HP 9895 Installation Note

Your HP 98228A Disc ROM can control both HP 9885 and
HP 9895 disc drives. The ROM assumes a default device
(bus) address of 07 for the 9895 Disc Memory. Since each
9895 is set at bus address 01 when shipped, please change
the bus address to 07 during installation. The bus address
switch is located behind the 9895 front panel, as shown in
the 9895 User’'s Manual.
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NOTICE
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Chapter 1

Disc Drives and Formats

Introduction

The HP9825 Desktop Computers have add-on language ROMs (read-only memories) for con-
trolling HP9885 and HP9895 disc drives. The HP98217A Disc ROM allows any 9825 to control
9885 drives. The HP98228A Disc ROM provides control of both 9885 and 9895 drives with the
9825T Computer.

This manual describes the disc control operations available with each disc ROM. The manual
replaces the 9825A Calculator Disc Programming manual, part no. 09885-90000.

ROM Installation and Memory Usage

Follow the directions in your 9825 Operating and Programming manual when installing a disc
ROM. The 98217A ROM can be plugged into any 9825 Computer. The 98228A ROM, however,
can be used only with a 9825T.

The 98217A ROM uses 1140 bytes of computer read/write memory. The 98228A ROM uses
1172 bytes of memory.

HP9885 Disc Drives

The 9885M (master) drive handles one single-sided, double-density flexible disc and can
contro! up to three 98858 (slave) drives. Each 9885S handles one single-sided disc. The 9825
Computer can control up to eight 9885M drives. (An HP9878A |/O Expander is needed to
connect more than three devices to the computer.) 9885 Drives can be controlled with either
disc ROM.

Refer to the 9885 Installation Manual, part no. 09885-90010, for details on installing and
testing each 9885 drive. The manual also explains how to care for your flexible discs.
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HP9895 Disc Memories

The 9895 Disc Memory is a random-access device which handles double-sided, double-
density flexible discs. The standard 9895 has two drives; the 9895 Option 010 has one drive.
Each 9895 connected directly to the computer can control one additionat 9895 memory, for a
total of four drives via one 9895 controller. The 9895 can also handle single-sided discs. The
98228A Disc ROM in a 98257 Computer is required to control 9895 drives.

Refer to the 9895 Flexible Disc User's Manual for instructions on installing and using the disc
drives.

HP9895 and 9885 Disc Drives
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Flexible Disc Media

The storage medium for the 9885 and 9895 is a flexible plastic disc 200mm (about 8 inches) in
diameter. The disc is enclosed in a protective jacket which has openings for the drive spindle
and read/write head access. A notch in the jacket is used to indicate when the disc is write-
protected (recording on the disc is not allowed).

Two types of flexible discs (or diskettes) are in current use. The 9885 drives can use only
single-sided discs (data is recorded only on the bottom side). Data is recorded on the disc in a
“double-density” technique, enabling about 1/2 megabyte of data per disc.

The 9895 drives handle both single-sided discs and discs labelled “double-sided, double-
density’”’. The 9895 drive records on both sides of double-sided discs, storing up to 1.2
megabytes of data. Double-sided discs cannot be used in 9885 drives.

Each flexible disc must be initialized before use. The initialization procedure marks recording
tracks on the disc, checks for defects (bad tracks), and establishes a file directory on the disc.
Refer to Initializing Discs in chapter 4 for more details.

CAUTION
Only flexible discs approved by HP should be used in the
9885 and 9895 drives. Repeated use of other discs could
damage the drive’'s read/write heads.(Repeated use of
single-sided discs in a 9895 drive could also damage the
drive.) Contact an HP sales office for a list of approved
discs.

Wirite Protect Notch

/ {Cover to Allow Writing on Disk) \
@ / Location of Index Hole is Different \ @

o I

—

Single-sided Disk Double-sided Disk

Identifying Flexible Discs
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Flexible Disc Structure

Data is stored magnetically on the disc as binary digits or bits. The bits are stored {written) and
retrieved (read) via a read/write head which contacts the disc surface. The 9885 drive has one
read/write head, while the 9895 drive has two heads, one contacting each side of the disc.

Data is stored in concentric tracks on the disc. The 9885 writes 67 tracks on each disc. The
9895 writes 77 tracks on each side of a disc. Each track is subdivided into sectors or records.
The initialization routine establishes 30 records in each track. Each record can hold 256 bytes
of data. This is the smallest amount of data which the 9825 Computer can read or write on disc.

Flexible Disc Structure

The number of tracks available on each disc depends upon the drive, the disc ROM used and
the condition of the disc. For example, the 98217A ROM initialization routine marks 67 tracks,
but uses tracks 0 thru 5 for housekeeping (file directory, bootstraps, etc.). Up to six tracks can
also be defective before the routine rejects the disc. So the useable disc area is from 55 to 61

tracks.
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The number of useable tracks available with each ROM/drive combination is summarized

next.

Tracks Available for User Storage

Initialization 9885 Drive 9895 Drive

Routine (single sided)(double sided)
98217A ROM 55-61
98228A RCOM 59-65 71 148

The 98228A initialization routine ensures that 71 or 148 tracks are available by marking 77
tracks on each side of a disc and reserving four tracks as spares. The main and spare
directories are placed on tracks O and 1.

Data Compatability

Since the same single-sided media can be used in both the 9885 and 9895 drives, single-
sided discs recorded via the 9825 Computer on one drive can be read via the other. Discs
recorded via other computers, however, may not be usable with the 9825. The data file format
is compatible with HP9835 and 9845 Desktop Computers. Data files from HP250, HP300 and
HP1000 flexible discs are also compatible. Although the 9895 can read single-sided discs
recorded in IBM 3740 format, those discs cannot be read or written into with the 9825 Compu-
ter. The dtype function allows identifying discs initialized in IBM format. See the end of this
chapter for details on the dtype function. HP cannot guarantee data compatibility with any
other discs or formats.

File Directory

Track O on each disc is reserved for a directory of file names and locations on the disc. Track O
also contains a table of available free spaces on the disc. This table is automatically updated
each time a file is created (opened) or purged (killed) from the disc. The 98217A initialization
routine creates a backup on track 5; the 98288A routine places the backup on track 1. See the
98217A Disc ROM Bootstraps section for more details.

1-5
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Disc Interleave

For some applications, it may be advantageous to initialize a disc using an alternate record
interleave format. The interleave format determines the number of disc revolutions needed to
read a complete track. Adjusting the interleave allows fine-tuning the disc read/write time to
the time needed for the computer to handle the data.

The 9885 interleave is fixed with the 98217A ROM to a factor of 2. With the 98228A ROM,
however, the interleave factor can be specified during disc initialization. The range is an
integer from 1 thru 29. The default interleave for 9895 discs is 5; the default for 9885 discs is 2.

The following graphs show read/write times for typical disc operations with a 98228A ROM.
The first graph compares the time needed to write a 3200-element numeric array to each disc.
In general, the default interleave settings (2 for 9885 and 5 for 9895) offer optimum perfor-
mance for this and other disc operations.
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The next graph shows an exception to using the default interleaves, reading long strings from
disc. Here, an interleave of 4 works best with a 9885, while 7 provides the best performance
with a 9895.
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The last graph shows the effect of interleave on copying discs. In each case, an entire disc
was copied to an identical medium. Note that an interleave of 1 is best for a 9885, but 3 is best
for a 9895 drive. When backing up discs, remember that the source disc interleave need not
match the destination disc interleave. Better performance can be had when doing disc copies
by just initializing the destination disc to the optimal interleave.
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Disc Backup and Error Recovery

Since fiexible discs can hold a tremendous amount of information, each disc’s contents should
periodically be copied or backed up to another disc. This insures against loss of data due to
disc wear or a drive malfunction.

Disc drive operation is similar to that of a precision record player. Each time a record is
played, the needle causes some record wear. After hundreds of playings, measurable distor-
tion occurs. Similarly, the disc drive's read/write head(s) cause some wear each time a disc
file is accessed. When the disc is too worn to be read, error messages indicate accessing the
backup file directory or a read failure. When either of these errors occurs, it's past time to
backup the disc.

The disc copy statement is provided to backup the contents of one disc to another of the same
type. If a second drive is not available, use the dump and load statements to temporarily store
data on a tape cartridge (dump) and then record it on another disc (load). See chapter 4 for
more details.

98217A Disc ROM Bootstraps

Most of the disc control routines for the 98217A ROM are stored on tracks 1 thru 4 of each disc
it has initialized. These routines are loaded or “bootstrapped” into read/write memory when a
disc statement is stored or executed. Access to these bootstraps requires that an initialized
disc (with bootstraps) be loaded and the drive door closed. If not, an error is issued when the
operation is attempted; the 98217A ROM cannot access a disc without bootstraps.

Since the new 98228A ROM has eight times the memory of the 98217A RCM, the new ROM
has its bootstraps built in. This means a disc need not be installed when you store disc
statements. Also, the new ROM can access discs with or without bootstraps; the new ROM
ignores them.

The 98217A bootstraps are written on disc during initialization from a 9825/9885 disc system
cartridge. 9885 discs initialized from a system cartridge prior to revision E, however, are not
compatible with the 9825T Computer using a 98217A ROM. These older discs must be “re-
booted”” from a system cartridge having revision E or later boots. Booting a disc does not
affect stored data. Revision E boots are compatible with any 9825/98217 ROM system. The
boot statement is covered in the Utilities chapter.

To determine what level boots are on a disc, insert the disc and do a cat with the 98217A ROM.
The revision level is listed in the catalog header. To determine the revision level of a disc
system cartridge, either initialize or boot a disc using the cartridge, and then do a cat of that
disc.
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Track @
Track 1
Track 2
Track 3
Track 4
Track 5

Systems Area
Systems Area Tracks @ thru 5

Storage Area
Tracks 6 thru 66

98217A Bootstraps Area on a 9885 Disc

Disc File Structure

The flexible disc system is based on user-defined storage areas called files. A disc can hold
up to 352 files, depending on file sizes. Files can be defined to hold numeric and string data
(type D files), programs (P files), computer memory (M files) and special function key defini-
tions (K files). You can also load binary programs from a prerecorded type B file. The catalog
statement allows identifying files on each disc. You create these files and, for data files,
specify their size. The statements and functions covered in the next chapters also allow you to
store information in, and retrieve information from, your disc files.

Each file contains one or more whole records; a record is never split between files. Each
record is 256 bytes long, and is the smallest addressable unit of data on the disc. The size of a
program, key or memory file is automatically set when the information is stored on disc. You
specify the size of your data files.

There are two ways to access data files on disc: serially and randomly. Although data files can
be printed and read using either method, one method is usually selected depending on the
application. The following paragraphs explain the advantages and disadvantages of using
each method to help you select the right ane for your application.

1-9
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Serial File Access

When you wish to handle data in a sequential order, rather than in a selected (random) order,
store it using serial print (sprt) statements and retrive it using serial read (sread) statements.
An sprt stores data compactly in a file, beginning at the start of the file and continuing through
as many records as needed to print all items in the sprt data list. An end-of-record (ECR) mark
is written after the last item. If another sprt statement follows the first, the data is printed
starting at that point in the file by printing over the first EOR. So data is printed compactly, one
item after another, with no identifiable marks in between.

