BGii working files when
prompted. This will list the available function key drivers. Check these filenagaasst the corresponding list in RELEASE.NOT,

and make the appropriate choice, ente@rifja driver for your computer is not preséit.

2.3.1.4 CPU Speed

If the displayed CPU speed is not correct, select option 4 to change it.
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2.3.2 Control Options

You should now return to the parameters menu by typiagd select the control option (2). A menu similar to the following will
appear:

0. previous menu

1. password PASSWORD
2. password for all N

3. swap drive A:

4. max. drive G:

5. max. user 15

6. HELP directory D15:
7.JOT directory  DO:

8. path $$:, $0:, AO:, DO:

At this time, only the swap drive and help directories need to be set.
2.3.2.1 Swap File Drive (Option 3)

Enter the drive letter that you plan to use for your swap file. Be sure to be considtey@uwitisage when running PUTBG (see the
next section in this chapter). This should be your fastest drive with at least 10@k spéce on it. If possible, use a hard disk or
ramdisk drive.

2.3.2.2 Help Directory (Option 6)

The help directory contains BGii's two supplied help files. This may be any convenientrdrivees area on a permanently available
drive. If you are specifying a ramdrive, you will need to copy the help files to the kaomdsart-up each day.

2.3.3 Installing Your Selections

You should now return to the Parameters Mdhuand then to the main men@)( The defaults for the remaining options are
adequate for this time. Now you are ready to write out the configured file, loyisgleption 2, sub option 1 (update existing file)
and option 0 (main menu). When finished, select option 0 from the main menu to return to CP/M.

2.4 Creating and Arranging Files

This section deals mainly with the swap file, help files, and files used to lo&GRBamder ii. For a full list of files and their
functions, seédppendix J

2.4.1 Creating the BGii Swap File

The final step, before loading BGii, is to use BNd TBGorogram to create the BGii swap file. The swap file requires about 100K.
The exact amount depends on the size of your operating system, and will automaticatyrbmele by PUTBGS ]

When running SETBG (see previous section), you will have chosen a drive to hold the swap filsthiave at least 100K free. For
fastest performance, a ramdisk is best. Otherwise, a hard disk works well. You edfoppg disk, but swapping will be slow, and
youmustkeep that disk in the drive as long as BGii is in use.

PUTBG creates a swap file, called 'BG.SWP. Because the swap file matstxsectlythe right place in the directory and the disk,
PUTBG will first move any files that are in those locations before writiegswap file, and will display messages showing what it has
moved.

Now type the following command, substituting for X the letter of the drive that is to hensvap fild:9 ]
PUTBG -d=X

When PUTBG is done, you can check the results by typing
DIR X

The "BG.SWP file should be the first or second file listed, followed by the atber f

If the swap file is on a hard or floppy disk, it will remain there, write-protecteshwou turn off your computer. However, if the
swap file is on a ramdisk, you will need to rerun PUTBG each time you power up your computeloaefioceBGii.

2.4.2 Help Files
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When you ran SETBG, you designated the drive and user area for BGii to find its help f8edFBand BGINFO.HLP—as well as
any BGii help files you may wish to create your$é®] You should make sure, before loading BGii, that you have copied the
relevant help files to that drive and user number. Should that area be on a ramdisk, you wilcopgdtie help files to the ramdisk
each time you switch your computer on. For optimal arrangement of help filEggez2.1in this chapter.

2.4 3 Arranging Other Files

Permanent arrangement of other BGii files depends on your computer configuratiosti®agder optimal arrangement of files is
shown inFigure 2.1 The only thing to remember is to keep the files LOADBG.COM and BG.REL togethlee sarne drive and

user number. These are the files used to load BGii. Once BGii is loaded, thesestwo ffiieger need to be accessible—i.e., the disk
containing them may be removed from your computer.

Floppy Disk Only

IIBG.SWP Not Recommende®n fastest drive, disk must remain mounted.
BG.LP/BGINFO.HLP ~ On same drive as swap file.

LOADBG.COM/BG.REL On start-up floppy disk. Remove after start-up.

Other BGii Files On working disk located on search path.

Hard Disk (No Ramdisk)

IIBG.SWP On hard disk.

BG.HLP/BGINFO.HLP On hard disk.

LOADBG.COM/BG.REL On default hard disks.

Other BGii Files On hard disk, any DU: on search path.

Hard Disk and Ramdisk

IBG.SWP On ramdisk.
BG.HLP/BGINFO.HLP On hard disk.
LOADBG.COM/BG.REL On default hard disk.

Other BGii Files On hard disk, any DU: on search path.
Ramdisk Only
IIBG.SWP On ramdisk.

BG.HLP/BGINFO.HLP  On ramdisk.
LOADBG.COM/BG.REL On start-up floppy. Remove after start-up.
Other BGii Files On ramdisk if sufficient space, else on working disk on seaifth pat

Figure 2.1: Suggested File Arrangement

2.5 Loading BackGrounder ii
Now you are ready to start up BackGrounder ii. To do so, log into the drive containing LOADBGROBG.REL and type:
LOADBG

The program will read the BG.REL file, relocate and install the BGii code, aoldyds summary of the configured parameters
similar to the following:

BackGrounder ii configuration summary

BGii version: 1.00
serial #: 12345678
dos: Standard CP/M 2.2 BDOS
prompt: > fence: | command separa tor: ;
swap file: drive A:, 0340H sectors ( 104K)
terminal: Kaypro '83
screen driver: Kaypro '83 driver v 1.1

12 of 65 02/10/2013 17:3



Backgrounder ii Users Manual http://www.classiccmp.org/cpmarchives/cpm/Miscejfalils/BkGrnd..

13 of 65

function-key driver: Kaypro 83 & 84 fn.key ove rlay v. 0.4
password: PASSWORD
keys: <1E> for <SUSPEND>, \ for
path: $$:, $0:, AO:, DO:
directories DO: for JOTPAD, D15: for HELP

memory map

tpa: 0100H CCP entry: DBO3H
BackGrounder: DOOOH DOS: E306H
800H buffer: D300H BIOS: F100H
280H buffer: DOSOH

Below it will be the familiar CP/M prompt for the logged-in drive, plus the userber, e.g. AO>. BackGrounder ii is now running,
and the next chapter reviews how it is used.

Chapter 3

Getting Started
3.1 BGii Commands

BackGrounder ii consists of a large set of useful and powerful commands &€“ ¢hietyin all &€“ most of which can be used both
from a CP/M prompt and from within any program. These commands fall into the follosviegad categories:

1. General Commands. These include expanded versions of CP/M's familiar commarki3,co@®Pnands, and other useful
tools:
BG DATE DIR, ECHOERA FEED FIND, GET, GOQHELP, JUMBLIST ,NDRNOTEOCRPEEK POKE
PRINTR, RENRESET SAVE TIME, TYPE USERWHLWHLQ
2. Task Switching Commands. These let you freely move back and forth between any two programs:
FLIP , SWAP
3. Data Transfer Commands, for saving and moving text from any screen and incogabmatany other:
CUT, JOT, PASTE SCREEN
4. Key Definition Commands. These let you attach definitions to any key on your compugbdaid
KEYS SHIFT.
5. Print Spooler Commands, for controlling the redirection of list output:
FORMSSPOOL
6. Calculator Command. This gives you an on-screen decimal and hexadecimal@alitlathe ability to incorporate its most

recent results into any program:
CALC

An alphabetical list of these commands, with a full description of their functiocmniained irChapter 81n addition, separate
chapters are devoted to task switching, data transfer, key definitions and primgspool

In this chapter, we introduce you to a few of the more familiar and straighttbboeenmands, and demonstrate how BGii lets you
use them both in the foreground—at the CP/M prompt—and from the background—uwhile running a programmelexamples in
this chapter, you should first have gone through the installation procedures outlinegrievtbes chapter.

3.2 Using BGii Commands at CP/M Prompt

Once you have run LOADBG, BackGrounder ii is active. It will continue in memory untiGold Boot your computer, switch off
the power, or use tHBG OFF command described below. While BGii is present, your screen will look much as usualisthe
usual CP/M prompt, and you may load and run programs in the normal way. The differencgads ti@at have 37 useful and
powerful commands at your fingertips.

This section demonstrates the commardfid P, DIR, USERTYPE TIME, CTRL-C, andRESET all at the foreground
level—i.e. at the CP/M prompt.

3.2.1 BG - List of Commands

The commandBGuwill alphabetically list the current set of allowable commands. To see theply $ype:

BG
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The screen will appear as follows:

Cmds: Foreground A00:CP/M global-keys

bg «calc cls cut date dir echo era feed find forms
fip go get help jot jump keys list ndr note ocp
peek poke printr ren reset save scre en shift spool swap time

type user whl whiq

swap ->a00:CP/M global-keys

As you can see, tHBGcommand displays your current “state”, the list of commands, and the a€cestatefbrtg aSSWAP
command would result in. Information includes drive and user, upper/lower and foregrouna/badigiates as well as related key
definitions.BGhas other options, which are described in the Command Reference chapter. Themmustlg used is:

BG OFF

which will remove BGii from memory without cold-booting your compuifér
3.2.2 HELP — On Line Help Command

All of BGii's commands are listed and explained in the file BG.HLP. Thissfieti up as an indexed help file, the items of which may
be examined by selecting from the initial menu. Make a mental notelthhPis always availableeven when a program is running.
Most of the BGii information you will ever need is at your fingertips. To get help cimenand is

HELP [ hel pfil e]
If the helpfileis not specified, the file BG.HLP is used. If you type
HELP bginfo

you will see the file BGINFO.HLP. You may also Ud&LPto access your own Help filé2 ]

The HELPcommand displays an index of subjects for which information is available, eadtenhatith a corresponding letters or
number. To display the information, enter the letter or number from the menu. BGintivesitie information one screen at a time.
At the bottom of the screen, a one-line menu indicates what keys can be pressealttheodisplay:

EOI 2: Menu Start CR=SP=Next Last Print "C=exit ==>

At the left margin of the menu line the numiZeindicates which screen of information under this index entry is displayed. When
EOI appears it indicates the End Of Information section—there are no more screessyenthitem.

It is important to remember that thHEELP command is available at any time. We have only shown how to use it while at the CP/M
prompt; however, later in this chapter it will become obvious how to access theikfBirRation while running a program. This
comprehensive on-line information available makes it possible to becomfawitth BGii with very little reference to this manual.

3.2.3 DIR — Directory Command

DIR is BGii's directory command. It is very similar to the CP/M directory commastihglall non-system files in the current
drive/user. (The files are listed in the order the directory entries are enesliotethe disk.) With BGii, thBIR command also
gives you file sizes, disk space used and free, and a number of extra command line options.

To obtain a directory of the files of the drive and user you are currently logged intoOE) gtype:
DIR

This will produce a directory in the following format:

IMTIME&.DAT 12k | ANAGRAM .COM 4k | DICTSOR T.COM 4k ..
HOMONYMS.TXT 8k | HYEXCEPT.TXT 8k | HYPHEN .COM 8k ...
MARKFIX .COM 4k | PF  .COM 36k | PFCONFI G.COM 40k ...
REVIEW .COM 8k | SPELL .COM 4k | TW .COM 4k ...
WORDFREQ.COM 4k | WS .COM 4k | WS NS 52k ...
PRINT .BAK 4k | WINSTALL.COM 32k | FUNCTS TIXT 20K ...
CRAYON .COM 24k | PENCIL .COM 24k | SCONFIG .COM 49k ...
FILT .COM 4k | FILTW .COM 4k | FILTWC .COM 4k ...

Drive E: has 2692k used, 284k free, 2976k total.

Note that the file size is listed according to the logical block size of ydurlfliou disk has 4K block sizes, for example, any file
from 1K (or less) to 4K will be listed as 4K. Larger files will be listearastiples of 4K e.g. a 10K file will be listed as 12K.

You may use th®IR command with a number of options on the command line. For example,
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A0>DIR 15: /F

gives the directory of non-system files, without file sizes, Drive A User 15. Rallslef theDIR options are given in theommand
Referencechapter.

3.2.4 USER — Changing User Numbers

The USERcommand lets you move between user numbers 0 — 15, if you have divided up your disk space that way.

Examples:
A4>USER

logs into AO:
AO>USER 15

logs into A15:

Note that you can only move between user numbers on the same drive. Once logged into AMe¥, howwill move to B15>
should you type

B:

The USERcommand is included to preserve continuity with the CRISE Rcommand. BGii also gives you a much handier way of
logging into user numbers @my drive. Just type the drive letter, the user number, and a colon (this is called tberi). For
example:

AO0>B4:

B4>C15:
C15>A0:

moves you quickly between drives and user numbers. To change to a different user numbexroa thizes you can simply type the
user number followed by a colon. For example:

A0>9:

will move you to A9:.
3.2.5 TYPE, LIST - Viewing Files
3.25.1TYPE

One of BGii's most useful commands is its enharic¥& Ecommand, which lets you view any text file. The usage is:
TYPE fil enane

When you view a file using BGii'sY PEcommand, you have the ability to scroll through the file in a number of ways. A menu with
the following information remains at the top of the screen to remind you how to move abdet the fi

> or SP =>+line
>orCR =>+ page
1.9 =>+/-pages

G => goto “string”
"C => quit
=> - line

<or TAB =>-page

B => beginning of file
E => end of file

L => scroll screen left
R => scroll screen right

These commands include the ability to scroll forward or backwards line by lineeendny screen, to move forward or backwards 1
to 9 screen pages at a time, to move straight to the beginning or end of a file, and sapwags from the right to the left margins
of a file.

You can also use tH& command to go straight to a specified string (up to 18 characters) in a file—thdyg a forward direction.

Lower case letters are case-independanhétches a of); upper-case letters match only upper-case. Precede a control character
with CTRL-Q.

Finally, theTYPEcommand will also automatically unSQueeze a compressed file, again onlywasdfdirection.
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3.25.2 LIST
If you wish to view a text file as hard copy, instead of sending it to the scredrd Sfe command will send the file to the printer.

Simply type:
LIST fil enane

first making sure, of course, that your printer is on line! The text will be printed out tewendorm it appears on your screen,
expanding tabs to 8 spacesCA RL-C will abort printing.

3.2.6 RESET, CTRL-C — Resetting Disk System

There are two interchangeable commands that let you reset your disk syste@aok@@mounder i-FRESETandCTRL-C. Both
close modified files, reset the disk system and log in Drive A: and the current\ivehould use either of these commands after
changing disks.

When you type:
RESET

or

CTRL-C

you will see the following message on the screen:

Hot Boot BGii vn.nn XXXX
where n.nn is the version number and XXXX is the lowest address in hexadecimal used by BGii

A Hot Boot is BGii's faster version of a Warm Boot because the operating sgstetréloaded from disk. Note that typRESET
or CTRL-C will give you a Hot Boot and retain BGii in memory, wherpesssingthe RESET button (if you have one) on your
computer will cause a Cold Boot, and the removal of BackGrounder ii.

3.3 Using Commands While in a Program

3.3.1 The <SUSPEND> Key

All of the commands mentioned in this chapter are available not only at the CP/M pédaptB0>, C0>, etc.), but also from

within a program. One of BGii's most useful features is the ability twletemporarily suspend a program, access the command(s)
of your choice—e.g. obtain a directory, view or print another file, rename a file, etc.-reancesume work on your program exactly
where you left off.

To do this, BGii has allocated a special key—the <SUSPEND> key—to press whenewamnyda temporarily interrupt the

program you are running to use a BGii command. This k&TIRL-" .[ 131 When you press the <SUSPEND> key, the program you
are working on is temporarily halted, and a CP/M prompt (e.g. A0}) appears on the gdteethis prompt appears, you can then
proceed to use nearly all of BGii's 37 commands.

