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Section 1

GENERAL INFORMATION

With the purchase of your Commodore 2040 Dual Drive Floppy Disk you have greatly
enhanced the computing power of your Commodore CBM 2001 Series computer. This User
Manual contains the information you need to connect, check out, and operate your Dual Drive
Floppy Disk. To getthe most out of your system, you should also consult your computer’s User
Manual, and if necessary, one of the BASIC manuals listed in Appendix A.

For ease of reference, the Commodore 2040 Dual Drive Floppy Disk will be
referred to in this manual as “the 2040.”

DESCRIPTION

The 2040, shown in Figure 1, is a dual-drive diskette storage device. It consists of read/write
control, drive motor electronics, two drive mechanisms, two read/write heads, track
positioning mechanisms, and removable diskettes. The 2040 conforms to IEEE-488 interface
requirements. Because your 2040 is an “intelligent” peripheral, it requires no space in your
computer’s memory. This means you have just as much computer memory available to you as
when you do not have the 2040 attached.

Front Panel

The 2040's front panel (Figure 2) consists of an identification panel across the top; slots in
which to insert two diskettes; and doors to close after inserting the diskettes. When you close
the door, the diskette is clamped onto the diskette spindle hub. Also on the front panels are
three LED indicator lights. The one on the right is called the Drive @ Active Indicator, and it
lights when Drive @ is active. The LED on the left does the same for Drive 1. The indicatorin the
middle lights whenever a disk error occurs.



Figure 1. Model 2040 Dual Drive Floppy Disk
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Figure 2. Model 2040: Front Panel




Back Panel

The back of the 2040 as shown in Figure 3 contains an IEEE-488 interface connector. Nearthe
panel's lower edge is the rocker switch for turning power on and off to the 2040. Thereis also a
“slow blow"” fuse, and the cord to the AC power outlet.

Interior Configuration

The inside of your 2040 contains two Shugart 390 disk drives. All the logic for your 2040 is
housed on the underside of the lid. The mechanical devices are, for the most part, located
beneath the diskettes. See Figure 4 for asimplified schematic of the interior of your 2040. (Only
one disk drive is shown.)

The Diskette

The diskette (also known as a minifloppy, floppy diskette, minidiskette, etc.) is similar to the
standard flexible disk. There are several reputable manufacturers ofthe 5%-inch diskettes. You
should makesurethat you buy diskettes for soft sectored format. Your authorized Commodore
dealer can supply your needs. Figure 5 shows a diskette in its jacket.

Specifications

Table 1 contains the specifications for the Commodore 2040 Dual Drive Floppy Disk.

R
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Figure 3. Model 2040: Rear View



Table 1

Specifications: Model 2040 Dual Drive Floppy Disk

Physical:
Material:

Dimensions:
Height
Width
Depth

Electrical:

Power requirements:
Voltage
Frequency
Power

IC’s:
Controller:
6504

6530
6522

Interface:
6502
6532 (2)
6332 (2)

Shared:
6114 (8)

Drives:

Shugart
Diskettes

Storage:

Total capacity
Sequential
Random

Sectors per track
Bytes per sector
Tracks

Blocks

18 ga. steel

65
54
14.35"

120 VAC
60 Hertz
50 watts

microprocessor
/0, RAM, ROM
I/0, interval timers

microprocessor
/0, RAM, interval timers
ROM

4x1K RAM

SA390 (2)
Standard mini, 5"

176640 bytes
170180 bytes
170850 bytes
17 to 23

256

35

690
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Figure 4. Model 2040: Internal Representation
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CARE OF THE 2040

Your 2040 should be kept on a flat surface free of vibration. It is important that dust particles be
kept at a minimum since a buildup of these particles can interfere with optimum operation. If
you should experience a failure of the 2040, contact your authorized Commodore dealer. An
attempt to correct the problem yourself could result in the voiding of your warranty.

CARE OF THE DISKETTES

Your diskettes should be handled with care. Follow these instructions to maintain the quality of
your diskettes and protect the integrity of your data:

1. Return the diskette to its storage envelope whenever it is removed from the disk drive.

2. Keep the diskettes away from magnetic fields. Exposure to a magnetic field can distort the
data on the disk.

3. Never remove a diskette from its plastic jacket.

4. Do not write on the plastic jacket with a lead pencil or ball-point pen. Use a felt tip pen.
5. Heat and contamination from a carelessly dropped tobacco ash may damage a disk.

6. Do not expose diskettes to heat or sunlight.

7. Do not touch or attempt to clean the diskette surface. Abrasions may cause loss of stored
data.

UNPACKING THE 2040

Before you unpack your 2040, inspect the shipping carton for signs of external damage. If the
carton is damaged, be especially careful when inspecting its contents. Carefully remove all
packing material and the contents of the carton. DO NOT discard any packing material until
you have made sure you have located all the contents of the carton! The package should
contain:

1. Commodore Model 2040 Dual Floppy Disk Drive
2. Model 2040 User Manual, Number 320830

3. TEST/DEMO Diskette, P/N 321500

4. Warranty card

5. Miscellaneous informational literature




If any of these items are missing, notify your Commodore dealer immediately.

Additionally, you must obtain the appropriate cable from your Commodore dealer to connect
your 2040 to your computer. See Section |l, Page 9 for information about which IEEE cableto

buy.







Section 2

PREPARING TO USE YOUR 2040

Before starting to use your 2040, you should make sure it is in good working condition. This
includes properly connecting it directly to your computer or to another IEEE-488 peripheral
device, giving it a power-on and initial checkout, and finally giving it a performance test using
the TEST/DEMO diskette.

CONNECTING THE 2040 TO THE COMPUTER

One of two connector cables is required to connect the 2040 to your computer.

ik

PET-to-1EEE cable P/N 320202
Use this cable, ifthe 2040 is to bethe only (or first) IEEE device connected to your computer.

|IEEE-to-IEEE cable, P/N 905080
Use this cable if the 2040 is to be connected (‘‘daisy-chained”) to another peripheral device
such as the Commodore Model 2022 or 2023 Printer.

Follow these steps to connect the 2040 to your computer:

1k

2

Turn off the AC power to your computer.

Place the 2040 in a convenient location as close as possible to the computer. DO NOT
connect the 2040 to an AC outlet at this time.

Connectthe PET-to-IEEE cable between the IEEE-488 interface connector on the computer
and the connector on the 2040. If additional IEEE devices are to be connected, the IEEE-to-
IEEE cable(s) must be used. See Figure 6.

Connect the 2040 power cord to an AC outlet. DO NOT turn on power at t us time.
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Figure 6. Floppy Disk Hookup

PERFORMING THE POWER-ON TEST

You are now ready to proceed with the power-on part of the checkout:
1. Turn on AC power to the computer and verify that it is working correctly.

2. Open both drive doors on the 2040. Make sure that there are no diskettes in either drive. If
you find a diskette, take it out.

3. Turn on AC power to the 2040. All three indicator lights (LEDs) on the front panel light
briefly then go out. If any indicator light remains lit for more than aboutthree seconds, turn
off the power to the 2040. Wait five minutes and try again. If any light still remains lit, contact
your Commodore dealer immediately.

-10 -




THE PERFORMANCE TEST

When the previous steps have been completed successfully, you may proceed with the
performance test. Don't worry if you don't fully understand exactly what is happening in this
test. All commands and results are explained in Section 3. At this point, just enter the
commands by rote to get a feel for what you can do with your 2040. If unexpected results are
obtained during any step of the test, stop and start over again. The most likely cause of a
problem is an improperly entered command. This is to be expected until you become familiar
with your 2040.

All commands that you type at the keyboard should be followed by a carriage return: the
key on your keyboard.

NOTE: You must enter the commands exactly as shown on the instructions
below. Do not insert any spaces in the commands unless shown in the
instructions. If the error indicator lights up, you may be able to continue the
example anyway. Re-enter your last command. If the light goes out, your
correction was successful and you may continue.

1. Insert the TEST/DEMO diskette into Drive @ as shown in Figure 7. Insert a blank diskette
in Drive 1. Remember to close both drive doors.

2. On the keyboard, type:
@REN 18315
This command opens logical file 1 on device 8 (your 2040). The secondary address of

15 opens the command channel to the 2040. The screen displays your entry followed
by READY.

NOTE FOR BUSINESS KEYBOARD USERS ONLY: If you have a business
keyboard, you may wish to set your computer for upper case character entry.
You do this by typing:

POKE 59468,12

and pressing the[RETURN] key. Although it is not absolutely necessary to give
this command prior to communicating with your 2040, it does permit easy
entry. In addition, the examples in this manual can be duplicated exactly when
you use only upper case.

- 1



Figure 7. Inserting the Diskettes

3. On the keyboard, type:

PRINT #1,"NEW1.TEST,99"

PRINT#1 sends the command string to the 2040. It formats (soft-sectors) the diskette
in Drive 1, gives the diskette the name TEST, and an ID of 99. The computer displays your
entry and then READY. The Drive 1 Active indicator LED lights and the drive motor runs
for about one minute. Then the motor stops and the light goes out.

4. On the keyboard, type:
PRINT#1,"1D"

This command initializes Drive 8. (Drive 1 was initialized as part of the formatting pro-
cedure in number 3). The initialization procedure places the magnetic head of the drive in
the proper position above the diskette. The computer displays your entry, then the ward
READY. The Drive @ Active indicator lights up and the Drive @ motor runs briefly. Then
the motor stops and the light goes out.

< P



. On the keyboard, type:
LOAD "302".8

This command loads the file directory from the TEST/DEMO diskette into the computer’s
internal memory.

The computer display now shows:

LOAD "50".8
SEARCHING FOR 30
LOADING

READY.

At the same time, the Drive 0 indicator lights and the Drive motor runs briefly.

. On the keyboard, type:
LIS

This command requests the display of the TEST/DEMO diskette file directory which
was placed in the computer’'s memory during step 5. The screen now displays your entry
and the entire file directory for JESTH/BDENC.

Notice that the BASIC command LIST involves no interaction with the 2040 since
the directory is retrieved from your computer's memory.

. On the keyboard, type:
LOAD"“@:DIAGNOSTIC BOOT".8

This command loads the Diagnostic Boot program from the diskette in Drive 8 with the
computer’'s memory.

The computer displays your entry and:

SEARCHING FOR @2:DIAGNOSTIC BOOT
LOADING
READY.

Simultaneous with the screen display, the Drive @ indicator lights and the Drive @ motor
runs. Before going on to step 8, make sure you remove the diskettes when directed to by
the screen display.

 On the keyboard, type:
RUN

The program is executed. It checks for malfunctions in 1/0 1Cs, RAMs, and ROMs. Follow
the directions onthescreen. If all three indicators flicker continuously, the test is passed. If
all indicators remain lit in a steady pattern, the directions on the screen can be usedto find
the problem area. Contact your Commodore dealer for help. After 30 seconds of operation,
reset the 2040 by turning the rocker switch on the 2040 off, then back on.