As data is serially written, any previosly-written EORs, or end-of-file (EOF) marks are simply
written over. However, if an EOF is encountered where an EOR it to be written at the beginning
of arecord, the EOF is left in place of the EOR. A subsequent serial print would write over the
ECF, as if it were an EOR.

Data serially printed in a file can be retrieved by using a serial read (sread) statement.
Reading starts at the beginning of the file and continues until all variables in the sread data list
are filled. Any EOR marks encountered cause the read to skip to the next record.

Another sread or sprt operation using the file would begin at the point where the last one left
off. The beginning of a file is the only point where serial access is possible. So if you wanted to
only read the fifth item in a serial file, you’d have to read the first five items into variables using
sread.
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Random File Access

When you want to store and retrieve blocks of data in a random sequence, you can access
individual records within each file using random print (rprt) and random read (rread) state-
ments. Each record is accessed by a unique record number. The number of records in a file
was specified when the file was created (opened). An rprt stores data beginning at the start of
a specified record. Up to 256 bytes of data, including some overhead explained in chapter 3,
can be printed in each record. Data is not allowed to overflow to the next record.

A rread statement starts reading at the beginning of a specified record. The length of the rread
variable list determines how much of the record is read. Another rread to the same record
would start again at the beginning of that record. An error is issued if an EOR or EOF is
encountered before the data list is filled.

Random file access may not use disc space as efficiently as serial access, since records are
may not be filled as completely. This waste can be minimized or even eliminated by partition-

ing the data so each reord is filled as completely as possible.

Access to individual items is generally faster using random access, since the drive can seek
almost any record on disc at the same speed.

Comparision of Data Access Methods

Serial Access Random Access

Access Varies - longer for Good - direct access to

Time: data at end of file. any record.

Storage Best - data items are  Varies - remainder of each

Efficiency: printed sequentially record is not useable.
with no wasted space.

Ease of Use: Best when data is Best when handling data
always accessed in randomly, with individual
exactly the same records.
order.

& Formats
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Syntax Conventions

The following conventions and terms are used in describing each disc ROM statement and
function.

dot matrix - all keywords and characters in =i #o% + 4 must appear as shown.,
[ ]- parameters appearing in brackets are optional.

constant - a fixed numeric value, like 2.45.

text - characters within quotes, like “string”.

expression - a numeric constant (like 2), a variable (A or r3) or a numeric expression {like
B+2.5).

string expression - text within quotes (like “hello”), a string variable name (like A$) or a string
expression like upc (A$).

drive number - a numeric expression from 0 thru 3 specifying the disc drive. The drive is set to
respond to the number via a switch setting.

select code - a numeric expression specifying the address set on the disc drive’s interface
card. The 98217A ROM allows an integer from 8 thru 15 for the 9885M; select code 8 is default.

The 98228A ROM allows a one- thru four-digit integer select code. A one- or two-digit integer
(8thru 15) specifies a 9885M drive's interface select code. A three- or tour-digit number of the
form ssdd specifies a 9895 drive, where ss is the HP-IB interface's select code (from 2 thru 15)
and dd is the drive’'s HP-IB device address (from 00 thru 07). Select code 0707 is default. See
the Drive Statement (next) for examples.

file name - a string expression or text specifying the name of a disc file. The name can be up to
six characters, but cannot contain quotes, commas, semicolons, colons, blanks, or ASCII
characters less than octal 41. Each file on a disc must have a unique name. The String ROM is
needed to use string expressions.

file number - an integer expression from 1 thru 10 specifying an assigned data file.

line number - a numeric expression from 0 thru 9999 specifying a program line.
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buffer name - a string expression or text specifying the name of a data buffer (Extended 1/O
ROM).

record number - a numeric expression specifying an individual record of information (data files
only).

Addressing Disc Drives

All disc operations except copy, init and killall are automatically addressed to a default disc
drive. The address consists of the disc controller interface’s select code, the disc drive
number and, with the 9895, the controller's HP-1B device address (0 thru 7). The default drive’s
address is specified via the drive statement explained next.

The drive address parameters correspond to switch settings on the drive and its interface
card. The 3885M drive is set at the factory to respond to drive number 0, while the 3885S is set
to drive number 1. The 9885M interface (98032A option 085) is set to select code 8. So the

98217A ROM default address 0,8 automatically addresses a 9885M as shipped from the
factory.

The 9895 drive is suppied from the factory set to respond to device address 00. The 98034A
HP-IB interface is supplied set to select code 7. Since the 98228A Disc ROM default address
is 707, however, be sure to change the 9895 device address to 07 before executing other disc
operations. The 9895 User's Manual explains setting the device address.

1-13
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Drive Statement

wivdwis drive number [ s select code)

The drive statement specifies the disc drive to be accessed by succeeding disc operations.
The drive number can be from 0 thru 3; drive number 0 is default with each disc ROM. The
select code is covered on the preceding page. Select code 8 is default with the 98217A ROM,
and 707 is default with the 98228A ROM.

Specifies 9885 drive 1 on interface select code 9.

Specifies 9895 drive 2 via the 9895 controller at HP-IB device address
01. The HP-IB interface is set to select code 7.

Specifies drive 2 on either the previously-specified select code or the
default select code.

Notice that a one- or two-digit select code implies a 9885 drive; a three- or four-digit select
code indicates a 9895 drive (38228A ROM only).

The 98217A ROM automatically sets the default 9885 drive address (0,8) at powered up,
reset, or after erase a. The 98228A ROM sets the default drive address 0,707.
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Disc Type Function

The 98228A Disc ROM provides a function for returning information on the type of mediumin a
9895 or 9885 drive (dtype isn't available with the 98217A ROM).

The function is addressed to the default drive and returns an integer value:

Value Meaning

0 Unable to access default disc controller.

1 Drive door is open or drive not present.

2 Drive door closed, but door was opened since last
disc operation. File pointers are cleared.

9895 drive, single-sided disc, HP format.

9895 drive, double-sided disc, HP format.

9895 drive, single-sided disc, unknown format.
9895 drive, double-sided disc, unknown format.
9895 drive, single-sided disc, IBM 3740 format.
9885 drive, single-sided disc.

O~NO O bW

The unknown format could be an uninitialized disc or a disc formatted by another computer.
The 9825 cannot read these discs.

A disc identified with IBM format CANNOT be read by the 9825 Computer. The dtype function
allows you to identify these discs to avoid errors. If information on an IBM formatted disc is not
needed, it can be reinitialized with the HP format; see Initializing Discs in chapter 4.
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Cataloging Disc Files
Catalog Statement

The cat statement prints a list of user files on the default disc. Each catalog entry includes the
file name, its type (code) and its current size. These file type codes are used:

Binary-program file.

Data file (record length = 256 bytes).
Special function keys file.

Memory file.

Other file (not created by 9825).

HPL program file.

VO XO0OW

The catalog expresses the size of most files in bytes (B). Data files, and type other files with the
98228A ROM, are expressed in records (R).

Specitying cat0 or omitting the select code outputs the catalog to the internal printer. Specify-
ing cat16 outputs a more-detailed catalog to the internal printer. Here are examples of each
catalog using the 98228A ROM:

e IFIVE Ba.2 =5
ORIVE @5 DRIVE B:&

AYL RECREDOZ 1585

AYL RCEOS 1545
- N MHAME THYFE SIZE
{E TYFE SIZE LVEPE mie
WAME TTFPE =1k $REC TROK ROCRD
arades O 188 R =sE===F==F
Memar» M &2774B ,
- . - , arades [
Lownt B 112 B igg Tz R
Hame P24z B d o e B SmTmm AN
. I i& B Memorys [ O S
filesti P 112 E -, \ P~
. - T \ Loidnt F iicdhk
kewvs ko lgg B ‘ -4 - -
= = . 1 l 1-3 F1 i
sread P24 E R e,
deoop: o] e r MHame i “4 2R
[ e I =) H i ) o 1 T 1 -: E’ 1 E
Iiue b
14 Tiz Ri%
filest E 11:.'5__
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The catalog header indicates the drive number, select code and disc type: SS for single-sided
or DS for double-sided. The 98217A ROM outputs a catalog header indicating the 9885 drive
number and bootstrap revision. For example:

i
-
T
it
T

Specifying a select code from 2 thru 15, or specifying a buffer name, outputs the more-
detailed catalog to the selected device. Here’s a catalog output to an HP9866B Printer:

DREIVE By IS
Fivl, RCRDE 4872
HAME TYFE SIZE

ER il 185 Ta R
1o F 1 T1i4 ()
g i S TS 1l
Coet B 1 Ti3 17
Hame F 1 TiE ey
ALLE i 1a Tta fir gt
filesl P 112E 1 T B
by b 1 HEE 1 T14 R e
sreod BB 1 T14 k1
onpy B & T1dg e

For details on using 1/O buffers, refer to your 9825 1/0 Control Reference or Extended 1/0
Programming manual. An example application using cat and an I/O buffer to read cataloged
information is in the Copy Statements section of chapter 4.

Rename Statement

i old file name @ new file name

The renm statement changes the name of an existing disc file. For example, to change the
name of a file named Master to MASTER, execute:
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Kill Statements

Two statements are available for purge user disc files. Each operation purges only the
specified file(s), without affecting disc initialization. The kill statement purges a specified file
on the default disc:

i 11 file name

Some examples are:

The killall statement purges all user files. The 98217A ROM uses a binary program which must
be loaded from the Disc System Cartridge (execute Idb0). The syntax is:

The operation is addressed to the default disc drive.

The killall statement is built into the 98228A ROM. The syntax is:

L ialldrive number @ select code

The parameters are identical to those in the drive statement, but the select code is not opticnal
with killall. Here are some examples:

Purges all files on 9885 drive 0 via select code 8.

Purges all files on 9895 drive 1, via the 9895 controller at
device address 06 via the HP-IB interface set to select code
7.

A one- or two-digit select code implies a 9885 drive, while a three- or four-digit select code
addresses a 9895 drive.
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Disc Error Messages

Each disc ROM issues error messages indicating when the disc controller cannot be access-
ed or when an improper operation is attempted or when a hardware error occurs. These errors
are listed at the back of this manual. Some errors can be trapped via the on err (on error)
statement; see the 9825 Extended I/O Programming Manual or 9825 1/0 Control Reference.
Errors dO thru d9 are disc drive hardware errors; d5 thru d7 are “recoverable’”, as explained in
chapter 4. Error FO, file overflow, occurs when reaching the end of file during disc reads and
prints. This error can be trapped via the on end statement, as shown in chapter 3.

In addition to numbered error messages, a warning message is flashed on the display when
the computer cannot access the disc controller:

(98217A Disc ROM)

(98228A Disc ROM)

This message is flashed on the display until either:

e The computer can access the controller (e.g., power is restored).

e The STOP key is pressed (error F8 is issued). Cﬂfﬂzﬂfﬁ'

o The RESET key is pressed.