When you press the <SUSPEND> key, your screen will be cleared from the cursemntpmsition. A display very similar to that
from theBGcommand will appedi4]

We call the prompt with a } sign—e.g. A0}, B0}, CO}Background CP/M. Background CP/M refers to the state you reach when
pressing the <SUSPEND> key in a program, as oppogedréground CP/M which is preserbeforeloading a program. You must
be in either Foreground CP/M or Background CP/M to us any of the BGii commands.

Once you have finished using your selected commands, you return to your program by againtpeesSUSPEND> key
(CTRL-"). Your screen will be redrawn exactly as you left it, so long as your copy k€GBaunder ii has the correct screen driver
installed.

3.3.2 Using the <SUSPEND> Key: Examples

1. Suppose you wish to obtain a directory of Drive B, while logged into Drive A and running a prédrgou would do is:
a. Press the <SUSPEND> key, and wait for the AO} prompt to appear.
b. Type

AOIDIR B:
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c. After the directory has appeared and you have the information you require, press <SUSB&NDe-rasume your
program.
2. If you wish to change disks containing text files, while running a word processingrprogra
a. Remove the old disk (first making sure it has no modified files left open), andeépleith the new disk.
b. Press the <SUSPEND> key.
c. At the Background CP/M prompt, type

RESET

or press

CTRL-C
This will Hot Boot your disk system.

d. Press <SUSPEND> again to resume your program.

3. The TYPEcommand could be used to look up a telephone number while in the middle of another program:
a. Press the <SUSPEND> key and wait for the background prompt } to appear.
b. At the Background CP/M prompt, type

TYPE B15: TELEPHON.DIR

c. Now use théGoto command to search for the name of the person.
d. UseCTRL-C to exit to Background CP/M.

e. Press <SUSPEND> to resume your program.
4. TheERAcommand could be used to make room on a nearly full disk for a long document that you wish to sgwerfrom

current word processing session.
a. Press the <SUSPEND> key and wait for the background prompt } to appear.
b. At the Background CP/M prompt, type:

ERA junkfile

c. Press the <SUSPEND> key to return to your word processor and save your precious work.

HELP, BGand all other commands mentioned in this chapter can also be easily used while rurogngra. pr

3.4 Multiple Commands

Like ZCPR2,3 BGii allows multiple commands to be placed on a single line. The comanarderely separated with a semicolon
(configurable with SETBG).

For example,

DIR A:;DIR B:

will generate directories of both the A: and B: drives.

Chapter 4

Task-Switching

Perhaps the most powerful of BGii's features is its task-switching abhity means you can rursacondprogram while the original
one is still active, and switch between them at will. For example, you may haeel stamiing a spreadsheet program and need to
interrupt it to write a memorandum. With BGii loaded, you can suspend the spreadshestdamait word processing program.
When you've finished the memo, you can either exit and resume your spreadsheet where yoorlsiingty suspend the memo
and switch back to the spreadsheet. If you've adopted the latter course, you cama awit¢h back and forth between your
spreadsheet and memo.

4.1 The Swap Command

The command that lets you do thiS8VAPWhen you typé&sWARPyou switch from one task to another, without having to exit
from either. In effect, it treats your CP/M computer as if it were two comgudiearing one terminal and one set of disk drives. By
typing SWARPRyou switch from one computer to the other.

Where you'SWARrom andto depends on your current activity at each computer. The following three examples explain:
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1. You have loaded BGii and are logged into Drive BO: (This can be thought of as “COMPUTERy&U) type:
BO>SWAP

you will swap to the alternate or lower-case “computer 2, still at CP/M.léwé is depicted as:
b0>

and referred to dswer Foreground CP/M. If you now type:
b0O>SWAP

you will return to “COMPUTER 1", again atpper Foreground CP/M (the BO> prompt).

2. Suppose you now load a program on “COMPUTER 1” at the BO> prompt-S¥i{z EPOnceSWEERS loaded, you can
suspend it by pressing the <SUSPEND> K8yl RL-") and enter intaipper Background CP/M (B0}). If you now type:

BO}SWAP

you will once again swap to “computer 2", and, because no program is loaded theren &ovwwes Foreground CP/M (b0>).
This time, however, when you type:

b0>SWAP

you return to the current state on “COMPUTER 1", which isSh¥EERrogram. The screen will look exactly the same as
when you suspended 5]

3. Now try another possibility. You already have one progi@W/EEPloaded on “COMPUTER 1" and wish to add another
program,PIP , on “computer 2”. You are at present runnisid/ EE N Drive B.

First suspen®&WEERNd enter Background CP/M by pressing the <SUSPEND> key. Now type:
BO}SWAP

This switches you to “computer 2” which is still at Foreground CP/M level (b0>).

At the b0> prompt you are ready to load your second prod?dR, To do this, simply type:
bO>PIP

as you normally would.

Once PIP's own prompt has appeared, you can suspend the program by pressing the <SW8pPRNiDenter Background
CP/M. Because you are still on “computer 27, this is referred toveexr Background CP/M and appears as b0} on your
screen.

Now you can use th8WARommand again! By typing:
bO}SWAP
you will return to the current state on COMPUTER 1 which is the SWEEP program.

Now if you switch tasks from SWEEP (by entering Background CP/M and typing
BO}SWAP

you will go to the current state on “computer 2”, which is the PIP program. At thés stagare switching between two active
programs.

The three examples above demonstrate that you can uSd\AeRommand to switch between the current states of your two
“computers”. These states are any combination of Foreground CP/M or your running prodriaomis 4.1explains the concept.
Note that you can never swap to Background CP/M.

COWUTER 1 conputer 2
(upper) (1 ower)
A. Foreground CP/ M a. Foreground CP/ M
AO>SWAP (to a or b) a0>SWAP (to A or B)
B. PROGRAM 1 b. PROGRAM 2
(suspend to C (suspend to c)
C. Background CP/ M c. Background CP/M
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A0} SWAP (to a or b) a0} SWAP (to A or B)

Figure 4.1: State Switching

4.2 The Flip Command

A command very closely associated with '&/ARommand is th&LIP command. This command lets you temporarily switch
between the display screens of the upper and lower case tasks. Any key will thienthesprevious screen. This command will only
function if a screen driver has been installed.

As an example, you are writing a report with your word processor and you wish to examinegtishg@ethat you are running as
the alternate task to comment on the results. To do this:

1. Press the <SUSPEND> key to get to the background prompt.
2. Type

FLIP

to display the screen from your spreadsheet that is in suspended animation as taslother
3. When you wish to return to your word processor, press any key and your current screen stitirbe.re

4.3 More About Task Switching

4.3.1 Time Taken to Swap

There are two main factors in the time taken to swap between applicationgstheportant being the type of drive the swap file is
on. The second factor is the speed at which the terminal screen can be saved and redneewmofy mapped displays this is
usually very fast, but for displays that communicate over a serial link, it canetedw@kseconds.

Some representative times for swapping are shown below:

SB180 6MHz ranmdi sk in main nmenory <1 sec
Kaypro 10 ANHz Advent Products randi sk <2 secs
Kaypro 10 4MHz Hard Di sk, 1K sectors, TurboROM 4 secs
Kaypro 2 5MHz Fl oppy Di sk, 1K sectors, TurboROM 20 secs
Kaypro 4 2.5 MHz Fl oppy Di sk, .4K sectors, Kaypro ROM 60 secs

4.3.2 Is BGii Multi-Tasking?

BackGrounder ii is not a true multi-tasking operating system because the nantaiskbis not actually running. It is in a state of
suspended animation, waiting to be revived the next time you switch to it. B&IGLER, however, is truly multi-tasking and will
continue to run in either foreground statél

4.3.3 Swap File Limits

The minimum size of swap file that will function with BGii is around 45K, butulilshot allow task switching. For a swapping
situation at least an 80K swap file is desirable and in general the sizd Baadnlthe order of 100K. If the swap file is not at its
maximum size, the “secondary” or lower-case computer will appear to have lessyntleam the upper-case machine. This may limit
the type of program that can be run in the alternate state.

4.3.4 Unclosed Files

To maintain the integrity of the file system through all of this state swigcBiackGrounder ii continually monitors which files have
been opened for writing. To avoid excessive memory use, there is a limitation of &driidssopen for writing when you swap or
suspend. This limit should pose no problems for most programs. However, some progranmesiké dBow up to two database files,
each with up to seven index files, to be open at once. This would cause BGii to lose data shdtddnpbswaapping or background
activity while these files were open for writing.

BGii is unable to protect the integrity of files if the program moves thediirol block (fcb) after the file has been opened.

Borland's Turbo Modula Compiler (at least the Beta version) and the NULY/litiity employ this questionable practice. Be sure
that files are closed before swapping from such programs.

4.3.5 Installing Resident Modules

If you wish to load a resident system extension, it is good practice to make suredh#drines to the standards laid out in Appendix
I. If the module is loaded in the lower-case state it must be removed before yowapdrask. If a module is not smart enough to be
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removed then it must be loaded in the upper state and preserved with SECURE.

4.3.6 Using a Program in Both Tasks

Think twice before using the same program in two tasks. Editors such as WordStdecr\Water will use the same names for their
temporary or work files and end up overwriting work from the other task! WordStdnecsaifely used in two different user areas as
the temporary files will be created in those areas. Perfect Writer, howexdd require two PW.SWP files positioned on the disk so
that each task would use one—difficult but not impossible to arrange.

4.3.7 Interrupt Driven Software

Any program that modifies the system interrupt vectors should not be swapped unlessrilg inandlers are located in secure
memoryl 171

Chapter 5

Data Transfer

5.1 Moving Data Between Tasks

One of the primary reasons for running two programs or tasks at one time is to tatesteetween them. BGii gives you four useful
commands to do thi€EUT PASTE JOT, andSCREENNote that all of these commands require that a functioning screen driver
be installed. If you do not have a screen driver for your machine and wish to create oppesedix®B.

CUTandPASTElet you "clip" a defined rectangular section of text or figures from yourisenee transfer that section as if it
were keyboard input to any other program.

JOT lets you make backgroung notes, and also "paste" the clipped section into your hitépad.

SCREENets you write the exact (non-graphic) screen to a file or printer. With your text, gditiccan then incorporate that file
into any other file you are editing.

All are very useful time-saving tools, saving you the laborious task of recreatingitexts possibility of introducing new errors.

5.2 The Cut Command

The CUTcommand is used to "clip" and save a portion of a screen for later insertion into afethealldws you to mark out any
rectangular portion of a screen for export, while in any program. The following is axplexaf howC U Tworks.

Suppose you are running SWEEP and wish to use a section of text in another program. Théolitepsite:

1. Press <SUSPEND> to suspend SWEEP. The Background CP/M prompt—e.g. BO}—will appea
2. Now type

CuT

You will almost immediately return to your previous screen.

3. At this stage, you may use the four cursor (arrow) Kéy¢o mark out the section you want "clipped". First, move the cursor
to the top lefthand corner of this region. When the cursor is positioned correctiX.type

4. Next, move the cursor to the bottom righthand corner of the section you want clipped. (Aswothencursor at this stage,
the section to be cut will blink rapidly or be highlighted.) Again, when the cursor i®pesitcorrectly, typeX (or <CR>).

5. The section you want clipped is now saved. You can now continue using SWEEP as normal.

The steps t€UTa section of your screen are seen to be very simple. Simply <SUSPEND> from youg progiram, typ&&UT
and then move the cursor to the top left hand and bottom right hand corners of the deiredyggngX after each positioning.
The CUT portion will be saved for futurPASTEng.

5.2.1 Some Things to Remember about CUT

1. When moving the cursor keys to mark out the section to CUT, you may not move off the scrggu(aee limited to the
currentscreen).

2. Any portion of the screen may K&UT, even if it does not belong to the current program (i.e. including any portion of your
screen not cleared before entering your program).
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3. Only oneCUTsection is saved at a time. If y@ilU Tanother section befolRASTEng an earlieCUTsection, that earlier
section will be overwritten and lost.

4. If you type more than onX after delineating the first boundary of the section t€h&T, the CUTcommand will abort and
you will return to your program.

5. A section that has bednUTwill remain saved in the BGii swap file until it is overwrittent by anofG&fToperation. It will
be available for pasting until you exit BGii.

5.3 The PASTE Command

PASTEis CUTs twin brother. Once you ha¥eUTa section of a screeRASTEallows you to insert it into a text file you are
editing, for example, in an alternate task or at some later time. The follexamgple shows hoWRASTEworks.

Suppose you are running SWEEP from A0> and WordStar from a0> and are currently loggeardi8takvHavindCUTa section
from SWEEP, you now wish to incorporate it into the file you are editing with WordSimist€ps would be:

1. First, position the cursor at the point in the text where you wish to inse@ilthesection.
2. Now press <SUSPEND> to temporarily suspend WordStar. The a0} prompt will dlppear
3. Type

PASTE

The CUTregion will now be inserted into your text file at the current cursor.

5.3.1 Things to Remember About PASTE

1. PASTEwil only PASTEthe most recentilCUTregion or section.

2. You may onlyPASTEaCUTsection into a program that will accpept the text as if it were being type frokeyheard. The
command will not work at any other time.

3. A <CR> is automatically added at the end of e@thTline. For example, when used as input to a text editor, and the cut
section consists of more than one line, the second and following lines Wil\&el Ed to the left margin.

4. Special cases of tfeRASTEcommand work within thd OT andKEY Scommand$201

5.4 The Jot Command

JOT is a command that lets you make notes at any time—either while running a prografgregeound CP/M level. The text that
youJOT is saved either in a file named JOTPAD, or in a filename of your own choice. The usage is

JOT
JOT fil enane

to write to JOTPAD (in AQ) or to write thlename(on the current drive and user area unless otherwise specified). After you type
JOT, the screen is cleared, except for a message line, like the followingypra@mputer§?! 1 to remind you of some basic
editing functions:

JOT: <SUSPEND> - exit, *X - del rest of line
ESC E =ins. line, ESC R = del. line, “Paste

The editing functions available depend on the particular terminal you are usingll gehesally let you insert a line, delete a line or
the remainder of a line, and delete individual characters using the <BACKSPHGIDELETE> keys. Further editing of this file
may be done at a later date with your regular text editor. When you have finished malsngimputy press <SUSPEND> (CTRL-")
to return to the CP/M prompt or your current program. Once you have started a JOTR&Dgfdhat name or your own filename,
you may add to it on subsequent occasions, or choose to delete it. If at any time you wislwttheesontents of your JOTPAD,
you may view it with either th& YPEcommand (on the screen)lofST command (to the printer). A JOTPAD is an ordinary text
file that may be edited with your text editor, and incorporated into any other file of yoaechoi

5.4.1 PASTEIng into a JOTPAD

You can alsd®?ASTEyour CUTsection into any JOTPAD. To do this:

1. TYPE
JOT

or
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JOT fil enane

at either Foreground or Background CP/M. This will open up a JOTPAD, either underigadngour selectefilename

2. Place the cursor where you wish @G& Tregion to be positioned.

3. Now pres€CTRL-P to paste or insert tHeUTregion into the JOTPAD file. By moving thew cursor and rety@igRL-P,
you may insert it as many times as you like.

5.5 The Screen Commands

BGii's SCREEMNommand gives you a screen dump, either directly to the printer or to anothewfilerelproduce all text
(sometimes including the cursor) on the screen, but it will not reproduce graphics. yagamust have the appropriate screen driver
installed for you computer for this command to work.

To send the screen to the printer, type:

SCREEN
Make sure your printer is on-line, or else your machine will hang.
To send the contents of your screen to a file, type:

SCREEN(fi | enane

Unless you specify a drive and user number witHfiteaame this file will be on your current drive and user number. It may be
edited or inserted into the file of your choice at a later time.

