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PREFACE

The treatise which follows describes a body of information to which we
have ascribed the name "0S-41 Operating System." It is not a dictionary of
functions in the usual alphabetized fashion, but instead a guide which attempts
to organize functions, techniques, and programs in a way that is task-oriented.
Our ultimate goal is to make the HP-41 handheld computer as "friendly" as
possible. We hope we succeed in this regard, but only you, the user, can
decide that. In any event, this two-year "spare-time" project has been
educationally rewarding to the authors.

We sincerely acknowledge and dedicate this book to our wives, Carolyn and
Marion, whose continued forbearance was necessary and often pivotal. We were
also privileged to have available the word-processing skills of Patty Karnehm,
who typed the entire manuscript (draft, after draft, after draft!). We thank
Patty for her patience and attention to detail, without which the project would

surely have floundered.

The material contained in this book is supplied without representation or
warranty of any kind. Neither the publisher nor the authors shall have any
liabi1ity, consequential or otherwise, resulting from the use of the material

included in this book.
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INTRODUCTION

When the HP-41C Programmable Calculator was introduced several years
ago, it represented a major step forward in the personal computing field.
In a rather short time, Hewlett-Packard responded to user needs by
providing software modules and other powerful peripherals to expand the
HP-41 system. Perhaps the most significant addition is the Hewlett-Packard
Interface Loop (HP-IL) Module, which makes the HP-41 the controllier of an
ever-growing family of portable (often battery-powered and briefcase
portable) computing products such as thermal, impact, and inkjet printers,
plotters, mass storage devices, modems, video monitors, digital
multimeters, and data acquisition units. Truly the HP-41 has become a
handheld computer.

Unfortunately, however, the introduction of new hardware for the HP-41
has outpaced the software needed to make the system work. Associated with
this system is the HP-RPN programming language which, while fundamentally
straightforward, becomes less amenable to spontaneous mental recall as more
peripherals are added.

We originally started this project very simply to organize the
numerous and very specific procedures available to move data and programs
throughout the HP-41 system. However, as the project evolved it became
evident that this aspect is but one part of what we have chosen to call the
0S-41 Operating System. As perusal of the TABLE OF CONTENTS will show,
"the system" is more than a collection of programs; rather, we have tried
to incorporate state-of-the-art options, recommendations, warnings, and
examples in the form of an educational treatise. Thus, in addition to the

heart of the system, featuring 0S-41 programs described in Chapters 1
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through 6 which address the movement of programs, data, and entire media as

well as media duplication, clearing, purging, and cataloguing, there are

sections included (where appropriate) which deal with such topics as error
recovery, removal of superfluous ENDs, a data movement algorithm, a serious
"bug" related to the Card Reader VER function, programs to process
pseudo-ASCII data, and identification and alphabetizing of backup mass
storage media. Four appendices include various technical details:
documentation of 0S-41 flag and data register usage; how to use the 0S-41
programs as subroutines; 1istings of several support programs; and complete
barcode for all 0S-41 programs.

We have tacitly assumed a modest knowledge of the HP-411/ system on

the part of the user, and though it may be true that those who perceive a
need for this text probably need 1ittle more direction in how to use it, we
recommend that all users proceed as indicated below.

1. Read the rest of this INTRODUCTION, especially Section B:
Conventions Used.

2. As needs or interests dictate, turn to the pertinent chapter and
read its Introduction, noting especially the table(s) outlining
the array of operations available.

3. Locate the specific cell of interest in this "operations table"
and proceed to the indicated descriptions in Section B, where the
varfous options open to you are described.

4. Note that the Section B descriptions proceed from the basic

functions, procedures, and programs and culminate (if appropriate)

l/Unless otherwise indicated "HP-41" {is used throughout to indicate HP-41C,
HP-41CV, and HP-41CX models.
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in a brief citation of the 0S-41 program written to satisfy the
pertinent need. If no 0S-41 program is appropriate, it will be so
stated and we recommend use of the techniques already available
(and indicated). If, however, an 0S-41 program is cited, complete
details on 1its use can be found in Section C in the same chapter;
the program listings and other technical details are in Section D

(same chapter); the program barcode is in Appendix D.

After some experience and an awareness of the coding scheme we

employed to name the 0S-41 programs, steps 2, 3, and 4 can frequently be

circumvented by simply loading and executing the proper 0S-41 program. Two

examples follow:

1.

To copy a program from main memory 1o mass storage, one should use
the program M2MSP and be prompted for the necessary parameters,
rather than recalling the name of the Interface Loop Module
function (WRTP) and worrying about parameter details and such
items as verifying and securing the file; M2MSP performs these
operations automatically.

To print the contents of a data file stored in extended memory,
one should use the program XM2PD, rather than... (we'll spare you

the messy detailsl).

Continued use of the 0S-41 Operating System will make apparent the

desirability of having many of the 0S-41 programs readily available in a

custom module, but such is not currently available. We provide in this

text program listings and barcode and let the needs of the user dictate

which programs to maintain in main or extended memory or to have in mass

storage.

It is, however, entirely feasible to group frequently used
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programs into "packages" and move them as one unit. Details on packaging

programs can be found in Chapter 4, Section D.

In the development of this text we have read, assimilated, learned
from, and employed the published works of many HP-41 pioneers. Citations
are made where appropriate and the detailed source is given in the
LITERATURE CITED section. Special note, however, must be made of certain
authors whose indicated publications represent true landmarks and should
adorn the shelf of any serious HP-41 user.

** Keith Jarett, "HP-41 Synthetic Programming Made Easy" (1982) and

"HP-41 Extended Functions Made Easy" (1983).

*¥* Richard J. Nelson, founder of the Personal Programming Center
(PPC), long-time editor of the "PPC Calculator Journal" and
coordinator of "PPC ROM User's Manual"™ (1981).

** Cary E. Reinstein, "HP-41/HP-IL System Dictionary" (1982 and 1983).

*¥* William C. Wickes, "Synthetic Programming on the HP-41C" (1980).

Lest the very knowledgeable reader wonder why, we have deliberately
tried to minimize the use of "synthetic programming"Z/ (or other such
"low-level" techniques) because of our feeling that most users will not be

immersed in the subject to this extent.

2/Synthetic programming as defined by W. C. Wickes, the term's originator, is
'...using quirks in the 41 operating system to create "new" functions not
included in the intended design function set.'
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Function Prefixes

Whenever functions are referenced throughout this text, a prefix
is used to indicate the module or peripheral in which the function
resides, as detailed in Table 1. For example, the Card Reader function

WPRV is indicated by CR: WPRYV.

Table 1. Function Prefix Terms.

Prefix Module or Peripheral

no prefix function built into HP-41

A/D Autostart/Duplication Module (41-15042)
CR Card Reader (HP 82104A)

oxd/ function built into only HP-41CX

IL HP-IL Interface Loop Module (HP 82160A)
P Peripheral Printer (HP 82143A)

PL Plotter Module (HP 82184A)

PPC PPC ROM Module

T Time Module (HP 82182A)

W Optical Wand (HP 82153A)

XF Extended Functions/Memory Module (HP 82180A)
XI0 Extended I/0 Module (HP 82183A)

l/81'nce the HP-41CX contains built-in versions of the
Extended Functions/Memory and Time Modules, any function
prefixed by "XF" or "T" can be considered a "CX" function
as well.
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0S-41 program names have one of two formats, depending on whether .
data are moved between two media or one medium is operated on. The two

formats are

src2dsttype, and

sSreoper,
where
src¢ = source medium term (see Table 2),
dst = destination medium term (see Table 2),
type = data type (see Table 3),
and oper = operation (see Table 4).

Tables 2, 3, and 4 below describe the possibilities for src, dst,

type, and oper.

As examples of the two program name formats, the 0S-41 program to

copy numeric or alphanumeric data from extended memory to mass storage

is XM2MSD, whereas the 0S-41 program to catalog mass storage is MSCAT.

Table 2. Terms Used for Source and Destination Media.

Term Medium

A ALPHA register

B barcode (source only)

C magnetic cards

D display (destination only)
M main memory

MS mass storage

P printer (destination only)
X X register

XM extended memory
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Table 3. Terms Used for Types of Data.