Since the 98217A ROM bootstraps are stored on disc, mainframe error 03 (mnemonic un-
known) occurs when attempting to store a disc statement when the disc controller is inacces-
sible or the drive door is open. If the 98217A ROM attempts to access bootstraps from a disc
initialized via the 98228A ROM (no boots on disc), the ROM may not issue the DISC IS DOWN
message, but hang up the system. If this occurs, press RESET to regain control.
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HP-IB Programming Considerations

HPO895 drives are controlled via an HP-IB interface. When other devices are also connected
to the same interface, the programmer should review the following considerations before

developing system software. Complete information on HP-I1B operation is in the 9825 1/O
Control Reference.

1. The 9895 must be interfaced via a “revised” 98034A HP-IB Interface card; an original
98034A Interface cannot be used.

2. A listen-always device, such as a printer in listen-always mode, should not be on the
bus with the 9895.

3. Use of an HP bus analyzer should not affect most disc operations. Since both the 9835
and 9825/9895 drivers have timeout loops, however, error d8 (hardware error) could
occur if the analyzer slows down certain operations.

4. Any disc statement accessing the 9895 controller clears the bus talker/listener addres-
ses and any interrupt conditions previously set up for that bus. So 9895 control opera-
tions should not be intermixed with interrupt-driven operations on the same bus. Appli-
cations requiring intermixed 9895 control and interrupt-driven operations should use a
separate HP-IB interface for the 9895,

5. A 9805 disc statement will wait if a transfer (tfr) is in progress on the bus. If an end-of-
line service interrupt is enabled for a transfer, however, the interrupt may never occur
since the 9825/9895 disc drivers may clear all bus interrupt conditions before the
specified device has a chance to interrupt. To avoid interference between EOL service
interrupts and disc operations, a line preceding each disc statement could check status
of the transfer buffer and wait for it to go not-busy.

6. The 9825/9895 system uses parallel polls during disc operations. Since the 9895 may or
may not respond to a parallel poll after a disc operation, the programmer should not
expect a meaningful parallel poll bit from the 9895. The 9895 parallel poll bit assigned
depends on the disc controller's device address:

HP-IB Address Paralle! Poll Bit
7

~NOoOODHWN = O
O~ MNWwhO
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7. The 9895 controller reads its device address thumbwheel switch to determine its bus
address only after certain operations. If the device address is to be changed, be sure
do one of these operations immediately after setting the switch:

e Switch the 9895 controller off and on again.
e |ssue a universal device clear (clr).
e |ssue a selective device clear to the old address.

8. If the 9825/9895 disc driver cannot access the 9895 controller, the driver attempts to
clear the disc controller by issuing a selective device clear to the disc controller’s
assumed address.

9. When a serial poll sequence on the bus has been aborted without a serial poll disable
command, the 9825/9895 disc driver will sense the condition and issue the SPD com-
mand immediately before the next disc operation.
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Chapter 2

Non-data Disc Files

,Comp_uter
Museum

Introduction

Disc files can be created to hold programs, data, special function key definitions and the
computer memory. This chapter shows how to create and access all but data files. The
operations are the same with each disc ROM and each disc drive. Each operation accesses
the default disc drive, assigned via the drive statement (see chapter 1).

All disc operations covered here can be executed from either the keyboard or a program.
Except where noted, each can also be executed in the live keyboard mode.

These operations are available for non-data files:

Assigns the default disc drive (see chapter 1).

Lists the files on the disc (see chapter 1).

Stores program lings from memory into a disc file.
Loads program lines from a disc into memory.

Same as get except program variables are not erased.
Purges a specified file from the disc (see chapter 1).
Renames an existing file (see chapter 1).

Stores program lines into an existing program file.

Stores and loads special function key definitions.

Stores and loads the computer’s entire read/write memory.

Loads binary programs from a prerecorded binary file.
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Non-data Disc Files

Save Statement

The = £ gtatement stores an entire program or part of it in a specified file.
..... file name [ : 1stline number [ : 2nd line number]]
With a program in the calculator's memory, execution of the =i w:& statement stores the

program on the disc. The specified program file takes up the number of whole records needed
for the program.

The optional tine number parameters enable you to store part of your program rather than all of
it. With one line number specified, the =i statement stores only the lines after (and
including) the specified line. With both parameters, the lines between (including the specified
lines) are stored on the disc. Your whole program is still present in the calculator, whether all
or only a portion of it is saved on the disc.

To illustrate use of the = = statement, key in the following program.

| e B
¥

o
.+

ok

You can store the previous program in a file named Count, for example, by executing this
statement from the keyboard:

zaye C“Dount”
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A squaring program is added to the original program just saved:

@ dep “Countinsg Eroprt I
Frogram”iuois T omext 1
1888 g: end

1: dep "For saun Gt idesp VEAauaring
rimas key in Program" ' swnit
1E""=wo1t 1866 1888

2 deei Mt hen {@rent "Eev In
the number Lo ahnather inteser
be sauared. ' .

Wit 1888 11: far L=E to

At oent “Kev o oin E+18

an inteser 'l {2 prt LaLT2
it de3%iato 9 138 next L

S for I=J 1o d+ 14: end
18

Lines 0 thru 8 print ten consecutive numbers from the first number entered. Lines 9 thru 14
print ten consecutive numbers and their squares, from the second number entered.

Once this program has been keyed into the calculator, you can save it in a file named Master,
for example, by executing this statement from the keyboard:

sae "HMoster

You can also store the second half of the program in a file named Square, for example, by
executing this statement from the keyboard:

gaue "HSagare a9

Finally, to store the first half of this program in a file named First, for example, execute the
following statement from the keyboard:

First "R,

Laue

You now have four programs stored using different file names. Once a program is stored on
the disc, it can be loaded back into the calculator memory using the =% or o}
statements.

2-3
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Get Statement

The =+ % statement loads program lines from a type P file into the computer. All variables are
erased.

24 file name [ : 1stline number [ 2nd line number 1]
Whenever the -4 % statement is executed, all program lines in the specified file are loaded

into memory. All program lines previously in the calculator memory are erased except those
lines preceding the first line number, if one is specified. If the second line number is included,

program execution automatically begins at that line number.

For example, execute this statement to load the previously-saved program named Master
back into the computer:

shey B oder “Countins
cFrogrom”iooit

“dEmee M hhen

L
O
,,,,, £ 4
o P d+
~ vy
&3
R,
g
g9 dsp "Sauaring

Froaram"suwait

1 E848
Sl|ar oent “Eevy o in

ariather 1ntesgt
Y

fre for L= tno

CK+1E

P2 pri LeLT2

13 mest L

14: gnd
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The program can be altered once it is in the calculator, but the information on the disc remains
unchanged (unless you change it using a i+

= gtatement).

From within a running program, if the first line number is specified in a = % statement, the
program is loaded beginning with that line number and is renumbered* from that line number.
Program lines with numbers lower than the first line number are retained in memory; all other
lines previously in memory are erased. If the second line number is not included, the defauit
value becomes the first line number and program execution automatically begins at the first
line number specified from within a running program only.

The following statement, in addition to loading the program into the calculator, renumbers the
lines, starting with line 15.

aet "Mazters 159

A listing of the calculator memory at this point is shown below.

g: dep "Puuﬂxina
Ftaarﬁm wwait'

1

the number t o

be zauarsd,
a

ano inte

::n J CY

erd

e “Sagaring
Froaromn™iwnit
1BEE ,

Eﬁt "pr im
oth integesy
K

N R E e ey e
a

R n s Pt .0 10

ey

P Loy
B G T e

(continued)

*Any =t statement addresses (line numbers) in the program are not automatically renumbered.
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sauar

o
3 1 e

an ,.,, o + »a

i ) P

As you can see, the program originally loaded has not been erased; the second program has
been loaded after it (beginning at line 15). Had the second program been renumbered from
line 5, only lines 0 thru 4 of the original program would have remained.

When a second line number is included, the =

. statement causes program execution to
begin immediately at the specified line number. For example:

et "Moster”s 15,7

By executing the statement above, the program is renumbered from line 15 again, and au-
tomatically executed beginning at line 9.
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Chain Statement

The i
current variables are not lost. When executed from the keyboard, the loaded program will not
1. statement.

. statement discussed previously, except that

be automatically run unless the second line number is specified, as with the

file name [: 1stline number[: 2nd number]]

The :.
the disc to one currently in the memory.

i+ statement is most often used in a program to link a program previously stored on

The following three programs are used to illustrate the < ¢ & 1 statement and how the values
of variables are retained.

First key in and save this program:

l?'uhuie 1111u1k
s RS
aE e

Then key in and save this program:

M (R R

1 a3t 3

AR N

B0 f o d=ligsto T

G it o dmRiato 9

roert "Hiddle
:§|11t1~l1 t-D
Bzain and
Ehtﬂ4|—& Foom

B I T

g choin “End”s
iy A

Troprt Ciliddle

chivired  from ,
Erie BT
e §Freom o 3

G choin "Endas
162

SEomRrt CHiddles
chained fron ﬁ
Ericd o 2,
e F orom

18 end

2-7
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Now key in and save the last program:

zove "Epd”

| ot 4 ]
R

it Jd=gi3to 14
prt "End ol 1i
ped fFromfidd
llﬂd hnhl_,"'..]flz
from @'y "7

25 1=+
33 chain "Middle

e B G

4: prt "End choil
ned fromiliddle
and exec-uiEd
Fraom 2"

50 end

Run the programs by executing:

ne - ; o
.L EEAC-

i n
b
3 4]
o

EX

In these programs, the values of variable J are retained when chaining from program to
program, causing selected portions of the last two program segments to be run.

Here's the printout:

|

Beain execut

Ty

Middle chaoined
to Beain and
executed from @

End chaoined §from
Hlddl_ atid sven-—

ted from 8

Middle chaoined
fram End and
gxegcUted {rom 3

Middle chaoined
from End ard
excoyted from 2

*The 3t statement addresses are not automatically renumbered. Therefore, the =% s address in line O refers to a line number in
the program after its lines have been renumbered. To avoid this situation, use labels instead of line numbers as %% = statement
addresses.
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Save Keys Statement

The save keys (save k) statement stores special function key definitions in a specified file.

file name

The definitions of all 24 special function keys can be stored in one file at the same time.

Get Keys Statement

The get keys (get k) statement loads special function key definitions from a specified disc file.

file name

When =% k& has been executed, the original information is returned to the special function
keys. All of the special function keys can then perform the same operation they did when their
definitions were saved in the key file.

. 12 is executed, previously defined variable values are not lost, similar to
the o ¥4 i+ statement.

Resave Statement

The vz e statement enables you to store all or part of a program, which has been
modified, back in the same file.

file name [: 1stline number [, 2nd line number]]
First and second line numbers are used to indicate the portion of the program being resaved

as in the =25 statement. This allows you to store a modified program in one step instead of
two.