- 15
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1k

U2

On your keyboard, press:

RUN
STOP

Then press the key simultaneously with the S(IE)RME key. Now return the diskettes
to their respective drives.

On the keyboard, type:

PRINT#15,“10"
EOABS D PETB|SIE 8

This program loads the file containing the PET DISK program from the diskette in Drive @
to the computer’s memory.

The computer displays your entry and:
SEARCHING FOR @:PET DISK

LOADING
READY.

The Drive @ motor runs simultaneously with the display shown above.

On the keyboard, type:
RUN

The PET DISK demonstration program is displayed continuously until you terminate it.
Notice that you can hear the Drive @ motor run intermittantly as one program calls the next.

On the keyboard, press:

RUN
STOP

Then press thekey simultaneously with the S'g,’:,,E key. This completes the Model
2040 Dual Drive Disk performance test.

You now know that your 2040 works. You have had a taste of operating it. Now you are
ready to really make it perform.

=



Section 3

USING YOUR 2040

Your 2040 adds to your computing power with added storage and file handling capability. You
control it directly with BASIC commands given from the keyboard, from BASIC statements
within programs, and with special disk commands. In this section you will learn how to apply
these commands and statements to the 2040. The section is organized in such a way that the
functions and syntaxes of the BASIC commands and the special disk commands are described
first. Then instructions on how to use these commands to perform 2040-related tasks are given.
For the most part, the instructions in this section apply to program (PRG) files that contain
BASIC programs.

Before you attempt to use your 2040, make sure you know how to do the following:

1. Operate your Commodore computer
2. Do elementary programming in BASIC

3. Open and close files

You should refer to your computer’s User Manual for this information.

This section uses certain conventions to indicate specific actions or requirements:

Example Description

dn Italicized lowercase letters in a syntax indicate
that you should enter something (a variable
name) in place of the letters.

E o) Brackets indicate optional usage.

-5~




NOTE: The BASIC statements described in this manual apply specifically to g
use with the 2040. Certain of the commands and statements may follow a
slightly different syntax or produce different results from those described here
when they are used for the computer or for other peripheral devices. Consult
the appropriate manual for the exact usage of these commands and statements
in other contexts.

2040-ASSOCIATED BASIC COMMANDS

Several BASIC commands that allow you to communicate with and transfer data to and from
your 2040 are described in this section. These commands are:

OPEN VERIFY
CLOSE LOAD
SAVE PRINT#

Let's take a quick look at the syntax of each of these commands and find out what each one

does. Then, in subsequent sections, you will see how to use these commands to perform ‘
certain 2040-related tasks. For more about these commands, and peripheral devices in @
general, read Chapter 7 of your computer’s User Manual.

The OPEN Command

This command sets up a correspondence between a file number and the 2040. It also opens a
specified channel between the computer and the 2040. The syntax of OPEN is:

OPEN Ifn,dn,sa

Where: Ifn is a logical file number. You assign this number
arbitrarily and it may be any number between 1
and 255. i

dn is the device number. This number must be 8
since that is the number assigned to it at the
factory.

sa is the secondary address. The secondary
address is used to open channels between the
2040 and the computer. At this point, we will
deal with Channel 15 exclusively. Channel 15is
the command and error message channel.
Later, we will explore the use of other second-
ary addresses.

R



The CLOSE Command

The CLOSE command closes a file opened by the OPEN command. Its syntax is:

CLOSE Ifn

Where: Ifn is the logical file number of a file opened by the
OPEN command.

You should always close a file after working with it. You are not allowed to have more than ten
open files in the computer and five in the 2040, so it is well to make a habit of closing files as
soon as possible. This way you will always have the maximum number of files available for use.

The SAVE Command

The SAVE command transfers programs from the computer’s memory to the specified diskette.
SAVE always assigns a file type of PRG (for program) to files that are written to the diskette
with it. The syntax of SAVE is:

SAVE ‘“dr:fn”,dn

Where: dr is the disk drive number. It must be @ or 1.
fn is any file name of 16 characters or less you
wish to assign to the file to be transferred to the

diskette. Blanks are counted as characters.

dn is the device number and it must be 8.

Another syntax of SAVE is:
SAVE “@dr:fn”,dn

Where: @ means to replace the contents of an existing
diskette file.
fn is the name of the diskette file whose contents

is to be replaced.

The VERIFY Command

The VERIFY command performs a byte-by-byte comparison of the file just written to the
diskette against the file in the computer’'s memory. The syntax of the VERIFY command is:

VERIFY “dr:fn”,dn

Where: dr is the same drive number as used in the imme-
diately preceding SAVE command.

fn is the same file name as used inthe immediate-
ly preceding SAVE command.

dn is the device number, in this case 8.

BT A




Another syntax of VERIFY is:
VERIFY “%”,dn

Where: * causes the program just saved to be verified.

You should give the VERIFY command every time you use the SAVE commandto place afileon
a diskette. If you do this, you will always know whether or not the file was copied correctly.

The LOAD Command

The LOAD command transfers program (PRG) files from the specified diskette to the
computer's memory. The syntax of LOAD is:

LOAD “dr: fn”,dn

Where: dr is the drive number from which you areloading
data. It must be @ or 1.

fn is the file name previously specified in the
SAVE command and/or stored in the disk
directory.

dn is the device number and it must be 8.

After a successful LOAD, you must give a new OPEN command in order to continue
communicating with the 2040.

The PRINT# Command

The PRINT# command transmits a diskette command string to the 2040. The syntax of PRINT#
IS,

PRINT# fn,“commandstring”

Where: commandstring contains disk handling or disk
file handling commands. These disk com-
mands are:

N - (NEW). Formats (soft-sectors) the diskette and initializes it.

l- (INITIALIZE). Alignsythe drive head, reads the directory track,
loads disk data into the Disk Operating System (DOS).

V- (VALIDATE). Creates the Block Availability Map (BAM)
according to valid disk data and initializes the diskette.

D - (DUPLICATE). Duplicates an existing disk.

C- (COPY). Copies and/or merges files from one disk to another

or on the same disk.

R - (RENAME). Changes the name of an existing valid file.

=



S (SCRATCH). Deletes a file.

You have a general idea of what each of six BASIC commands and seven diskette handling
commands do. Now you will see how to use these commands to perform various tasks.

PREPARING TO USE A DISKETTE

Every time you place a diskette in one of your disk drives you must follow a certain procedure
to prepare it and the disk drive for use. Some form of this initialization must occur every time
you insert a diskette. Initialization or reinitialization occurs when you give the INITIALIZE,
VALIDATE, DUPLICATE, or NEW diskette commands.

REMEMBER: Diskette commands must be transmitted in PRINT# commands.
All PRINT# commands require that an OPEN command be in effect.

Preparing a Blank Diskette

A blank diskette has no sector formatting on it. Before it can be used it must be formatted.
Follow this procedure:

1. Turn on the computer and the 2040. Insert the diskette in either disk drive after the power is
turned on. Never turn the power on to the 2040 with a diskette in place.

2. Type:
@PENSE3H5

The 1 is a logical file number; the 8 is the 2040’s device number; the 15 is the secondary
address that opens the command and error channel to the 2040.

3. Next, use the disk command NEW to format (soft-sector) the diskette and to initialize the
disk drive. The syntax of the NEW command string is:

“N[EW]dr:dskname,id”

Where: dr is the drive number, @ or 1

dskname is the name you wish to assign to the disk. It
may be up to 16 characters long.

id is a unique two-character identifier.

The NEW disk command writes headers for each data block on all 35 tracks. It clears the disk
directory and reinitializes the Block Availability Map (BAM).

=g




Example: M |

BEEN 18,15
PRINT#1,"NB:TESTDISK, XX

Preparing To Reuse An Old Diskette

You can reuse an old diskette just as if it were a blank diskette. Simply follow the same
procedure as you would if it were a blank diskette.

Example:

OPEN 1,8,15
PRINT#1,“N1:JONES,99"

All of the old data, the disk name, and ID are removed. The new disk name and ID replace the
old ones.

WARNING: There is no way to recover directly old data from a diskette once
the NEW disk command has been executed. M )

If you wish, you can remove all of the old data from an old diskette, but retain or change the
diskette name as desired. The two-character ID remains the same. There are two reasons for
“reNEWing" a diskette this way: it takes less time—20 seconds against 80 seconds; you can
keep track of individual diskettes by assigning unique IDs and then never changing those IDs.
If you prefer to do this rather than treating the diskette as a blank diskette, use the following
non-formatting NEW command:

“N[EW]dr:dskname” P
Where: dr is the drive number, 0 or 1.
dskname is either the existing diskette name or a new (
one.

Notice that ID is not included in this disk command.

Example:

UREN:%,8,0i5
PRINT#1,"NEW 1:NEW DATA”

=



However you choose to reformat an old diskette, the disk command clears the disk directory
and all disk files.

Preparing a “Currently-in-Use” Diskette

A “currently-in-use” diskette may be pre-formatted but contain no files yet, or it may already
contain files. It is not necessary to go through the formatting procedure for this kind of
diskette. In the previous sub-sections, the initialization procedure was included in the NEW
command. In this case, however, you have to use the INITIALIZE command.

The INITIALIZE command aligns the read/write head with track 1 on the specified diskette. It

then moves to track 18, reads the disk name and ID, and loads the information into the Disk
Operating System (DOS) memory. The syntax of the INITIALIZE disk command string is:

“I[NITIALIZE][dr]”

Where: dr isthe drive number, @ or 1. [f no drive number is
specified, both drives are initialized.

Example 1:
GEEN B s
PRINT#1,"1@”

This command initialized drive @.

Example 2:

BREENCBHES
PRINT#1,“INITIALIZE”

This command initializes both drives.

Example 3:
ERENET 3 15

PRINTH] “NEW 1 ABETS BE:
PRINT#1,”10"

In this example, both drives are initialized. Notice that there is no need to give the INITIALIZE
command for Drive 1, since initialization is included in the NEW command.
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WRITING A PROGRAM TO A DISKETTE

Once you have placed aprogram in the computer’s memory, you can move it onto a diskette for
storage. This is accomplished with the SAVE command as described on page 17. Any data
transferred with a SAVE command is automatically designated by the system as a program
(PRQG) file.

The following example shows how a program is typed into the computer’'s memory, then
moved from the computer’s memory to the specified diskette.

Example:

147 TS IS8 FES T
SAVE “"@:TESTPROG", 8
VERIFY “@:TESTPROG", 8

READING A PROGRAM FROM A DISKETTE

Reading a program from a diskette into your computer’s memory is as easy as puttingitonthe
diskette in the first place. This task is accomplished with the LOAD command. You must
specify the drive number, the program name, and the device number.