The SCREEMNommand may be used at Foreground CP/M (e.g. A0> or a0>) and also while running a programmgfar
program, you must first <SUSPEND> to Background CP/M (e.g. AO} or a0}) and then type:

SCREEN

or

SCREENTf i | enane

When you do this, the previous screen display of your program will reappear on your computereamddogihe printer or a file.
None of the BGii menu will be included in the screen dump.

It is, in fact, impossible to ussCREEMt Background CP/M level to print or save any Background CP/M messages or text. If you
try to, you will always capture instead the previously displayed screen of the guroemntihg program.

Chapter 6
Defining Keys
6.1 The Keys Command

One of the most useful functions of BackGrounder ii is its ability to attach defimitd any of the keys on your computer. Up to 255
characters of text and/or commands may be attached to a key, and displayed omitegiémomn that time on with a simple
keypress. This defined key can be used to:

e execute a BGii command line

automate repetitive editing tasks

send login sequences to host computers and bulletins boards

eliminate retyping of standard parts of correspondence such as names and address
standardize script writing where characters and layout are repetitive

insert time or date.

Defined keys are available to you at Foreground or Background CP/M level and while rumyngrggram requiring keyboard input.
You can define any of the keyboard keys on your computer, and—if you are running the appropriate fundtioe kader
BGii—the keypad and function keys. The key definitions will be retained while you are logggaur current program. If desired,
they can be saved for future use eadch time you run a particular program.

There are a number of different steps in the key-defining process To accesithggntype

KEYS
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either at Foreground CP/M or at Background CP/M &eiSPENDg your current program. The following menu will appear:

-- KEYS menu --
D - Define P - Paste to key R - Record L - Load S - Save
V-View K-viewKey A -Attach X - eXit

All of these commands, plus other aspects of defining keys, will be discussed inatidosections.

6.2 Global and User Definitions

There are two types of definitions available under BGii—global and user-taskides.

Global definitions, as their name suggests, are available everywhere—inokoegnd Background CP/M and while running user
tasks. These definitions are created at Foreground CP/M level and remagtinuaffl you turn off your computer, redefine the keys
or remove BGii.

As shipped, BGii comes with four built-in global definitions. These are:

\a = <F5> insert the most rece@AL Cresult

\d = <FE> insert the date, if you're running DateStamper

\r = <FC> start and stop keystrokECORIDg.

\t = <FD> insert the time, if you're running DateStamper and a real-touk. cl

All of these definitions may be used at any time while running BGii, so long as you deematite them with another definitid#2 1

User task definitions, on the other hand, are available only while running a programaycveate these definitions only when
running a program or task, and they will vanish after you exit that task.

If you use the same key for a user-task definition and a global definition, the ksdefiaiion takes precedence while the task is
active. The global definition remains in hiding and takes effect everywhere else.

BackGrounder ii gives you the ability to define, save, and load your own set of global andlukey-@&finitions. Instructions on
doing this are given in the following sections.

6.3 Keys Menu Selections
6.3.1D - Defining Keys
To define a key under BGii, simply type

KEYS

and choose the D option. If you're wanting to change or add to the golobal definitions, you should ligatrieb€P/M (e.g. the
AO0> or a0> prompt). If you wish to set up definitions while running a progsldSP ENDrom that program to Background CP/M
(e.g. A0} or a0}) and type

KEYS

followed by
D

You may now define any keyboard key, and (if you have the correct function key driver instajledrfoomputer) any function or
keypad key with up to 255 characters.

The general procedure in defining a key is:

1. Press that key

2. Enter the definition

3. Terminate the definition with the <SUSPEND> key.
6.3.1.1 Defining Keyboard Keys

BGii lets you define up to about 35 keyboard keys, no matter what type of computer you own. Both lower acasepsions of
the key may be defined—i.e. you may attach one definition to a and another to A.
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To define a keyboard key, you should first press the <ALT> key. BGii has initially set tie><4&y to be the back-slasha3! For
example, if you wish to attach the definition "hello” to the h key, you would (aftertisgl¢he D option):

1. Press the <ALT> key, (the \ sing is not initially seen on the screen)
2. Next press h
3. After the = sign appears, type:

hello
4. To terminate the definition, press the <SUSPEND> key.

Once your keyboard key has been defined, you must press both the <ALT> key and that keyboard key toidisphaytiog
definition—e.g. type

\h

to producehello. If you simply type thd1 key, h is what you'll gef!24]
6.3.1.2 Defining Numeric Keypad and function Keys

Keypad and function keys may be defined only if you are running the correct function key driver fasputer with BGii.
Otherwise, you are limited to defining just the keyboard keys.

To define a keypad or function key, you should simply press the key to be defined when prompted. Then entérityaur def
terminating it with the <SUSPEND> key in the normal way.

BackGrounder i'SHIFT command gives you the ability to use both the regular characters and functions of your kelypad a
function keys, as well as their defined functions. To define a function key and to them usedefined mode, you must first make
sure that you have typed

SHIFT ON
at Foreground or Background CP/M.
Typing

SHIFT OFF
puts the keybad back in numeric mode.

No matter which kind of key you define, your user taks definitions will remain in meradopgas the current program is running.
Your golbal definitions will remain unti BGii is exited. If you wish to save and latiead your definitions, you must run tSeL or
A options ofKEYS For user-task defintions, do this before exiting the program.

6.3.1.3 Editing a Definition

There are two ways of editing your definition while you create it. Use the <DE:K®y to delete the previous charactestthe
<BACKSPACE> which will appear as "H), or type CTRL-X to delete the entiitaie

If you decide you don't want to attach a definition to a particular key after all, or you wislet® aelearlier definition, simply type
<SUSPEND> after the = sign.

6.3.2P - Pasting to a Keyboard

The P option of KEY Sgives you a convenient way to attach some already existing text to a key. Thigtisreioa of BGii's
>CUTandPASTEfunctions and requires a screen driver. For example, if you wish to extract your aduressdtter and attach
it to akey for future use, you would:

1. Use BGii'sCUTcommand to clip and save the address.
2. While running the program—e.g. WordStar—that you wish to use your defined keysWi&PENRo Background CP/M
and type

KEYS

3. Choose thd” option.
4. 4. When prompted, enter the key to which you wish to attach your "pasted" definition—i.e. yassaddr
5. Once the definition has appeared on the screen, edit it if you wish, and then terminafieitios ¢y pressing <SUSPEND>.
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Note that a carriage-return ("M) is added to each row of any pasted definition.

If you choose thé option and you have not yet used the CUT command, BGii will simply beep and return yoiktoYt&menu.

6.3.3R - Keystroke Recording

Another convenient way to avoid repeating text or to incorporate a group of commandsiiitiardisfto selct the RecordRj
option in theKEY Smenu. When you do this, you will hear a double beep, and the screen will instantly switch to thimgask be
carried out before you typd€EY S

Any text or commands you type from this point on—up to 255 characters—uwill be included in youiodefiihen you wish to
terminate your definition, just press <SUSPEND> or the <RECORD>\key i the predefined global defitions). You will then be
prompted for a key to define. After typing in the key, you will again return to your progmamdgfinition, however, has been
recorded and will be displayed by choosingher K options of thdKEY Smenu, or implemented by pressing the defined key itself.

Note that the Record feature can only be used to capture keystrokes inside a ptagrasmét work at the CP/M level, and
recording is terminated when a program exits to CP/M.

Recording of keystrokes can, alternatively, be started by pressing ¥ katythe point in a program where you want to begin a
defintion.

6.3.4V & K - View Definitions

The KEY Smenu gives you two means of viewing your current definitions-VthadK options. TheV/ option lets you view all
definitions currently loaded. At Foreground CP/M, these are the global definitibites atvprogram level (i.e. when using KEYS
within a program, at Background CP/M) they are the definitions currently loadegaut program.

The K option lets you view the definition of any specified key in the currently laoded a@efmitVhen prompted, just type in the
<ALT> key or the function key you wish to see displayed.

6.3.5S - Saving Your Definitions

Once you've created a set of definitions to use either at Foreground or Backgrbuar@Pa specific program, you may decide
you'd like to save them for future use. You can do this very simply by suildpton of theKEY Smenu.

When you typeS you are prompted first for a descriptive albel for your definitions. You may choose anyauolike—e.g.
formatdefs—of up to 12 characters in length.

You will then be asked for a filename for the labels. It is usually most convenient teeusznte of the program the definitions are
used for—e.g. WORDSTAR. A filetype of .BG is automatically given to the file.

To complete saving your definitions, simply press <CR>. Your definitions are nod iseaeBG file, which will be on the same
drive and user number as you are currently logged into.

6.3.6L - Loading Definitions

Once you have saved your definitions, you can manually load them at any point by seledtiogtibe of theKEY Smenu.

When you select thie option, you will be prompted for the filename of your saved definitions. Once you've enteregieased
<CR>, the definitions on that file will be loaded.

There are a couple of points to remember withlLthaption:

1. To load global defintions, you must be at Foreground CP/M and logged into the drive and usiehgrowr key definition file
is saved.

2. User definitions can only be loaded once you've entered a program. The only user defisitibatfiean be loaded at this level
are those on the same drive and user number as your program.

A second way to load a set of definitions is to type the filename aftétE¥Scommand. In Foreground CP/M this will load new
global definitions. For example, type:

KEYS GLOBAL

This will at once load the definitions in MYGLOBAL.BG, returning you to the CP/M praatpier than th&EY Smenu. Within a
user program, this form of the command can be used to load user definitions from a drive anchbserFor example,
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KEYS B3:NEWDEF!
6.3.7A - Attaching Definitions

If you have a set of definitions you always use with a partciular program, you may predeetthem automatically load with your
program, rather than use theoption every time. BGii lets you do this with tAeoption of theKEY Smenu.

To use this option, you should first be logged into the drive and user number as your program and déénitities typing

KEYS

and selecting thA option, you will be prompted for the .COM file that you want your definitions attached to. Ydbhaewilbe given
the name of the definitions file (if any) currently attached to your program, andohtiers: quitting with no changes, attaching a
(different) definitions file, or detaching the current definitions file, shouldadready be attached.

Simply select your option, and the definitions will be attached for automatic loaitingour program.

Note that theA option is only for attaching user definitions tpragraml 26 1 To automatically load a set of global definitions you
can include the

KEYS defi ni ti ons

command in your start-up command line usStigTBG 271

6.4 Reserved and Special Characters

6.4.1 Including Hex Characters in your Definition

You will notic when you choose tHe option, that the following menu appears on your screen:

--Special keys --
<FE> =DATE <FD>=TIME <FC> =RE CORD
<FB>n = delay n*256 <FA> = FALSE on/off <F9> =se t high bit
<F8> =to TERMINAL <F7>=to PRINTER <F6> =pr inter RESUME
<F5> =calc RESULT
use: DEL =del. char., "X = del. all, <SUSPEND> = quit

# = hex digits, "Q = quote next
Enter GLOBAL <ALT>+key or fn.key or r (redraw):

These hexadecimal characters denote special functions and are useful whamjiacidup of commands in a definition. To define
a hex character—those listed above, or any other hexadecimal character you wanteadnrecligfinition—you must first type the
# character, and then follow it with two hex characters. For example, t¢pibgwill produce <FE>.

6.4.2 What the Special Characters Do
6.4.2.1 <FE> Insert DateStamper
<FE> inserts the current date in your definition, if you have DateStamper instaladséftl for dating letters, etc. as it will

automatically pick up the current date from your compi@&r There are five different date formats available to you and you should
useSETBGto make a selectidr?® I The default format as shipped with BGii is "January 1, 1987".

As shipped, the BGii global definitions assign the Date commakdi to
6.4.2.2 <FD> Insert Times
<FD>inserts the current time into a definition. It is only available if you are rufangStamper with a real-time clock. The time

will appear in the following format: hh:mm:ss (e.g. 11:53:25). It's useful fokiclgaip how long you're spending on different
computer tasks, for recording when programming changes were made, etc.

BGii's global definitions assign the time commandtto
6.4.2.3 <FC> Record Keystrokes

<FC>turns on the Record mechanism. If you attach this definition to a key—i.e. creRECEDRD> key—you can at any time
decide to incorporate the text you are typing into a definition.
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For example, if you are writing or editing a letter with your word processing seftamad decide at some point you want to put a
frequently used phrase,—say, "Thank you for your letter of"—into a key definition, you can do soateinetine next time you
are about to type "Thank you ... etc", just press your <RECORD> key (pre-defirfed.as double beep will sound.

Now go ahead and type "Thank you ... etc" until you have reached the end of the part to go into your.d&fithitiopoint, press

the <RECORD> key again. TReEY SDefine menu will appear, asking you which key you wish to define. Choose a key—either an
<ALT> prefixed key or a function key. The recorded definition will immediately techéd to this key, and you will be returned to

the screen of your current program. You can test your definition by pressing the newly defined key

Keystrokes are recorded only when a user program is running, not at Foreground §BiMhdfe been recording and exit to
CP/M, the partially recorded characters will be lost. The <RECORD> keiiadly set to\r .

6.4.2.4 <FB> Delay

<FB> is the Delay character. This literally inserts a time delay into your definit is useful—and often necessary—if you have a
definition (macro) consisting of a group of commands, some of which require a minimenotbe implemented before going on to
the next command. An example would be if you set up a definition to load a program and then imjplemaduanstion in that
program. Many programs would need some kind of delay built in after the loading commandybii@an to the next command.

You can set the length of the delay by putting a number between 1 and 9 after the delay chbf3et2rgives you a delay of 2 x
256 keyboard status checks where&B>9 will give you a delay of 9 x 256 keyboard status checks; using a letter will give a still
longer delay. If many of your programs require delays then perhaps you should use the global SptibB 3 301 The time for a
keyboard status check varies according to the type of computer and program runningisybaite to experiment to find the right
length.

For example,

D<FB>2I<FB>2R<FB>2"M

puts a suitable delay in many modem programs to get the directory of the RCPM.
6.4.2.5 <FA> False

<FA> is the False character. It is closely linked to the Delay character. TMed@Rrating system has a function that will return
"true" if it detects that a key has been pressed on the console device. Thipadignams to proceed with some activity and
periodically check if they need to fetch a character from the keyboard. Many pregretmas WordStar will alter what they display
if a character is typed before the current program activity is finished.

The <FALSE> command forces the operating system to tell the program thastherharacter waiting. It will continue to return
"false" until another <FALSE> is encountered or the string is exhausted.

Some of the commands suchlRKR will abort if a key is typed before they have finished. For example, if you wish to pld ko
commands into one string definition, the first would immediately abort becarisertimand processor would detect that there were
more characters waiting. The <FALSE> command allows you to prevent this.

Example:

<FA>DIR *.com"MDIR *MSS"M
List the directory, first of .COM files, then of MSS files.
If the <FALSE> command is not included in the string, BH& command would immediately abdal |

Do not use <FALSE> with programs such as Perfect Writer that only go to fetdractér if console status is true—they will wait
forever!

6.4.2.6 <F9> Meta

This special character causes fibbowing character to be sent to the program with the high order bit set. This is useful fagsendi
the special reserved BGii characters (those being discussed in tlia)strtertain programs, as BGii does not recognize this
version of the command. It enables thekeyboard to transmit all 256 characters to thecemgeful with foreign, graphics and
special-character sets.

Example:

<FO9>v
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Send <F6> character ("v" with the high bit set) to the running program.

If the definition were, instead, <F6>, BGii would interpret this as the printeUREESharacter.
6.4.2.7 <F8> Terminal

<F8> is the Terminal character. When this character is encountered in a stricigatheters following it are sent directly to the
screen rather than to the program that is running. This redirection continues uhtraridERMINAL> character is encountered, or
until the string is completed. The <TERMINAL> character is particularljuligénere some direct manipulation of the screen is
required. It is also useful for sending escape sequences directly to the tardifial configuring some special terminals.