2-10 Non-data Disc Files

Save Memory Statement

The save memory (11114 117) statement stores the calculator’s entire read/write memory (prog-
ram, data, keys, pointers, etc.) in a disc file. A file large enough to store the memory is

automatically allocated when the save memory statement is executed.

file name

To store the calculator’'s memory in a file named Memory, for example, execute:

ST Sy

Get Memory Statement
The get memory (=% ) statement loads a previously recorded memory file (read/write
memory) from the disc and returns the calculator to the state when save memory was exe-
cuted.

file name

To restore the calculator's memory file just saved using the save memory statement, execute:

31
iy
-t

NOTE
Memory files saved via one disc ROM (e.g., 98217A) cannot
be loaded via the other ROM (e.g., 98228A). Error 51 or 52
indicates an attempt to read into a different memory config-
uration.
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Get Binary Statement

The get binary (getb) statement loads a binary-language routine from a binary (type B) disc
file to the computer’'s memory.

i file name

Binaries provide a way to foad utility routines and programmable statements into memory
which are not available in ROM. Binaries can be loaded, but not saved in another file.

Computer
:Museum

Secure Programs

An HPL program can be secured from being listed or edited by specifying = " when it is
recorded (i) ontape. A secured program can only be loaded into memory, run and copied
to another file. To save a secured program on disc, simply load the secured program back
from tape and save it in a disc file. A secured program cannot be unsecured.
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Using Disc Data Files

Data files allow you to efficiently store both large and small amounts of numeric and string data
in disc. You can handle data either sequentially (serially) or as individual items (randomly), as
explained in chapter 1. Follow these steps to create and access each data file:

1. Create each new data file using the open statement.

2. Then assign each data file a unique number using either the asgn or a files statement.
The program accesses each file by its number, rather than its name.

3. Now you can print (sprt or rprt) data into each file, or ...
4. You can read (sread or rread) data from each file.

5. When each file is no longer needed, use the kill statement to purge it.

In addition to the statements just mentioned, on end and the type function provide additional
flexibility when using data files. Each operation is fully covered in this chapter.

Open Statement

The : s statement creates a specified size space for a data file with the indicated number
of records, assigns it a name, and places an end of file (EOF) mark at the beginning of each
record in the file. Any data in the records used by this file is automatically erased when the file
is opened.

e file name @ number of records

An -+ statement indicating file name and size must be executed before data can be
printed in that data file. Each data file must be assigned a unique name.

The size of a data file is specified in records. Each record is 256 bytes long. The number of
records parameter can be an integer expression from 1 thru the largest available space on
disc. Error D8 indicates attempting 1o open a file larger than the largest available space.

Each opened file is available for your use until you purge it via the kill statement.

The first statement in the example programs that follow (illustrating data storage and retrieval)
is generally an o:s:a 1y statement. The @&

-1 statement is included only to remind you that
data files must be opened before data can be printed in them. It is best to execute the i1
statement from the keyboard, rather than from a program, since =+ «:+ 17 results when you
run the same program (i.e. try to open the same file) more than once.
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Files Statement

The ¥ i
the drive accessed (for each file name). The files listed are assigned numbers in the order in
which they appear. File numbers are convenient labels used to reference specific files in print
and read statements (discussed later).

= statement indicates which data files are to be used and optionally the number of

The position of the file name in the files statement determines the file number. For example, in
the following statement, Name is assigned file number 1 and Addres is assigned file number 2.

Up to ten file names, each with an optional drive number, can be listed using files. Unlike other
disc statements, the file name in files must be specified as an unquoted string; string variables
cannot be used in files. Also, the optional drive number must be a numeric constant, not an
expression.

== statement. Then an
statement is used later to complete the file assignment by specifying the file name.

If a file specified in the ¥

- & statement has not been previously opened, = iy
tatement is executed.

When the ¥ :
the location of the error when the key is pressed.

The # i i = statement enables you to access more than one drive simuitaneously. This is
useful when your program is on a discin one drive and data is on discs in other drives. A single
¥ 1 1# % statement can access files from different drives when the optional drive number
parameter is used, as long as the select code is the same for all drives being accessed.

However, the drive number from the last i i w: 5 statement is still in effect; only by executing
anew i i statement can the drive number be changed.
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The following program illustrates how data from a disc in drive 0 can be read and printed on a
disc in drive 1. (Assume the file named give is open and contains data.)

geiidetiae 'l

18 gpen "taoke”
16

i files ajusifs
takeid

i For I=1 to 18

di rreod 1siafls
Bl

Biovert ZxlaFaBs
e e

i el

Taend

Data File Pointers

The files statement associates a specified set of data files with an internal set of file pointers.
Maintaining a files table in computer memory provides faster data access than referencing the
disc directory before each file read or print.

Each file pointer is set to the first record in the file after an asgn or files is executed. The pointer
is automatically advanced through the file during file reads and prints. The pointer can be
repositioned by using the random read (rread) statement; see Positioning the Pointer.

File pointers are automatically cleared by a variety of operations. All file pointers are cleared
by power on, reset, erasea, a files statement or a drive statement specifying a select code. File
pointers for a given drive are cleared by switching the drive off or on, opening the door, or
executing a disc copy (destination drive pointers), disc load, repk (repack), init (initialize disc)
or killall. All pointers for a specified file are cleared when the file is purged (kill or killall).
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Assign Statement

The assign (3 #17) statement assigns a number (1 thru 10) to a single file name and, option-
ally allows a different drive number for the file specified. A return variable can also be used for

further file information.

i+ file name : file number [ : drive number [ = return variable]]

The &=+ statement enables you to use a string variable for a file name and a variable or a
numeric expression for a drive number,

The file number specifies the position of the file name in the ¥ ;. statement to be refer-

enced in later print or read statements. The number must be a positive expression whose

integer value is between 1 and 10. If it's not an integer , its rounded value is automatically taken.

An optional return variable can be used in an asgn statement to determine a file's status. This
parameter can be a simple or an array variable. For example:

rsCamputer:
+ Miseum

ik

ok
i
=i
Ryt
i
15
i
i
S
¥e
e
4
i

e

it

L

T e

o,
N
e
by
243
ey

ok
"ol L S
-

iy

3
% e o1

2
i
B
o

e

=

In this example, the asterisk in the files statement (in the second file position) is assigned the
file name Addres. (Assume that the data file Addres was opened before the asgn statement
was executed.) Additional asgn statements can be placed later in the same program to
reassign a different file name to any file position. The asgn statement overrides any files
statement preceding it. An asgn statement sets the data file pointer to the first item of the first
record in the specified file.

A return variable can be used to determine the status or type of the file. In the previous
example, K is the return variable. Its value is determined during execution of the : ;

statement and can be used anytime in the program. The value of the return variable indicates
these conditions:

Value of Variable Meaning

file is available and assigned
file doesn't exist

program file

key file

file type not defined

memory file

binary program file

file type not defined

file number out of range
data file, but records not
256 bytes long. 98228A ROM only.

©CO~NOOP,WN—=O

3-5
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By checking the value of the return variable, you can avoid errors like D4, file not found .

The following program shows how the 1 statement can be used.

Giogzp " THis
Frosrae iz used
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to oopentiuait
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In this example, line 5 instructs the calculator to branch to line 8 (to open the file) if the file
name you enter does not exist.

A string variable cannot be used directly as a file name ina ¢ : :. statement, although it

: statement as shown is the previous program.

can be used in an

As shown in the example above, it is not necessary to use a + i i i statement before using
. 4. The &%+ statement can be used to set the data pointer to the first item of a specified
file without affecting file pointers for any other files previously specified.




Disc Data Files 3-7

Serial Print Statement

The serial print (= + %) statement is used to store data on thedisc. Data is printed serially in
the specified file after the iast item previously read or printed.

% file number = data items [ =

The file number refers to the number assigned using the ¢ i 1 &3 or % %5 statement.

The data items in the serial print statement can be constants, variables, arrays, strings,
substrings or text. The length of the list of data items is limited by the length of the HPL line (80
characters) or by the size of the file.

Either
Using

Y or et

1% can be used as the last parameter in a serial print statement.
-7 causes an end of file (EOF) mark to be written after the last data item printed. If
=324 is not included, an end of record (EOR) mark is pnnted This makes it easy to find out
how much data is stored in a file using the % & function or < i statement (explained
later).

When "5 (end suppress) is used as the last parameter, the data list is printed without
printing either an end of record or end of file mark after it. Because of this, use ~ 5 7 with
care.

Serial print and read statements can print and read past record boundaries (256 bytes); as
many records as necessary are used to store the data listed.

The data file pointer moves through the file as you store or retrieve data items. Print statements

overwrite EOF or EOR marks. As data is read (or written), the pointer moves to the next data
item.

Here is an example using the serial print statement to record five student’s identification
numbers and test grades.

‘GFEHMJ;.D sl

s
1 oopen Throdss”
vl
S Fiie5~i.;.
oohrades
Ziofors
41 ent
5- I'I Ega ; v - .
2T ozprt o lsdeend

(continued)
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Eele ammt WAt L is
e next test
Trore? ek

FiosRrbde By Tend

e et

Lo e

This program can be used to print identification numbers in the file named

corresponding grades in the file named i

1.D.

Number | Grade
1111 88
2222 67
3333 98
4444 81
5555 a9

+., and the

In the previous program, two separate files are used — one for the students’ identification
numbers and one for their grades. The information can be combined and stored in one file

using the following program.

B: opern YEcores”
a1

1 files Zcores

SEbgr =0t D

Atoent "Student’?
= T O #%:5:"Cra
de" s R

4: zprt lansEs
“end!

3t next 1

Erog i

Line 4 prints the I.D. numbers and test scores of the students alternately in the file named
Scores. Line 4 also places an EOF mark* after the five sets of data elements are printed.

G
where you want it. If

“ is a part of the data being stored, two "'
" is a part of the data being stored, two "=z

" statements must be included in the program line to place an EOF mark
statements must be included.
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You can handle student names rather than numbers by using string variables (String ROM). In
the last example program, for instance, replace the numeric variable X with string variable N$
to handle these names:

Name Grade
Rob Rood 99
Piper Aune 90
Carol Hafford 88
Andrew Jackson| 74
Eric Landry 80
Here's the modified program:
B oopen "0lass"s
i
1 dim HELIE]
i ofiles Claszs
SZeodor I=sl w0 5
4: ent "Btudent?®
s Hame o HE"Grao
e wi
St osprt Latifefls
tend”
BEoRERt ol
G

To illustrate use of the *

" parameter, the grade of 99 is changed to 100 by executing:

The random read statement (described later) without a data items list is used to position the
pointer to the beginning of the file where the correction is to be made. Then the data is read
serially to locate the record and data item to be changed by reading and comparing data until
the next item is the one to be changed. (In this case the first item is the one to be corrected.)

“wris T parameter prevents placing an EOR or EOF after the corrected item. An EOR or EOF
would truncate the rest of the data.
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Serial Read Statement

The serial read (= # 11:i) statement reads numbers and strings serially from the specified file,
starting after the last item read or printed.

104 file number = data variables

Before you can work with data which has been stored in a file, you must first read the data into
the calculator. Remember that you are not erasing the data stored on the disc by reading it.
Instead, data is copied using the variables specified.

The program on a previous page is used to print data on the files, |.D. and Grades. To read
the data from these files back into the calculator and print the information, use the following
program.

R

i

.
4

[N}
woonn

-
[ ]
s

In this program, the ¥ i i statement serves two purposes — it establishes the files with
. <1 statement (lines 2 and 3) and it resets the pointers to the

beginning of both files before the = s

their file numbers in the =

4 statements are executed. Here’s the printout that
results when the program is run.