This example shows how the program in the previous example is loaded from the diskette to
the computer’'s memory, then executed. (If you wish to do this example, first type NEW and
depress to clear your computer’s memory so that you can see that it really works.)

Example I:

LOAD "@:TESTPROG", 8
READY.

RUN

THIS 18 & TEST

Example 2 shows a session with the computer, a tape cassette, the 2040, and a printer. The
purpose of the session is to copy a program on the cassette tape to a diskette. The program is
then read from the diskette to the computer’s memory and finally printed on the printer, It is
assumed that the BASIC program was previously stored on the cassette.
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Example 2:

LOAD"DEMO”

PRESS PLAY ON TAPE #1
OK You load the file from the cassette tape
to the computer's memory.
SEARCHING FOR DEMO

FOUND DEMO

LOADING

READY.

SAVE“1:DEMO",8
VERIFY“1:DEMO”,8
READY.

NEW 2 You erase everything from the memory.

You move a copy of the file from the
computer’s memory to a diskette.

LOAD “1:DEMO",8

SEARCHING FOR 1:DEMO

LOADING

READY.

RUN

THIS IS A DEMONSTRATION TO
SHOW HOW WE MOVE A PROGRAM
FROM ONE MEDIUM TO ANOTHER.

You load the program back into the
computer’s memory.

You run the program just to prove to
yourself that it's really there!

READY.
OPEN1.4

You open the file to the printer and list
READY. the program on the printer.

The printer prints:
CMD1 18 PRIMTUTHIS IS A DEMOMSTRATION Too
LIST 2@ PRIMTSHOM HOW MWE MOYE A PEOGRAM
PRINT#1 38 FPRINT"FROM OHE MEDTUM TO BEMOTHER"
CLOSE 1 BEEm

DISPLAYING THE DISKETTE DIRECTORY

You can display the directory for the diskette in the specified diskette drive with:

LOAD “$dr”,dn
Where: dr is the drive number
dn is the device number (in this case, 8, for the 2040).
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The disk directory includes a header that tells the name of the disk and its ID. The data shows
the name, the number of blocks used, and the file type of each file. The numbers of unused
blocks is also displayed. (A block contains 256 bytes.)

The following example shows arequesttoloadthe TEST/DEMO diskette’s directory. You have
already inserted the diskette and initialized the drive.

Example:
LOAD "80", 8
SEARCHING FOR $0
LOADING
READY.

The TEST/DEMO's directory is moved into your computer’s memory. Display it by typing:

LIST

WORKING WITH YOUR DISKETTE FILES

You need to do more than just move your files from your computer to a diskette and back, and
list them. This subsection describes the 2040 file handling disk commands. These are:

Command Function
Biskstie VALIDATE Creates a Block Availability Map (BAM)
lespie? DUPLICATE Duplicates a diskette
COoPY Copies files
File RENAME Renames a file
Level
SCRATCH Erases a file
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The VALIDATE Disk Command

The VALIDATE disk command creates a Block Availability Map (BAM) according to the valid
data on the diskette. The syntax of VALIDATE is:

PRINT#Ifn, “V[ALIDATE] dr”

You may abbreviate VALIDATE to V if you prefer. If you do not specify a drive number, the
diskette in the last drive used during the current session is verified.

In addition to creating the BAM, VALIDATE deletes from the directory files that were never
properly closed. If aREAD error is encountered during a VALIDATE, the operation aborts and
leaves the diskette in its previous state. If a VALIDATE error does occur, you must re-initialize
before proceeding.

Example:
OPEN 1,8, 15
PRINT#1,“v@"
or

PRINT#1,"VALIDATE @

The DUPLICATE Disk Command

The DUPLICATE disk command creates an identical diskette that includes the diskette name,
ID, and all files. It is important that both disks be in good condition since any read or write
errors will cause the operation to abort.

The syntax of DUPLICATE is:
PRINT#/fn, “D[UPLICATE]ddr=sdr”

Where: ddr is the destination diskette

sdr is the source diskette

WARNING: Make sure that you do not reversethe order of the drive numbers. If
you do you will lose all your data and there is no way to recover it.

Example:

OPEN 1.8,15
PRINT#1,“DUPLICATE 2=1"

or

PRINT#1,"DB=1"
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The COPY Disk Command

The COPY disk command allows you to copy files from one diskette to another, orto duplicate
files on the same diskette. You can also use this command to concatenate data files.

The syntax of COPY is:
PRINT#/fn, “C[OPY]ddr:dfn=sdr:stn,sdr:sfn . . .

Where: ddr is the destination drive. The file is to be copied
onto the diskette in this drive.

dfn is the destination file name. This name may be
either a new name or the same as the old file
name.

sdr is the source drive the original file is on the

diskette in this drive.
sfn is the source file name.
You may include up to four source files to be concatenated into your destination file.

In Example | below, a file is copied from the diskette in Drive 1 to the diskette in Drive @. In
Example 2, files from both drives are concatenated into a file on Drive 1.

Example I:
ERINIH T ET-ABET -0 ABET"
Example 2:

PRINT#1,"C1:JDATA=1:ACCT1,8:ADATA,0:BDATA"

The RENAME Disk Command

The RENAME disk command renames an existing diskette file. No file must already exist with
the file name specified in the command or an error will occur.

The syntax of RENAME is:

PRINT#/fn, “R[ENAME]dr:nfn=ofn”

Where: dr is the disk drive on which the diskette is located.
nfn is the new name of the file.
ofn is the old name of the file.
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The SCRATCH Disk Command

The SCRATCH disk command erases unwanted files from the specified diskette and its
directory. Files may be erased individually or several may be erased at one time.

The syntax of SCRATCH is:

PRINT#Ifn, “S[dr][:]tn, [[dr][:]fn. . .[dr][:]fn]”

Where: dr is the disk drive to be searched.
2 alone means ‘“last drive accessed,” with dr refers tothe
o specified drive, where not used means “both drives.”
fn is the name of the file to be erased.

You can erase one file, several files, or all the files on a diskette. To erase one file, enter the
entire name of the file:

PRINT#1,“S@:ACCT"
To erase several files with unrelated names, enter the entire name of each file to be deleted:
PRINT#1, “S@:ACCT, @:CUSTOMER,@:INV "
To erase several files at one time where names begin the same way, use an asterisk (3¢ ) after the
last common character. If you have files named BASICS, BASE DATA, and BASKET, place
the asterisk after the S to delete all files beginning with BAS:

PRINT#1,"51:BAS3¢"

Or, if the files named above have totally unique names, you can use just the first letters of the
files as shown below:

PRINT#1,"S@:A-¢,:C-¢6,:05¢"
To erase several files with certain common characters or strings of characters, replace the
unique characters with question marks (?). To erase the files MONITR.SRC and EDITOR.SCR
on Drive @, replace the first through sixth characters with questions marks as shown below:

PRINTH1."S@.29?2272.5R0C"

The examples below show how you can use the asterisk and question marks together:

Examples:
Designation May refer to
FILE®: ElEES I EIEER VB[ BN
P???FIL=¢ PET ElIHE SPRG EILE-S20P@OKEEI ESS$i% @
PR TEXSEILE GBI A'B
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You can erase all the files on a diskette. Only the diskette name and ID remain. Simply specify
the disk drive and include an asterisk in the SCRATCH disk command.

Example:

PRINT#1,“S@:5¢"

DETERMINING THE FILE TYPE

If you want to store BASIC programs on diskette, the best way todoitisin PRG files. These are
the files that we have dealt with up to this point in this manual. PRG (or program) files can be
loaded with the LOAD command, and saved and assigned a file type of PRG with the SAVE
command.

The rest of this section contains reference to two more kinds of files: Sequential (SEQ) and
User (USR). LOAD and SAVE are not available for these file types.

USING THE DATA CHANNELS

So far you have learned how to use the SAVE and LOAD commands to write and read program
(PRG) files that contain BASIC programs. You used a secondary address of 15 to open the
command channel and receive error messages. You also learned that you can have several
logical files open at onetime. Butyour CBM 2001 series computer and 2040team has a lot more
capability than just described. Data of many types can be stored and accessed. Data as well as
command strings can be transmitted to the 2040 via the PRINT# command: and data from the
diskette file can be transmitted to the computer with the INPUT# or GET# command. Read
Chapter 7 of your User Manual for a complete discussion of these commands.

The OPEN Command (Complete Version)

As before, you need to open the file and channel(s) to the file.

The syntax of the complete OPEN command is:

OPEN Ifn, dn, sa, “dr:fn,ff, mode”

Where: Iftn is the logical file number
dn is the device number; in this case 8
sa is the secondary address. It may be any number

from 2to 14 and may be used either forinput or
output as specified in mode.

dr is the driver number: @ or 1
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fn is the name of the file.

ft is the file type. It may be SEQ (for sequential),
: USR (for user), or PRG (for program).

mode describes how the channel is to be used. It may
be either READ or WRITE.

Examples:
BREN 2, 8 2,7 EILE 1 SEENVBIEN:==
BPENES 88, 1HESTERATA PRE NYEFES

OPEN 8, 8, 8, "B:NUM,USR,READ"

You can replace the contents of an existing file by preceding the drive number with an at sign
(@) as shown here:

OPEN 3,8,5,"@0:JDATA,USRWRITE”
If the specified file does not exist, then normal opening procedures are ekecuted.

You can also assign some of the information that goes in the OPEN command to a variable
name as shown below:

FL$="0:FILE A,SEQ,READ"
OPEN 1,8,14, FLS

G-

FLS="@:FILE A"
OPEN 1,8,14,FL$+",SEQ,WRITE"

The methods above are convenient when you need to open several channels to the same file
name.

Closing the Data Channel

The CLOSE command closes a file and the data or command channel associated with it.
Whenever you close a file opened with a write channel, the closing of that file writes the final
block of data to the disk and updates the disk directory. When you close a file opened with a
read channel, that channel is simply closed down.

NOTE: When a drive is initialized with INITIALIZE, NEW, DUPLICATE, or
VALIDATE, all channels associated with that drive are deleted in the 2040.
These commands should not be executed when there are any files open since
the files will be disrupted.

-29 -




Closing the Command Channel

The close of the command channel causes the close of all channels associated with the 2040.
No other part of the logical file environment is affected.

The following example illustrates a situation in which several channels are closed down by a
single CLOSE command.

Example:

EBRENSEE 1S — The command channel is opened.

OPEN 3,8.2,0:FILE1,SEQ,WRITE” =
OPEN 4,8,_5,”[3:F|LEE,SEG,WRITE“-\—. Data channels are opened for writing.

PRINT#3,“IMPORTANT DATA"

PRINT#4,"MORE DATA" A channel is opened to the printer by
OPEN 3,4 mistake.
?FILE OPEN ERROR?
\An error message is displayed on the
screen.