For example, with an ADM-3A or Kaypro we can clear the screen and put the string félgaug" at row 16, col. 16 and return to
prompt with the definitions:

<F8>"Z"[=00How are you?M

(Note: <ESC> displays as /[ and <CR> as "M.)
6.4.2.8 <F7> Printer

<F7> is the Printer character. When <F7> is encountered in a string, the followiagteira in the string are sent directly to the
printer rather than to the program that is running. This redirection continues untilrarRINTER> character is encountered or
the string is completed. This is particularly useful for sending control (cortfiguy atrings to the printer without having to run a
program.

Example:

<F7>this string goes to the printer >F7>this does n ot

If the printer is not ready, BGii gives two long beeps and will abandon trying to print.
6.4.2.9 <F6> Printer Resume

<F6> is the Printer Resume character. This character is used in connection BR@@LERIt allows the printer to pause at
page breaks, when printing files from t8€ OOLERjueue, so that another sheet of paper may be inserted. It also acts as a
keyboard ON/OFF switch for the printer, temporarily stopping all unspooling when ghassiestarting it when pressed adail

6.4.2.10 <F5> Insert CALC Result

<F5> displays the lasL AL Cresult. This is useful if you wish to insert the result of BGii's Calculatoryiour text. BGii's global
definitions assign thRESUL Tcommand to \a (for "answer").

6.5 More About Defining Keys

6.5.1 Inserting Special Characters

Any key on the keyboard, with one or two exceptions, can be inserted into a definition simplgdiygaitee key. Fo example, to put
a carriage return into your string, just press the <RETURN> key (you wdllthat it apears on the screerf*b4). Other control
characters, which do not have a key dedicated to them (as do <ESC>, <TAB>, <BAGKSRHKD <LINEFEED>) can be entered
simply by pressing the CTRL key with another key in the normal manner—e.g. CTRL#adlice™A.

The exceptions to the above are as follows:

. A CTRL-Q must be pressed twice to enter a singlt CTRL-Q in your definition.

. A <DEL> must be preceded by a CTRL-Q to enter it into your definition.

A CTRL-X must be preceded by a CTRL-Q to enter it into your definition.

. The <SUSPEND> character must also be preceded by a CTRL-Q to prevent itrfrimatiag the definition.

. The hexadecimal flag character # must be preceded by a CTRL-Q to enter itiéfiitan.

. To get the <ALT> (\) character into a definition, it must be pressed twice. Nat thased to "quote” itself, rather than using
a CTRL-Q.

oUlAWN P

6.5.2 Defining a Screen Redraw String

There is one special "key" that can be defined without the <ALT> prefix and its pusgosedraw the screen after some
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background activity. This string is definied to be simplyithikeey and is automatically sent to the user program on exit from
Background CP/M if there is no screen driver. This is useful if you have not instalieelean driver and the program has the ability
to redraw its screen. For example, the Perfect Writer editor redraneréfes svith the commardSC CTRL-L . WordStar will

do the same with th€ TRL-\ command if the patch WSRDRxx.HEX is installéd] If you use this feature you will want to attach
the definition to your program, using tAeKE'Y Smenu option. Note that the actuiakey on the kayboard still producestanvhen
pressedr is only used in this special way when actually defining the redraw string.

6.5.3 Long Definitions

Some programs are unable to process long definitions corréttilf.you have such a program you can experiment with a longer
delay value between characters usitgTBGE 351

Chapter 7

BGii's Print Spooler

7.1 Print Spooling: An Overview

Among BGii's many features is a Print Spooler. This gives you the ability tecegiinter output to a file and later—as a
background activity—to Unspool, or print this file. Any number of files may be queued for piintimg way on one or more
printers. You may also set different forms for your printer(s), so that printing maytbmatically grouped into batches according to
the types of paper they use—e.qg. letters in the print queue will not print until letterheadhaspeen installed on the printer.

The BGii commands that let you do this &R OOLandFORMSPrint spooling also requires the presence of the SPOOLER
module in high memory, and comes with two programs:

Q to manage the unspooling queue
REMOVE to remove the SPOOLER module from memory.

7.1.1 How it Works

As you might suspect from the preceding paragraph, B&f€© OLcommand works slightly differently from the other built-in BGii
commands. To outline its structure:

SPOOLis a built-in command that redirects output sent to the list device (usuallyer)pirind a file. Spooling allows you to delay
printing and to capture as a file what would normally be printed output.

Q(a COM file) takes a queue of files and prints them in order on one or more printe@Ed@hinspoolinga€ operates as a
background process, allowing printing to proceed while another program is running.

Both SPOOLandQrequire that the SPOOLER module be loaded into memory, below BG. It uses about 2K of nrehuay be
removed when no longer needed. SPOOLER can only be loaded from the upper foreground (e.g. AOt}had&wss foreground
task (a0>). To load this resident module simply type

SPOOLER
at the upper foreground prompt.

Once SPOOLER is loaded, typing the command
SPOOL

controls redirection of the list-output. A separate program, Q.COM, managestrgupue, which is kept in the SPOOL.QUE file.
Q can be run as an upper or lower task.

REMOVEa COM file) removes the SPOOLER from memory, reclaiming the spatarderuser applications. Type
REMOVE

and answel to remove SPOOLER ardto retain BGii.

7.2 SPOOL
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If you wish to divert printed output to a file, you should use B&ROOLcommand just before you run your regular printing
program—e.g. WordStar's Print option, or Perfect Printer SR OLbuilt-in command has the following valid forms:

SPOOL [ON] ;tarts _spooling_ (diverting the curr_ent list device output to the default filOEFPL). If the

file exists, BGii asks before deleting.
SPOOLfi | ename starts spooling to the specified file.

stops spooling and closes the active spool output file. BGii asks if you wish to renaitee the f
SPOOL OFF To avoid conflicts between spooling and unspooling operations, you should always rename a

SPOOL.$PL file before placing it in the unspooling queue.

Spooling can use up a large amount of disk space rather quickly, particularly when thesdotpunicrospacing printer. Often there
can be 3 or 4 bytes sent per character to be printed. Make sure that you have sussficipatcei available for the SPOOL.$PL
file—a ramdisk or hard disk is the best position for this file.

7.3Q

Qis the program to unspool a file, sending it to the printer. It can be run at anyntilading while you are working on another
programl. 361 Printing will continue while you are working on that program, but will halt when you useSti8REND> key to go to
Background CP/M. It will resume when you return to your foreground task or Foreground CP/M.

Q prompts for input with &=>

For a review of Q's commands and parameters, ltifjpe Pat the Q prompt. You may also type the following commands at+¥e

prompt:

Q Displays the currently queued files

CANCEL n F:ancels printing of the n'th file in the queue. If the n is omitted then the currantiggfile
is canceled.

CHANGE mton Changes the n'th file to be the m'th.

To add a file to the print queue, at the prompt enter:

1. Duu:filename.type (drive and user are optional)
2. Parameters, separated by spaces
3. <CR>

7.3.1 Q Parameters

There are many parameters you can add after the filename to determiracthferen in which the file will be printed out. The
parameters are:

Parameter (Defaults) Remarks
Snn 1) Spaces between lines
Hnn (60) Height = number of lines per page
Tnn (8) Tabs = number of columns per tab
Nnn (@8] Number of first page to print
U (no) print Unnumbered
#nn (40) column for pagenumber
Cnn (1) number of Copies
R (no) print Raw (no tabs, numbers, banner)
W (no) Wait at end of page for Printer RESUME k&)
Fx (none) use Form type X, where x is any single character
Z (no) omit End-of-file (CTRL-Z) character check, print raw
Dd (current) print on Device (d=T,C,L,U)
T=TTY:
C=CRT:
L=LPT:
U=UL1:
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E (none) Enter custom banner (the heading) for each page. On a new line type in eetsites t
# for page number.
Btext (none) print Banner with filename (and its date/time) plus all text chasagpetio the <CR> at

the top of each page.

Note that the Banner parameter should be the last thing on the line.

7.3.2 Print Queue Examples

Entry Prints

==>LETTER1 S2 LETTERL1 from current drive/user, double-spaced
<==>B4:.DEMO.BAS DEMO.BAS from B4:, 2 copies, number in col. 50

C2 #50/span>

==>MEMO.FIN R MEMO.FIN Raw

==>PROG1.ASM H50 PROG1.ASM, 50 lines/page, with filename, date/time, and 4€ceSHORT REMARKAE a
Bshort remark top of each page.

==>ETTER2 S2 FL LETTERZ2, double-spaced, on form 'L’

==>DRAFT1 S2 E DRAFT1, double-spaced, with custom banner and pagination
special banner #

on 6/1/86

7.3.3 Command Line Options

Q will also accept a command line, with the same filename specificatibpaaamters as above. Used in this way Q processes the
single command line and does not prompt. Example:

Q LETTER S2

enters LETTERL1 into the queue, double-spaced.
7.3.4 Escape and Graphics Sequences

The Spooler recognizes certain printer ESCape sequences that could coftlln-2 ¢haracter that would ordinarily terminate
printing. Dablo-type printers have a small number of ESCape commands of the form:

<ESC><command-byte><data-byte>

to set spacing pitch and tabulation. Other printers may use different commandmytssne of these commands could have a
CTRL-Z as the data byte of the sequence. Q.COM has a nul-terminated table ctinesand bytes at 106 hex, configured for the
standard Diablo printer. The table can be patched, if needed, for a differentgsiat@ences. For Diablo-type printers,Zhe
parameter should not be necessary.

In cases when graphics character data is to be printed, or when a non-Diablo tgpésprsed and the table cannot be patched
satisfactorily, the Z parameter can be used.

The Z parameter turns off checking for the CP/M end-of-file character ZI'&t.well as any pagination, double-spacing, banner,
etc., and sends every byte in the final sector of the file to the printer. Note tteafiifal sector contains extraneous characters
following the logical end of file they may be printed; should this be a problem, thedictalr can be filled out with non-printing
characters (e.g. OD hex = <CR>). Or, the file can be printed with a word processor.

7.4 Forms

The BGiiFORMSommand lets you set a current form for each printer. It works in conjunction wkhp@ismeter.

When you type
FORMS

you will see the current forms setting (initially dashes, indicating none) for yiotenst The devices listed are TTY:, CRT;, LPT: and
UL1.. To set a form for any printer, type

FORMSdevi ce form

where the device is denoted by T, C, L or U, and the form is denoted by any single charattdofd.gtterhead). For example,
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FORMS L L
would set the device LPT: to letterhead paper thus allowing the Unspooler to prifilesrthat specify that type of paper.

The setting can be cleared by typing
FORMSdevi ce

If you have certain files that require printing on certain forms, e.g. lettdxs printed on letterhead, you should spefelfy(or the
form character that you have chosen to represent a€celetterheada<€) as one of yetergdoarthose files in the queue. BGii will
not unspool such files until tfeORMSommand has been used to set that form for the printer.

7.5 BGPRINT

The BGPRINT utility, another resident system extension, translates spetifieacters before sending them on to the printer. It is an
easy way to change printer spacing in the middle of a document, or to access a spacigradraa print whell. It is not included on
the BGii distribution disk but is available on the BackGrounder Accessory DiskHtlgtRerfect Systems. It is used as the major
example of how to write your own resident system extensitis.

The BackGrounder Accessory Disk may be obtained from Plu*Perfect Systems. Itasaitdple in Kaypro SSDD format.

Chapter 8

Command Reference

8.1 Introduction

This chapter gives a complete alphabetic listing of all BGii commands in a stdodaat. As many of the commands are discussed
in detail elsewhere in the manual, there will often be a cross-referencethathe repeat of the examples and discussion. Each
command is listed with its purpose, the syntax of the various uses, any special regsiesrdeemarks explaining the meaning of
the parameters.

8.2 Information Common to All Commands
The following terminology is used in the command explanations:

filename Any CP/M acceptable unambiguous filename and filetype plus an optional driveatedteser number.
filespec Any ambiguous CP/M filename plus an optional drive letter and user number.

[.-] Optional parameters.

| Optional either/or items.

Each command also specifies whether a screen driver is required for #sapéf you wish to write such a screen driver please
refer to Appendix B.

A few commands are not available at Background CP/M and this information is inelitdexhch command summary.

8.3 Alphabetic List of Commands

BG
Purpose: To control BGii options and remove BackGrounder ii from memory.
Usage: BG [OFF|V|Q|Y|N]
Foreground No.
Only:
Screen Drv. No.
Req:
Remarks: The parameters or lack of them have the following effect:

e When used with no arguments this command will display an alphabetic listing ofotlvalz#
commands, show active tasks and attached key definitions.
e When used wittDFFBGii will remove itself from memory restoring your standard operating
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system.
¢ The V,Q,Y,N flags have the following effect:
V Prompt Verbosely with command listing
Q Prompt Quietly without listing commands
Y Yes, enable <SUSPEND> and <ALT> keys. This is the default.
N No, disable <SUSPEND> and <ALT> keys. This may be necessary for some programs that
require all keyboard keys as input.

Chapter 3
CALC

To access built-in hexadecimal and decimal calculator.
CALC
No

No

The calculator provides addition, subtraction, multiplication, division and negatidndigif. decimal
numbers. It also has three memory storage registers (A,B,C). Use the RARRBcommand to recall
values from these registers.

The hexadecimal mode provides all the above operations on 16 bit words, and also includesilire m
operation. A binary display mode is also available.

Final results can be recalled and inserted into an applications program witfcti@ESULT> key
definition (initially attached to \d)391

CLS

To clear the terminal screen.

CLS

No

No

This provides a terminal independent method for the operator to clear the screen.

CuT

To cut a rectangular region of text from the screen of an applications progratefansertion as input
into another program.

CuUT
No

Yes

After giving the command, move the cursor to the top left hand corner of the region anteXess t
X key. Now move the cursor to the bottom right hand corner of the rectangular region ani(press
<CR>) again. The region is now stored in the cut buffer.

Chapter 5
DATE

To display current date on screen.
DATE
No

No

This command reuires that Plu*Pefect Systems' DateStamper softwareabedn$he format of the
date display may be changed with e TB Gutility.
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The TIME command.
DIR

To display files in a disk directory with filesize.
DIR[ fil espec] [/[FSA]
No

No
Thefilespecabove can be any valid ambiguous file reference with drive and user specification if
required. The default is

DIR *.*

F Fast directory without file sizes
S Display only System files
A All, display both System and Directory files.

The meaning of th& parameter can be reversed v TBG
Chapter 3

ECHO

To echo a character string typed on the command line to either the console odihadest
ECHO [$] character-string
No

No

The optionaf® will direct the string to the list device (printer). Ttlaracter-stringmay contain any
characters except those that the command line editor will act upon. All alphetmtcters will be
translated to upper case. Any control characters will be sent literallytlesegh they display on the
command line in up-arrow format.

The ECHQzommand is useful for controlling your terminal and printer functions, e.g. lock the 25th line

and selecting compressed print. To make best use of it, you should be familiar withttbéaodes of
your particular printer and terminal.

ERA

To delete the specified file(s) from the disk directory.
ERA fil espec [V]
No

No

Thefilespecabove can be any valid ambiguous file reference and may contain optional drive and user
specification. The file(s) that are deletedd are echoed on the console. By sgehi#y parameter
verification will be requested before any deletions occdir*if is used then confirmation is

automatically requested.

FEED

To send single form feed character to the list device (i.e. eject a sheet obpdpermprinter).
FEED

No
No
The list device must respond to a CTRL-L for this command to work.
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FIND
Purpose: To locate a set of files on a disk drive, regardless of user number.
Usage: FIND fil espec
Foreground No
Only:
Screen Drv. No
Req:

Remarks: Thefilespecabove can be any valid ambiguous file reference with drive specification ifegquir
FIND is similar to the directory command except thihtuser areas on the specified disk are searched
for a match to the ambiguous file specification.