Lolie # 1111088
ta ¥ Aacbe SEoHHE
I.O.# rEpELBEE
Grae g4 AR
I u Du# :—:x': "-
frade

T.0O.# 2994 aa
Grode g1 B
T.0.% SRS B

Grode S5 B
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When this program is executed, = 1 ¥ is displayed because an attemptis made to

read data after an EOF mark is reached.

Data printed in the file named i. % (see the program on a previous page) can also be

read back into the calculator. Use this program to print the data.

.
|
=B

omputer

A

-
t

B O g e )
LE DR PR L PR E L

HEp A b [

(1

A o M-
o
(ARgI
e

S
1
s

Notice that the = s statement must specify the types of data (data elements or string
variables) in the order in which they were originally stored in the file. Line 3 reads a string
variable and then a score. This program can run only when the order of the data in the file

named Class is known. Here's the printout:
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The variables into which you read data items do not necessarily have to be the same variables
from which you printed the data items in the file. Although the variable name changes (from N$
and R when stored, to P$ and Y, when retrieved), the order in which the two data types are
accessed and the types themselves are the same.

An EOF mark should be placed at the end of each serial file; a serial read will halt at the EOF
and issue error FO (file overflow). This error can be trapped using on end, as explained later. If
the serial read’s variable list doesn’t match the data being read, the serial read could skip over

any EORs and cause unexpected results. Placing the EOF after the data ensures the a serial
read stops at the end of data.

Random Print Statement

The random print (&%) statement is used to store individual data items in
specified records within a file.

i 1 % file number : record number [ = data items[: 7 &

As in serial file access, a pointer keeps track of the data item currently being accessed. Unlike
serial file access, however, in random file access a specific record number within a file must
be included in each random print and random read statement. The pointer is positioned at the
beginning of the specified record before printing or reading occurs. Data is printed or read
consecutively from the beginning of the record and cannot be read past the end of record
mark.

The record number represents the location of a record in a specific file. This number can be
any integer or expression which does not exceed the number of records in the file. The

statement prints data items in the form of variables, numbers, strings or substrings of
characters from the beginning of the specified record. Using the :&:i % statement,each
record can hold only 256 bytes (1 record) of data.

Either “wmoi " or “&m% " can be used as the last parameter in an & ¢ % statement. Using
“eriei” causes an end of file (EOF) mark to be written after the last item in the statement is

printed. If v

i is not included, an end of record (EOR) mark is printed. This makes it easy
to find out how much data is stored in a file using the % &% function explained later.
When “&#: " (end suppress) is used as the last parameter, a list of data items is printed

" with care. (See the

without printing an EOR or EOF mark. Because of this, use "
“wrim T example on page 3-9.)
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The program below prints consecutive numbers in each odd numbered record of a 10 record
file named Ten.

ww KN mB . oel g8

In line 4, the record number is specified by the variable R. Line 6 increments this variable by 2
so that only odd numbered records are accessed.

By printing in specific records of file Ten, previous data in those records is erased and
replaced by new data. An EOF marker is automatically placed at the end of each data list (i.e.,
the one data item A) in each odd numbered record.

File Ten now contains the following information.

Record
Number Data

1 EOF
EOF
2 EOF
EOF
3 EOF
EOF
4 EOF
EOF
5 EOF
EOF

SOONOODWN =

-

The following program erases every third record of file Ten, which was opened and accessed
previously.

bt
L

1+H
tiles 7
rert 1
H+ SR
tf R 18 st 0 &
aio 2

end

O i
2 aw ma

(284
A

Ll B SN PR
@n us o

T
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The information which is now left in the file is shown below.

Record

Number Data
1 EOR
2 EOF
3 2 EOF
4 EOR
5 3 EOF
6 EOF
7 EOR
8 EOF
9 5 EOF
10 EOR

The " =15 7 parameter can be used to write data in a record without placing any EOR or EOF
marks after the item printed.

To place an EOR at the beginnning of a record, execute a random print without a data list:
et file number : record number

A serial read or random read will now skip over that record and continue reading at the next
record.

To place an EOF at the beginning of a record, use a random print with “end” but no data list:

v v 4 file number = record number @ T s

An EOF causes a serial or random read to terminate at that point. As with an EOR, the data in
that record is inaccessible.
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Random Read Statement

The random read (+ &

1) statement reads numbers and strings from a specified record in a
file, starting from the beginning of that record. A variation of this syntax can be used to
reposition the file pointer.

«4 file number = record number [ : data variables]

As in the case of serial read statements, the variables into which you read data items do not

necessarily have to be the same variables used to print the data items in the record, but they
must be the same type and in the same order.

The following program reads the data printed in the 5th and 9th records of the file named Ten.

files

B = Ten
Picrrpead 1+508 Compiter
S orread 1a9ay “Museum’
SoEEh daba

item iz
4 omri Ulhata

Trem 2l
Sy

This data was originally printed in odd numbered records of file Ten. The data in records 1 and
7 was erased. The program above reads the data from records 5 and 9 and then prints it. If the
calculator were programmed to read data from each record, error FO would be displayed,
indicating that an EOR mark was detected at the beginning of record 1.

The printout from this program is shown below.

¥

ik
&
i,
L

iLH
-

L]
=
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Positioning the Pointer

As mentioned earlier, pointers are maintained by the disc system to specify where data

storage or data retrieval begins.

The pointer can be positioned at the beginning of a specified record in a file by executing a

random read statement without a data list:

-1 file number : record number

This positions the pointer at the beginning of the specified record. A serial read statement can

then be executed, to access the beginning of the first data item of that record.

The pointer is automatically positioned at the beginning of the first record in a file after

executionofa ¥ i L OF an id

location in the file after execution of a random or serial print statement.

21y statement. It is positioned at the next available storage

To see how this works, first use the following program to store consecutive numbers beginning

from the eleventh record of a 15 record file named Data 15.

B: dpen "Datals”
15 B
10 files Oatald
aaTel o
Ftorread v il
4t zprt 1slslend
T+l el
SAreata 4
TA e
The # i 1= = statement (line 1) sets the pointer to the beginning of the first record in the file.
The pointer is repositioned to the beginning of the eleventh record of Data15 by executing line
3.
After printing in records 11 thru 15 of Datalb, & & it {1 is displayed. This indicates that

the end of the file has been reached and no additional data can be printed in the file.
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The following program is used to read the data from the beginning of record 14 .

W of i les Dotals
s rread lsils
2 =read 1sR2By
sl EsFalsH

30 prt HyBaCalls
4 ogtao 2

Sioend

The ¥ i i3 statement (line 0) automatically sets the pointer to the beginning of the first
record. The pointer is repositioned to the beginning of the fourteenth record in Data15 by
executing line 1. The serial read statement begins reading data from that point on.

Since each full precision number uses 8 bytes of memory, 32 numbers can be printed in a (256
byte) record. On the file named Data 15, the following numbers are stored on these corres-

ponding records.

Record

Number | Numbers

1 thru10 none
11 1-32
12 33-64
13 65-96
14 97-128
15 129-160

The previous program reads the data on records 14 and 15 (i.e., numbers 97 thru 160) and
lists this information as shown in the printout below.

-
Lot

OF 0] B el P e Ry G0
e
[

LR

e TR I o 98 o0 Y |

it

iz

T S Fr S8 5 1 o B o R o o T8 oy LA o B nce B oy A R 2 AN ]
. &
i B RS I o S et O s B 0

A R N ST MRt T8 L JE Dm S L TR s tE aourtt o B Lttt ool L
o Pl N A 00

L)

{3y B o)
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i is displayed at this point, indicating that an EOF mark is reached and that there is
no remaining data to be read. This error message can be avoided by using the

statement.
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On End Statement

The on end statement sets up a branching condition in the program. This avoids error FO, file

overflow, making it possible to use a file whose exact contents are unknown.

¢4 file number = line specifier

The line specifier can be either a line number (numeric expression) or a line label (text in

quotes or string expression). The program branches to the specified line if:

e an EOF is encountered or the end of file is reached during a serial read.

e an attempt is made to serial print beyond the end of a file.

e an EOR or EOF is encountered during a random read or an attempt is made to random

print beyond the end of file.

In the previous program, error FO is displayed after the completion of the program, telling you

that an EOF mark is encountered and

avoided by including an on end statement in the program.

Here's the modified program:

no more data can be read. This error message can be

When an on end condition is active and an EOF is encountered, the program branches to the

specified line. The rest of the current line is not executed. This branching condition prevails
until another on end is executed. All on ends are cancelled when RUN is pressed or a files

statement is executed. An asgn statement only cancels the on end condition for the specified

file number. Also, any on end conditions for lines overlaid by chain or get are cancelled.

Here's the preceding example program with an on end branch added:

a1

o ww mal e

L

s-n-m-nl""g

g

o Lh

g

=

files Datall
rread ialdg
orioend s
stead LA Es
OeEsFeiivH
prtoHe B Dals
FriaH

CE G

P e e
File”

o

M
ot
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In this program, when all the data is read, the pointer comes to an EQOF mark. The ¥
statement (line 2) causes the program to branch to line 6 when the read statement (line 3)
encounters the EQOF mark. At this point, lines 6 and 7 are executed, informing you that the EOF
mark is the next item in the file.

For fastest execution, the i & i statement need be executed only once before entering the
read/print loop. This is because the program would be slowed considerably and unnecessar-

ily if the

1 statement were executed each time the loop is executed.

An =¥ ool statement sets up a condition to be executed when an EOR or EOF mark is
detected to change the program flow. If you attempt to access a non-existent or invalid record
without a previously executed 7 =10 statement, & # ¢t
a5 % statement has not yet been executed, = ¢ 1

s displayed. Ifa + :
- results when the =

ment is executed.

When using the ¥ 132 statement, it is better to use labels since the line number parameters
are not changed following program editing. Therefore, in the previous example, if line 4 were

deleted, the 1 i statement would still access line 6 instead of line 5 as it should.

IMPORTANT
It's best to use labels with on end, since line number
parameters are not changed following program editing. If
line 4 were deleted in the last example, for instance, the on
end statement would still access line 6, not the correct line.

Type Function

The %

# function is used to identify the type of the next item in a specified file.

g L[] file number }

The % == function indicates what the next data item is by returning a value. It can be used

before a read statement for this purpose. The return values are listed on the next page.
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Value Meaning
0 type undefined
1 full precision number
2 string (complete in one record)
21 the first part of a string (which overlaps record boundaries )
2.2 an intermediate part of string (which overlaps record boundaries)
2.3 the end part of a string (which overlaps record boundaries)
3 end of file mark or physical end of file
4 end of record mark
If % is executed with a positive file number, values 0 thru 3 can be returned,; if % =+ is

executed with a negative parameter, a 4 can be returned in addition to the other values listed.
A negative parameter inthe % = function is useful for detecting EOR marks when + ¢ :

statements are used. When a positive parameter is used with serial reads, EOR marks are
ignored and the type of the fist item in the next record is found.

The following programs illustrate the type function.