Since there was an error, all logical files in the computer are closed, but the
channels in the 2040 are still open. To close the 2040 channels, the operator
RESE

OPEN~TE o
CLOSE 1

Now all data channels in the 2040 are closed properly.
Data Transfer to the Diskette
You can send data to a previously-opened diskette file with th(e PRINT#command. Unless you
use a semicolon as a terminator for each PRINT# statement, the BASIC interpreter sends a
carriage return and line feed to the diskette. These characters are written to the diskette as part

of the data. It is important to be aware of this fact because when data is read from the file, these
characters are also transferred.

Example:

PRINT#2,"JONESABC",CHR$(13);

The CHR$(13) is the carriage return necessary for the proper termination of the INPUT#
statement.
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Data Transfer from Diskette

After opening one or more read channels, you can transfer data from the diskette to the com-
puter. Use the commands INPUT# or GET#. Both commands follow the rules of the computer’s
BASIC interpreter.

The syntax of INPUT# is:
INPUT# Ifn, vname[,vname, . . .vname]

Where: vname is the numeric or string variable to be read from
the specified file on the diskette.

vname may be either a simple character to
specify a numeric input, or a single character
followed by a dollar sign ($) to specify alpha-
betic input. See your User Manual for variable
names rules.

The following example shows how INPUT# is used in a BASIC program to read in data:
INPUT#1,EN.EMS$,ET,ES
The syntax of GET# is:

GET# Ifn, vname[,vname, . . .vname]

GET# transfers data, one character at a time, to the computer. This command is useful when
the data is stored in a form that is not directly acceptable to BASIC. It is also useful when a
programmer wishes to have immediate access to a character as it is transferred to the
computer’s memory.

See Appendix C for an example of Sequential Reading & Writing under Program Control.

REQUESTING ERROR MESSAGES

Whenever the LED device error indicator in the middle of the 2040’s front panel is lit, an error
has occurred. To find out what the error is, you must execute ashort program. The execution of
the program displays the error on the computer’s screen and resets the device error indicator.

The program you execute should open the error message channel (sa =15), request one to four

variables transferred to the computer and then display those variables. The program below
shows one way to request error messages.

Example:
TEEBPENSEHME

20 INPUT#1,A3B$.CS D%
30 PRINT A$,B3,C3.D%3
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You may request only field A$, fields A$ and B$, fields A§, B$, and C$, or all fields as shown
above.

The error message format is:

A,B,C,D
Where: A is the error message number
B is the error message
C is 00 or the track number
D is 0@ or the sector number

Table 2 shows the 2040 error messages.

Recovering DOS Errors

Often the errors described here represent hard errors. This type of error cannot be easily
recovered. Other errors may simply require the retyping of a command.

Read errors: 2@: 21 22<23,.24, 27,

20: READ ERROR (block header not found)
The disk controller is unable to locate the header of the requested data
block. Caused by an illegal sector number, or the header has been
destroyed.

21. READ ERROR (no synch character)
The disk controller is unable to detect a synch mark on the desired track.
Caused by misalignment of the read/write head or no diskette is present.
Can also indicate a hardware failure.

22. READ ERROR (data block not present)
The disk controller has been requested to read or verify a data block that
was not properly written. This error message occurs in conjunction with
the BLOCK commands and indicates an illegal track and/or sector request.

23. READ ERROR (checksum error in data block)
This error message indicates that there is an error in one or more of the
data bytes. The data has been read into the DOS memory, but the check-
sum over the data is in error. This message may also indicate grounding
problems.

24. READ ERROR (byte decoding error)
The data or header has been read into the DOS memory, but a hardware
error has been created due to an invalid bit pattern in the data byte. This
message may also indicate grounding problems.
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TABLE 2

2040 Error Messages

Error
Number

00
g1.

20
21
22
23
24
27

25
26
28
29

30
31
32
33
34
60
61
62
63
64
65
70
71
2

Error Message Track
STATUS MESSAGES
R e M e e S S 00

P R N R R O . e g ey st HEICES

READ ERRORS

REAB-ERROHBIcck RBader nbffoundPs . 7798 W00 unos of & T
REAREBRBRN(Ho'Synehvcharacter) 28 - = 0 Saiiailins B iite F
REABSERRERY(data Block®RoRpresent) =i, 2115 S8 ST Geiiaiis Ia0 T
READ ERRUR(checksum error dadata block] ;. .71, 17, 97 reis Lag B
FEAE-BREOH (Dyte decnding 6EPOF) ... .\ .. i i, 2TUER] f
READ ERPOR tchectksum errorinheader) ™., ol ol mons, 1L o0t e

WRITE ERRORS

WRIEE ERREIR (Wiite=Velifyerror - = = = -5 = i
WRITESPREOMBEGT @GN - oo e f e e s e T
WRITTE-ERBGOR:-(long databloek) . T8 feu st it il &30 18 ab) T
BIS K BENIISNATR@EHEE S e e s L s R oF

SYNTAX ERRORS

SYINFAX'ERBCORS(deneral syntax) ... .- 72 =i x Fes 00
SYINFAYCERR@RS(invalid command) =<5 ' Te SEaamss = 00
SYNFAX ERROR {long-line) s = B IEESAitRe T e Al At it s a9
SYNTFAXCERROR tinvalidifile’hame) == 7. 5 = Baistu e e & ¢ 00
SYNFAVCERBR G R (o Hilc divieny¥ 0 Cearec oo f SUof ety o o0 09
WRIERERILEEORENESST = = e s v e s 00
ElEEENGSEIEEN = e e s e L BN PR et P e a9
FILEENOT E@UEND SR s Set i oyt L ee i e 00
EIHESECIS S etas i v s - L ina e e 09
EIEE TRl NS G e s e O e TR e R a9
NOFBIEOG K= Was: 38 1. 3, BLDPEH OBV e il L oen i
N ) A N S e e e S e T Y SR 00
BDIRCEREEORES . i r e e LG S SIS TN U WeluE WES 29
DISKEFUEIR Eauoe . ShiZE GHRITINIOS S oaus st e o 00

Sector

00
00

Onmunummw

wmonmwn

00
00
09
00
00
00
0o
00
a0
00

09
00
09
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20

READ ERROR (checksum error in header)

The controller has detected an error in the header of the requested data
block. The block has not been read into the DOS memory. This message
may also indicate grounding problems.

Write errors: 25, 26, 28, 29

25

26.

28.

29

WRITE ERROR (write-verify error)
This message is generated if the controller detects a mismatch between
the written data and the data in the DOS memory.

WRITE PROTECT ON

This message is generated when the controller has been requestedto write
a data block while the write protect switch is depressed. Typically, this is
caused by using a diskette with a write protect tab over the notch.

WRITE ERROR (long data block)

The controller attempts to detect the synch mark of the next header after
writing a data block. If the synch mark does not appear within a pre-
determined time, the error message is generated. The error is caused by a
bad diskette format (the data extends into the next block), or by hardware
failure.

DISK ID MISMATCH

This message is generated when the controller has been requested to
access a diskette which has not been initialized. The message can also
occur if a diskette has a bad header.

Syntax errors: 30, 31, 32, 33, 34

30: SYNTAX ERROR (general syntax)

31

82

335

34:

The DOS cannot interpret the command sent to the command channel.
Typically, this is caused by an illegal number of file names, or patterns are
illegally used. For example, two file names may appear on the left side of
the COPY command.

SYNTAX ERROR (invalid command)
The DOS does not recognize the command. The command must start in
the first position.

SYNTAX ERROR (long line)
The command sent is longer than 40 characters.

SYNTAX ERROR (invalid file name)
Pattern matching is invalidly used in the OPEN or SAVE command.

SYNTAX ERROR (no file given)

The file name was left out of a command or the DOS does not recognize it
as such. Typically, a quotation mark (") or colon () has been left out of the
command.
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File errors: 60, 61, 62, 63, 64, 65

60: WRITE FILE OPEN
This message is generated when a write file that has not been closed is
being opened for reading.

6l FIEE NE@IR@REN
This message is generated when a file is being accessed that has not been
opened in the DOS. Sometimes, in this case, a message is not generated;
the request is simply ignored.

62 = EIEE NG EE TN
The requested file does not exist on the indicated drive.

68 ElIEE EXISIS
The file name of the file being created already exists on the diskette.

64: FILE TYPE MISMATCH
The file type does not match the file type in the directory entry for the
requested file.

65: NO BLOCK
This message occurs in conjunction with the B-A command. It indicates
that the block to be allocated has been previously allocated. The
parameters indicate the next higher in number available track and sector.
If the parameters are zero (@), then all blocks higher in number are in use.

System errors: 79, 71, 72

70: NO CHANNEL (available)
The requested channel is not available, or all channels are in use. A
maximum of five sequential files may be opened at one time to the DOS.
Direct access channels may have six opened files.

71: DIR(ectory) ERROR
The BAM does not match the internal count. Thereis a probleminthe BAM
allocation or the BAM has been overwritten in DOS memory. To correct
this problem, reinitialize the diskette to restore the BAM in memory. Some
active files may be terminated by the corrective action.

T2e=BDISHKaREU
Either the blocks on the diskette are used or the directory is at its limit (152
entries).

SIMPLIFYING THE USE OF 2040-RELATED COMMANDS

It has been explained that all disk commands must be preceded with the BASIC PRINT#
command and enclosed in quotation marks. This is true, but you can program your computer
to perform these tasks for you. You also knaw how to load and run programs stored on diskette.
These tasks can be simplified, too.
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Loading the DOS SUPPORT Program

The first file on the TEST/DEMO diskette that comes with your 2040 contains a program called
DOS SUPPORT. This program, when loaded into your computer’s memory, takes care of the
tasks mentioned above. You can use a special LOAD command to load this program intoyour
computer’'s memory. This command is:

LOAD “#7,8

Give this command as your first command immediately after power up. It not only loads DOS
SUPPORT, but it initializes Drive @ and opens the file. This means that you must have the
diskette containing DOS SUPPORT in Drive 0. If you use this command later in the session, it
loads the last program successfully accessed with LOAD or SAVE regardless of the diskette
involved.

When DOS SUPPORT is loaded into your computer’s memory, you should give the RUN
command to implement it. Unlike other programs that you call from diskette, it is automatically
relocated into the highest available RAM memory location. In this way, it is not lost when you
remove it from the computer's memory.

Using the DOS SUPPORT Symbols: > and @

Once DOS SUPPORT is implemented you no longer have to precede disk commands with
PRINT#lfn or enclose them in quotation marks. You need only precede the disk command with
either the greater than symbol (>) or the at sign (@). The examples in this manual use the >
symbol.

Examples:
>0 is the same as PRINT#1,"1@"
=SiEILEY is the same as PRINT#15,"S@;FILE1"

No OPEN statement is required before a statement.