FLIP
Purpose: To view the screen of the alternate task.
Usage: FLIP
Foreground No
Only:
Screen Drv. Yes
Req:

Remarks: This command simply swaps the screen from the current task to that ottinatalttask. When any
key is struck the original screen is restored. Useful for viewing results of ataskeor including in
current task.

See Also: Chapter 4

FORMS
Purpose: To inform the spooler of a change in form type currently loaded in a printer.
Usage: FORMS [devi ce][ form character
Foreground No
Only:
Screen Drv. No
Req:
Remarks: The parameters have the following effect:
¢ If no arguments are given, display the current forms setting for each list device.
e If just a device is specified then the form setting is cleared for thatedéiie unspooler is
reactivated. The devices are as follows:
o T=TTY:
o C=CTR:
oL=LPT:
o U=ULL
¢ If both device and form code are given, then that printer is set to the specifiechtbthea
unspooler is reactivated. The forms code can be any single charactkerfte.iptterhead).
See Also: Chapter 7
GET
Purpose: To lad a file into memory at specified location.
Usage: GET address fil enane

Foreground Only: Yes
Screen Drv. Req: No

Remarks: Loadsfilenameinto memory at the (hexdddressspecified. Note that no translation takes place.
GO
Purpose: To re-execute a program which is already in memory.
Usage: GO [any conmand |ine that programrequires]
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Yes
No

For this command to work the program in question must fully reinitialize itsetie programs use
static initialization and will not correctly re-execute. Key definitionatt&ched to original, will still be
attached.

HELP

To provide onscreen help.
HELP [ hel pfil e]
No

No

Displayshelpfile HLP in the configured HELP directory, or in the specified drive and user number. If no
helpfileis specified then the file BG.HLP is used. An onscreen menu gives options to contrahand pr
the display. The help function fully supports the ZCPR3 standard.

Chapter 3Appendix 3

JOT

To jot notes to a file.
JOT[ fil enane]
No

Yes

The jotpad page is limited to one screen and the editing commands are limite@ taeideosunctions
your terminal supports. If nidlenameis given this screen will be appended to the default JOTPAD file
on A0:[40]1 The commandCTRL-P will insert the current contents of the CUT buffer into the jotpad.

Chapter 5and theCUT command.
JUMP

To execute a program residing anywhere in memory.
JUMP addr ess
Yes

No

Executes the program at hexadeciaddress This command is a general version of 8@command
which is essentially equivalent id)JMP 100.

KEYS

To load key definitions and access the main KEYS menu.
KEYS[fil enanme]
No

No

If filenameis included then the fildlenameBG will be loaded. If not then the main KEYS menu
will be displayed.

Chapter 6
LIST

To send a text file directly to the printer.
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fil ename

No

No

Filename(which may be specified with an optional drive and user number) will be sent to the current
list device with any embedded TAB characters being expanded to align on mokigleslumns.

Chapter 3
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NDR

To load a named directory.

NDRfi | enanme

No

No

This command loads the fifdenameNDR as the current named directory.
Creating Named Directories

NOTE

To allow embedded comments in multiline commands or other scripts.
NOTE [optional |ine of text]

No

No

All text up to the command separator (;) or the end of the line is ignored.

OCP

To load an Overlay Command Processor.

OCPfil enane

No

No

Loads the filfilenameOCP as the current overlay command processor.
Appendix Dfor details on creating your own commands.

PASTE

To insert a previously CUT region into an application.
PASTE

It is not" available in foreground, only in background, i.e. while a program is running.

Yes

Returns las€UTregion to current program as if it were keyboard input. A <CR> is inserted at the
end of each line.

There are two special casedRASTEwhere the CUT region can be inserted into the JOTPAD or
attached as a key definition.

Chapter 5Chapter 6and theCUT command.

PEEK

examine blocks of memory in hexadecimal and ascii.

PEEK [ addressO][ addressi]

No

No
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Displays the contents of memory in standard debugger formatfiidness@ address1If only
address(s given then approximately a page of memory will be displayed from this location hémeit

address is given then either display will start from 0000H or the point at whichetrieysP EEK
command terminated.

POKE

To modify memory locations.
POKE address(byte0 ... ...)|
No

$character-string

No

Thebytesto be inserted shuld be in hexadecimal and separated by either a comma or a space. They

cannot extend over more than one line. Tharacter-stringwill be converted to upper case before it is
inserted.

PRINTR

To display and modify the printer portion of the IOBYTE.
PRINTR [ devi ce]

No

No

If the deviceis given then that device is made the default printer. This is equivalent to runnirig/tie C
STAT.COM

STAT LST:=xxx:

where xxx is equivalent to TTY, CRT, LPT or UL1. With this commanddehaceis simply the first letter
of the normal CP/M device namg; C, L, or U.

A user program prints on the printer currently set by the CP/M IOBYTE. You can uR&RiidTR
command to switch the printer currently attached to a program; this does obtiagpooling, which
will use the printer specified for each queued file. It is possible, for exampise tone printer for
background printing from the queue, and a second for a running program'’s print output.

Users with a single printer can ignore this command.

REN

To rename a file.
REN newnane=ol dnane
No

No

This command will change the name of the dilednameto newnamelf the file newnamealready exists
then the user is asked whether the existing file should be deleted.

RESET

To reset the disk operating system.
RESET(or CTRL-C)
No

No
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This command closes any open files that have been modified and changes all disks toifRestdtug.
Drive A and the default drive are logged in. If resetting the disk system ati®aokigCP/M, you must
make sure that the running program has completed writing any open files.

A command line disk reset under BGii produce$oh Boot.

SAVE

To save a block of memory to a disk file.
SAVE nn[H] fil enane [S]
No

No

This command saves a block of memory starting at 0100H to a file fdemame The number of pages
(100H or 256D bytes) saved is determinechhyvhich is interpreted as a decimal number unless ithas
appended to signify a hexadecimal. If used withShgarameter, the command savesl 28-byte

Sectors. If the file already exists then the user is queried whether toteraseasting file.

SCREEN

To dump an image of the screen to either the printer or a file.
SCREEN [fi | enane]
No

Yes

An image of the screen (less any graphic characters) is sent to eitherém kistrdevice, or
appended to the specififitename The command is disabled if spooling is active.

Chapter 5
SHIFT

To change the state of any function keys between "shift" and "unshift".
SHIFT [ON | OFF]

No

No

If your function key driver has the supporting functions this will toggle your function/ncikeypad
between its native mode and shifted mode. In shifted mode you can attach definitionsimatiba f
keys, and use such definitions.

Chapter GandAppendix C

SPOOL

To control the spooling of list output.
SPOOL [On | OFF | filenane]
No

No

If no argument oD Nis specified, the output to the current list device is spooled to the file SPOOL.$PL
on user 0 of the swap file drive.@FFis specified then spooling is discontinued and the list output is

directed to the printer. The spool file may be optionally renamed at this poirfileifi@meis specified
then this is the file that receives the output.

Chapter 7

SWAP
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To switch to the alternate task. If no alternate task is active, switglketnate CP/M.
SWAP

No
No
None

Chapter 4
TIME

To display the current time and control the system prompt.
TIME [ALL | ON | [$] | OFF]
No

No

This command requires that Plu*Perfect Systems' DateStamper be instadlgzhrameters have the
following effect:

blank displays current time.
ALL displays current time and date.
turns on time display in the CP/M prompt with optional Seconds display @sing
subargument), e.g.:
ON g ), e.9
10:24:39 AO>
OFF turns off time display in CP/M prompt.
TIME ON

turns off time display in CP/M prompt.
TYPE

to display a text file on the console with scrolling, searching and unsqueezing.
TYPE fil enane

No

No

Filenamewill be displayed one page at a time. A menu of movement and utility commands igedispla

at a window at the top of the screen. If the second character of the fily type is a Retfigwil be
automatically unsqueezed.

Chapter 3

USER

To change user area.
USER [ n]
No

No

This command will make user aredhe new default. If no number is given then user 0 will be
selected. Note that you can only move between user areas on the same drive.

Chapter 3

WHL

To control the setting of the ZCPR3 wheel byte.
WHL [ passwor d]

(]

(]
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Remarks: this command controls the setting of the ZCPR3 wheel byte, which in turn controlsivitsggs: If no
passwords given, the wheel byte is set OFF and only non-private programs can be rpas$werd if
given correctly, turns on the wheel byte and allows all programs to be rypagssords set with
SETBG

See Also: Appendix H Wheel ByteandPassword for All

WHLQ

Purpose: To report the current state of the wheel byte.
Usage: WHLQ
Foreground Only: No
Screen Drv. Req: No
Remarks: None

Chapter 9

Configuration Options

The SETBG program enables you to configure BGii to suit your particular needs. Aaxiey of hardware, control, display and
other options are availabl€hapter Zhas already covered the basic settings needed to run BGii. This chapter selserdtber
SETBGoptions.

The final sections of this chapter deal with other, more advanced configuration opti@mmnected with SETBG.

9.1 SETBG Menus

SETBG is organized in a series of nested menus. Changes are made to the file omguested. Therefore, you can readily
experiment to learn what the different options do, and then write out the changeaxeatdile, in order to test them out.

The SETBG choices are obtained from the following menus:
Main menu
Parameters menu
Hardware menu
Control Parameters menu
Display Parameters menu
Keys Parameters menu

ZCPR3-related Parameters menu
Startup Command menu

9.1.1 Main Menu

The main menu gives the following options:
0. exit to CP/M
1. change parameters

2. update file with new or changed parameters
3. print parameters

Option 1 takes you to the Parameters menu, while Option 2 installs any changes you maydeaVeéhea you choose this option,
you will be given the choice of updating your Source File (usually LOADBG.COM) otirngesanew file. If you do not select Option
2 after making configuration chagnes, your changes will be lost after exiti§GBET

Option 3 lets you print out all current parameters. It is probably worthwhile doing foie leenbarking on a big configuration
session.

9.2 Parameter Menus

The Parameters menu leads you to six sub-menus, which contain the configuration opisbiogtigns are very straightforward and
self-explanatory; a few demand more technical knowledge and are nly for experiegrsed us

If you are running a ZCPR3 system, you should note that the following parameters areaakitre fexternal environment, and that
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the SETBG settings are therefore igndrétit

e cpu speed

search path

max. drive

max. user

HELP directory421

If you wish to examine or change a parameter, simply select the appropriate numlespand to the online prompts. Remember, if
you make a change, bdbn'twish to save it, simply skip Option 2 when returning to the main menu.

9.3 Hardware Options

The Hardware menu looks as follows:

0. previous menu:
1. terminal:

2. screen driver:

3. fn. key driver:

4. cpu speed (mhz):
5. overlay at:

Options 1 through 4 are all dealt with in Chapter 2. These options should be configuredilséfostalling BGii.

9.3.1 Overlay

This option is only for those few users whose machines will not let them run scireerg, dunction key drivers and OCPs at the
default address of 4000H, e.g., machines that have a memory-mapped video at this logatiochahge this, yomustreassemble
all screen drivers, function key drivers, and OCPs to the new adid?éss.

9.4 Control Parameters

The Control Parameters menu looks as follows:

. previous menu

. password

. password for allocated3. swap drive
. max. drive

. max. user

. HELP directory

. JOT directory

. path

O~NOUNSANRELO

Options 3 and 6 are both dealth wittOhapter 3
9.4.1 Password

This refers to the password applicable to the Wheel Byte. It can be made to am@sslt@ commands and programs. The default
password is password. Option 1 lets you change it to any word of up to 8 characters.

9.4.2 Password for All

This option makeall commands private. To run anything except WHL and WHLQ, the wheel byte must be turned on with the
password.

9.4.3 Maximum Drive and User

Options 4 and 5 let you set the maximum drive and user that the Command Processointuill Tdge defaults are P and 15. You
should change the maximum drive to the actual maximum you are running, to protecf yaumsieladvertantly attempting to log
into a non-existent drive. There may be security reasons (e.g., with a BBS) fortbettimgnber of drives to a lower than actual
number.

9.4.4 JOT Directory

As shipped, BGii places the JOTPAD file on Drive A0.To change this, selecnOpti

9.4.5 Search Path
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BGii looks for a program by searching along a path of up to five directories. Eaclojiiectpecified by a drive and a user number.

A $ designates the current or logged-in drive or user number at the time the comigged.iFor the default path of:
$$:, $0:, AO:

BGii first searches in the current drive and user, next in the current drimeQUsnd finally in Drive A, User 0.

9.5 Display Parameters

The Display Parameters menu looks as follows:

. previous menu

. prompt character

. prompt + high bit

. command separator
. printer test char.

. DIR fence character
. DIR with filesize

. date format

~Nouh~hWNELO

9.5.1 Prompt Character

The default Foreground CP/M character is >, e.g. A0>. To change it to somethinfpets® Option 1. Remember that the symbol
")" has already been allocated to Background CP/M. (This prompt cannot be changdemBith }S

9.5.2 Prompt with High Bit

Terminals that do not display the high bit of a character can use this option tegeirtipt's high bit to permit extended command
processors to recognize the prompt. It is of use to people using this feature of ZEX.

Command Separator

The command separator is uesed to separate multiple commands on the saime tieéadlt separator is a semicolon (;). It can be
changed using Option 3.

Printer Test Character

Before sending characters to the printer, BGii sends a test characteit(d€R>) to select whether the printer is ready. Use Option
4 to change this character. It should be a non-printing character that will noy thedifst-printed output.

DIR Fence Character

This is the character that separates the column®dRadisplay. The default is a "|". Some terminals may have a better chamacter f
this function.

DIR with Filesize

As shipped, BGi'® IR command gives filesizes in its display. These can be turned off witkr thEmrameter oDIR or by
choosing Option 6. Doing this will slightly speed up the directory display. Note tya ithangd)IR's default tanot display
filesizes, dF will thendisplayfilesizes.

9.5.7 Date Format

If DateStamper is installed, BGii's <DATE> key returns the current date infdhe following five formats:
December 31, 1986 (default)
31 December, 1986
mo/da/yr

da/molyr
yr/mo/da

The separator in the last three formats is also configurable. Option 7 lets you itteadgiault display.

9.6 Key Parameters
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The Key Parameters menu is as follows:

0. previous menu
1. SUSPEND key
2. ALT key

3. key delay

4. remap (0-8) keys

<SUSPEND> Key

BGii's <SUSPEND> key is initially set as CTRL-\ (<1E>). To change ibtoething else, choose Option 1. It should be a key that is
never used in any program that you run.

<ALT> Key

Use Option 2 to change the <ALT> key from the default \. It should be a seldom used key. VEked price, the <ALT> key will
have its regular meaning.

9.6.3 Key Delay

This sets an automatic delay—in addition to any explicit delays—between chamaealefinition. It may be required for some
programs—e.g. the unmodified Perfect Writer—that cannot process long definitiomstiyor

9.6.4 Remapping Keys

In addition to the ability to define keys using tREY Scommand, BGii lets you remap up to 8 keys using Option 4 of the Key
Parameters in SETBG. For example, the semicolon (;) can be remapped to g.cRlemgpped keys can also be defined with the
KEY Scommand; however, it is a good idea to mark such keys in some way (with stickers, etcd tmafemion.

9.7 ZCPR3-Related Parameters

The ZCPR3-related Parameters menu looks as follows:

. previous menu

. command-run is ok

. cmd-run is ROOT only
. cmd-run addr. (+ bios)
. use RCP space

. use IOP space

GRrWNEFO

ZCPR3 users should refer to their documentation for the first three options. Optimh$ 4llow ZCPRS3 buffer areas to be used by
BGii to save memory. Functions of these ZCPR3 areas can be replaced by equivalemicBahs that do not need the additional
memory. You can reassemble an RCP to turn it into an OCP, thus saving 2K of memory.