Term Data Type
A ASCII data
D numeric or alphanumeric data
P program
E entire medium

Table 4. Terms Used for Operations.

Term Operation

CAT catalog

DUP duplicate

DUPA duplicate alphabetically
X expunge (purge)

VA zero (clear)

3. Qther Conventions
The following paragraphs are provided as reference material to be
read in detail if and when the user is puzzled by other symbols used or
procedures followed throughout the text. Therefore, they should be
skimmed on first reading. On the other hand, the user prepared to
implement a particular 0S-41 program should read more carefully

Subsection 4, Documented Example.
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Keys:

HP-41 keys are described either by function ("the multiply
key") or by key name, enclosed in brackets ("press [SST] or
[shift]l[BST1"). When enclosed in brackets, key names are as they
appear on the HP-41 keyboard, not necessarily exactly like the

functions they represent (for example, [CATALOG] instead of [CATI]).

Main memory SIZE vs. file size:

Unfortunately, Hewlett-Packard reference manuals refer to both
the number of main memory data registers currently allocated and
the amount of a medium used by a file with the same word, "size".
To avoid confusion, throughout this text the number of main memory
data registers is denoted by capital "SIZE", while file space used
{s denoted by lower-case "size". The only exception to this rule
is when an 0S-41 program must prompt for the size of an extended
memory or mass storage file; display restrictions preclude
lower-case "size". However, the prompt is always prefixed with
other descriptive words to remind the user that a file size is

requested.

Prompt and display terms:

Since the HP-41 has only a twelve-character display to prompt
the user for data or to output results, certain abbreviations are
necessary. This text uses several short terms to indicate media

and other items as detailed in Table 5.
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Table 5. Terms Used to Prompt or Output.

Term Meaning

+R continued record (output)
+REC continued record (input)

bbb beginning register or record
BCODE barcode

ccc character

CDS magnetic cards

DST destination medium

eee ending register or record

II increment

MM main memory

MS mass storage

PRGM program

R register or beginning of record (output)
REC beginning of record (input)
RRR temporary register

SRC source medium

T™P temporary storage

XM extended memory

XMS extended memory modules
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Temporary storage register usage:

Some 0S-41 programs require that data be passed through one or
more main memory data registers. To insure maximum flexibility,
the user is allowed to specify the block of registers, known as
temporary storage registers, to be used. The only stipulation is
that registers already used by the program cannot be chosen for
temporary storage. The user should be aware that specifying a
large block of temporary storage registers will decrease program
execution time, but of course will also destroy the previous

contents of more data registers.

Documented Example

The following example of a fictitious 0S-41 program illustrates

the format used in the 0S-41 program instructions. Boxed comments
point out particular features worth noting in this hypothetical excerpt
from the Example section of M2MSPL (Main memory JO Mass Storage,

Program Lines).

Copy lines 10 through 15 of main memory program L1-3A to mass
storage file "L1-3B" (which already exists) registers 10 and up.

Use main memory registers 20 through 24 for temporary storage.

Note that file names are quoted to distinguish them from
program names. This convention is followed throughout the
text except in sections A and B of each chapter, where
program names are quoted to distinguish them from functions.
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Step Prompt _User Input  _Display

preliminary - Use X2MSD to create mass storage file

" 1-3B" with size 16 or more. Enter a

program L1-3A into main memory with 15
or more lines.

1. [XEQI"SIZE"025

Within examples, the ALPHA key is represented by
quotes for brevity. The actual SIZE required in
this example 1s 025 or greater.

L

2. [(XEQ]"M2MSPL"

The 0S-41 program must be in main memory to
proceed. It may be copied to main memory from
barcode (see Appendix D).

a. MM PROGRAM? L1-3A [R/S]

|

Actually any global label within a program can be
used to specify the entire program "file" in main

-

| memory.
b. MM bbb .eee=? 10.015 [R/S]
c. MS FILE? L1-3B [R/S]
d. MS bbb=? [R/S] 10.00

Whenever [R/S] is used to select a default value,
the default is briefly displayed for verification.

| S

e. TMP bbb.eee=?  20.024 [R/S]

If the temporary storage registers specified
include any data registers already used by a
program, a warning of the form "R0O-Rmax USED" is
displayed and the prompt is repeated.

explain any additional

¥WORKING*
DONE

Many 0S-41 program instructions include a Comments

understand the operation of a program.

section to

information that may be needed to fully
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Error Recovery

For many users, the concept of "error recovery" invokes images of
losing all progress made in a probiem, requiring a total restart only after
deciphering and correcting the error at hand. However, a combination of
the HP-41's built-in diagnostic capability and some common sense can turn
almost any error into a minor nuisance that won't disrupt progress towards
a solution. The general procedure for error recovery during an 0S-41 (or

any other) program is as follows:

Step  Instructions

1. When an error message is displayed, don't panic! Wait until
the PRGM annunciator (which indicates the program is running)
disappears, then press [PRGM]. The HP-41 will display the
program line where the error stopped execution.

2. Press [PRGM] again to exit PRGM mode. By combining knowledge
of the error message and the instruction on the error line,
correct the problem if possible (see clarification below), then
press [R/S] to continue with the interrupted program. Note
that any VIEWed or AVIEWed data prior to the error stop won't
be displayed, but this rarely affects program execution.

The meaning of "if possible" above must be clarified. A program can

be continued normally by pressing [R/S] after correcting the error only if

these requirements are met:

1. The act of correcting the error must not alter any data used by
the program (for example, the stack, ALPHA, or data register
contents used).

2. The act of correcting the error must not alter the position of the
"program pointer", which determines where the program will restart
when [R/S] is pressed.

In practice, requirement 1 usually means that any function or

procedure that requires parameters and is programmable cannot be used for

error recovery because stack, ALPHA, or data registers are frequently

needed to enter parameters. However, any non-programmable function can be
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used for error recovery, since required parameters do not affect stack,
ALPHA, or data registers. For example, if a program stops with the error
message "NONEXISTENT" at a line with the instruction "STO 19", the

XF: PSIZE function may not be usable to recover since it requires the new
SIZE (20 or greater) in the X register. The SIZE function could definitely
be used, however, since it is non-programmable and does not affect the
stack, ALPHA, or data registers.

Requirement 2 simply means that any error recovery operation that uses
or manipulates programs must be avoided. This includes cataloguing or
purging main memory programs. For example, if a program stops with the
error message "PACKING" followed by "TRY AGAIN" at a line with the
instruction "GETSUB", purging a main memory program using the CLP function
to make room is not a legitimate error recovery method, since the program
pointer will be moved. Instead, the SIZE could perhaps be reduced with the
SIZE function to make room in main memory for the program called by
XF: GETSUB.

Experienced HP-41 users will recognize that the status of flag 25
(error ignore flag) has some effect on how the calculator responds to an
error condition. Specifically, when flag 25 is set, the next error
encountered is ignored; that {is, the error-causing operation i{s not
performed and the HP-41 does not stop. Flag 25, however, is cleared by the
error-causing operation, so any subsequent error will cause the HP-41 to
stop. Users should be aware that when flag 25 is used deliberately in this
way they may have to look "back one error" when diagnosing a problem, since
flag 25 set causes the first error to go undetected. Some 0S-41 programs
use flag 25 to extend the utility of a function. For example, the
XF: SEEKPTA function is used with flag 25 set to determine if an extended

memory file exists. Upon testing, then, if flag 25 is cleared (an "error"
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occurred), the file doesn't exist, but if flag 25 remains set (no "error"
occurred), the file does exist. In all 0S-41 programs that use such
methods, flag 25 is set only immediately before it is needed, and cleared
immediately after so it won't interfere with normal error detection
throughout the rest of the program.

One type of error is unique and warrants brief explanation. When the
HP-41 attempts to execute a function that resides in a module or peripheral
not currently inserted, it will display "NONEXISTENT", logically enough.
However, pressing [PRGM] to view the line at fault will not display the
function name. Instead, an XROM (eXternal ROM) number will be displayed.
This is because the HP-41 does not store an external ROM's function in
program memory by name but rather by a two-part number (which is more
memory-efficient). To determine the module or peripheral corresponding to
an XROM number, compare its prefix number (before the comma) with a table
of known XROM prefix numbers. For convenience, all modules and peripherals
mentioned in this text and their corresponding XROM prefix numbers are
listed in Table 6.