The greater than symbol can also be used to load a diskette directory. Usually you load a
directory with LOAD"$dr”,8. This command destroys any program you might have in memory.
When you use the > symbol, the directory is printed directly to the screen, thus preserving the
data in the computer’s memory.

Examples:
>30 means display the entire directory of Drive 0.
>$1:Q3¢ means to display all the files on Drive 1 that begin with a Q.
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NOTE: To avoid scrolling of the directory, depress the space bar to stop the
listing. To continue the listing of the directory, press any key on the keyboard.

To stop a directory listing and return to BASIC, press | RUN
S

TOP

The third use of > is the request of error messages.

Example:
> is equivalent to:

EOREN2 8 5
20 INPUTH#2 A3,B3.CH5D%
30 PRINTA$,BS.C3.D%

Loading a Program with the /

Use the slash (/) to load a program from diskette. Both diskettes are searched if the drive
number is not specified.

Example:

AR EE loads the program ACCT into the computer's memory.

Loading and Running a Program withT

The up arrow (*) loads a program from a diskette and runs it. Both diskettes are searched if
necessary.

Example:

{UDATA loads and runs the program JDATA.
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Special DOS SUPPORT Information

The DOS SUPPORT program has certain limitations. These are:

3

2

The program must be reaccessed from the disk whenever you reset the computer.

You may only give DOS SUPPORT commands when you are communicating with the 2040
inthe direct mode. In other words, you cannot use DOS SUPPORT commands in a program.

You can print the disk directory on the printer by giving these commands:

; Opens device 4 and changes the primary output
GREN I8 ENIE 24 Hoviceto &

>$0 Prints the directory.

PRINT#4: CLOSE 4 Returns output to the screen and closes the file.
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Section 4

ADVANCED DISK PROGRAMMING

This section provides the advanced user with information about DOS structure and disk utility
commands. These utility commands provide the programmer with low level functions that may
be used for special applications such as special disk handling routines and random access
techniques.

DISK OPERATING SYSTEM (DOS)

The DOS file interface controller is responsible for managing all information between the disk
controller and the IEEE-488 bus. Most disk 1/0 is performed on a pipelined basis, resulting ina
faster response to a requested operation.

The file system is organized by channels. You open each channel through the BASIC OPEN
statement. When you execute the OPEN statement, the DOS assigns a workspace to the
channel and allocates either one or two Disk /O buffer areas. If either the workspace or the
buffer is not available, a NO CHANNEL error is generated. The DOS also uses the channel
structure to search the directory, delete files, and copy files.

The common memory between the disk controller and the file interface controller is used as
the 256-byte buffer areas. Three of the sixteen buffers are used by the DOS for the Block
Availability Maps (BAM), variable space, command channel |/0O, and the disk controller’s job
queue.

The job queue is the vital link between the two controllers. Jobs are initiated by the file side by
providing the disk controller with sector header and type of operation information. The disk
controller seeks the optimum job and attempts the execution. An error condition is then
returned in place of the job command. If the job is notsuccessful, the file side re-entersthejob
a set number of times, depending on the operation, before generating an error message forthe
computer.

The secondary address given in the OPEN statement is used by DOS as the channel number.
The number you give to a channel is only a reference number that is used to access the work
areas, and is in no way significantto the ordering ofchannels. The LOAD and SAVE statements
transmit secondary addresses of @ and 1, respectively. The DOS automatically interprets these
secondary addresses as LOAD and SAVE functions. Unless you want these functions when
opening files, you should avoid secondary addresses of @ and 1. The remaining numbers, 2
through 14, can be used as secondary addresses to open up to five channels for data.
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Special OPEN and CLOSE Statements for Direct Access
The BASIC statement:

OPEN 2,8.4"#"

or

OPEN 2,84,"#12"

opens a channel to one buffer, to be used with the block commands. The first available buffer is
allocated to channel 4 in the first example. The second example is an attempt to allocate buffer
12 to the channel. If the buffers are not available, a NO CHANNELS error condition is
generated. The explicit buffer allocation can be used to reserve a buffer for position dependent
code as in the case of an execute command.

You can find the number of the allocated buffer by executing a GET# statement. The byte
transmitted is the buffer number. The only time you can get a buffer number is before any write
or read operation to that buffer.

The CLOSE statement clears the opened channel and writes the BAM to the diskette that was

last used by that channel. It is recommended that to avoid confusion, you limit yourself to
accessing one drive with any direct access channel.

DISK UTILITY COMMAND SET

The 2040 diskette utility command set consists of the following commands:

Commands Abbreviations General Syntax
BLOCK-READ B-R “B-R:ch,dr,t,s”
BLOCK-WRITE B-wW “B-W:ch,dr,t,s”
BLOCK-EXECUTIVE B-E “B-E:ch,dr,t,s”
BUFFER-POINTER B-P “B-P:ch,p”
BLOCK-ALLOCATE B-A “B-A:drt,s”
BLOCK-FREE B-F “B-F:dr,t,s”
memory-write M-W “M-W”adl/adh/nc/data
memory-read M-R “M-R”adl/adh
memory-execute M-E “M-E”adl/adh

USER u “Ui[:parms]”

- 40 -



Where: ch is the channel number in DOS: identical to the secondary
address in the associated OPEN statement.

dr is the drive number: @ or 1
t is the track number: 1 through 35
s is the sector number: @ through 28. For each track

number, the sector range is:

Block or
Track number Sector Range Total
i oSl g to 20 21
18to 24 0to 19 20
251030 0 to 17 18
31 to . 85 gto 16 17
p is the pointer position in the buffer
adl is the low byte of the address*
adh is the high byte of the address*
nc is the number of characters: 1 through 34*
data is the number of bytes of data: 34 maximum
i is the index to the User Table

parms (optional) is the parameters associated with the U
command.

*Since these values exist in the 2040 as single bytes, you must request the values with
CHR$(n), where n is the decimal value of the byte.

As implied in the general syntaxes shown above, these commands may be abbreviated to the
first character of each of the key words. Abbreviations only are accepted for those commands
shown in lower case. The parameters associated with each command are searched for starting
at a colon (:), or in the fourth character position if a colon is not present. The example below
shows four ways the same Block-Read command may be given.

Examples:
“BLOCK-READ:2,1,4,0"
“B-R2,1,4,@"
"B-R"2;1:4:0

“B-READ:"2;1:4;0
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Parameters following the key words within quotation marks may be separated by any
combination of the following characters:

Character Name Keyboard Representation
Skip 0>
Space Space bar
Comma 9

The use of these characters allows you to send both ASCII strings and integers.
Parameters not within the confines of quotation marks should be spearated by semicolons (;).

In the following sections, a PRINT# is assumed in all examples.

The BLOCK-READ Command

This diskette utility command provides you with direct access to any block on a diskette in
either disk drive. Used with other block commands, a random access file system may be
created through BASIC. This command finds the character pointer in the 0 position of the
block. When this character is accessed with GET# or INPUT#, and End-or-ldentify (EOI) is
sent. This terminates an INPUT# and sets the Status Word (ST) to 64 in the computer.

Example:

This command reads the block from Drive 1, Track 18, Sector @ into
channel 5's buffer area.

BeHsa 180

Read about the USER commands associated with BLOCK-READ on page 44.

The BLOCK-WRITE Command

When this command is initiated, the current buffer pointer is used as the last character pointer
and is placed in the @ position of the block. The block is written to diskette and the buffer
pointer is left in position 1.

Example:

This command writes Channel 7's buffer to the block on Drive @, Track 35,
Sector 10:

“B-W",7:0;35,10
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Read about the USER commands associated with BLOCK-WRITE on page 44.

The BLOCK-EXECUTE Command

This command allows part of the operation system to reside on the diskette. B-E is really a B-R
with an addition. The File Interface Controller begins execution of the contents after the block
is read into a buffer. Execution must be terminated with a return from the subroutine (RTS)
instruction. Future system extensions may be implemented using this technique. User-created
functions may also implement this command.

Example:

This command reads a block from Drive 1, Track 1, Sector 18 into Channel 6's
buffer and executes its contents beginning at position @ in the buffer:

“B-Eabdd 18

The BUFFER-POINTER Command

This command updates to a new value the pointer associated with the given channel. This is
useful when accessing particular fields of a record in a block or, if the block is divided into
records, individual records may be set for printing or receiving data.

Example:

The command shown here sets Channel 2’s pointer to the beginning of the data
area in the direct access buffer:

B=RP 2

The BLOCK-ALLOCATE Command

The appropriate BAM is updated in the DOS memory to reflect the indicated block as used. In
future sequential operations, the system does not use the allocated block in sequential
operations. The updated BAM is written to diskette upon the closure of a write file or the
closure of a direct access channel.

If the block requested has been previously allocated, the error channel indicates the next
available block (increasing track and sector numbers) with a NO BLOCK error. If there are no

blocks available that are greater in number than the one requested, zeroes are returned as
track and sector parameters.
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The MEMORY-WRITE Command

All three MEMORY commands are byte oriented. They are intended for use in machine
langauge programs in your computer. BASIC statements may be used to access information
through the MEMORY commands by using the CHR$ function. The system accepts only M-R,
M-W, and M-E: no verbose spelling is allowed nor is the use of the colon (:).

The MEMORY-WRITE command provides direct access to the DOS memory. Special routines
may be downloaded to the 2040 for execution through this command. Up to 34 bytes may be

deposited with each use of the command. The low byte of the address must precede the high
byte of the address.

Example:
This command writes four bytes to Buffer 2 ($1200 or 4608):

“M-W"CHRSB(@DAICHRS(18JCHR$(4ICHRB(32)ICHRS(BICHRS(1 7JICHRSB(96)

The MEMORY-READ Command

This command sets up the byte pointed to by the address in the command string. Variables
from the DOS or the contents of the buffers may be read with this command. The command
changes the contents ofthe error channel since it is used for transmitting the information tothe
computer. The next GET# from the error channel (15) transmits the byte. An INPUT# should
not be executed after aMEMORY-READ command untila DOS command otherthan one of the
MEMORY commands is executed.

Example:

“M-R"CHR$(128);,CHR$(@)

The MEMORY-EXECUTE Command

You can execute subroutines with this command. To return to the DOS, terminate the
subroutine with RTS, $60. The following example shows a request for the execution of code
located at $3180.

Example:

“M-E";,CHRS$(128);,CHR$(43]

The USER Command

The USER command provides a link to any machine code accordingto a jump table pointed at
by the special user pointer. The second character in the command is used as an index to the
table. The ASCII character @through 9 or A through @ may be used. Zero sets the user pointer to
a standard jump table that contains links to special routines.

The special USER commands U1 (or UA) and U2 (or UB) can be used to replace the BLOCK-
READ and the BLOCK-WRITE commands.

.