9.8 Start-Up Command

The Start-Up Command menu lets you specify a command line to be executed aftexsHiR@ished loading. This is useful for
loading such things as a set of key definitions and/or your favorite program.

9.9 Creating Named Directories

BGii enables you to refer to any specific drive/user-numberanyeas well as by the "DU:" form. This feature is automatically
implemented if BGii is run under a ZCPR3 system that has an active named-direffery bu

If you have a different system you will need to useNh@KENDIRrogram to create a NDR file that associates specific drive/user-
number pairs with unique names.

the MAKENDR

commands are:

C -- Change directory (Add/Rename/Delete Entries)
| -- Initialize directory

D -- Display directory

L -- List directory on printer

R -- Read directory file

S -- display Status of MAKENDR environment
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W -- Write directory file
X -- eXit to CP/M.

The program contains short command reminders, which you can recall by entering "?".
the first time you use the program, select "C:. Then enter "?" to getrthiigdes;

The Change commands are:

DU:dirname<CR> <-- create/rename dir. entry

DU:<CR> <-- delete dir. entry

<CR> <-- display directory

X<CR> <-- exit from change mode to main me nu
?<CR> <-- display this help

To add a new name, enter the drive, user number, a colon, and the name (1-8 characters). Eot@raakpldrive A, User 0
synonymous with "BASE", enter:

AO:BASE

The program will then ask if you wish this directory to be password-protected. Ihyeuaepassword, then that password will be
required in order to log into that drive; for most users, this feature is seléainaml a <CR> should be entered.

Continue naming directories that are useful to you, using the D main-menu command tchlisplayent list. When you're ready to
test your work. Write the named-directory out to a file (let's suppose you call itNIBR). Then eXit thdM AKEND Rrogram.

To test your directory, enter:
NDR TEST

Now, when you type

BASE:

BGii should login AO: and display the prompt:
AOQ:BASE:>

9.10 Changing BGii Command Names

This section is for advanced users only.

After BGii has been loaded, the BGii command table can be located in the !'BGil8Wkh a disk utility, such as DU.COM.
Search for the command table visually—the commands are in the order displaye®Kkyciamand, with high bits set for some
characters.

To change the name of a command, use the disk utility to replace the command it ficticious name, or alias name. For
example, you could change "PEEK " to "P ". In doing so, be sure to preserve any high hits Hedht

If you create an alias (in ZCPR3 systems) or an EX script to automate thegatciuess, and then add that command to the BGii
auto-execute command line, the new command name will be installed each time yoGiload B

Appendix A

Error Messages

A.1 SETBG Messages

Message: Open Error orfilename.typ
Cause: A BIOS open error has occurred.
Action: File not in specified drive/user directory; misspelled filename.

Message: Create Error ofilename.typ
Cause: A BDOS create error has occurred.
Action: Directory is full. Copy, then Delete files; or change disks.
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Message: Rename Error ofilename.typ
Cause: A BDOS rename error has occurred.
Action: Old filename can't be found. See Open Error.

Message: Close Error odilename.typ
Cause: A BDOS close error has occurred.
Action: Directory is full. Copy, then Delete files; or change disks.

Message: Read Error orfilename.typ
Cause: A BDOS read error has occurred.
Action: Part of file is missing; disk has a bad spot.

Message: Write Error onfilename.typ
Cause: A BDOS write error has occurred.
Action: Disk not logged in with control-C; disk has a bad spot.

A.2 PUTBG Messages

Message: The Backgrounder requires CP/M 2.2!
Cause: Incompatible operating system.
Action: Run BGii with CP/M 2.2 or ZRDOS.

Message: Directory is fulll Erase mm entry(s).
Cause: Obvious

Action: Obvious

Message: Can't create the 'BG.SWP file

Cause: Directory may be full.
Action: Try erasing some files.
Message: Insufficient space, need mmK more
Cause: Obvious
Action: Copy, then Erase files; or use another disk.

Message: Disk is full' Erase mmK (nn groups).
Cause: Above.
Action: Copy, then Erase enough files to accommodate !'BG.SWP file.

Message: Directory read error, sector mm.
Cause: BIOS read error.
Action: Disk is probably not usable.

Message: Directory write error, sector mm.
Cause: BIOS write error.
Action: Disk is probably not usable.

Message: Can't read group mm
Cause: IOS read error.
Action: Disk is probably not usable.
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Message:
Cause:

Action:

Message:
Cause:

Action:

Message:
Cause:

Action:

Can't update directory group
BIOS error.
Disk may not be usable.

Group mmH(nn) out of range!
Above.
Fatal system error. Retry with fresh copy of PUTBG.

INTIME&.DAT update error # nn
Above.
DateStamper file may be bad. Try new disk.

A.3 LOADG Messages

Message:
Cause:

Action:

Message:
Cause:

Action:

Message:
Cause:

Action:

Message:
Cause:

Action:

Can't load!
Many.
Cold-boot system and retry commnd.

Corrupt LOADBG file. Coldboot required.
LOADBG.COM damaged.
Recopy LOADBG.COM from original disk.

Dos overlays missing!
LOADBG.COM is defective.
Recopy LOADG.COM from original disk.

Non-standard dos at relative: nnnn
BDOS section of CP/M is packed or non-standard version.
Boot a standard CP/M system and retry.

A.4 BGii Messages

Message:
Cause:

Action:

Message:
Cause:

Action:

Message:
Cause:

Action:

Message:
Cause:

Action:

Message:

47 of 65

AFN Error
"' or '?' character in filespec.
Do't use wildcards witlc RAor RENcommands.

Bad size:
OCP or NDR file is wrong size.

NDR: copy original file or make new one with tMeAKEND IRrogram.

OCP: correct source file and reassembile.

BG ERR:r
BIOS error reading BG swap file.
Fatal. Check disk for bad sectors; use fresh disk.

BG ERR: w
BIOS error writing BG swap file.

Fatal. Check disk for bad sectors; use fresh disk.

Can't open!

http://www.classiccmp.org/cpmarchives/cpm/Miscejfalils/BkGrnd..
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Cause: Can't find the file in specified directory.
Action: Check drive, user, and spelling of filename.

Message: Can't find it!<CR>
Cause: Can't find search pattern specified in TYPE's "G" command.
Action: Recheck pattern. Use "B" command to search from beginning.

Message: EOF on Help File
Cause: Premature end of help file.
Action: Edit help file, following HLP format.

Message: ERROR
Cause: Error entering/calculating in CALC.
Action: Re-enter data.

Message: File not found.
Cause: Obvious.
Action: Obvious.

Message: Full!
Cause: Key definition space is full.
Action: Delete some definitions.

Message: FULL
Cause: Memory full; file too large to load.
Action: Retry after removing SPOOLER and BGii.

Message: FULL
Cause: Directory full; can't create or close file.
Action: Change disk or copy and delete some files.

Message: Key file err:  rw,0,c
Cause: Read, Write, Open or Close error using *.BG definitions file.
Action: Save definitions in a new file and retry.

Message: No File
Cause: Can't find help file.

Action: Copy BGii help files to configured help directory; check directory selectédSETBG. In ZCPR3 system, check
HELP directory for correct help file.

Message: --No Label--
Cause: Definitions not yet labeled/saved (not an error).
Action: To label and save, u$¢EYS "S" command.

Message: Lo err
Cause: BDOS file error in low-memory overlay
Action: Fatal. Reload BGii with fresh copy.

Message: Node Level Limit
Cause: Help files nested too deeply.
Action: Combine several nested help files.
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Message: NONE
Cause: No definition for key (not an error).
Action: None.

Message: Not an OCP
Cause: File not in Overlay Command Processor format.
Action: Name mispelled, or, edit and reassemble OCP file.

Message: Not an NDR
Cause: File not in Named Directory format.
Action: Name mispelled, or, uSdAKENDR make correct file.

Message: Not loaded!
Cause: SPOOLER.COM not in memory
Action: Load SPOOLER.

Message: Nul file!
Cause: File has no bytes. Possibly copied to full disk.
Action: Copy file to new disk, or, delete files to gain space, then recopy.

Message: Printer not ready!
Cause: Printer busy or off-line
Action: Place on-line. Reissue command.

Message: Real error!
Cause: BDOS error reading file.
Action: Copy file to new disk and retry.

A.5 Possible Difficulties

1. BGii and especially the Spooler uses the BIOS List Status function to degesimén the printer is ready to receive a
character. It must be implemented correctly.

2. PUTBG moves existing files toward the inside of the disk, if necessary, to makéatoima BGii swap file. It is essential that
the DOS rebuild the drive's allocation map when called with a drive reset funat@mif¢he drive is not removable). Should
the DOS not do this, files in the first 100K of the drive should first be copied to anothettideinerased, and then PUTBG
run. The files can then be copied back to the original drive, where they will be located irtbidswép file.

. Programs that directly modify disk directories could give problems if run whileiBiBstalled.

4. Several BIOSes do not handle host buffer flushing and disk media determination cdfréneBIOS wrongly places these
functions in the warmboot routine they will not be executed while BGii is loaded aag ihoh be possible to change type of
disk while BGii is installed. In addition, incorrect de-blocking routines can B&ierun extremely slowly. If the swapping
speeds you achieve are dramatically different from the sample titeelsdis page 32 you should investigate this.

5. BGii may not load if the BDOS has been patched. The deblocking, DateStamper, apdd@ckbout patches are ok. The
CTRL-S patch is not.

6. A very few programs require a maximum amount of memory. either or both Spooler and B@lilshoeioved from memory.

w

Appendix B

Coding a BGii Screen Driver

BGii provides a uniform interface for the many varieties of CP/M termaradsvideo consoles. Since it's impossible for us to supply
drivers for more than a few, we are making the source code available in both printeaichimmeadable forff4]

If you develop a driver for a new terminal, we hope you will make the code available to Gihesd&s. Many bulletin boards
around the country have expressed willingness to act as clearinghouses for thiioform
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B.1 Types of Console Devices

to implement all of BackGrounder ii's screen-related features, BGii needsea siriver that can:

¢ determine the cursor location on the screen,
¢ read the entire screen, including attributes.

There are several types of output console devices:

¢ video-mapped memory screens

o video ram accessible in banked memory

o video ram accessed through a video controller
e terminals

o transmit screen region

o transmit character at the cursor

o multiple screen page memory

The prototype code illustrates several variations:

Kaypro '83: video ram in banked memory, no transmit-cursor command
Kaypro '84: video accessed through controller, cursor indirectly determined fromeooisiand registers
heath/Zenith 19: transmit screen region commands with attribute codes emirestdledn

A very smart terminal may have several switchable pages of screen merttogytelfminal can be caused to copy its current screen
to a designated page and to switch pages in response to escape sequences, moseof theescestore work can be done by the
terminal itself as a parallel process. This degree of intelligence dealbeincluded in a terminal emulation program, for example,
when a computer is used as a terminal for another host that is running BGii.

BGii calls the screen driver entry points with a flags byte in register A Ifibiset, the upper task is active; otherwise, the lower
task.

The code has been kept in two sections: a "generic" part that should apply to aintestrénal, and a "specific” part that must be
customized for the features of the particular terminal. The driver runs at 4606fiyurable) and interfaces to BGii through a jump
table. The code cannot exceed 2K and the sum of the data areas and code cannot exceed 4K.

B.2 Screen Driver Functions
The major screen driver functions are summarized here. For details, studgtttgper code.

B.2.1 Screen-Save

1. Find the cursor position:
o if available, use transmit-cursor-position
o else, read entire screen, write signature character, read screen agjaignaitire found
2. Read entire screen:
o if necessary, home cursor
transmit character(s) from screen
transmit attribute(s> from screen
if needed, repeat for 25th(status) line

O O O

B.2.2 Screen-Restore

1. If necessary, home cursor.

2. Clear attributes.

3. Write entire saved screen, including attributes.
4. Set cursor to saved position.

B.2.3 Cut-Region

1. Edit keystrokes:
o allow cursor movement (but prevent going off screen or scrolling), until X or x
o set first mark
o allow only cursor right, cursor down, but prevent going off screen, or scrolling
o highlight or blink the marked region as it grows until X, x, or CR

http://www.classiccmp.org/cpmarchives/cpm/Miscejfalils/BkGrnd..

02/10/2013 17:3



Backgrounder ii Users Manual http://www.classiccmp.org/cpmarchives/cpm/Miscejfaltls/BkGrnd..

51 of 65

o set second mark
2. Write cut region to BG:
o calculate byte count, number of rows, and number of columns
o send each char in row
o add CR at end of row

B.2.4 Jot

TheJOT command uses whatever control-characters and ESCape sequences the televiaiar has. If space permits,
additional editing commands can be installédl

1. Clear screen.

2. Display 2-line summary of editing command.
3. Edit entered keystrokes:

convert CR to CR,LF

convert DEL to BS,SPACE,BS

on CTRL-P, call paste-region

on CTRL-D, abort

send anything else to screen

O O O O O

B.2.5 Paste-Region

1. get bytecount, rows, cols from BGii's last cut-region
2. get 1st row, put on screen at cursor

3. get next row, put vertically below cursor, ... etc.

4. prevent going off screen, or scrolling

Appendix C

Coding a Function Key Driver

C.1 Key Driver Functions

The driver consists of:

1. An identification sector (at 3E80H)

2. Two sectors of function key codes and labels (at 3FO0H).

3. Up to 4 sectors of code (at 4000H) and initialized data to:
o initialize and de-initialize the terminal's function keys

"shift" the function keys to sent single 8-bit codes

"unshift" the keys to send their normal codes/strings

save the current mode (shift or unshift)

restore the saved mode

O O O O

As regards function keys, there are two types of terminals, those that:

1. Have a ram table of key values in the bios (e.g. Kaypro).
2. Change modes in response to ESCape sequences (e.g. Heath-19).

Source code for drivers of each type is available both in printed and machine reatabfé ¥In most cases only limited
modifications will be needed to the code. In addition, the table of key values andjidgraibels will need to be adjusted to fit the
particular terminal.

The code should be assembled with an absolute address of 3E80H for the identificaiiofsse@xamples). Load it into memory
with DDT and move 3E80H ... to 100H. Then:

SAVE N fi | enane.FNK

C.2 Multi-Character Function Keys

If the terminal cannot be configured to send a single 8-bit character ("nativ mbee a function key is pressed, BGii cannot
distinguish the function keypress from a series of single keypresses that searddtemdes from the main keyboard. Some terminals
do not provide a native mode and always send ESC plus one or more characters. In this gdsepossble to modify the BIOS
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console input routine to convert these keys to a native mode, as shown in the followdw @sge example:

get characterif char is ESC
wait for 1 char time at current baud rate
if next char is ready,
getit, set bit 7
return that value
else
return ESC,
and return the second char on next call
else
return char

Because the timeing routine must be specific to the system and be cognizant efritbpe situcture, it is not practical to include this
type of routine in BGii itself.

Appendix D

Coding an Overlay Command Processor

To create an Overlay Command Processor (OCP) module:

1. Code the module following the notes and prototype below.

2. Assemble in an absolute hex file at origin 4000h.

3. Load hex file under debugger and move 4000h-4FFFh to 100h.
4. Save (up to) 16 pages éisenameOCP

If an OCP command runs in foreground, all memory from 005CD to (0006H)-1 is available. Indoackghe OCP must use only
the 005CH-00FFH and 4000H-4FFFH areas.

When a command is called, A = 0 if in foreground, A > 0 in background. Any command parameterseatéinpgathe default file
control block at 005Ch; the full command tail is in the default buffer at 0080H.

Register pair HL contains the address of the ZCPR3 environment descriptornon®.if

BGii scans the currently-loaded OCP command table second, after scanninglthe &S commands (and before checking a
resident command package in a ZCPR3 system). Thus, an OCP command wiliedffezplace a COM file by the same name,
unless it is prefixed by a drive/user designation.