An error caused by a missing module or peripheral is recoverable.
Simply turn the HP-41 off, insert the required module or peripheral, then

turn the HP-41 on and press [R/S].

Table 6. XROM Prefix Numbers.

XROM Prefix Module or Peripheral
10 Autostart/Duplication Module (41-15042)
10 and 20 PPC ROM Module
17 and 18 Plotter Module (HP 82184A)
3 Extended I/0 Module (HP 82183A)

25 Extended Functions/Memory Module (HP 82180A)
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XROM Prefix Module or Peripheral
26 Time Module (HP 82182A)
27 Optical Wand (HP 82153A)
28 HP-IL Interface Loop Module (HP 82160A)
29 Peripheral Printer (HP 82143A)
30 Card Reader (HP 82104A)

If, after checking all possibilities suggested on the preceding pages,
it is determined that an error cannot be corrected, then it may be time to
"'start over at the beginning."

Occasionally, the HP-41 will experience a condition commonly referred
to as a "trauma", or "crash". The usual symptoms are that the display does
not change and pressing individual keys has no effect - a keyboard lock-up
exists. The following trauma recovery tips, arranged in increasing order

of severity, can be used to release the HP-41.

1. Press and hold [<-], press and release [R/S], then release [<-].

2. Remove the battery pack from the HP-41 for a few seconds, then
replace it.

3. Users with the Card Reader can try this sequence: insert any
card. If the card is not pulled through, remove the battery pack
for a few seconds, then replace it. The card should be pulled
through.

The above techniques should reset the HP-41 without resulting in

MEMORY LOST. The next two techniques are for more serious traumas and will

cause MEMORY LOST.

4. Press and hold [<-], then press [ON]; this is the Master Clear
described in Chapter 5, Section A.
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5. Remove the battery pack and reverse the individual batteries (not
possible with the HP 82120A Rechargeable Battery Pack). Replace
the battery pack, then press and hold [ON] for about ten seconds.
Remove the battery pack again and reverse the individual
batteries, then replace the battery pack.

Additional tips are provided in "HP-41 Extended Functions Made Easy"

by Jarett (1983), from which the suggestions above were extracted.
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Chapter 1: THE MOVEMENT OF PROGRAMS

A.

Introduction

Most HP-41 users are primarily interested in developing or running
programs. Saving programs or keeping them readily available requires the
movement of programs among the various media in the HP-41 system. Using
functions and 0S-41 programs, programs can be stored, recalled, copied, and
printed. Table 1-1 shows the array of possibilities: functions available
in modules such as the Extended Functions/Memory Module (1ike SAVEP and
GETP); functions available in the HP-IL Module (1ike WRTP and READP);
functions in peripherals such as the Printer (1ike PRP and LIST); and 0S-41
programs written to streamline or extend these basic functions (like
"M2XMP" and "XM2MSP").

Table 1-1 shows the common types of program movement along with the
functions and/or programs to effect such movement. In Section B,
additional details are given so the user can avoid most references to the
HP-41 or peripheral manuals. QS-41 program instructions can be found in
Section C.

Most of the cells in Table 1-1 contain two numbers; the one in the
upper left corner indicates the page in the text where this cell is

discussed while the number in parentheses shows the page where the

indicated QS-41 program instructions can be found.

A Procedure to Remove Superfluous ENDs

Many of the 0S-41 programs detailed in Section C use the XM: GETSUB or
IL: READSUB functions, which will insert a superfluous END statement before
the program copied to main memory if the last program in main memory
doesn't have its own END. This somewhat irritating occurrence is necessary

to prevent the last program from being lost. Although the extra ENDs cause
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no harm to the HP-41 or main memory programs, they are annoying to see and

consume valuable memory space. The following procedure can be used fo

remove one or more accumulated ENDs from mafn memory.

Step Instructions

1.
2.

Put the HP-41 in PRGM mode.

Press [shift]l[CATALOGI[1], then press [R/S] immediately to stop
the catalog 1isting.

Press [SST] repeatedly to step through the catalog until two
ENDs are displayed consecutively (not including the permanent
.END.). If no consecutive ENDs are displayed, main memory {is
free of superfluous ENDs, and the following "END purge" is not
needed.

If two consecutive ENDs are encountered, at the second END
press [<-] to display the first program statement.

If "01 END"™ is displayed, press [<-] to delete the superfluous
END, then go to Step 6. If something other than "0l END" is
displayed, the END represents an unlabelled program and should
not be deleted. Instead, press [shift][GTO][.J[0]J[0]J[0] and
key in a LBL statement to name the program. Then go to Step 2.

Press [SST]. If a LBL statement is displayed, go to Step 2 and
continue, otherwise go to Step 5.

Occasional use of this procedure will help insure that the maximum

amount of main memory is available for programs and data.



B. FEunctions, Programs. and Their Use

1-1.1/  MAIN MEMORY to MAIN MEMORY

a. To duplicate a program in main memory with all parameters prompted
for, use the 0S-41 program

"M2MP" (Main memory IO Main memory, Program).

1-2. MAIN MEMORY to EXTENDED MEMORY
a. Use XF: SAVEP (A:program,filename OR A:program OR A:,filename)?/

to copy the specified main memory program (or the current program
if none is specified) to extended memory under the specified file
name (or the program name if none is specified). If a program file
already exists with the specified file name, it will be replaced.

b. To copy multiple main memory programs - up to the entire main
memory program memory - to an extended memory "pseudo-write all"
file, with all parameters prompted for, use the 0S-41 program

"M2XME" (Main memory IO eXtended Memory, Entire).
Refer to Chapter 4 for details.

c. To copy a program from main memory to extended memory with all
parameters prompted for, use the 0S-41 program

"M2XMP" (Main memory JO eXtended Memory, Program).

1-3. MAIN MEMORY to MASS STORAGE
a. Use IL: WRTP (A:program,filename OR A:program OR A:,filename)

to copy the specified main memory program (or the current program
if none is specified) to mass storage under the specified file name
(or the program name if none is specified). If a program file
already exists with the specified file name, it will be replaced
unless protected by the IL: SEC function.

b. Use IL: WRTPV (A:program,filename OR A:program OR A:,filename)
to copy a main memory program to mass storage in the same manner as

WRTP, except the resulting file will be private; that is, protected
from being listed, edited, or recorded on any medium.

l/Sect1on numbers are keyed to Table 1-1 and indicate movement from row number
(given first) to column number.

2/Thr'oughout this text, the parameters needed in the stack registers and ALPHA
(indicated by A) register are indicated in parentheses.
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Use IL: WRTA (A:filename)

to copy all main memory information (including all programs and
data registers) to mass storage under the specified file name. If
a "write all" file already exists with the specified file name, it
will be replaced unless protected by the IL: SEC function.

To copy multiple main memory programs - up to the entire main
memory program memory - to a mass storage "pseudo-write all" file,
with all parameters prompted for, use the 0S-41 program

"M2MSE" (Main memory TI0 Mass Storage, Entire).
Refer to Chapter 4 for details.

To copy a non-private program from main memory to mass storage with
all parameters prompted for, use the 0S-41 program

"M2MSP" (Main memory IO Mass Storage, Program).

MAIN MEMORY to MAGNETIC CARDSY

a.

To copy a program from main memory to magnetic cards, go to the
desired program, put the HP-41 in PRGM mode, and insert magnetic
cards into the Card Reader.

Use CR: WPRYV
to copy a private program from main memory to magnetic cards.
Use CR: WALL

to copy all main memory information (including all programs and
data registers) to magnetic cards.

No 0S-41 program is appropriate here since the above procedure and
functions adequately copy programs from main memory to magnetic
cards.

MAIN MEMORY to PRINTER

Although the "printer" is stressed in all printer subsections, the
discussion applies generally to a TV monitor if an HP-IL Video
Interface is connected.

a.

To print a program in main memory, use

P & IL: PRP

3/Befor‘e using the CR: VER function to verify magnetic cards, refer to
Chapter 2, Section D for an explanation of the VER bug that can alter
extended memory.
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To print a selected section of a program in main memory, go to the
desired program and line number, then use

P & IL: LIST
Specify the number of lines to list when prompted.