The syntax of U1 is:
Ut:ch,drts

U1 reads a block into a buffer and sets the character countto 255. This allows complete access
to all bytes in positions 1 through 255.

The syntax of U2 is:

U2:ch,drt s
U2 writes a buffer to a block on the disk without changing the contents of Position @ as B-W
does. This is useful when a block is to be read in (with B-R) and updated (B-P to the field and
PRINT#), then written back to diskette with U2.

Table 3 shows the standard jump table in ROM at the time of power-up.

TABLE 3
Standard Jump Table

Alternate
User User
Designation Designation Function

U1 UA BLOCK-READ replacement
U2 UB BLOCK-WRITE replacement
us ucC jump to $1300

U4 ub jump to $1303

us UE jump to $1306

ueé UF jump to $D008

U7 UG jump to $D00B

us UH jump to $DOOE

U9 ul jump to $DOD5

i8¢ uJ power up $E18E

RANDOM ACCESS EXAMPLE

Since the BLOCK-ALLOCATE command returns the next available diskette block through the
error channel, it can be used in the allocation of records. This feature allows you to create a
random file without being concerned with the actual physical structure of the diskette. The
allocated blocks must be recorded for reference in the BASIC program, however.
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The following random file example demonstrates the block access commands. Noticethatthe
U1 and U2 commands are used. These commands are used since more than one record is
stored in a block and it is necessary to manage end-of-record pointers in BASIC. A smaller
application might take advantage of the B-R and B-W commands.

This example is built upon arelative record scheme and provides single record access through
BASIC programming. Most of the programming below line 2000 is relative record access. The
field accessing routines left-justify binary and alpha fields, and right-justify numeric fields.

In a real situation, the program should generate error messages to the operator, or
automatically take corrective action such as rounding numbers to fit a field. It would also be
possible to add data sorts and searches as well as key fields to the program. Record size,
including field markers, must be less than 254 characters. Field size is restricted to 80
characters because of the restrictions of the BASIC INPUT# statement.

Two sequential files are used to support the random access file in this example. Each file bears
the name of the file name given in the CREATE file code (1100 to 1180) plus a six-character
extension. Since primary file names are ten or less characters, the file names are padded with
spaces. The two files are named FILENAME .DESCR and FILENAME .KEY@1.

The descriptor ( .DESC) contains information on record structure and location. The primary
key file ( .KEY®@1) contains the first field of each record and the relative record number. The
example allows the random records to reside on a separate diskette from the sequential

support files. This provides added room for random data. The OPEN code (1200 to 1275)
requires the disk ID of the random file disk for comparison.

EXAMPLE

TO CREATE A FILE:
1. Load and run RAND 1.0

e |nsert a disk in Drive @.

Open the command channel and initialize the diskette by typing:

OPEN 15,8,15,"10"

Load RAND 1.9 by typing:

LOAD"“6:RAND 1.0”,8

Insert a blank diskette into Drive 1, and type:

PRINT#15,“N1: MAILING LIST
Type: RUN
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2. The computer asks: “DO YOU WISH TO CREATE A FILE"?
Type: Y

3. The computer displays: “RANDOM FILE NAME"?
Enter the file name, i.e.: PHONE LIST

4. The computer displays: “KEY FILE DRIVE NUMBER"?
Enter: 1

5. The computer displays: "RANDOM FILE NUMBER"?
Enter: 1

6. The computer asks: “ENTER ID OF RANDOM DISK”?
Type: CS

7. The computer displays: “NUMBER OF RECORDS"?

This is the MAXIMUM number of records the file can contain. For this example,

enter: 10

8. The computer asks: “NUMBER OF FIELDS PER RECORD"?

This is the number of ‘items’ each field contains. For this example,

enter: 4

9. The computer displays: “INPUT FIELD NAME, FIELD SIZE, FIELD TYPE”
TYPES: B=BINARY, 1=NUMERIC, 2=ALPHA
FIELD 1?" enter: NAME, 20,2

FIELD 2?" enter: PHONE, 15,2
FIELD 3?" enter: ADDRESS, 48,2

FIELD 4?" enter: COMMENTS, 40,2

TO ADD A RECORD:

10. The computer displays: “"WHOSE RECORD DO YOU WISH TO SEE"?
Press

11. The computer displays:

Heats ADD BECORD e
ANEANYANNAY RD‘/\_ IN- AN AS

NAME"? enter the desired name, for example: COMMODORE
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PHONE"? enter the phone number: 408-727-1130

ADDRESS"? enter the address: 3330 SCOTT BLVD SANTA CLARA
CA. 95050

COMMENTS”? enter a comment, for example: MANUFACTURES
MICROCOMPUTERS

12. The computer displays: “WHOSE RECORD DO YOU WISH TO SEE”?
Press

13. The computer displays: “3c3¢3¢3¢ ADD RECORD-3e3¢6363¢"
NAME"? enter the desired name, for example: SMITH
PHONE"? enter the phone number: 999-356-1%12 [RETURN]

ADDRESS”? enter the address: 247 MASSOL DR LOS GATOS
CA. 95030

COMMENTS"? enter a comment, for example: MANUFACTURES
PERIPHERALS |RETURN

14. The computer displays: “WHOSE RECORD DO YOU WISH TO SEE”?
Press

15. The computer displays: ¥3&3c563¢ ADD RECORD-3¢36363¢"
NAME"? enter the desired name, for example: JONES [RETURN]
PHONE”? enter the phone number: 999-268-1795
ADDRESS"? enter the address: 4686 AMBER WAY SAN JOSE CA. 95028
COMMENTS"? enter a comment, for example: MANUFACTURES
COMPUTERS

TO SEE A RECORD:

16. The computer displays: “WHOSE RECORD DO YOU WISH TQO SEE"?
Enter: COMMODORE

TO CHANGE A RECORD:
17. After the computer has displayed the record, it asks: "ANY MODS"?

Enter: YES
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18. The computer asks: “WHICH FIELD"?

Enter the number of the field you wish to change, for example: 4
19. The computer displays that field, for example: “MANUFACTURES MICROCOMPUTERS"

? Enter the correct contents of the field, for example: US

HEADQUARTERS
20. The computer again asks if there are: “ANY MODS".

If the record is correct, type: NO

GETTING THE DIRECTORY OF LISTINGS:

21. The computer displays: “WHOSE RECORD DO YOU WISH TO SEE"?
Type: /DIR

The computer displays the directory.
ENDING THE PROGRAM:

22. The computer displays: “WHOSE RECORD DO YOU WISH TO SEE"?

Typpes: o/ and the program ends.

FANDOM 1. a9

1 REM RANDOM 1.0

Z REM SUBRROUTIMES TU MANAGE RAMHDOM RCZCESS FILES

3 REM “HARIABLES ARE SET FROM DATH OF DESCRIFPTOR FILE & KEY LIST FILES...
4 REM ...DEFIHNEDT BY USER PROGRAM

S REM VARIABLES SHOULLI REFLECT DESIRED FILE STRUCTLURE

& REM ALL FUNCTIOHS ACT UPOH THE VARIAELES DEFINED ERELOW

18 REM

11 REM #fsidaddpsm bk s ek«

12 REH

15 M$=CHR#$ 12> REM FIELD MAREEF

15 SP$=" "+""REM SFACE FOR FADDIMG
e Ca=z REM DIRECT CHAMHHEL

2t Bl=3 REM SEQUENTIAL CHARNHNEL

&8 Ch=15: REM COMMANL CHAMHHEL

S8 D=@: REM CURREWMT IDRIYE #

21 T=a: FEM CURREHT TRACK #

Z2 S5=8: REM CLIRRENT SECTOR #

35 DD=&: KERM DESERIETOR DRIVE #

36 RD=6: FEM RANDOM DRIVE #

49 1DF="" REM FAMDOM DISK IO

345 HR=a: FEM # RECORIDS IM R-FILE
45 CR=6: REM CURRENT RECORD #

47 FR=6: EERE 1 ST FREEE RELCGRD UNMUSET
S8 NF=a: FEM # FIELDZ IW RECORID

51 CF=&: REM CURRENT FIELI« #

55 RE=4 FEM # FECORDZ= FER BLOCK
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RE=@: FREMERECORD SS1EES TH BT TES

HE=£: EER. # ElLGEKs: THE F=FILE

E=8: FEM ERROR FLAG. OK =&

REM EN#.EM$.ET#.E=$.ET.ES ERROR CHANHEL VARIABLES

EP=.5-256: REM INTEGER CORRFECTIOH

AS=@: REM IHDE¥ ARREARY AIDDRESSIHG STRATEGY

REM AS=@: USE ARRAY IMDEX: AS=1: T&S ARE SET. CR= RECORD OFFSET IN ERLOCK
REM "H" “ARIAELES HRE TEMFORAEY

DH=2 - OFEHCC, DM . S0 KEM IIN= DEYICE HLMEER

TR RN O AR RN DA QN

e e e = Ty BTy LY WL N M s 3 (Y SO

COTOZE00 REM STHRT OF LSER PROGEAM
REM
0 REPT 800 b R 0 3 0 N N o
1 REM ERHDICM FILE DIMENSIOH ROUTINE
B2 REM s SE R ME =S AHB
B3 REM
&5 GOSUE156
118 IFFPX=-1THENRETLURN
111 FFr=—1

11S DIRE FSCHE) o REM EITEL D ST2E

=28 DIM FFXCHF> :REM FIELD FOSITION

125 REM ERas IS =Sl SESeeT =127

138 DIM FTXR{(NF> :‘REM FIELD TYPE: @:BIHARY. 1:HUMERIC. Z:RLFPHA
135 DIIM FHE(NF> :REM FIELD HERDING

148 DIM F$CNF> :REM FIELDN ARGES-ALPHA. BINARY
145 DIM FCHFD ‘REM FIELDI ARGS-NHUMERIC

146 RETURN

158 IFITH=—1THENRETURN

1Sl Ihxd=—1F

153 DIM ITXC(NB> :REM TRACK INDEX ARRAY

166 I'IM ISKI(HB> :REM SECTOR INDEX ARRAY

165 I'IM K1$<(NR> REM FERIMARY KEY VALLE

=
I
[

178 DIM RRZ(HR> :‘KREM RELATIVE RECORD LIST PER KEY
175 RETLIRN

S REDPD sk o b g el i o e e
Z@1 REM UPDRTE RECORI. CRK

ZBz REM

=aS GOSLUB3@Y

218 FRINTHCC, "Ul:"Ca.D:T:5

215 PRINTHCC. "B—-F: "C8.RF

zz@ FORCF=1TONF

=25 GOsSUBSaa

238 NEXTCF

235 PRINT#CC,"UZ:"Ca:D:T.:S

GOSUEB1G@a: IFETHEN1 38a
245 RETURN
BOG REP 0 ek f 3ok 5ok 3 5orlok ok ok
341 REM READ RECORID. CR
382 REM
205 GOSUER368
310 FRINTH#CC, "UL - "Ca.D:T.5
315 FRINTH#EGC, "B=-F : "C&:RFP
ZZa GUsSUB1960: IFETHEM 368
325 FORCF=1TONF
350 GOSLIBEGD
35 MEXTCF
Z48 RETLURN
308 REM fekdepionipr bk pudop e Exn e ks s
481 REM LIFDATE FIELDCCF) OF RECORD CR. =IMGLE FIELD LUFDHTE
402 EREM
485 GOsSUB350
410 FRINT®#CC, "L "Ca.D: T35
415 GOSUE1@@a : IFETHEM1 306
428 PRINTH#CC., "EBE~F : "C&.FPXCCFO)+REF
425 GOsUBESEE EEM UPDRTE FIELD

Py
$
&
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o6 =y ) B R o=

RO

PEIMTHCC, "UZ:"CR.D.T: S
GOSUEL1&EE: IFETHER 1 366

FETLIRN

FEM ##¢$$EEEddpksdrakbbrddegf
FEM READ FIELLCCF)> OF RECORD CR.