OCP data can be saved between commands by setting the ‘wrtflg' non-zero, in whit® valberrite the 4K OCP buffer back to
the swap file when a command terminates. Note that if this feature isalls9@;P commands must fully initialize their data areas.

The overlay buffer at 4000H can be changed with SETBG. If this is done, all OCP pathageseen driver and function key driver
must be assembled to that address. This should only be necessary on a system thahee¢p@@ls-tffth area for bank switching to
access a video driver.

The hi bit (bit 7) of the characters in each BGii, OCP, or RCP command are desethre bit is set it has the following effect:
character effect

1 command requires wheel byte set
2 foreground-only command
3 cbackground-only command
4 reserved
5 reserved
6 reserved
Prototype OCP Assembly-language Module
N equ 4 ;max # chars in a command
org 4000h
4000 db 'OCP'  ;requir ed identification
db X' ;option al module id
4004 wrtflg: db 0 ;save-m odule-on-exit flag
Each command must be exactly N chars long. Pad wi th spaces.
4005 cmdsiz: db N ;max # chars in a command
4006 cmdtbl: db 'CMD1' first command, uppercase
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dw cmdl ;addr o f first command
db 'C2 ' ;second command
cmdend db 0 :NUL - end of table

Note: the command table must not
; extend beyond 407fh.

cmdl: sta bgflg ;saveb ackground flag (A)
initialize data for this command
xra a
sta datal
; code for the command
’ lda 5dh ; check for any parameters
cpi "

cnz parse ;ifan y, process then

set wrtflg if data needs to be saved

mvi al
sta wirtflg
return to command processor, or warmboot if neede d

ret ;orrs to

parse: ... 0 ; pick up parameters...
ret

datal: db 0 ; sampl e data

bgflg: db 0 ;i NZ if called in background

cmd2: sta bgflg
; secon d command:

Address of last byte must be less than 5000h.

end

Appendix E

Creating Help Files

the BGiiHELP command displays Help files, both at Foreground CP/M and while running a program.

It's easy to create Help files for use with your programs by using your text edisoiiimade (for WordStar users non-document
mode). And BGii makes it a snap to polish up the layout of your Help file. From within your editor yaveahes current version
of the Help file you are creating as, e.g. TEST.HLP. Then, by suspending your editor and BIghdEST, you can check the
spacing of messages, eetc. and return to the editor to make corrections.

E.1 Components of a Help File

Help files are made up of "information sections" plus an optional "index". The beginrangrdbrmation section is designated by a
colon in column 0. the BGHELP command displays an information section one screen at a time, until it reaches théhand of
section.

The Help file may begin with an index—a screen that shows which key to press to digplagfermation section. There are two
types of indexed Help files—"automatically-indexed" and "user-indexed". An atitahaindexed file assigns the letters
"A","B","C" ... to the successive information sections. In a user-indexediéendex characters are specified in the file.

In addition to the colon in column 0, Help files treat the following characters in mlspanner:

CTRL-L causes the screen to be cleared when a key is pressed to display the eext scre
CTRL-A turns on highlighting (reverse video)
CTRL-B turns off highlighting

You may wish to inspect the BGii Help files with a text editor. BG.HLP provides am&xé example of a user-indexed help file.
BGINFO.HLP, which is invoked by BG.HLP, is automatically indexed.

E.2 Non-Indexed Files
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The simplest form of a Help file is just a series of information sectiomh &ction begins with a line having a colon in column 0.
For example:

lines of text in the first information section

lines of text in the second section

E.3 Automatically-Indexed Files

Each information section is preceded by a one-line label for that section. This Eldematically displayed as an entry in the index,
with the first section keyed to "A", the second to "B", etc.

label for A'th section
lines of text in the A'th information section
label for B'th section

lines of text in the B'th information section

E.4 User-Indexed Files

The initial lines are displayed exactly as written, to provide a user-defined mennghovindex character to be typed for each
information section. Each information section is preceded by a line with a colon imddliaifowed by the index character for that
section.

This is an example of a user-indexed menu.
It might have lines such as—
A - How to use HELP files

1 - BGii and DateStamper

lines of text for
the information section about HELP files

1
lines of text for
the information section about BGii and DateStamper

E.5 Nesting Help Files

An information section can invoke another Help file. That file is also in Helfofifeat, with any type of indexing. IIt may invoke
yet another Help file ... up to a maximum of 10 nested files. the name of the file to be irvpkedd on the "colon line", following
the colon and index letter.

For example, the BG.LP Help file contains the index entry:

F - Features summary
In the file following the index lines, this "colon line" indicates that when "Féliscsed BGii should chain to the BGINFO.HLP file:

:F:BGINFO.HLP

Appendix F

Batch File Processing
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BGii's multiple command line facility is very convenient for a short group of commaoidmdfe extensive processing, BGii
supports Submit files created on drive A0:. The SUBMIT.COM program or itststibstcreates a temporary file $$$.SUB which
BGii then executes as a sequence of commands. In BGii the commands in the $$3$.SdBrschipnge the logged-in drive and user
number without terminating the batch process. Also, you can use <SUSPENDerrigpinscripts in mid-process to execute
background commands.

BGii uses the semicolon ";" (configurable with SETBG) to separate commarttie same line. Comments can be included in a
submit script by using thRlOTEcommand: all characters followidgO T Eup to the command separator ";" or the end of the line
are considered a comment that will be echoed to the console.

BGii similarly supports temporarily-resident batch processors, such as EX &ngiokided that they coform to CP/M standards.
However, scripts run by a memory-resident batch processor cannot be suspendedibycedshould be allowed to run to
completion. Note that the standard versions of EX and ZEX incorrectly caladdtesses if a resident module like BGii is present.
We have provided modified versions that correct this error and will run under BGii.

BGii also supports programs such as SYNONYM that move a command line directlei@&itcommand processor's command
line buffer and call the autoexecute entrypoint.

Appendix G

Redraw the Screen in WordStar

If you are unable to obtain or construct a screendriver for your computer you should uskrtigeiésalescribed in Chapter 6 to
redraw the screen after background activity. Not all programs, howeveraltawverenient method of redrawing the screen.

As distributed by MicroPro, WordStar does not have any built-in mechanism for agdigphe screen after it has been disturbed by
some background activity. To overcome this problem, we have included on the BGii disk a palicadelia new command to
WordStar, enabling the exact screen to be redrawn almost instantaneosly. frendore have used is a CTRL-\. This command is
available both at the No-File menu and while editing.

Before it cvan be used, this patch must be installed in your working copy of WordStar D3inQd2ails of the patch are given at the
end of this section on WordStar. Once you have installed it, you can use the new regkavesommand—CTRL-\— in your
definition files.

G.1 Installation

Installing this patch into WordStar gives you a new command—CTRL-\—which regdigpla screen. You will need to use the
program DDT.COM to implement the patch. It is not a complex process but the steps folistviee carefully and nautrally you
should make sure that you are fully backed up before you begin.

There are two separate patches contained on the BGii disk:

WSRDR30.HEX, WSRDR33.HEX

which apply respectively to WordStar versions 3.0 and 3.3. Make sure that you use the catdot gatr version of

WordStar—Ilook at the sign-on message carefully before beginning. Thebegpsahouldhot be used if you have already added other
custom patches to WordStar, as there will most likely be a conflict. These patehiastalled in the area that WodStar uses for direct
memory mapped video drivers. Very few machines use this technique, and if thisrsileatiobes your computer you have the
potential to write a full-function screen driver.

It is a good idea to do this patch on a freshly prepared disk. You should copy the files WS.GUMIBGHB/OVR, WSOVLY1.0VR,
WS.COU, WSRDR3x.HEX and DDT.COM to a freshly formatted disk. Log into this disk.

To install, type:
DDT WS.COM
When DDT responds with its "-" prompt, it is ready to continue. Now type:
IWSRDR3x.HEX
wherex corresponds to the version of WordStar that you have (i.e. 0 or 3). Again, when DDT giveptoenpt; type:

R
CTRL-C
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You will be returned to the CP/M prompt where you must save the newly patched version oWamdiatly, we suggest that you
use a different name until you have fully tested that your patch has been successful. Type

SAVE nn WSRD.COM
wherenn s either 63 for version 3.0 or 71 for version 3.3.

You can now test this version by typing

WSRD

(Note that some of the WordStar commands that cause other programs to run will nataetatly, because they expect WordStar
to be called WS.COM, not WSRD.COM.) If you type a CTRL-\ while in WordStar you shetilck a slight rippling on the screen as
it is redrawn.

The next test is to load BGii and then rerun WordStar (still called WSRD.CCikd). WordStar is loaded you should press the
<SUSPEND> key then type:

KEYS

followed by:
D

to get to the key definition menu. Next type
r<CR-\>

which will set up the redraw string. Now exit tK&eY Smenu and return to WordStar. The screen should be redrawn and appear just
as it was before you suspended. Try some other Background activities and you will notica ogtern to WordStar that the screen
will automatically be redrawn.

If all appears to be working as it should, you should rename WSRD.COM to be WS.COM:
REN WS.COM=WSRD.COM

You can then use tH€EY Scommand to permanently attach the definition to this new version of WordStar. You camsef put
this simple return string into any set of WordStar definitions by simply defining ttey to be <CTRL-\>.

Appendix H

Using BGii with ZCPR3

BGii does not, itself provide the external environment descriptor and buffers use@RR82ystem. However, if they are present
BGii attempts to provide complete support for all aspects of a ZCPR3 environmrttinig full context-switching between upper
and lower tasks. This appendix covers technical features.

H.1 Environment Parameters

If BGii detects an external ZCPR3 environment descriptor, those parameteideoaay values configured with SETBG (e.qg. for
help directory or max drive).

BGii distinguishes between features of the ZCPR3 environemnt that are glothétherefore unchanging when tasks are swapped,
and those that are task-specific.

H.1.1 Globals

The Following addresses are determined when BGii is loaded and cannot be dynahacaid while BGii is running.

external path

RCP

FCP

NDR

external command line
environment descriptor
shell stack address and size
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e message buffer
¢ external fcb
e wheel byte

H.1.2 Lower-Task Initialization

On the first swap to the lower task, BGii initializes the lower task envieahis follows:

e shell stack to O

e message buffer to 0, except that the error command line and message byte @eeegures
e command line to 0

¢ filenames to blank, except that the shell variable filename is preserved

Thereafter these variables become task specific.
H.1.3 Task-Specific Variables

These variables/data areas are swapped when a task is switched, and réstotbdttask is resumed:

shell stack (must be 128 bytes total)

message buffer bytes 01-0FH and 30H=4FH (i.e. the error command line is a globahete lsath tasks)
external fcb

external command line

4 filenames (at environment-descriptor address + 52 H)

BGii dynamically determines the values of the following variables from thecement descriptor—therefore, these values (but not
their locations) can be changed while BGii is running:

e max. disk

max. user
ok-to-accept-du flag
wheel byte

path

named directory entries

H.2 Command Processing

H.2.1 Hierarchy

In Foreground CP/M, BGii processes the command according to the followinghigrar

1. IF error

IF (external cmd processor exists)
AND NOT (ext cmd proc error)
GO TO external command processor
ELSE
GO TO command processor error routine

. ZCPR3 shell

ZCPR3 flow-control

. BG built-in commands

. OCP (overlay command procesor) commands
RCP commands

. External commnd processor

. COM file on search path

O~NO A WN

H.2.2 Interface Details
H.2.2.1 Wheel Byte
In BGii and in the OCP, setting bit 7 of the first byte of a command name makekee&only command. Séere

H.2.2.2 Environment Descriptor
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BGii passes the external environment address to the OCP, RCP and to C@Mrditgster pair HL. If there is none, HL contains
0000.

H.2.2.3 Automatic Tool Configuration

BGii automatically configures any ZCPR3 tool (a COM file having a "Z3NEhfigat 103h) by installing the environment address
(or 0000) at 109h when it is loaded. ZCPR3 tools can therefore be used in different s&md aythout manual installation.

H.2.2.4 External Command Processor

If the command-run flag is activated when BGii is configured, BGii uses (by ge@MIPRUN.COM as the external command
processor, or if configure, the user/drive/filename pointed to by the address supplied.

H.2.2.5 State Determination

The Z80 Z flag is set (zero) if Foreground CP/M is active; it is NZ if tB®RCP command has been called in Background CP/M.
the active task—upper or lower—can be determined from the bit 1 of the flags byte at:

subtract 1602h from the address at 0001h
subtract 1 from that address

BGii itself is identified by the signature "BGii". Its address:
subtract 1602h from the address at 0001h

H.2.2.6 Loading Named Directories

The NDR command will load a named directory to the in-memory ZCPR3 named-diredfenyifiuexists, otherwise to BG's swap
file. BG doesot check the size of an NDR file before loading it to memory.

H.2.2.7 Exiting from BGii

If the RCP and/or IOP buffers are used for BGii code, the corresponding pointeraesalogtess in the environment are set to 0. If
BG OFFis run, the RCP and/or IOP must be reloaded with LDR. This can be automated Wiils traamight be called
"BGOFF".

H.3 Miscellaneous

Key definitions attached to .COM files will not be automatically loadedtiedl Bivokes the program (but they can be manually
loaded with the backgrourlEY Scommand, which could be included in an alias).

Swapping is not possible while running ZEX and other tools that patch the BIOS. Ho¥VARan be included in a SUBMIT
script.

BGii's terminal data is determined by SETTERM and SETBG. BGii itgadfres the ZCPR3 termcap (but it is of course available for
user programs).

User running ZRDOS should be aware that bugs have been discovered in version 1.1 - 1.7y@orgapplier for details. BGii
disables the warm-boot trapping feature of ZRDOS v 1.7 to work around one such bug.

Appendix |

Resident System Extensions

[.1 Compatibility

Because BackGrounder ii replaces the standard command processor in memanyearsresident, other resident system
extensions must either reside above the command processor (in or above the BIO&dedafter BGii and reside below BGii.
The preferred method is to have system extensions reside in or above the BIOS and loagl&{3iid$ installed. Plu*Perfect
System's DateStamper, for example, can be configured to load in highest memory.

Compatiblity with other resident system extensions (R8X is a complex issue.
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BGii is generally compatible with device drivers located above the BDOS andilpadeto BackGrounder ii. However, it conflicts
with other resident system extensions that themselves replace the commassiopracare required to reside immediately below it.

BGii requires that any disk-driver system extensions (ramdisk, hard disk, and &tenaig modules) be loaded before BGii is
loaded. This means that those modules must be located within or above the BIOS. Maat extelisk and hard disk drivers have
an option to do this.

Resident system extensions that do not conform to the BG RSX standard and are laad8@Gbevill be swapped out by SWAP
command. If a program then causes a system extension to be used in the alskitatditerash.

System extensions can be caused to stay resident when swapping occurs by codingpttrenB@ RSX header specificatiots,]
which is described later in this appendix.

Alternatively, the BGii utility SECURE.COM can be run after the systet@rsion has been loaded. SECURE protects memory by
installing the stnadard BG RSX header just below the currently-resident sygiemsions. If you have an important system
extension that you wish to use with BGii, test it first by loading BGii, loadingxttemsion, and then running SECURE. SECURE can
only be run in the upper task, not the lower task.

Because BGii provides built-in keyboard macro capability and the SPOOLER modlue gmiidespooling and background
printing, major features of many reisent programs are already avalfajme.do use a resident program that does not conform to the
BG RSX standard, SECURE it before using the SWAP command.