No 0S-41 program 1is appropriate here since the above functions
adequately print or list programs in main memory. However, the
0S-41 Support program "PRPR" (PRint PRogram), discussed in Appendix
C, can be used to print a descriptive header at the top of a
program 1listing. The number of main memory program registers
required and the number of bytes in the program are printed in a
formatted manner.

MAIN MEMORY to BARCODE

a.

Use the program "PRBC" (PRint HP 82162A BarCode)

to copy a main memory program to HP 82162A Thermal Printer barcode.
"PRBC" is described in the Plotter Module Owner's Manual, page
172-173, and uses the PL: BCP function to generate in the ALPHA
register a bit pattern representing each row of program barcode.

EXTENDED MEMORY to MAIN MEMORY

a.

Use XF: GETP (A:filename)

to copy the specified program file from extended memory to main

memory. If the last program in main memory doesn't have its own
END, it will be replaced.

Use XF: GETSUB (A:filename)

to copy the specified program file from extended memory to main
memory. Unlike when using GETP, the last program in main memory
will never be replaced.

To recall to main memory all programs from an extended memory
"pseudo-write all" file, with all parameters prompted for, use the
0S-41 program

"XM2ME" (eXtended Memory IO Main memory, Entire).
Unlike most other "read all" procedures, "XM2ME" appends to, not
replaces, the previous contents of main memory. Refer to Chapter 4
for details.

To copy a program from extended memory to main memory with all
parameters prompted for, use the 0S-41 program

"XM2MP" (eXtended Memory T0 Main memory, Program).
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2-2. EXTENDED MEMORY to EXTENDED MEMORY

da.

To duplicate a program file in extended memory (under a new

destipation file name) with all parameters prompted for, use the
0S-41 program

"XM2XMP" (eXtended Memory T0Q eXtended Memory, Program).

2-3. EXTENDED MEMORY to MASS STORAGE

d.

To copy the entire contents of extended memory (program, data, and
ASCII files) to a mass storage "pseudo-write all" file, with all
parameters prompted for, use the 0S-41 program

"XM2MSE" (eXtended Memory TO Mass Storage, Entire).
Refer to Chapter 4 for details.

To copy a program file from extended memory to mass storage with
all parameters prompted for, use the 0S-41 program

"XM2MSP" (eXtended Memory JQ Mass Storage, Program).

2-4. EXTENDED MEMORY to MAGNETIC CARDS

a.

Automatic movement of programs in this fashion is difficult due to
Card Reader restrictions. However, if one wants to copy a program
from extended memory to magnetic cards, first use the 0S-41 program

"XM2MP" (eXtended Memory TI0Q Main memory, Program)

to copy the program to main memory, then use one of the options
described in Subsection 1-4 to copy the program to magnetic cards.

2-5. EXTENDED MEMORY to PRINTER

a.

Automatic printing of programs in this fashion is difficult due to
Printer restrictions. However, if one wants to print a program in
extended memory, first use the 0S-41 program

"XM2MP" (eXtended Memory TO Main memory, Program)

to copy the program to main memory, then use one of the functions
described in Subsection 1-5 to print or list the program.

3-1. MASS STORAGE to MAIN MEMORY

a.

Use IL: READP (A:filename)

to copy the specified program file from mass storage to main
memory. If the last program in main memory doesn't have its own
END, it will be replaced.
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Use IL: READSUB (A:filename)

to copy the specified program file from mass storage to main
memory. Unlike when using READP, the last program in main memory
will never be replaced.

Use IL: READA (A:filename)

to recall all main memory information (including all programs and
data registers) from the specified mass storage "write all" file.
The previous contents of main memory will be lost.

To recall to main memory all programs from a mass storage
"pseudo-write all" file, with all parameters prompted for, use the
0S-41 program

"MS2ME" (Mass Storage IQ Main memory, Entire).

Unlike most other "read all" procedures, "MS2ME" appends to, not
replaces, the previous contents of main memory. Refer to Chapter 4
for details.

To copy a program from mass storage to main memory with all
parameters prompted for, use the 0S-41 program

"MS2MP" (Mass Storage IO Main memory, Program).

MASS STORAGE to EXTENDED MEMORY

a.

To recall the entire contents of extended memory (program, data,
and ASCII files) from a mass storage "pseudo-write all" file, with
all parameters prompted for, use the 0S-41 program

"MS2XME" (Mass Storage IQ eXtended Memory, Entire).

The previous contents of extended memory will be lost. Refer to
Chapter 4 for details.

To copy a program file from mass storage to extended memory with
all parameters prompted for, use the 0S-41 program

"MS2XMP" (Mass Storage I0 exXtended Memory, Program).

MASS STORAGE to MASS STORAGE

a.

Use IL: RENAME (A:old filename,new filename)
to change the name of a program file in mass storage.

To copy a mass storage file from the primary device to the one
having the indicated IL-address, use

XI0: COPYFL (X:IL address to copy to; A:filename)
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For procedures to duplicate an entire mass storage medium, refer to
Chapter 4.
To duplicate a program file in mass storage (under a new

destination file name) with all parameters prompted for, use the
0S-41 program

"MS2MSP" (Mass Storage I0Q Mass Storage, Program).

MASS STORAGE to MAGNETIC CARDS

a.

Automatic movement of programs in this fashion is difficult due to
Card Reader restrictions. However, if one wants tc copy a program
from mass storage to magnetic cards, first use the 0S-41 program

"™MS2MP" (Mass Storage TQ Main memory, Program)

to copy the program to main memory, then use one of the options
described in Subsection 1-4 to copy the program to magnetic cards.

MASS STORAGE to PRINTER

a'

Automatic printing of programs in this fashion is difficult due to
Printer restrictions. However, if one wants to print a program in
mass storage, first use the 0S-41 program

"MS2MP" (Mass Storage IQ Main memory, Program)

to copy the program to main memory, then use one of the functions
described in Subsection 1-5 to print or list the program.

MAGNETIC CARDS to MAIN MEMORY

a.

Use CR: RSUB (or simply insert a prerecorded magnetic card)

to copy a program from magnetic cards to main memory. If the last
program in main memory doesn't have its own END, it will be
replaced.

Use CR: MRG

to copy a program from magnetic cards to a specified location in
the last program in main memory.

To recall all main memory information (including all programs and
data registers) from a set of "write all" magnetic cards, insert
the cards into the Card Reader with the HP-41 out of PRGM mode.

The previous contents of main memory will be lost.

No 0S-41 program is appropriate here since the above procedures and
functions adequately copy programs from magnetic cards to main
memory .
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MAGNETIC CARDS to EXTENDED MEMORY

MAGNETIC CARDS to MASS STORAGE

MAGNETIC CARDS to MAGNETIC CARDS

a.

Automatic movement of programs in these three fashions is difficult
due to Card Reader restrictions. However, if one wants to copy a
program from magnetic cards to one of these media, first use one of
the options in Subsection 4-1 to copy the program to main memory.
Then, use one of the options described in Subsection 1-2, 1-3, or
1-4 to copy the program to extended memory, mass storage, or
magnetic cards, respectively.

MAGNETIC CARDS to PRINTER

a.

Automatic printing of programs in this fashion is difficult due to
Card Reader and Printer restrictions. However, if one wants to
print a program on magnetic cards, first use one of the options
described in Subsection 4-1 to copy the program to main memory,
then use one of the functions described in Subsection 1-5 to print
or 1ist the program.

BARCODE to MAIN MEMORY

a.

Use W: WNDSUB (or simply scan the program barcode)

to copy a program from barcode to main memory. If the last program
in memory doesn't have its own END, it will be replaced.

Use W: WNDLNK

to copy a program from barcode to main memory and execute it
immediately. If the last program in main memory doesn't have its
own END, it will be replaced.

No 0S-41 program is appropriate here since the above procedure and
functions adequately copy programs from barcode to main memory.

BARCODE to EXTENDED MEMORY

a.

To copy a program from barcode to extended memory with all
parameters prompted for, use the 0S-41 program

"B2XMP" (Barcode I0Q eXtended Memory, Program).
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BARCODE to MASS STORAGE

a.

To copy a program from barcode to mass storage with all parameters
prompted for, use the 0S-41 program

"B2MSP" (Barcode IQ Mass Storage, Program).

BARCODE to MAGNETIC CARDS

a.