2 RER

GOSUE3G6
ERTHNT#CE S L RS TS
GUSLE1GO8: IFETHEN1 366
FEINT#CZC, "E~F : "CH:FFXICF 2 +RF
SGOSUBESGE CREM READ FIELD
FRETLRH

REM sddfkkadpkdh s anen s eehp R
REM LIFDATE FIELDCCF)», E-F IS
REM

IEETHCCE 221 THENSSS

SET

AF=RIGHTF(SF$+STRECFCCF 20, FSXCCF 2 ) GOTOSSE

AF=LEFTHF(FF(CFO)+SF&,.FSNCCF 2
FRIMNTHCE . A% M$.

RETLRH

REM Sk e n o i g

FEM READ FIELDCF>. E-F IS SET
REM

IF FTHCCF) THEMESS

A1g=""

FORI=1TOFS:CCF )

GETHCA. A% IFA$=""THENAF=CHRF{ o)
HiF=H1%+R3$

MEXT F$(CF)=H1¢%

GET#C0. AF:RETURN
IMFUTH#CO.F$CCF
IFFTX<CF><>1THEN RETURH
FOZF>=""AL{F$ CF»» ‘RETURHN

REFT sk ok g op b ook ok bk i
REM ALLOCATE OHE BLOCK.
REM
REM
GUSLIR3EE : IFETHEN1 345
PRINTHEC. "E—H "I T.5
INFUTHCC .EM.EM$,ET.ES
IFEH=BTHENRETLRH
IFENIZ>ASTHEN1 208
IFET=12
T=ET:S=E5
IHEDEERT
REP o bk o e o b o o e o e
REM FREE ONE BLOCK. T & § = TRACK
REM

GUsUB3a@: IFETHEN]L 368 :
PRINT#CC, "E-F: "D, T:5
INFUTHCC.EN.EMS$,ET,ES
IFEN=8THENFRETURN
GOTO1 Sao

REDPT b3t o 3o e o o e o oo o N
REM CHECK MAXx SECTOR

REM

IFT>35THEN12G8

E=&: IFT=0THEN=46 : GOTCO132&
A3=16: IFT>38THENS
A3=17  IFT>24THENS
A3=13: IFT>:17?THENS
H3=20
IFSO>RETHEMNL 2G4

RETURNED T & S ARE ALLOCHTED VALUES

EEH CHEEK T

f'(_'.

a7

FRERMSEREER SRS =

2@
206
=1

e

SIMGLE FIELD READ

T & 5 =REQUESTED TRACK & SECTOR

(T=18 15 SKIFFED>



- 000 G
QOO QUEUAMN—=TO

w00 A0 WD ND D WD D D OO
R A e

RETLURHM
REP s aek ok b 300 40k pokp Aorf ok k¥

REM SET RECORD-S TRACK. SECTOR & RECORD FOIMTER FROM IMDEX ARRAYS

RERM

D=RrD

E=a
IFAS=-1THEMRF=CR&RS5+1 : GOTO350
RF=INT((CR-12/'RE+EF) ' IFRF:MHE OR REF<GBTHENEHM=41:GOTO1Z68
T=ITHC(RF? : S=13K(RF)

RP=IHT( L CRE-1)> " RE-RF+EF ' #R>#%RE)+1

IFRP>ZS4THEN EH=41:GOTO1306

RETLIRN

SV REPT 300 00 00 0 33000 0 o o

REM IHFUT 2648 ERROR ZTATLIS

2 REM
1885

IMFLUT#CC, EM$ . EM¥.ET.ES

18918 EN=VALTEN$) E=g

1915 IF EN#="88" THEN RETURHN

1817 ET$=STR$(ET> :ES¥=5TR$(ES)

1029 IFEM$<O>RIGHT$("@"+MIDECSTRECEND . 20, &) THEN16G7VO
1838 IF EN=1 THEHW EM$= ET#$+" "+EM$: RETURN

1935 E=E+1

1940 EM$F="Q"+EN$+"8 "+EMS$

1850 IF EN<30 OR EN=¢&5 THEM EM$=EM$+" ON "+ET$+", "+ESS$
1868 RETURHN

1978 EM$="2R3YSTEM NOT RESFPOMDING FPROPERLY"

1988 EM$=EM$+EHF+EM$+ET$+ESS

1835

E=E+1

1998 RETURH
11698 REP Aok feokhfoh 3 e fok et f s bk o fon

1181
1182
1183
1104
1185
1188
1143
11906

REF-EREATE BDESCERIETUR™EIEE

REM INPUT: F$= FILENAME

REM ID$. MR.NF,FS%C2 , FTH 2 s FH$ ()
REM D= DESCRIFTOR FILE DRIYVE #
REM FD= FANDOM DISK DRIVE #
EEI DRIYES HUSTSEE TNTTFIRE FZED

REM

RS=1:II=RD

1115 FORARB=1TONF : FPH{AB>=RS ' RS=FSH(AE)+RS+1 : NEXT : RS=RS5-1

1116
1120
1121
1122
1123
1124

RE=INT (254/R5+EF>

OFENCE. DN, Co, "#" : GOSUER 18060 : IFETHEN1 308
GOSUB1z8a

PRINT#CC. "B~-F:"C8., 1
FORAB=1TORE : FORA1=1TONF
PRINT#CO.LEFTH(SP$ FSHIALY » i M,

1126 MEXTHL.R8

1130
1135
1148
1145
1158
1152
1155
1166
1165
1166
1167
1168
1178
1175

HE=INT(NR-'RB+EP» : IF{NR/RBE-NE>*%RE>=1THENHB=HE+1
T=1:5=0:6G0SUB15d
FORAG=GTONE-1 : GOSUBF1& : IFETHENL ZGE

ITHCRAY =T I1SH{AB>=3: GOSUB4.3@  NEXT

GOSUBV 18

PRINT#CC. "B-F:"C&.:1
PRINTH#CO.NR:M$, 1 :M$ . HE:M$, RS MF.RB, MF. NF.iM$,
FRINT#CC."B-W:"CB.:D:T.,3
R$=STR$CDD>+" : "+LEFT# F#F+SFF, 10 +" . DESCR., LI. "
OFENC1,IDN.C1.H%$

GOSUB1866: IFETHEM1 286
PRINTH#CIL . ID$ . MF . T . M$.: 5, MF.

FORAG=1TONF : FRIMTHCL . CHRFCFSHAL ) D CHR$SFTXH AR DL, FHECHA D S M$

FORAG=ATONB-1 : PRIMTHC1 . CHRECITX CRHA> D CHRECISH A 0 HEXT

1136 CLOSECH :CLOSECH®: RETURN

12806
1261
282

REM Aok et f 36008800 4Ok 4ok bk € 9 i
REM OFPEN RELATIWE FILE
REM IMPUT: F¥= FILENAME
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1283 FEM ID= DESCRIFTOR FILE DRIVE #

1294 REM FD= FRANDOM DISKE DRIVE #

1265 REM DRIVES MUST BE IMITIARLIZED

1285 REM

1218 AF=3TR$:DD+" "+LEFT$F$+3F%. 185+", DESCR, L, F"
1215 OFEMCL . DH. C1. A% GOSURIG08 : IFETHEN L 20

IHFUTHCL1 . IDF. T, %

OFEHCE., DH. CEL " #"  GOSUE 1865 IFETHENL 956
GOsSUEBLZ36

FRINTHCC. "B—F " CELRD: T 5 GOSUR1966 : IFETHEN1 36
INFUTHCE,.NE. FR. HE. RS, RE. NF
GOZUBIGEGE: FTR =T FSX @)=5
FORAG=1TONF - GOSUEL 2233 FSX{ AR =ASC A$)

S GOSUBLZ38  FTHCRB))=ASCCAE)
3 ITHFUTH#CL . FHECHE)  HEXT
1255 FORAG=GTONE-1: GOSUB1Z33: ITHCAAY =ASC AT
1268 GOSUEL1 238 ISH AR =ASCCHED - NEXT
1265 GOSURL1G66: IFETHEN1 3@G
1278 CLOSECH
1275 RETLERH
1238 FRINTHCC, "UL: " C&:RD: ", 153. 8" GOSUB1608  IFETHEM 1 a6
1225 PRIMTHCC. "B=F ", CH:ls2
12836 GETH#CS. A% Al$ A¥=A$+A1F IF ID$AFTHENEN=42 : EM#$="WRONG RAND DISK" :GOTO1968
1258 RETLRHN
1292 SCETHCL.A%: IFA$=""THENA$=CHR* &)
1233 RETLIRH
19400 REM e d0kn 3h doh bk e g op e
1991 REF ELBSE RELHTIVE FILE
14z REM IHWHFUT: YWHEIARERLES FROM OPEN SHOUWD RE YALID
1493 EEM
1419 FRIMTHCC, "E~-F . "C&. 1
1428 FRINTHCO. HR:M$ . FR.ME HB: M$ RS ME; RE: M$; NF ; M$;

1438 FRIWTHCC. "B—W "CA. D, FTXIA2 ;FSHCE)
1448 CLOSECH

1430 RETLRN

1388 E=E+1 EETLUREN

Zo@a INFUT"Iaano YOoU WISH 70 CRERTE A FILE HIREI"  A$: IFLEFT$C A%, 1 )<>"Y"THEN21 0@
Z9@l IHFUT"8RANDOM FILE MNRME":F# =

ZE82 THPUTYREY FILE LRTYVE HUMBER' T

=993 [HFUT"RANDOM FILE DRIVE NUMEER".RID

288% INFUT"ENTER 1D OF RANDOM DISK — INERI"; ID% ID$=LEFT$CID$. 2D
2005 INFUT"HUMEER OF RECUORIIS":MF

Z8a7 [HPUT"HUMBER OF FIELDS FER RECORL":HF

=818 GO=UBL 18 :