Bt oren Ttvrelta Beofiles tvpeli
5 dim RELLIOGA]

l: filez tveel 1y "R"sdwme intit
2 dim ALIT<BELZ epel=111+1

a1 21oprt "unknoun
G R t-re"“*F

G CHEHHAAREENE 31 osrsacd 1:HR
Ef FZ'.?"T. ”nm-nbe—r 104
S osmrt 1sAL13s

E%

5 end

A negative file number causes type to return the item type without moving the file pointer. A
positive file number, however, causes type to check for EORs or the end of file. If either is
found, the file pointer is moved to the start of the next record and the type of the first item is
returned. (If that item is an EOF, the file pointer is advanced to the next record, an so on.)
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Data Storage Requirements

A full precision number requires eight bytes of memory for storage; this means that 32 full
precision numbers can be stored in one 256 byté‘ record. An EOR mark requires two bytes of
memory for storage except when the items in the record exactly fill the record (256 bytes).
When the items exactly fill the record, an EOR mark isn't needed since the actual end of the
record and the end of record mark are not differentiated by the read statements. On the other

hand, an EOF mark is always written, to the next record, if necessary, and requires two
overhead bytes.

A string requires an extra four bytes of memory, called overhead, when stored, aside from the
normal one byte per character storage requirement (plus one extra byte if the number of

characters is odd). Therefore, up to 252 bytes of a string (plus 4 bytes of overhead) can be
stored in one 256 byte record.

Strings or string arrays can overlap record boundaries using the serial print statement. Four

extra overhead bytes are required for each extra record used to store the string or each string
of a string array.

For example, to store a string array, A$[30,6], each string of the array requires —

® 4 bytes of overhead (per string)

e 1 byte if the number of characters is odd Record 1

e 4 bytes of overhead whenever the string (25;::&3:
e
crosses record boundaries overhead)
or
Therefore 30 strings, 6 characters long, each 250 tl’ytes
require 4 bytes of overhead for a total of 300
bytes, plus 4 extra bytes where the string cros- } 26th string overhead
ses record boundaries. {If a string exactly fills a
record, the overhead for crossing record } 1st 2 bytes of 26th string
iaa i ; Record 2
boundaries is not required.) overhead for crossing
record boundaries
} last 4 bytes of 26th 5tring
4 strings

or
40 bytes




Summary of EOR and EOF Marks

Serial Printing

When a file is opened, EQOF marks are placed
at the beginning of each record. This stops any
read statements but allows print statements. At
the right a file with four records is opened.

Using a serial print statement, 20 numbers are
stored in the first record of the file. if the
“wcl” parameter is used, an EOF mark is
printed after all data items have been stored in
the file, as shown.

If the © i parameter is omitted from a
print statement, an EOR mark is printed after all
items (20 numbers) are stored, as shown.

1

e
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EOF

EOF

EOF

EOF

///D, e I;;;
/7 /| ’
Y .a.t.a,'///

EOF

EOF

EOF

EOF

D

,,,,,, 227

EOF

EOF

EOF
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if the "#ms " parameter is used in a print 1 B0 Changed item
statement (to change the first number in the 7/ Data”’’
data list from the previous illustration, for :8:3
. _ 2

example), no mark is printed after the data item
(or items) is stored.

3|EOF
The data file pointer is left where it finished
when a serial print or read statement is exe- 4 |EOF
cuted.

1 |EOF
Random Printing

2 |EOF
At the right a file with four records is opened
and EOF marks are automatically placed at the 3 |EOF
beginning of each record.

4 |EOF

177/ Data

v

EOF

7/
‘4l
‘L7

2/// ,,,,, 77
g

Using a random print statement, numbers are AN\

stored in the first two records of the file. If the
et parameter is used, an EOF mark is 3[EOF
printed after the data items in each record, as

shown. 4| EOF




If the
random print statement, an EQOR mark is
printed after the data items in each record, as
shown.

«4” parameter is omitted from a

If the "™ parameter is used in a random
print statement (to add to the first data item in
the second record from the previous illustra-
tion, for example) no mark is printed after the
dataitem is stored. Since all data in the file was
not changed, the EOR mark remains unaf-
fected. If more than 20 numbers were changed

in this exampie, the EOR mark would be written
over and not replaced leaving no mark at the

end of all of the data.

EOF

Disc Data Files

XXX XXX X
P X X XXX XX X X X}

L/ 7/ L 777
/77 777
///,D/ata///

EOR

EOF

EOF

-—C Changed item

3-25
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Initializing Blank Discs

Each blank disc must be initialized before it's used with your system. The 98217A Disc ROM
uses a the init utility stored on file 0 of the Disc System Cartridge. This utility is for single-sided
discs in a 9885 drive. The 98228A Disc ROM has the init statement built in, and initializes
single-sided discs with 9885 drives or single- or double-sided discs with 9885 or 9895 drives.

The initialization procedure writes addresses on the disc so that specific locations can be
referenced. Test patterns are then written and read back to verify eack track. The 98217A
ROM also writes its bootstraps (disc control routines) immediately after initialization.

9885 Disc Initialization with the 98217A ROM

This procedure assumes that the 9825/9885 system is connected and powered on.

—_

Insert a blank, single-sided disc in the drive. DON'T CLOSE THE DRIVE DOOR.

Insert the disc system cartridge in the computer.

Execute % v
Close the drive door.

Execute iriit

o 0 > N

The first prompt is:
Key in the drive number (0 thru 3) and press CONTINUE.

7. The next prompt is: i
n = the drive number you specified.
If correct, press CONTINUE. If not, press STOP and return to step 5.

The track-by-track initialization and bootstrap loading takes about five minutes. If the utility
finds six or less defective tracks, the number of defective tracks are displayed. The disc is now
initialized.

If more than six tracks are found defective, the disc is rejected.

To initialize another disc, remove the first disc, insert a new one, close the door and return to
step 5.
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Initializing Discs with the 98228A ROM
The init statement initializes both single-sided and double-sided discs.
i35 % drive number = select code [ : interleave ]
The drive number is an integer expression from 0 thru 3.
The select code can be up to a four-digit integer expression. A two-digit expression from 8 thru
15 specifies a 9885 drive via its interface select code. A three- or four-digit expression

(98228A ROM only) in the form ddss specifies a 9895 HP-IB interface select code; dd is the
disc controller’s device address (00 thru 07), and ss is the HP interface select code (2 thru 07).

The optional interleave is an integer expression from 1 thru 29. A 9885 disc defaults to 2; a
9895 disc defaults to 7. For example:

Initializes the disc in the 9885 drive no. 0, select code 8.

Initializes the disc in the 9895 drive no. 1, select code 1, device address 2.

The initialization time depends on the disc type, the drive and the interleave factor. Typical
initialization times are shown next.

: Comput
2800 L ’Mus;eursr
2600 + 98228A FLEXIBLE DISC ROM:
5400 The Effect of the Interleave Factor Upon
T Initializing a Disc
22008 |
el
2000 1 9895 (single) Nl
1800 | 9895 (double)
3885 (singled
1600 1
Time 1400 |
in
Sec's 1208 1
1988 L
800 |
600 L
so0 | =i R e
2@@--7 e ¢ ¢ o€
0 +—+—t—t—t—t— 4
B NMOTNONDDOOOR~NMTTNONODDDR ~~QONNMTINONDOD
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Killall Statements

The killall statement purges all user files from a disc, without affecting initialization (or the
98217A bootstraps). With the 98217A ROM, the statement must be loaded from the disc
system cartridge (execute Idb 0 from either track O or 1). The syntax is:

The disc in the defauit drive (0,8) is purged.

With the 98228A ROM, you must specify the drive number and select code:

. 1 1 drive number : select code

See Addressing Disc Drives in chapter 1 for details on drive and select code parameters.

Boot Statement

The boot statement loads 98217A ROM bootstraps from the disc system cartridge to a previ-
ously initialized disc. This binary statement must be loaded from the disc system cartridge;
see the list of programs on page 4-15. The bootstraps are loaded on the default (0,8) drive.

Verify Boots Statement

The verify boots statement compares the boots on the default drive with those on the disc
system cartridge. Error B2 indicates that the boots are not the same. This binary statement
must be loaded from the disc system cartridge (see the table on page 4-15.
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Repack Statement

The repack statement moves all user files to the start of the user area on disc into a single
contiguous area. This may allow creating a new file which would not previously fit into the
smaller, fragmented available areas. Repacking the available user area also increases data
access speed by reducing the space between user files.

A minimum of 1666 bytes must be available in read/write memory to do a repk. Error 40

indicates insufficient memory. Execute erase a to obtain the maximum available memory and
execution speed.

Most calculator operations can be executed in seconds except for a long repack (where many
empty spaces between files exist). This is because the directory is updated after each file is
repacked. The amount of available memory also affects the repack statement: the more
available memory there is , the faster repack is executed. (This is because a larger number of
records can be moved at one time requiring fewer move operations.) Repack can take from a
few seconds to about 15 minutes. If a power failure occurs during execution of a repack
statement, one file may be lost.

If 8k encounters a checkword (d7) or header (d5) error during its execution, it will beep
and continue repacking. An unlimited number of checkword errors are allowed. One header
error is allowed; if a second one occurs repacking stops and the error is displayed. Otherwise,
any error(s) that occur will be displayed when s :: & is done. If more than one checkword
error occurs, the last error is the one displayed.
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Verify Statements

The verify on (von) and verify off (voff) statements control a data-verification routine with disc
print and copy statements. With verify on, each block of data written on disc is automatically
read back under reduced margins and then compared with the original in memory. Use the
verify routine to increase your confidence of the integrity of data just written on disc.

Data is stored on the disc in the form of binary digits represented by magnetized spots on the
rotating disc. After the record is read, the checkword written at the end of the record is
compared to a checkword generated by reading the record, as a check for data validity. In the
verify mode, the disc is read under more stringent conditions: the time allowed to read each
magnetized spot (to decode it into a 1 or a 0) is shortened. This is known as reading under
reduced margins.

if your data cannot be verified, & ¢y it or & = is displayed. This means that

your data cannot be read and must be reprinted on thedisc. : - [1% indicates that data,

as it appears on thedisc, is not marginal and has no checkword error, but does not compare
with the data just written on the disc. This may be caused by a bad interface cable connection,

or a problem with the drive or calculator. If your data is marginal, & ¢ #: ¢ % is displayed. In
this case your data is readable under normal margins, but not under reduced margins. This
data may not be readable for long, so it should be copied to a new area on disc or, better yet,

to a new disc.

When the verify mode is disabled, the . :#: % statement (explained next) can be executed in a

shorter amount of time. The same is true of the print statements.
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Copy Statements

The copy statement enables you to duplicate either an entire disc, a single file or only part of a
data file to either the same disc or another disc.

Disc Copy

The disc copy statement duplicates the entire contents of a source disc onto a destination
disc, record by record, including the systems area. The disc copy should be to a disc of the
same type and having the same number of available tracks. If the destination disc has more
tracks than the source, the extra tracks are not accessible after the disc copy since the source
disc’s availabliity tables is also copied.

[+ destination drive number [ : select code ]]
The default drive number and select code are used when the optional parameters are omitted.

File Copy

The file copy statement duplicates a specified file (any file type but other) to another area of
the same disc or to another disc.

e source file name [ = drive number [+ select code ]]
destination file name [ drive number [ : select code ]]

The default drive number and select code are used where the optional parameters are omit-
ted.