Automatic movement of programs in this fashion is difficult due to
Card Reader restrictions. However, if one wants to copy a program
from barcode to magnetic cards, first use one of the options
described in Subsection 5-1 to copy the program to main memory,
then use one of the options described in Subsection 1-4 to copy the
program to magnetic cards.

BARCODE to PRINTER

a.

Automatic printing of programs in this fashion is difficult due to
Printer restrictions. However, if one wants to print a program in
barcode, first use one of the options described in Subsection 5-1
to copy the program to main memory, then use one of the functions
described in Subsection 1-5 to print or 1list the program.
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C. Program Movement Program Instructions
The program instructions found on the following pages should enable
the user to apply the desired program. One or more examples are provided
to enable practice on a problem with "known results." As an organizational
convenience, note that the terminal part of the "program number" in all
cases is the same as the "cell number" in Table 1-1 and the text
"subsection number" in Section B.

Refer to Section D for 0S-41 program listings.
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M2MP (Main memory JQ Main memory, Program)
Program No,: 41P1-1 Other Programs in This File: none
Purpose

To duplicate a program in main memory with all parameters prompted for.
M2MP is useful for creating a backup copy of a program under development.

Minimum SIZE: 000
Required Peripherals
Extended Functions/Memory Module (HP 82180A)
Instructions
1. Execute M2MP and follow the prompt:
a. MM PROGRAM?

Key in the name of the main memory program (six characters
or less) to be duplicated and press [R/S].

2. The HP-41 will display "*WORKING*" as the specified main memory
program is duplicated. When completed, the HP-41 will beep, stop, and
display "DONE".

Examples

1. Duplicate main memory program M2MP.

Step Prompt User Input Display

1. [XEQ]"M2MP"
a. MM PROGRAM? M2MP [R/S]
2. *WORKING*

DONE

Comments

1. Since M2MP uses the XF: GETSUB function, a superfluous END may be
placed before the duplicate program in main memory. The END can be
removed with the procedure described in Section A.

2. M2MP temporarily creates a dummy extended memory file named "..." of
the same size as the specified program. Therefore, enough extended
memory registers must be available to save the program. Also, if a
file named "..." already exists, it will be replaced.
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USE THIS PAGE FOR NOTES
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M2XMP (Main memory JQ eXtended Memory, Program)
Program No.: 41P1-2 Other Programs in This File: M2MSP
Purpose

To copy a program from main memory to extended memory with all parameters
prompted for.

Minimum SIZE: 000
e e s
Extended Functions/Memory Module (HP 82180A)
nstruc
1. Execute M2XMP and follow the prompts:
a. MM PROGRAM?

Key in the name of the main memory program (six characters
or less) to be copied to extended memory and press [R/S].

b. XM FILE?

Key in the name of the extended memory file (six characters
or less) to copy the specified main memory program to and
press [R/S]. To default to the name of the specified
program, just press [R/S].

2. The HP-41 will display "*WORKING*" as the specified main memory
program is copied to extended memory. When completed, the HP-41 will
beep, stop, and display "DONE".

Examples
1. Copy main memory program M2XMP to extended memory under the file name
"P1-2A",

Step Prompt User Input Display

1. [XEQ]"M2XMP"
a. MM PROGRAM? M2XMP [R/S]
b. XM FILE? P1-2A [R/S]

2. *WORKING*

DONE

2. Copy main memory program M2XMP to extended memory under the same name.

Step Prompt _User Input = _Display
1. [XEQJ"M2XMP"

a. MM PROGRAM? M2XMP [R/S]

b. XM FILE? [R/S] M2XMP

2. ¥WORKING*

DONE
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Comments

1. If the specified extended memory file already exists, it will be
replaced.



-36-

M2MSP (Main memory TQ Mass Storage, Program)
Program No,: 41P1-3 Other Programs in This File: M2XMP
Purpose

To copy a program from main memory to mass storage with all parameters
prompted for.

Minimum SIZE: 000
Required Peripherals
Extended Functions/Memory Module (HP 82180A)
HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions

1. Execute M2MSP and follow the prompts:
a. MM PROGRAM?

Key in the name of the main memory program (six characters
or less) to be copied to mass storage and press [R/S].

b. MS FILE?

Key in the name of the mass storage file (six characters or
less) to copy the specified main memory program to and press
[R/S]. To default to the name of the specified program,
just press [R/S].

c. REPLACE? Y/N

Press [Y] (the multiply key) to indicate that an existing,
secured mass storage file with the name of the destination
file is to be replaced. Press any other key to insure the
destination file will not replace any secured file.

2. The HP-41 will display "*WORKING*" as the specified main memory
program is copied to mass storage, secured, and verified. When
completed, the HP-41 will beep, stop, and display "DONE".
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Examples

1. Copy main memory program M2MSP to mass storage under the file name

"P1-3A", replacing an existing, secured mass storage file named
"P1-3A",

Step __Prompt ==~ __User Input = _Display

preliminary - "M2MSP,P1-3A"
[XEQI"WRTP"
IIP1-3A"
[XEQJ"SEC"
1. [XEQ]"M2MSP"
a. MM PROGRAM? M2MSP [R/S]
b. MS FILE? P1-3A [R/S]
c. REPLACE? Y/N [yl YES
2. ¥WORKING*

DONE

2. Copy main memory program M2MSP to mass storage under the same name,
not replacing any existing, secured mass storage file.

Step Prompt User Input Display
1. [XEQ]"M2MSP"
a. MM PROGRAM? M2MSP [R/S]
b. MS FILE? [R/S] M2MSP
c. REPLACE? Y/N [N] NO
2. ¥WORKING*
DONE

1. The purpose of the "REPLACE? Y/N" prompt is to prevent unplanned loss
of mass storage files. To this end, the user should press "YES" (the

multiply key) only when a mass storage file is supposed to be
replaced.

2. If the specified mass storage file already exists and is unsecured, it
will be replaced, regardless of the answer to the "REPLACE? Y/N"
prompt.
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XM2MP (eXtended Memory IQ Main memory, Program)
Program No,: 41P2-1 Other Programs in This File: MS2MP

u Se

To copy a program from extended memory to main memory with all parameters
prompted for.

Minimum SIZE: 000
Required Peripherals

Extended Functions/Memory Module (HP 82180A)
Instructions

1. Execute XM2MP and follow the prompt:

a. XM FILE?

Key in the name of the extended memory file (six characters
or less) to be copied to main memory and press [R/S].

2. The HP-41 will display "*WORKING*" as the specified extended memory
file is copied to main memory. When completed, the HP-41 will beep,
stop, and display "DONE". To execute the program just copied to main

memory, if it has the same name as the extended memory file, press
[(R/S].

Examples
1. Copy extended memory file "M2XMP'" to main memory.

Step __Prompt =~ __User Input  _Display

preliminary - Use M2XMP to copy itself to extended
memory file "M2XMPY,

1. [XEQ]"XM2MP"
a. XM FILE? M2XMP [R/S]
2. *WORKING*

DONE
Comments

1. Since XM2MP uses the XF: GETSUB function, a superfluous END may be

placed before the last program in main memory. The END can be removed
with the procedure described in Section A.
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XM2XMP (eXtended Memory T0 extended Memory, Program)
Program No,: 41P2-2 Other Programs in This File: MS2MSP
Purpose

To duplicate a program file in extended memory (under a new file name)
with all parameters prompted for.

Minimum SIZE: 000
Required Peripherals
Extended Functions/Memory Module (HP 82180A)
Instructions
1. Execute XM2XMP and follow the prompts:
a. XM SRC FILE?

Key in the name of the source extended memory file (six
characters or less) and press [R/S].

b. file PRGM?
where
file = source extended memory file name.

Key in the name of any program (six characters or less)
in the source extended memory file and press [R/S]. If
the program name is the same as the source file name,
just press [R/S].

C. XM DST FILE?

Key in the name of the destination extended memory file (six
characters or less) to copy the source extended memory file
to and press [R/S].