2915 FRINT"® IHFUT FIELD HAME.FIELD SIZE.FIELLI TYFE™

SEIESRRTHT TYFPES: &=BIMARY. 1=HUMERIZ. Z=ALFHAN"

@19 R5=4

G b FDRI=1TDHF¢PRIHT”FIELD“JIJ5IHPUTFH${I)JFSH(IJJFTH(Iﬁ5RS=FSZ(I?+R8+15NEXT
=125 AF="1": IFDD=RDTHENA$="1"+ZTR${DL >

=228 FRIMTHIOC. AF

=849 S05UE1 199 IFETHEHZZad

=058 OPEM4.5.4, STRECIDO+" : "+LEF T F$+SF$, 1G0+" KEY®1 .U, W"

ZESS FRIMTH#4 . 68:ME;  CLOSES

298 GOToZ1268

SaEEREESEEE NSRRI S E O ESE e S = s S

21893 IHFUT"aRANDOM FILE MAME".F#

Zlws: THELFYEEY SERIEE S TR el iEE R T

2118 IHPUT“RAWDOM FILE DRIYE HNUMEER":RD

2128 GOSUE] 208 IFETHENZ3:8

2148 OFERS, 2, 4. 5TRECIISG+" - "+l EFTH#CF$+SR$ . 180+ "  KEYET , Lt
2142 IHFLITH#4.RRE - IFRR=GTHENZ 147

2145 FORI=1TORRE  IHFUTHS . K1FCI 0 RRYECI Y HEST

=147 CLOSE4

BB




2156
et T
21548
=180
2151
=155
21687
Z183
=178
2175
=138

=185

(RO Y]

W G

OO0 G Gl

(1 P o
R AND D&

B O O NI Y
Lt U R S
U O 3 IR o R A

I O O (NI O (N o [}\_‘1 P P I

000
RERDY

FRINT"IapebEERBRRRRRERL-AFLE RAHDON RCCESSN®

F R HTE TR R Bl e m T

FRINT"CHIT RETURN TO ADD RECORT )™

FRINT" alalHOSE RECORD DO YOl

IMFUT"WISH TO =EE Inm" . RR¥F

IFRE$=" “"THEHNzZ1&

IFRR$="""THENZ 4538

IFRE#="/TIIR"THEMGOSUR4EEE : GOTOZ 165

FORII=1TORR  IFK1#:I1 < REETHENNEXT  GOTOZ 300

CR=RREZCII SOSURIOH

REET=1TuE - BTN BT vt cge T o B TR E R T

FF=&

1L HE LRSI ST S TR A% IFLEFTHCAF. 123" Y " THENZZ26
IMFUT"WHICH FIELD":A

RIS ey S R R IHFUTF$ A  FCRM=YALCFECAD )
FF=1:GOTO213a

IFFF=8THENZ 1 &a

IFA=1THENK 1% II  =F$ A

GOSUEZ&a

GOTOz158

FRINT" ARECORD HWOT FPREZENHT"

INPUT"DO YOV WISH TO ADD:A$: IFLEFT#{A$. 1 2<>"Y " THEHZ 1 66
FRINT" sbekf SO0 RECORD ¥ #3 80"

IFFRIXNRTHENZS@G

CR=FFK:FR=FRK+1 RRE=RR+]

FORI=1TOMWF :PRINTFH$CI 20 INPUTF$CI» cFCIo=YALCF$C1)) i HEXT
GOSUBzG@

Kl1¥(RRk)=F¥(1: RENCRE)=CR

COTOZ 166

REM JCIERSE S REHIGSETEE

GOSUE L 409

COFEN4. 5.4, "E@"+STRECDDO+" : "+LEF T${F$+S5P$, 180 +"  KEY@1. U, W"
GOzlUBlowe: IFETHENZ399

FRIMTH#4.RE: M$.

FORI=1TORE - FRINT#4. K1 I MEIRRECT 20 ME; - HEXT

GOSUELS80  IFETHEMS 308

CLOZES

GOSUEL @568 * I FETHEM 3966

FRIHT"THE FILE IS5 FULL., HO ARDDITICOHAL RECORDS MAY EE ADDED"

g GOTOZ 168

FPRIKNTE. EM$ S TOF 8
FORDI=GTONR  PRIMTK1${DI» HEXT : RETLIRHN

= G



APPENDIX A

SUGGESTED READING

(USA produced)
Hands-On Basic with a Pet. H. D. Peckham. McGraw Hill, 1979
Entering BASIC. J. Sack and J. Meadows. Science Research Associates, 1973
BASIC: A Computer Programming Language. C. Pegels, Holden-Day, Inc., 1973

BASIC Programming. J. Kemeny and T. Kurtz, Peoples Computer Co., 1010 Doyle (P. O.
Box 3100), Menlo Park, CA 94025, 1967

BASIC FOR HOME COMPUTERS. Albrecht, Finkle and Brown. Peoples Computer Co.,
1010 Doyle (P. O. Box 3100), Menlo Park, CA 94025, 1973

A Guided Tour of Computer Programming in BASIC. T. Dwyer, Houghton Mifflin Co., 1973

Programming Time Shared Computer in BASIC. Eugene H. Barnett. Wiley-Interscience
L/C 72- 175789 ($12.00)

Programming Language #2. Digital EQuipment Corp., Maynard, MA 01754

101 BASIC Computer Games. Software Distribution Center. Digital Equipment Corp.,
Maynard, MA 01754 ($7.50)

What to Do After You Hit Return. Peoples Computer Co., 1010 Doyle (P. O. Box 310), Menlo
Park, CA 94025 ($6.95)

Basic BASIC. James S. Coan, Hyden Book Co., Rochelle Park, NJ
WORKBOOKS 1-5. T. I. S., P. O. Box 921, Los Almos, NM 87544

Programming the 6502. R. Zaks Sybex, 1978

24 Tested, Ready-to-Run Game Programs in Basic. K. Tracton, Tab Books, 1978
Some Basic Programs. M. Borchers and R. Poole, Osborne & Assoc. Inc., 1978
Basic Programming for Business. |. H. Forkner, Prentice-Hall, 1977

The Channel Data Book. B. Lewis, 5960 Mandarin Ave., Goleta, CA 93017, 1978



APPENDIX B

VARIABLE ABBREVIATIONS USED IN COMMAND SYNTAXES

ABBREVIATION
commandstring
datastring

ddr

dn

dr

dskname

fn

ft

id

Ifn

mode

sa

sdr

vname

MEANING
Diskette handling or file handling command
Data to be stored on diskette
Destination drive: @ or 1
Device number: must be 8 for the 2040 unless hardwiring is altered
Drive number: @ or 1
Disk name: up to 16 characters
File name: up to 16 characters
File type: SEQ, PRG, or USR only
Disk identifier: two-characters
Logical file number
Transmission mode: READ or WRITE
Secondary address. Used to transmit channel number: 1 through 15
Source drive: @ or 1

variable designations — may be one, or several designations
separated by commas or semicolons



APPENDIX C

EXAMPLE PROGRAM — READING & WRITING
SEQUENTIAL FILES

SECGLIERHT I AL 1. &G

REM i b g o g
REM # ExAMFLE *
REM # REARDL RMD HRITE A *
FEM % SECGLEHTIAL IATA #*

REM # FILE USING DRIVE 8 %
FEEM g pppgshpppgpsgnppgg
FRINT"TIRINITIALIZE RISK"
DIMAF ‘REEM SET A% ARRAY

1
3
i

Lol

& DIME REM SET B ARREAY
8 OFENLS. 2. 15 REM OFEH THE COMMAMD CHAMHEL
B PREINTH#IS * [at REN INITIALIZE DRIWE ZERD

FEAD THE ERROR CHAMHEL
SET STRIMG CR% TO A CARFIAGE RETURHM

L B A [ )

Doy Moy B U Ryl

168 RER
il R
182 R
182 REM *
TEEe S RE P b2 A EEEEEEE TR SE F ES
118 OFEHZ E METERE s il i Baee
111 RER LHHLLEL 2 PEFLHIE DHTH FILE HHHFD
T 2R EN TEST FILE WITH
115 GOSUE 18&6G:REM FERD THE ERRCOF CHAME
128 IHFUT"A%.EB":A%.EB:FREHM IHFUT HAME. HUMEER IHTO A% SHD E
128 IFAF$="EMD"THEM 1€&:REM STOF THE DRTHE IHPUT
146 FRIMTH#Z.A$". "STEFCE>CR$: REN EREIFTE Fa THE [
145 GOSUE 1990 REM FEAD THE ERROFE CHAHHEL
158 GOTO 124
158 CLOSE =:'REM EEEBEE STEST FTlE
SEE REM #sokessssd i eadRh e s
1 FEM # #*
Z REM # RERD TEET FILE *
3 REM # #

REM #### st ettt i e sssbsss

ZHE PRIMT"&EAD TEST FILE"
218 OPEHZ =R SFEST RILE s RY -REM  OFEN I GGICHL. EME = GH Dick 2 g0
? FEEM CHAMHEL = HAMED TEST FILE WITH
2 FEH SERLUEHTIAL RERALD
1886 REM FEAD THE ERROF CHAMHHEL
IMPUTHZ . A$:I>, ECI» ' RFEM FREAD STRIHG IMTO STRIMG ARRAY Af

FEM AHD HUMEER IMTC ARR

= STORE THE DI&k
FEADl THE ERRORF
FRINT WHAT WAS R
CHECE FOR EHD OF FILE STATUS
CHECE FOR ERROR IM FILE STATUS
ADD 1 TO ARRFAY FOIMTER

GOTO

(=B 3 CLOSE TESYT FILE

EMD : REM EHD THE FROGRAM EXECUT IOH
FRIMT"&EATRMISEMETATUSHI S RS

CLOSE Z:FEM ELGSE TEST FILE

EHI: REM EMI THE FROGEAM EXECUTICOH
SENSSEE R R ER 2 E R R EEEE DR

FEM # FERD THE ERRCOE *

= REM # CHAHHEL *

FEM ##dsfsssesssreessnsss

INFLUT#1S, EME.EME.ET$.ES$ :RFENM FEAL ERROR

FEM EM$ 132 THE EFF'P HLMEER:
2 FEM ENE IE

RHE EFFHF

FEM ES% IS

IF EM#="A6" THEHM EETLURMH:REM RETURH TO MAIM LOG IF MO ERRORS
FRIMT"SERROR OH DISK" :REM FRIMT THE ERROR
FEIMTEME. EM+. . ET¥ES$  REM FRIMT THE ERROR

ELIEEE = R CLOZE TEST FILE £

EHD: REM EHLD THE FROGRAM EXECUTICON

A-3
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