When the source file isn't a type data file, copy automatically creates a file on the destination
disc. When the source file is a data file, the destination file may or may not already exist. If it
doesn't exist, copy automatically opens a new file of the same size as the source. If the
destination data file already exists and is longer than the source file, an EOF is placed at the
start of each extra record after data is copied.

When the destination data file already exists and is shorter than the source file, each extra

record in the source file must start with an EOF. If not, error FO indicates that the copy was
aborted.
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The following program shows how to copy files from one disc to another, without having to type
individual file names. The program is especially useful for copying the contents of single-
sided discs to double-sided discs. Since only the files are copied, not the systems area, the
destination retains its original amount of user’s area (not the case with disc copy). Any files
already on the destination are not affected.

dim AFELZE]

gy "eat Uy LEEED.

ert "Source drive ragmber? sl
gt " Hource select code® S
drive DhSscat "cat”

fop I=1 to Tired "cotVsaFETriext 1
erit "lestination drive manber? e D

A wr wa ns on g oe 6Gniaw ee

Rin e Bt s o8 &1 58 R o N o i

ert "Destirmation zelect code?" 5
e Moot " HES LY lerdRENAE byposSHEY Y Toa-1 DR copy AERE. DS Y dmp B
& i

This program also shows how to use cat with an I/O buffer to read catalog information into
program variables:

line O: Each line of the catalog will be read into A$ from the I/O buffer.

line 1: Defines an 1/O buffer for a maximum-sized catalog.

lines 2&3: Enter the source drive number and select code.

line 4: Addresses the source drive and reads the catalog into the 1/0 buffer.

line &: Skips over the first seven lines of the catalog, not needed here (see the sample

catalog below).
lines 6&7: Enter the destination drive number and select code.
line 8: Reads each line of the catalog from the I/O buffer and copies the indicates file

to the source disc. If the line is a null string (beyond last line of the catalog) the
program exits line 8.
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This technique could also be used to read other information from a disc catalog. For example,
to read the drive number, select code and available number of records from this catalog:

3 blank
lines

- Computer

‘Misseum

line O: Sets up an I/O buffer large enough to hold the catalog.

lines 1 & 2. Enter drive number and select code.

line 3: Reads the catalog into the buffer.

line 4: Sets up an I/O format for reference by line 5.

line 5: Reads the drive number, select code and number of a record into X, Y and Z.

For more information on cat, see chapter 1. 1/O buffers and red are covered in your 9825
Extended I/O Programming manual or I/0 Control Reference.
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Partial File Copy

The partial file copy duplicates a specified portion of a data file. The destination file must be
assigned (asgn or files) a file number.

w source file number = starting record number
destination file number = starting record number [+ number of records]

After executing a partial filfe copy statement, the file pointers for each file involved point to the
beginning of their respective files. Records before the starting points and after the ending
points are ignored and unaffected.

For example, to delete a record from a file, say (before) (after)
record 2 from a four record fite, the third and File 1 Fite 1

fourth records are moved up to replace the second 1 a 1 a
and third records and then an EOF mark is
printed. This can be done by executing - 2 522%5222? 2 c
c d

4 / EOF
This copies records 3 and 4 into records 2 and d
3 and puts an EOF mark in record 4. An op-
tional 2 can be added to the statement above
to indicate that two records are to be copied. In
that case, the EOF will not be written in record
4.
To add a record to a file, say a new record 3 to (t":?lfg’f) (Faiflzge? File 2
afive record file, you can move records 3and 4 4 1 @2%
down to the fourth and fifth positions in the file a a
and add a new record 3. To do this, execute -,

5|EOF




Disc Utilities

Thefirst .5 statement copies file 1, records 3 and 4 to record 4 and 5 and checks record 5
to make sure it begins with an EOF mark. An optional 2 can be added to this statement to
indicate that two records are to be copied. In that case, record 5 is not checked for an EOF

mark. The second copy statement copies the first record in file 2 to the third record in file 1.
The last parameter, 1, indicates that only one record is copied.

Additional Uses for Copy

The copy statement can be used to erase the contents of a data file without purging the file.
Execute:

N is the file number, an integer from 1 thru 10.

Copy can also be used to check for an empty data file. Execute:

Dump Statements

The 7= statements store the entire disc or indicated data files from the disc to the
specified tape files.

If you execute 1 :acior siuisis from the keyboard, a beep is used to indicate your response
to the messages dlsplayed when you press . However beeps that occur during the actual
dumping or loading process are similar to the beeps that occur during a repack operation.
(See the Repack Statement.) The only difference is that any number of header errors are
allowed. However, =iz and 1 :iici proceed only through disc errors; if a tape error occurs,
i ] i stops immediately and the error is displayed.
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Disc Dump

The disc dump transfers the entire disc onto as many tape cartridges as needed (usually two
thru five), starting with tape track 0, file O.

The optional argument following the # statement indicates whether the tape is to be

marked automatically, or not, and the number of disc records to be dumped per tape file.

o The number of records dumped to each tape file can be 1 or 10. The defauit is +10. At
least 2560 bytes of read/write memory are required when 10 is specified. Although no
memory requirement exists when 1 is specified, the dump takes longer and requires
more tape.

e A negative number of records prevents dump from automatically marking the tape before
dumping records. The tape file size is 256 bytes with 1 record per tape file and 2560
bytes with 10 records per tape file.

Three tape cartridges are normally needed to dump a single-sided disc with 1 record per tape
file; only two tape cartridges are needed with 10 records per tape file.

File Dump

The file dump statement transfers the indicated data file from the disc to the specified tape file.

s data file name : tape file number [ : [ ] number of records ]

1 ix statement.

The optional parameter has the same effect here as for the disc =i

The :ie
number given) until the current tape track is filled (or the null file is reached, for premarked

++ statement transfers disc information on the current track (starting at the first file

tapes). After the track is filled, if the current track is 0,
continues with track 1, file 0. If the current track is track 1

= gutomatically rewinds and
i displays i H

* waits for tapes to be changed and then continues with track 0, file 0 of

the new tape.

If the opt|onal parameter is not given or is positive, and you insert a write protected tape, :i
B Gis FF i is displayed. Pull out the cartridge, slide the Record tab
to the record position and reinsert the cartridge and press .
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Load Statements

The disc . =i statement transfers the entire disc from the tape files created by the disc
& statement.

Disc Load

Thedisc i statement transfers the entire disc from the tape files used in the disc

statement.

The disc is loaded starting from tape track 0, record 0. If the : #: used ten records per tape
file, there must be 2560 bytes of available memory to perform the load, or & oy #i
results. With one record per tape file, there are no memory requirements.

File Load

Thefile i i statement transfers data starting from a specified tape file on the current track
into the disc data file named. The tape file must have been created by a file

~¥: statement.

HE disc data file name = tape file number
The data file is transferred starting at the specified tape file number on the current track. The
tape file number must be the same as for the corresponding «i:.:#: statement. If the file

i is used ten records per tape file, there must be 2560 bytes of available memory to
perform the } i

vod, or @ ey dhEd results. With one record per tape file, there are no
memory requirements. The size of the disc file must be greater than or equal to the size of the
original file from which the data was dumped, otherwise & i+
records in the destination file are not affected.

t is displayed. Any extra
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98217A Error Recovery Routines

HPL and binary-language programs are available to recover data lost due to some program-
ming and 9885 hardware errors. These error-recovery routines are on the 9825/9885 disc

system cartridge:

Disc System Cartridge Programs

Files

Program

File Type

0&100
1 & 101

28&102
3&103

48&104
5-9, 105-109
10-69, 110-169

Disc Initialization (98127A)

98217A Binary Error Recovery
(tinit, dtrk, Itrk & dirc)

98217A HPL Error Recovery

Checkread & Pattern Test
(ckrd & ptrn tst)

HPL Disc Test (either ROM)

unused

98217A Bootstraps

B

@ T WTOow

The checkread, pattern and HPL disc tests are described in the 9825 System Test Booklet.

Disc errors d5, d6 and d7 are recoverable. When one of these errors occurs, load the approp-

riate recovery routine (as explained next). DO NOT execute erase a. Also, if verify is on (von),

do not execute copy, rprt or sprt.

A status message is printed immediately after the error-recovery routine is loaded. The error

number, select code, track and record number are listed. If the error occured during a data

transfer, the approximate location is listed. For example:

An “error info lost” message indicates

cannot be recovered.

S

1

AT

1

R R

e}

that the error variables cannot be found; the data
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Error d5 Recovery

When error d5 occurs, data in a record can't be read because the record header is lost. To
recover your data, load and run the Error Recovery routine by executing:

You can then read and load the contents of the track into tape cartridge files, 1 record per tape

file, by first marking (30 X number of tracks involved) files, each 256 bytes in length and then
executing:

¢ i beginning tape file number

Using the binary program, data can be read because the header errors are ignored. This track
(or tracks) can be reinitialized by executing:

L it [track number]

tinit without the optional number automatically initialized the track(s) in which the error occur-
red.

To return your data from the tape files to the reinitialized track, execute:

1% r i beginning tape file number
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Error d6 Recovery

When error d6 occurs, the calculator cannot read the data on the track because it can’t
recognize any of the headers on the track. The data on this track is effectively lost. When error
d6 occurs, load and run the binary Error Recovery routine by executing:

(If possible, execute % i to dump the track, although this may not alwasy work since the
calculator may not be able to locate the track because of the loss of the headers.) Then
reinitialize the track by executing:

If the track lost is track O, the spare directory can be copied to the disc in the main directory
area without affecting anything else on the disc. This can be done by executing:

The latest drive number and select code are used as the default values for the <

ment.
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Error d7 Recovery (data files only)

When = e T
record is not identical to the checkword generated when the record was read. To read and

correct the data from the record, load and run the binary and HPL Error Recovery routine by

" occurs, data in a record can't be read because the checkword for that

executing:

The HPL program first asks for the track and record numbers where the error occurred. The
entire contents of the record is then printed out, item by item. For each item, the item number,
type number and the item itself are printed. Then the question . ¢

27 is printed.

e Ifthe type and the contents are correct, press . The calculator skips to the next item
in the record, prints it out along with its type number and repeats the question,

o If the type is correct, but not the contents (the item itself) enter the same type number
and press . The |tem itself (vaIue strlng partral strlng or EOR/EOF mark) is then
guestioned, e.g. ot L EE G and & el . The incorrect
number, string or EOR/EQOF mark can be corrected by keying the correction and pres-
sing . As a final check, the item is reprinted and % w7 is displayed so that
another correction can be made, if necessary. Then the whole procedure is repeated
for the next item in the record.

o If neither the type or the contents are correct, the correct type number can be keyed in
and executed. Then the item itself can be corrected. As a final check, the item is
reprinted and % &4 7 is displayed, so that another correction can be made, if neces-
sary. Then the whole procedure is repeated for the next item.

This is repeated for the entire record (32 numbers or the characters of a strlng etc.) until the
end of the record is reached. Then the calculator prints &

- . 1f O is pressed,
the entire contents of the record is displayed again, item by item, to verlfy that all corrections
were made. If 1 is pressed the record is written back to thedisc.
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98217A Binary Error Codes

BO Wrong syntax, argument out of range or variable not dimensioned properly.