2. The HP-41 will display "*WORKING*" as the program in the specified
source extended memory file is copied from extended memory through
main memory back to extended memory. When completed, the HP-41 will
beep, stop, and display "DONE",
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Examples

1. Duplicate the extended memory program file "P2-2A", which contains the
program M2XMP, under the new file name "M2XMP",

Step Prompt —User Input = _Display

preliminary - Use M2XMP to copy itself to extended
memory file "P2-2A",

1. [XEQI"XM2XMP

a. XM SRC FILE? P2-2A [R/S]

b. P2-2A PRGM? M2XMP [R/S]

c. XM DST FILE? M2XMP [R/S]

2. *WORKING*
DONE

2. Duplicate the extended memory file "M2XMP", which contains the program
M2XMP, under the new file name "P2-2B".

Step Prompt User Input Display

preliminary - Use M2XMP to copy itself to extended
memory file "M2XMP" (or follow Example 1).

1. [XEQ]"XM2XMP"

a. XM SRC FILE? M2XMP [R/S]

b. M2XMP PRGM? [R/S] M2XMP

c. XM DST FILE? P2-2B [R/S]

2. *WORKING*

DONE

Comments

1. Since XM2XMP uses the XF: GETSUB function, a superfluous END may be
placed at the end of main memory. The END can be removed with the
procedure described in Section A.

2. XM2XMP temporarily creates a dummy main memory program of the same
size as the source extended memory file. Therefore, enough main
memory program registers must be available to move the program through
main memory.

3. If the specified destination extended memory file already exists, it
will be replaced.
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XM2MSP (eXtended Memory JQ Mass Storage, Program)
Program No,: 41P2-3 Other Programs in This File: MS2XMP
Burpose

To copy a program file from extended memory to mass storage with all
parameters prompted for.

Minimum SIZE: 000

Required Peripherals

Extended Functions/Memory Module (HP 82180A)
HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions
1. Execute XM2MSP and follow the prompts:
a. XM FILE?

Key in the name of the extended memory file (six characters
or less) to be copied to mass storage and press [R/S].

b. file PRGM?
where
file = extended memory file name.

Key in the name of any program (six characters or less) in
the specified extended memory file and press [R/S]. If the
program name is the same as the extended memory file name,
just press [R/S].

c. MS FILE?

Key in the name of the mass storage file (six characters or
less) to copy the extended memory file to and press [R/S].
To default to the name of the extended memory file, just
press [R/S].

d. REPLACE? Y/N

Press [Y] (the multiply key) to indicate that an existing,
secured mass storage file with the name of the destination
file is to be replaced. Press any other key to insure the
destination file will not replace any secured file.

2. The HP-41 will display "*WORKING*" as the specified extended memory
file is copied from extended memory through main memory to mass
storage, secured, and verified. When completed, the HP-41 will beep,
stop, and display "DONE".
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Examples

1. Copy the extended memory program file "P2-3A", which contains the
program M2XMP, to mass storage file "P2-3B", replacing an existing,
secured mass storage file named "P2-3B".

Step Prompt —User Input = _Display

preliminary - Use M2XMP and M2MSP to copy themselves
to extended memory file "P2-3A" and mass
storage file "P2-3B", respectively; note
that "P2-3B" is secured by M2MSP.

1. [XEQI"XM2MSP"

a. XM FILE? P2-3A [R/S]

b. P2-3A PRGM? M2XMP [R/S]

c. MS FILE? P2-3B [R/S]

d. REPLACE? Y/N Lyl YES

2. ¥WORKING*

DONE

2. Copy the extended memory program file "M2XMP", which contains the
program M2XMP, to mass storage file "M2XMP", not replacing any
existing, secured mass storage file.

Step Prompt User Input Display

preliminary - Use M2XMP to copy itself to extended
memory file "M2XMP",

1. [XEQ]"XM2MSP"

a. XM FILE? M2XMP [R/S]

b. M2XMP PRGM? [R/S] M2XMP

C. MS FILE? [R/S] M2XMP

d. REPLACE? Y/N (N1 NO

2. *WORKING*

DONE

1. Since XM2MSP uses the XF: GETSUB function, a superfluous END may be
placed at the end of main memory. The END can be removed with the
procedure described in Section A.

2. XM2MSP temporarily creates a dummy main memory program of the same
size as the extended memory file. Therefore, enough main memory
program registers must be available to move the program through main
memory .

3. The purpose of the "REPLACE? Y/N" prompt is to prevent unplanned loss
of mass storage files. To this end, the user should press "YES" (the
multiply key) only when a mass storage file is supposed to be
replaced.

4. If the specified mass storage file already exists and is unsecured, it
will be replaced, regardless of the answer to the "REPLACE? Y/N"
prompt.
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MS2MP (Mass Storage IQ Main memory, Program)
Program_No,: 41P3-1 Other Programs in This File: XM2MP
Purpose

To copy a program from mass storage to main memory with all parameters
prompted for.

Minimum SIZE: 000
equir ipher

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions
1. Execute MS2MP and follow the prompt:
a. MS FILE?

Key in the name of the mass storage file (six characters
or less) to be copied to main memory and press [R/S].

2. The HP-41 will display "*WORKING*" as the specified mass storage file
is copied to main memory. When completed, the HP-41 will beep, stop,
and display "DONE". To execute the program just copied to main
memory, if it has the same name as the mass storage file, press [R/S].

Examples
1. Copy mass storage file "M2MSP" to main memory.
Step Prompt —User Input = _Display
preliminary - Use M2MSP to copy itself to mass
storage file "M2MSP",
1. [XEQ]"MS2MP"
a. MS FILE? M2MSP [R/S]
2. *WORKING*
DONE
Comments

1. Since MSZMP uses the IL: READSUB function, a superfluous END may be
placed before the last program in main memory. The END can be removed
with the procedure described in Section A.
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MS2XMP (Mass Storage IQ eXtended Memory, Program)

Program No,: 41P3-2 Qther Programs in This File: XM2MSP

Purpose

To copy a program file from mass storage to extended memory with all
parameters prompted for.

Minimum SIZE: 000

e S

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive
Extended Functions/Memory Module (HP 82180A)

Instructions
1. Execute MS2XMP and follow the prompts:

2.

a. MS FILE?

Key 1n the name of the mass storage file (six characters
or less) to be copied to extended memory and press [R/S].

b. file PRGM?
where
file = mass storage file name.

Key in the name of any program (six characters or less) in
the specified mass storage file and press [R/S]. If the
program name is the same as the mass storage file name,
Just press [R/S].

C. XM FILE?

Key in the name of the extended memory file (six characters
or less) to copy the mass storage file to and press [R/S].
To default to the name of the mass storage file, just

press [R/S].

The HP-41 will display "¥WORKING*" as the specified mass storage file
is copied from mass storage through main memory to extended memory.
When completed, the HP-41 will beep, stop, and display "DONE".
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Examples

1. Copy the mass storage program file "P3-2A", which contains the program
M2MSP, to extended memory file "P3-2B",

Step Prompt —User Ipput = _Display

preliminary - Use M2MSP to copy itself to mass storage
file "P3-2A".

1. [XEQJ"MS2XMP"

a. MS FILE? P3-2A [R/S]

b. P3-2A PRGM? M2MSP [R/S]

c. XM FILE? P3-2B [R/S]
2. ¥WORKING*

DONE

2. Copy the mass storage program file "M2MSP", which contains the program
M2MSP, to extended memory file "M2MSP',

Step Prompt _User Input = _Display

preliminary - Use M2MSP to copy itself to mass storage
file "M2MSP",

1. [XEQ]"MS2XMP"

a. MS FILE? M2MSP [R/S]

b. M2MSP PRGM? (R/S] M2MSP

c. XM FILE? [R/S] M2MSP
2. *WORKING*

DONE

1. Since MS2XMP uses the IL: READSUB function, a superfluous END may be

placed at the end of main memory. The END can be removed with the
procedure described in Section A.

2. MS2XMP temporarily creates a dummy main memory program of the same
size as the mass storage file. Therefore, enough main memory program
registers must be available to move the program through main memory.

3. If the specified extended memory file already exists, it will be
replaced.
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MS2MSP (Mass Storage IQ Mass Storage, Program)

Program No,: 41P3-3 Other Programs in This File: XM2XMP
Eut:pose

To duplicate a program file in mass storage (under a new file name)
with all parameters prompted for.

Minimum SIZE: 000
Required Peripherals

Extended Functions/Memory Module (HP 82180A)
HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions
1. Execute MS2MSP and follow the prompts:

a. MS SRC FILE?