.2 BG RSX Standard

Resident system extensions provide a standardized metod of adding semi-pereznest fo the basic CP/M operating
environment. Plu*Perfect Systems has developed a uniform specification fori@xtmoslules that provides these key features:

o mutual compatability of several modules
e removability of modules (in reverse order of loading
e standardized loading of modules

This method of extending basic operating system functions is used extensively in fekt*pr@ducts—BackGrounder ii, its major
resident utilities (SPOOL, SECURE and BGPRINT), and DateStamzH( is not, however, removable). The same method was
also used for The Backgrounder. The Backgrounder Accessory Disk contains source c@RRtNB a relatively simple system
extension. It can be used as is, enhanced, or used as a model for customized system.eBeesgients® read the RELEASE.NOT
file on that disk if you are using on anything but a Kaypro terminal.

|.3 Module Functions

Each module consists of an 18-byte header in a standard format, severatidiamctams, and custom routines that perform the
module's particular functions. The header includes the following information:

. at its lowest address, a jump to the BDOS entry point

. a jump to the module's warm-boot routine

. a jump to the module's remove routine

. the address of the BIOS warmboot entry point

. the address of the first byte of the module that must be protected
. the address of the module's name

. a jump to the warmboot routine of the next (higher) module

~NOoO b WDNRE

The required module functions are module_warmboot, mdoule_remove, and module_name_string.
Module_warmboot must:

e restore the BIOS warmboot address at 0001
o if there is no lower resident system extension module, install the module's piddeess at 0006
¢ jump to the next warmboot routine

Module_remove must:

e restore all addresses in the operating system that were patched when the msdodelad
e set the carry flag

Module_name_string:

¢ a nul or hi-bit terminated ascii module name and version string
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The remaining module code performs the custome functions of the module.

It helps to understand the relationship of different modules by referring to the ynewagos, shown below.

|.4 Loader Functions

In outline, the loader must:

1. Announce itself
2. Check the system environment to be sure that:
1. no non-ermanent (non-RSX) module is in memory
2. that BackGrounder ii is in memory, if required.
3. that the module to be loaded is not already in memory
3. Install standard module parameters
1. calculate system addresses
2. relocate and move the resident module code to its high location
3. install header addresses
4. install warmbot and remove address
4. Install module-specific parameters
1. divert module-supplied bios functions
2. other parameters
5. Install module data from the loader configuration area (if any)
6. Announce a successful installation of the named module
7. Jump to a warmboot

The loader must know the relevant addresses in the system extension module in otdarthe paodule into the control chain. In
the example this communication is accomplished by an inelegant, but workable depaemater record that is shared by both the
loader and the overlaying module code. By assembling each with the same labelslétetbsea in that record, the module is able to
pass its needed address offsets to the loader. Our convention is that the module area (a9ls+&8Erved for parameters,
followed by the module code beginning at 0100H. A debugger (DDT) is used to overlay the amatitdebitmap onto the end of the
loader.

The layout of the BGPRINT loader is:
0100 Loader code
0700  relocation routine
0701-0702 length of module code
0800 parameter record
0900 Module code (0000 origin)

6900+Iéﬁgth module relocation bit map

I.5 Producing a Resident System Extension

Code for a resident system extension consists of the high module, which wil resident until removed (or cold-boot), and the
module loader. The module itself is most conveniently written for a relocatinglalesethe assembled code is then relocated by the
loader, which also patches the module's linkages into the BIOS chain.

The Accessory disk includes a complete example, BGPRINT. We have writtethie fDigital Research RMAC assembler and
LINK-80 linker. LINK-80 produces pagerelocatable (PRL) files which conteencode relative to an origin of 0000 and a bitmap of
the code bytes that are relocatable.

BGPRINT.ASM is the source file for the relocatable high module; LOADBGBRL.A the source for the loader. Each can serve as a
prototype for developing custom system extensions, and only sections of the loader will teedizason for another application.

[.6 Memory Maps

Before any modules are loaded:

(bios) jmp vector)
WBOOT: jmp BIOSWB
CONST: jmp BIOSCS
CONIN: jmp BIOSCI

LIST: jmp BIOSLIST
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After Module 1 is loaded:

(bios jmp vector) (module header:)

WBOOT: jmp wbentl protl: jmp BDOSENT RY
CONST: jmp BIOSCS wbentl:jmp wbl

CONIN: jmp BIOSCI jmp  removel

DW  WBOOT
LIST: jmp listl DW  protl
DW  namel

uwbootl:;jmp BIOSWB

wbl: restore 001h
(if bottom modu le,
restore 0006H)
jmp uwbootl

removel:
restore WBOOT+1
restore LIST+1
set carry

listl:
(custom code)
jmp  BIOSLIST

namel: DB  'namel, 0
After Module 2 is loaded:
(bios jmp vector)

(module header:) (module2 header:)

protl: jmp BDOSENT RY

WBOOT: jmp wbent2

wbentl: jmp wbl

prot2: jmp BDOSENTRY
wbent2: jmp  wb2

CONST: jmp BIOSCS jmp  removel jmp  remove2
CONIN: jmp BIOSCI DW  WBOOT DW  WBOOT
DW  protl DW  prot2
LIST: jmp list2 DW  namel DW  name2

uwbootl:;jmp BIOSWB
wb1: restore 001h

uwboot2: jmp  wbentl

wb2: restore 001H

(if bottom modu le, (if bottom module,
restore 0006H) restore 0006H)
jmp uwbootl jmp  uwboot2
removel: remove2:
restore WBOOT+1 restore WBOOT+1
restore LIST+1 restore LIST+1
set carry set carry
listl: list2:
(custom code) (custom code)
jmp  BIOSLIST jmp  listl
namel: DB 'namel, 0 name2: DB  'name2',0

There are several key points to observe here. As each module is loaded, it is ipaadhedBIOS vector/module chain to become
the lowest link. Control flows from the BIOS jump vector to module n, the last-loadedentuorh n-1, .. and finally to the internal
BIOS routine. This linkage is required for the warmboot function. Other BIOS dmsathay appear in just a single module, or in
several, as illustrated for LIST.

High memory is protected by the page-0 address at 0006H. On a warmboot, each module's wautim#ist traversed. The lowest
module's warmboot routine detects that it is indeed at the bottom of the chain, andraggdhsibility for resetting location 6 to
point to its protective jump vector; the higher modules must leave this addresslintacan take other action appropriate to their
function. The warm-boot routines also restore the warmboot address at 0001H,an easat program has changed it. Note well
that the restore routine in each module restores all patches that were madewslsdoaded. Thus, if module 2 is removed, the
memory map will again be that of the second memory map.

[.7 An Example: BGPRINT

BGPRINT is a fairly basic resident system extension that adds two new itegsatioilithe standard BIOS List function.

1. printer pause when a PAUSE_CHARACTER is sent
2. string substitution for specified special characters
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These features are handy for several types of applications. When embedded imeuterind, the pause character halts printing to
allow the operator to change printwheels, ribbon, or sheet paper at an exact poitéxt thiging substitution permits access to

special printwheel or dotmatrix characters that cannot be sent by the prefempdoaessing software. It can also be used to send
the printer's escape sequence to activate a different font or spacing.

As assembled, BGPRINT and LOADBGPR provide a simple demonstration of the pdusatrol strings for an OKIDATA 82/83

printer. We placed the printer-specific data at 103H in LOADBGPR, and you can reetdiyin your own codes without

reassembling and linking the package. However, the supplied configuration prograseg@eomuch simpler method of setting up

your stringd.49 1 Embellishment of the basic BGPRINT is left as a useful exercise to énested reader.

Although we called it BGPRINT, because the module was developed for use with dkggdBader, this particular system extension
does not require The Backgrounder or BGii for its operation; it should work with ardasteCP/M 2.2 system. When used with
BackGrounder ii, BGii should be loaded first.

Appendix J

List of Files

J.1 Main Files

i = installation only

| = required for loading, then removable

x = have on-line
0 - optional on-line

FILE (req.)
BG.HLP(x)
BG.REL(Ix)
BGINFO.HLP(x)
EX14A.COM(0)
H19SCRN.DRV(i)
K8384FNK.DRV(i)
K83SCRN.DRV(i)
K84SCRN.DRV(i)
LOADBG.COM(Ix)
MAKENDR.COM(0)
PUTBG.COM(ilx)
Q.COM(x)
REMOVE.COM(x)
S19FNK.DRV(i)
SECURE.COM(0)
SETBG.COM(ix)
SETTERM.COM(i)
SPOOLER.COM(x)
SYNONYM.COM(o)
TERMBASE.DAT(i)
WSRDR30.HEX(j)
WSRDR33.HEX(j)
ZEX31A.COM(0)

Function

On-line help file for BG

The relocatable BG code.

On-line help file for BG

Corrected resident batch processor.
Heath/Zenith 19/89/90 screen driver.
Kaypro '83 and '84 functionkey driver.
Kaypro '83 screen driver.

Kaypro '84 screen driver.

Load and activate BG.

Create and edit Named DiRectories.
Create BG swap file.

Manages the print queue.

Removes Backgrounder RSX modules from memroy.

Super 19 Heath 19/89/90 functionkey driver.
Protects high-memory resident modules. (RSX)
Configure user BG parameters.
Define & install terminal capabilities.
Loads Spool/Unspool module. (RSX)
Creates alias for command line.
Terminal capabilities database.
WordStar 3.0 redraw-screen function (Cntl-\) patch
WordStar 3.3 " "
Corrected ZCPR3 resident batch processor.

J.2 Release Dependent Files

FILE (req.)
* DRV
* FNK

Function
Other screen drivers as available - see RELEASE.NOT
Other function key drivers as available - see RELEASE.NOT
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Info on patching various Heath 19 terminal roms to remove the 'bell' at the endrafraitiscreen-
region command.

KAYPRO.BG Arrow and numeric-keypad definitions for Kaypro.
WSARROW.BG WordStar arrow-key definitions for Kaypro.

H19PATCH.DOC

J.3 BG Accessory Disk Files

FILE (req.) Function

BGPRCFG.COM Configures BGPRINT.COM. (configured for Kaypro terminal)

BGPRINT.ASM Source for BGPRINT; illustrates a BG RSX.

BGPRINT.LIB Library files for BGPRINT (RMAC/LINK-80)

BGPRINT.SUB Submit file to generate BGPRINT.COM

BGPRINT.COM Remaps list-device characters. (RSX)

K83SCRN.ASM driver source - for CDL/TDL assembler

K84SCRN.ASM driver source - for CDL/TDL assembler

H19SCRN.Z80 Hal Bower's driver source - for M80 assembler

K8384FNK.ASM Kaypro '83 and '84 functionkey driver (CDL assembler)

LOADBGPR.ASM Source for BGPRINT RSX loader. (RMAC/LINK-80)

S19FNK.ASM Super 19 heath 19/89/90 functionkey driver (CDL assembler
Endnotes:

[1]1SeeAppendix |

[2]It is compatible with Date Stamper additions, but not other system patches. B@iitwiin with CP/M emulators or other
variants of the CP/M BDOS. The actual command processor can either b€ DBRIGr any version of ZCPR. The only limitation on
the command processor is that it be overwritable.

[3INaturally, a screen driver as describedjgpendix B customized for this terminal must also be present.

[4ISETTERM is a generic program that is also used with Plu*Perfect SyfataStamper. Ignore these other utility programs that
are listed by SETTERM.

[S]A full chapter is devoted later in this manual to the SETBG options.

[6]If there is not a screen driver for your machine, some BGii features will not tegéevéo you. This manual contains an appendix
on writing your own screen driver. If you are not able to write your own screen driver axisthprocure one, you should pay
careful attention to the section@hapter 6on incorporating a "redraw" string into your key definitions.

[ 7 without a function key driver, you may not be able to attach definitions to the function keys on your keybsartheésHIFT
commandAppendix Cgives instructions on writing a function key driver.

[81The automatic size determination is based on a non-ZCPR3 system. If you are usptipththat allows you to overlay some of
the ZCPR3 buffer areas then the swap file wil be slightly too small to allowHAllsize in the alternate task. Simply use the “-k=nn"
parameter of SEETBG to increase the swap file size by the amount reported@ABBG is run.

[9]For those who have only limited disk capacity or are using a slow device, the command can thevepararheter to limit the

size of the swap file produced. By adding “-k=nn" to the command line where nn is thel fisssize in Kilobytes a smaller swap

file can be produced. A smaller swap file will limit the TPA available tcafternate task. The absolute minimum value is around 45K
and this will totally inhibit any task swapping. In practice, do not use a value dfitgsabout 80K if you plan to use the task
swapping features of BGii.

[10]SeeAppendix E
[11]LOADBG will reinstate the program.
[121These may be created by following the direction&gpendix E/p>

[ 131If this is not a convenient key, you may set it to something else by running SETBG. If you needl tisisskey to a running
program you can prefix it with the backslash key (called the <ALT> key). In addition tHeREIND> key can be temporarily
disabled with thd8G N command (see tH@G commanl
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[14]See theBG commandThis can be turned off with the Q option of BB&command.

[151This assumes you have also installed the correct screen driver for your compuotehafe not, you'll have to adopt the
alternate method of recreating your screen.(3epter &or general information on the redraw string @ubendix Gfor
information on the WordStar redraw function.

[16 IThe Spooler will pause whenever you enter Background CP/M.

[17IThe preferred way to handle this situation is to create a “device driver” as aarfld3¥ all hardware interaction through its
interface.

[18The notepad file created as a default is called JOTPAD.
[19])Or, depending on your driver, some other movement keys.

[20]1SeePASTEINng into a JOTPARNdPasting to a Key

[211The exact message depends on the screen driver that has been installedt Mmeticape sequences in this example are case
sensitive—you must use upper case 'E' and 'R".

[ 22 IKeystroke recording is not possible at the CP/M prompt level.
[231If this key doesn't suit you, you may change it to some other character by running SETBG.

[24]Unless you have used the option in SETBG which allows up to 8 of the standard keys tcabped-to other single characters.
SeeRemapping Keys

[25]SeeRecording Keystrokefor more discussion on the <RECORD> key.

[ 26 Iwhen definitions are attached to a program, the COM file is increased in length $gootreand the name of the definition file
is encouded in this sector. This technique is incompatible with Writer's Guide whitheusame method to stor its current filename.

[27]SeeStartup Command

[ 28 IMore accurately, the date at the moment LOADBG was run. After midnight, youerust L OADBG to get the correct date.
[29]SeeDate Format

[30]SeeKey Delay

[31IThere is an easier way to get two DIRectory commands, by using BGii's multipteacwhtine option:

DIR *.COM;DIR *.MSS
[32]SeeChapter 7
[331SeeAppendix Gfor more details.
[34]For example the unmodified Perfect Writer. Plu*Perfect Writer does not hasvgroblem.
[35]SeeKey Delay
[ 36 JAssuming that your alternate task is not also running a program.
[37]SeePrinter Resume

[ 38 1SeeAppendix |

[39]1Seelnsert CALC Resulin theKEY Scommand for details.

[40]Location of JOTPAD file is configurable with SETBG.

[41 11t should also be noted that BGii dawst provide a ZCPR3 environment for programs which require it, unless there was one
present when BGii was loaded.

[421BGii uses HELP: named-directory, if one exists.
[43]See AppendiceB, C andD.

[441To receive printed copies of this source code, send your request plus $1 to cover shipping and handiteytedP Systems.
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The code is also avaiable along with sample RSX code on the The Backgrounder Accisgsornydd4.96, but only in Kaypro
SSDD format.

[45]See H/Z-19 driver for an example of WordStar cursor-control keys. Details onindtsdurce code for the drivers is given in
endnote 44

[ 46 Details on obtaining the source code are giveaniinote 44
[ 47 IThis is the terminology used by Digital Research in their CP/M Plus Docutioenta
[48IThis is how SPOOLER works.

[49 INote that the configuration utility is set up for a Kaypro terminal. You musBES&ERM to modify this if you are not using a
Kaypro.
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