B1 Too many defective tracks on the disc.

B2 Verify boots error; boots on disc don't match those on disc system cartridge.

B3 dtrk, ltrk and tinit not allowed since error information lost or error isn’'t d5, d6, d7 or d9.
B4 Attempt to access record which isn’t part of a data file.

B5 String length doesn’t match length recorded in file header.

B6 Not enough space in record buffer for data item.

B7 Missing disc or string ROM.

B8 Track still bad after tinit; data not recoverable.
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Disc Control References

Disc ROM Syntax

The following statements and functions are available with each disc ROM except where noted.
Binary utilities for the 98217A ROM must be loaded from the 9825/9885 disc system cartridge.
These syntax conventions are used.

dot matrix - all keywords and characters in Eop i must appear as shown.

[ ]- parameters appearing in brackets are optional.

constant - a fixed numeric value, like 2.45.

text - characters within quotes, like “string”.

expression - a numeric constant (like 2), a variable (A or r3) or a numeric expression (like B+2.5).

string expression - text within quotes (like “hello”), a string variable name (like A$) or a string expression
like upc (A$).

drive number - a numeric expression from Q thru 3 specifying the disc drive. The drive is set to respond
to the number via a switch setting.

The 98228A ROM allows a one- thru four-digit integer select code. A one- or two-digit integer (8 thru 15)

specifies a 9885M drive’s interface select code. A three- or four-digit number of the form ssdd specifies

a 9895 drive, where ss is the HP-I1B interface’s select code (from 2 thru 15) and dd is the drive's HP-IB

device address (from 00 thru 07). Select code 0707 is default.

file name - a string expression or text specifying the name of a disc file. The name can be up to six
- characters, but cannot contain quotes, commas, semicolons, colons, blanks, or ASCII characters less
. ,, than octal 41. Each file on a disk must have a unique name. The String ROM is needed to use string

‘ expressions.

file number - an integer expression from 1 thru 10 specifying an assigned data file.

line number - a numeric expression from 0 thru 9999 specifying a program line.

buffer name - a string expression or text specifying the name of a data buffer (Extended /O ROM).

record number - a numeric expression specifying an individual record of information (data files only).
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=1 file name : file number [ : drive number [ : return variable ]
Assigns a number (1 thru 10) to an opened data file. See page 3-5. Return values are;

0 File assigned. 5 Memory file.
1 File doesn't exist. 6 Binary program file.
2 Program file. 7 Undefined file tpye.
3 Special function key file. 8 File number out of range.
4 File not defined via 9825. 9 Data file, but logical records not
256 bytes long (98228A ROM

oniy).

A binary utility which loads 98217A bootstraps from the disc system cartridge. 98217A

ROM only. See page 1-8.

4. [ select code or “buffer name 7 ]

Outputs a catalog of files on the default disc drive. Executing cat or cat0 sends the
catalog to the internal printer. cat16 outputs a more-detailed catalog to the internal

printer. See page 1-16. File types listed are:

M  Memory file.
Other file (not 9825).

B Binary program file.
D Datafile. 0]
K- Special-function key file. P Program file.

2nd line number ]

i+ file name [ = 1stline number [ :
Loads program lines from the specified file. Same as get except program variables are

not erased. See page 2-7.
[ : destination drive number [ : select code ]]

= [ source drive number [ = selectcode ] = ]
Duplicates the contents of the source disc to the destination disc. Discs must be the

same type, either single-sided or double-sided. See page 4-7.

+ source file name [ = drive number [ : select code J]
[: destination file number [ : drive number [ : select code ]]

Copies a file to another disc. Omitting an address accesses the default drive.

See page 4-7.
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o source file number = record number :
destination file number : record number : no. of tracks
Copies the specified number of records, beginning at the indicated records.
See page 4-10.

A binary utility which copies the spare 9885 disc directory to the main directory. 98217A
ROM only. See page 4-16.

f+ 3w drive number [ select code ]
Specifies the default disc drive for successive disc operations. See page 1-14.

1 [ tape file number ]
A binary utility which dumps a bad 9885 disc track to a tape file. 98217A ROM only. See
page 4-15.

Returns a code indicating the type of drive, disc and data format at the default disc
address. 98228A ROM only. See page 1-15. Return values are:

0 Unabile to access default disc controller.
Drive door is open or drive not present.

N —

Drive door closed, but door was opened since last
disc operation. File pointers are cleared.

9895 drive, single-sided disc, HP format.

9895 drive, double-sided disc, HP format.

9895 drive, single-sided disc, unknown format.
9895 drive, double-sided disc, unknown format.
9895 drive, single-sided disc, IBM 3740 format.
9885 drive, single-sided disc.

N N O O bW

e [[ -] number of records ]

Dumps the entire default disc to tape cartridges. The number of records dumped per
tape file can be 1 or 10. Default is 10. A negative parameter supresses automatic mark-
ing each tape. See page 4-12.

Dumps the indicated disc file to the tape file. A negative number of records supresses
automatic tape marking before the dump. See page 4-12,
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a file name for that set of file pointers. Each file name here must be an unquoted string of
text; string variables or expressions aren't allowed in files. See page 3-3.

-1 file name [ : st line number [ = 2nd line number ]]

Loads program lines from the specified disc file. The lines are stored, beginning either at
line O or at the optional 1st line number. The optional 2nd line number indicates where
program execution should begin. See page 2-4.

.t file name

Loads a binary-language program from the specified disc file. See page 2-11.

=k file name

Loads special function key definitions from the specified disc file. See page 2-9.

. 1 file name

Loads the specified disc memory file. See page 2-10.

A binary routine for initializing single-sided discs on the 9885 drive. 98217A ROM only.

See page 4-2.

i+ 1 % drive number @ select code [ @ interleave factor ]

initializes discs in either 9885 or 9895 drive. 98228A ROM only. The interleave can be an
integer from 1 thru 29. See page 4-3.

3111 file name

Purges the specified file from the default disc. See page 1-18.

A binary program which purges all files from the default disc. 98217A ROM only.

See page 1-18.

1 drive number : select code

Purges all user files from the specified disc. 98228A ROM only. See page 1-18.

Loads an entire disc’s contents previously dumped onto tapes via dump. See page 4-13.
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Loaci[file name # tape file number ]
Loads a file previously dumped on tape to the default disc. See page 4-13.

i %y k[ tape file number ]

A binary routine which loads data backonto a re-initialized 9885 disc. 98217A ROM only.
See page 4-15.

sy s riei file number s line specifier
Branches to the specified line when an end-of-record or end-of-file mark is read. The

specifier can be a line number (numeric expression) or line label (text or string expres-
sion). See page 3-19.

- file name @ number of records

Creates a named data file of a specified size (256-byte records). See page 3-2.

#1771 old file name @ new file name

Renames the existing file on the default drive. See page 1-17.

Repacks all user files on the default disc. See page 4-5.

s file name [ s 1stline number [ = 2nd line number J]
Saves program lines in an existing program file. See page 2-9.

e 1 % file number : record number [ = variable list ][« "sria T or U

"]
Prints the list of variables into the specified data file, starting at the specified record.

“ens” suppresses the EOR mark placed after data. “end” prints an EOF mark after data.
See page 3-12.

7 file number : record number [ : variable list ]
Reads data from the specified data file, beginning at the indicated record, into the listed
variables. Omitting the variable list just repositions the file pointer. See page 3-15.

Lanii file name [ 1stline number [+ 2nd line number ]]

Creates a program file and stores either the entire program (no line numbers) or only the
specified lines. See page 2-2.

o b file name

Creates a key file and stores all special function key definitions. See page 2-9.
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=1 file name

Creates a memory file and stores the computer’s read/write memory. See page 2-10.

5% file number = variablefist] = “sms T or T

Prints listed variables into the data file. “ens” suppresses the EOR mark printed after
data. “end” prints an EOF mark after the data. See page 3-7.

i file number = variable list
Reads data from the specified file into the tisted variables. See page 3-10.

£ iviif [ track number ]

A binary routine which re-initializes a bad 9885 disc track. 98217A ROM only.
See page 4-15.

Returns a value indicating the next data-item type in a disc file. A positive expression
causes any encountered EORs to be skipped (like with sread). A negative expression
causes any EORs to be identified (like with rread). See page 3-20. Return values are:

0 Unidentified types. Multi-record strings:

1 Full-precision number. 2.1 Start of sting.

2 String within record. 2.2 Middie of string.
3 EOF mark or physical end of file. 2.3 End of string.

4 EOR mark.

A binary routine which checks 98217A bootstraps on disc with those on the disc system
cartridge. 98217A ROM only. See page 4-14.

Disables data-verification with disc print and copy. See page 4-6.

Enables data-verification. See page 4-6.
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Disc Error Codes

Hardware Errors

do

di
dz2
d3
d4
d5
dé
d7
ds
d9

Firmware or driver out of synchronization. More than six defective tracks in a row. Press
RESET. Too many defective tracks with 98228A init operation.

All drives in system not switched on.

Door opened while disc being accessed.

Disc not in drive or specified drive number not found. Door opened on 9895 drive.

Disc protected; writing not allowed.

Record header error. See error-recovery routines. %’J’;’;g:gr

Track not found. See error-recovery routines.

Data checkword error. See error-recovery routines.
Hardware failure. Press RESET.

Verify error. Data is readable under normal margins but not under reduced margins.
Reprint data. If problem persists, back up disc (new media) or service drive.

Software Errors

DO
D1
D2
D3
D4
D5

D6
D7
D8
D9

Improper argument in disc statement.

Argument in disc statement out of range.

Improper file size; must be an integer from 1 thru 32767. No lines to store for save or savek.
Invalid file name.

Specified file not found.

Duplicate file name.

Attempting to copy a non-data file to an existing file.

Wrong file type.

Directory overflow.

Insufficient space on disc.

Verify error. Disc controller detected no read errors, but the data read back doesn’'t compare
with the original. Reprint data. If the problem persists, service the drive, interface or the
computer,
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FO File overflow during disc read or print.

F1 98217A ROM bootstraps not found. Reload boots; see chapter 4.
Wrong memory configuration for a 98228A ROM (9825T required).

F2 String read but wrong data type encountered.

F3 Attempt to read data item, but type doesn’t match.

F4 Availability table overflow. Repack files on disc.

F5 Attempt on-end branch from keyboard.

F6 Unassigned data file pointer.

F7 Discis down; line cannot be reconstructed (98217A ROM only).

F8 Discis down and STOP pressed.

F9 System error. Save files individually and re-initialize.

98217A Binary Errors

BO Wrong syntax, argument out of range or variable not dimensioned properly.

B1 Too many defective tracks on the disc.

B2 \Verify boots error; boots on disc don’'t match those on disc system cartridge.

B3 dirk, ltrk and tinit not allowed since error information lost or error isn’t d5, d6, d7 or d9.
B4 Attempt to access record which isn’t part of a data file.

B5 String length doesn’'t match length recorded in file header.

B6 Not enough space in record buffer for data item.

B7 Missing disc or string ROM.

B8 Track still bad after tinit; data not recoverable.
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