Key in the name of the source mass storage file (six
characters or less) and press [R/S].

b. file PRGM?
where
file = source mass storage file name.

Key in the name of any program (six characters or less)
in the source mass storage file and press [R/S]. If
the program name is the same as the source file name,
Jjust press [R/S].

c. MS DST FILE?

Key in the name of the destination mass storage file (six
characters or less) to copy the source mass storage file
to and press [R/S].

d. REPLACE? Y/N

Press [Y] (the multiply key) to indicate that an existing,
secured mass storage file with the name of the destination
file is to be replaced. Press any other key to insure the
destination file will not replace any secured file.

2. The HP-41 will display "*WORKING*" as the program in the specified
source mass storage file is copied from mass storage through main
memory back to mass storage, secured, and verified. When completed,
the HP-41 will beep, stop, and display "DONE".
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Duplicate the mass storage program file "P3-3A", which contains the
program M2MSP, under the new file name "M2MSP", replacing an existing,
secured mass storage file named "M2MSP",

Step Prompt _—User Input = _Display

preliminary - Use M2MSP to copy itself to mass storage
files "P3-3A" and "M2MSP"; note that both
"P3-3A" and "M2MSP" are secured by M2MSP.

1. [XEQ]"MS2MSP"

a. MS SRC FILE? P3-3A [R/S]

b. P3-3A PRGM? M2MSP [R/S]

c. MS DST FILE? M2MSP [R/S]

d. REPLACE? Y/N Lyl YES

2. *WORKING*
DONE

Duplicate the mass storage file "M2MSP", which contains the program
M2MSP, under the new file name "P3-3B", not replacing any existing,
secured mass storage file.

Step Prompt _User Input = _Display

preliminary - Use M2MSP to copy itself to mass storage
file "M2MSP" (or follow Example 1).

1. [XEQ]'""MS2MSP"

a. MS SRC FILE? M2MSP [R/S]

b. M2MSP PRGM? [R/S] M2MSP

c. MS DST FILE? P3-3B [R/S]

d. REPLACE? Y/N [N] NO

2. ¥WORKING*

DONE

Since MS2MSP uses the IL: READSUB function, a superfluous END may be
placed at the end of main memory. The END can be removed with the
procedure described in Section A.

MS2MSP temporarily creates a dummy main memory program of the same
size as the source mass storage file. Therefore, enough main memory
program registers must be available to move the program through main

memory.

The purpose of the "REPLACE? Y/N" prompt is to prevent unplanned loss
of mass storage files. To this end, the user should press "YES" (the
multiply key) only when a mass storage file is supposed to be
replaced.

If the specified destination mass storage file already exists and is
unsecured, it will be replaced, regardless of the answer to the
"REPLACE? Y/N" prompt.
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B2XMP (Barcode IQ eXtended Memory, Program)
Program No,: 41P5-2 Other Programs in This File: B2MSP
Purpose

To copy a program from barcode to extended memory with all parameters
prompted for.

Minimum SIZE: 000

Required Peripherals

Optical Wand (HP 82153A)
Extended Functions/Memory Module (HP 82180A)

Instructions
1. Execute B2XMP and follow the prompts:
a. GIO . . 7
Press [R/S] only if the last program in main memory has its
own END; otherwise, press [shift][GTOJ[.][.] to insure the
last program has its own END, and go to Step 1.
b. XM FILE?

Key in the name of the extended memory file (six characters
or less) to copy barcode to and press [R/S].

c. file PRGM?

where
file = extended memory file name.

Key in the name of the program (six characters or less) in
the barcode and press [R/S]. If the program name is the
same as the extended memory file name, just press [R/SJ.

d. SCAN BARCODE
Scan the first 1ine of the program barcode to copy to
extended memory. If the HP-41 displays a wand error message
(prefixed by "W:") or doesn't respond to a scan, try again,
perhaps varying scan speed or wand angle.

e. W: RDY nnn
where

nnn = next line of barcode to scan.

Scan barcode line nnn and repeat this step until all lines
of the barcode have been successfully scanned.
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1.
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The HP-41 will display "W: WORKING", then "*WORKING*" as the program
in the barcode is copied from main memory to extended memory. When
completed, the HP-41 will beep, stop, and display "DONE".

Copy the program P5-2B in barcode below to extended memory file
"P5-2A",

BARCODE FOR PS5S-2E

Program Registers Required: 3
ROW 1: LINES 1 - 2

ROW 2: LINES 2 - 5

2.

Step Prompt User Input Display

preliminary - Press [shift]l[GTOJ[.]J[.] to insure that the
last program in main memory has its own END.

1. [XEQ]"B2XMP"

a GTO . . ? [R/S]

b. XM FILE? P5-2A [R/S]

c. P5-2A PRGM? P5-2B [R/S]

d. SCAN BARCODE (Scan 1st 1ine)

e W: RDY 02 (Scan 2nd 1ine)

2. W: WORKING
¥WORKING*
DONE

Copy the program P5-2B in barcode in Example 1 to extended memory file
"P5-2B".

Step Prompt _User Input _Display

preliminary - Press [shift]l[GTOI[.]J[.] to insure that the
last program in main memory has its own END.

1. [XEQ]"B2XMP"

a. GTO . . ? [R/S]

b. XM FILE? P5-2B [R/S]

c. P5~2B PRGM? [R/S] P5-2B

d. SCAN BARCODE (Scan 1lst 1line)

e. W: RDY 02 (Scan 2nd line)
2. W: WORKING

*WORKING*
DONE
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The Optical Wand Owner's Manual recommends protecting barcode while
scanning with one of the transparent sheets supplied with the Wand.

B2XMP temporarily creates a dummy main memory program of the same size
as the program barcode. Therefore, enough main memory program
registers must be available to move the program through main memory.

If the specified extended memory file already exists, it will be
replaced.
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BZMSP (Barcode JQ Mass Storage, Program)

P rogram No, :

ur e

41P5-3 Other Programs in This File: B2XMP

To copy a program from barcode to mass storage with all parameters

prompted for.

Minimum SIZE:

Required Peripherals

Optical Wand (HP 82153A)

Extended Functions/Memory Module (HP 82180A)

HP-IL Interface Loop Module (HP 82160A)

HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions

1. Execute B2MSP and follow the prompts:

a.

GTO . . ?

Press [R/S] only if the last program in main memory has its
own END; otherwise, press [shift]J[GTOI[.]J[.] to insure the
last program has its own END, and go to Step 1.

MS FILE?

Key in the name of the mass storage file (six characters
or less) to copy barcode to and press [R/S].

file PRGM?

where
file = mass storage file name.
Key in the name of the program (six characters or less) in

the barcode and press [R/S]. If the program name is the
same as the mass storage file name, just press [R/S].

REPLACE? Y/N

Press [Y] (the multiply key) to indicate that an existing,
secured mass storage file with the name of the destination
file is to be replaced. Press any other key to insure the
destination file will not replace any secured file.

SCAN BARCODE

Scan the first 1ine of the program barcode to copy to mass
storage. If the HP-41 displays a wand error message
(prefixed by "W:") or doesn't respond to a scan, try again,
perhaps varying scan speed or wand angle.
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f. W: RDY nnn
where
nnn = next line of barcode to scan.

Scan barcode line nnn and repeat this step until all lines
of the barcode have been successfully scanned.

2. The HP-41 will display "W: WORKING", then "¥WORKING*" as the program
in the barcode is copied from main memory to mass storage, secured,
and verified. When completed, the HP-41 will beep, stop, and display
"DONE".

Examples

1. Copy the program P5-3B in barcode below to mass storage file "P5-3A",
replacing an existing, secured mass storage file named "P5-3A".

BARCODE FOR FS-3B

Frogram Registers Required: S

ROW 1: LINES [ - Z

O A

KOW 2: LINES 2 - &

i

Step Prompt User Input Display

preliminary - Press [shift][GTO][.][.] to insure that the
last program in main memory has its own END.
Use M2MSP to copy itself to mass storage
file "P5-3A"; note that "P5-3A" is secured

by M2MSP.

1. [XEQ]I"B2MSP"

a GTO . . ? [R/S]

b MS FILE? P5-3A [R/S]

c. P5-3A PRGM? P5-3B [R/S]

d. REPLACE? Y/N [yl YES

e SCAN BARCODE (Scan 1lst line)

f W: RDY 02 (Scan 2nd line)
2. W: WORKING

*¥WORKING*
DONE
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Copy the program P5-3B in barcode in Example 1 to mass storage file
"P5-3B", not replacing any existing, secured mass storage file.

Step Prompt User Input Display

preliminary - Press [shift][GTOJ[.J[.] to insure that the
last program in main memory has its own END.

1. [XEQI"B2MSP"

a. GTO . . ? [R/S]

b. MS FILE? P5-3B [R/S]

c. P5-3B PRGM? [R/S] P5-3B

d. REPLACE? Y/N [N] NO

e. SCAN BARCODE (Scan 1st 1ine)

f. W: RDY 02 (Scan 2nd l1ine)

2. W: WORKING
*WORKING*
DONE

The Optical Wand Owner's Manual recommends protecting barcode while
scanning with one of the transparent sheets supplied with the Wand.

B2MSP temporarily creates a dummy main memory program of the same size
as the program barcode. Therefore, enough main memory program
registers must be available to move the program through main memory.

The purpose of the "REPLACE? Y/N" prompt is to prevent unplanned loss
of mass storage files. To this end, the user should press "YES" (the
multiply key) only when a mass storage file is supposed to be
replaced.

If the specified mass storage file already exists and is unsecured, it
will be replaced, regardless of the answer to the "REPLACE? Y/N"
prompt.
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D. Program Listings
The program 1listings on the following pages were printed by an
HP 82162A Thermal Printer set to MAN mode. Use the table below to locate

the page number of any 0S-41 program movement program listing or barcode.

Table 1-2. Program Movement Program Listing and Barcode Locations.

Page Number for

0S-41 Program Listing Barcode
M2MP « e s e s e e s e & . . 58 395
M2XMP . . . . 0 0 0 s o oo 59 396
M2MSP . . . o 0 0 o o o o .. 59 396
XM2MP . . . . . . o . oo .. B0 398
XM2XMP . .+ ¢ ¢ ¢ « « « + « . 61 399
XM2MSP . . . . .+« + o o . . 62 401
MS2MP . . . . . . . . . . . . 60 398
MSZ2XMP . . . ¢ ¢ &« ¢« ¢« « . . . 62 401
MS2MSP . . . . « « ¢« ¢ ¢ « . . 61 399
B2xMP . . . . . . « « +« .+ .. 63 403

B2MSP . . . . . ¢ o o o . .. 63 403
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0S-41 Program Movement Program Listing: M2MP

Proarams Registers:

Brtes: 86

AleLBL "HM2MP-

Az “41Pi-1-

B3 F5? 58

a4 GT0 28

85 CF 21

AE MM PROGRAM?-
A7 AON

A8 PROMPY

A9 AOFF

18 ASTO X

{1 = *HORKING*"
12 AVIEK

13+LBL 28

14 LA

13 ARCL X

I R

17 SAvEP
18-
19 GETSUE
28 PURFL
21 FS? 535
22 SF 21
23 “DONE"
24 ASTO X
23 BEEP
26 CLD

27 EMD
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0S-41 Program Movement Program Listing: M2XMP, M2MSP

Program Reaisters: 29

Bytes: 283

BieLBL "MZ2iHP- 51 RIN

82 "41pPi-2* J24LBL 82
83 5F €5 53 = *HORKIHG"
A4 GT0 84 34 AVIER
AS¢LBL "HZNSP* JoeLBL 83
86 "4iP1-3- af CLA

#7 CF 85 57 ARCL ¥
@3¢LBL f4 58 FS7C 86
#9 F57 54 59 INSEC
1@ GT0 @83 £8 CLA

11 CF 86 6l ARCL ¥
12 OF 21 62 “F."
13 “MM PROGRAK?" 63 ARCL X
14 AONH b4 F57 @3
13 PROMPT 65 SAYEP
16 RAOFF bh FC? 83
17 ASTO Y 67 WRTP
18 CF 23 88 CLA

19 =¥8" £9 ARCL ¥
28 FC7 85 78 FL? 83
21 "HS® 71 VERIFY
22 =k FILE?" 72 FL7C @5
27 AON 73 5EC

24 PROWPT 74 F5? 55
25 AOFF 75 5F 21
26 FC? 23 76 =DOHE"
27 CLA 77 ASTO ¥
28 FC? 23 78 BEEP
29 ARCL ¥ 79 CLD

38 FC2C 23 88 END

3 AYIEH

32 ASTO X

I3FS? 85

34 GT0 82

35 Rt

36 "REPLACE? V/H"

37 AVIEM

38¢LBL 8]

39 RIH

48 GETKEY

41 X=87

42 GT0 @l

43 71

44 "YES"

45 ¥#Y?

46 “NO-

47 AVIEH

45 ¥=Y?

49 5F 86

58 RDN
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0S-41 Program Movement Program Listing: XM2MP, MS2MP

Proaram Registers: 16
Brtes: 118

A1eLBL ~EM2MP-
82 -41p2-i-
#% 5F @5

84 LT0 @A
AS+LBL "WS2HP-
86 "41P3-i-
87 CF @85

A3+ Bl a8

89 F57 S8

18 670 81

11 =¥H=

12 FC7 85

13 =M&-=

14 =+ FILE?"
15 ADH

{6 PROWPT

17 AOFF

18 ASTO ¥

19 = *HORKIHG*"
28 OF 21

21 AYIEM
22+LBL At

23 LA

24 ARCL ¥

25 F57 85

26 GETSUR

27 FL7C 83
28 READSUR
29 F§7 33

38 5F 21
Rt

32 "DONE-

33 ASTO ¥

34 BEEP

25 €L

36 RTH

37 GTO IND Y
38 END



Proaram Kesisters:

Bytes: 247

ALeLBL ~XMZENP"
82 -4ipz-2-

83 5F 85

a4 GT0 948
A5¢LBL “HS2HSP"
86 ~41P3-3°

#7 CF 83
AgeLBL Ad

89 FS? 54

18 G670 83

11 CF @b

12 CF 21

13 “¥H"

14 FC? &3

15 "MS"

16 "k SRC FILE?"
17 AON

18 PROMPT

19 ASTO L

28 "+ PRGM?"

21 CF 23

22 PRONPT

23 FC7 23

24 CLA

25 FL7 23

26 ARCL L

27 FC7C 23

20 AVIEN

29 ASTO ¥

38 -¥me

3 FC7 85

12 -Es®

33 *F DST FILE?"
34 PROMPT

35 AOFF

36 ASTO X

37 F5? @85

38 GT0 #2

19 rt

4@ "REPLACE? Y/N"

41 AVIEM
42+LBL a1
43 RDN

44 GETKEY
45 X=87
46 LT 81
47 71

48 “YES"
49 X2¥7
58 “NO"

0S-41 Program Movement Program Listing:
6

XM2XMP, MS2MSP

51 AVIEN
52 %=Y?
53 5F 8
54 RDN

55 RIN
S6eLBL 82
57 = *HORKING*"
5% AYIEW
59LEL 83
68 CLA

&1 ARCL L
62 FS7 85
63 GETSUR
&4 FC7 85
65 READSUR
66 FS7 A5
67 GTD 84
68 CLA

£9 ARCL %
78 FSC 86
71 UNSEC
724LBL 84
73 CLA

74 ARCL Y
75 k"
76 ARCL X
77 FS7 85
78 SAVEP
79 FC? @5
WRTP
CLA
ARCL ¥
3 FC? 85
VERIFY
FC7C 85
SELC
CLA

3% ARCL ¥
89 PCLPS
9 F$? 55
91 SF 21
92 =DONE"
93 ASTO ¥
94 BEEP
95 LD

9% END

[ ]
=

Do B = R o ol Rt}
TR ) Q- d T e

)
T

R Wil
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0S-41 Program Movement Program Listing: XM2MSP, MS2XMP

Proaram Registers: 36

Bries: 249

. YMOMCE s 51 ¥=@?
b 52 GT0 81
@3 SF 25 gi fige.
A4 GTO 8@ AN
ASeLEL "MG2XMP- S
A6 *41p3-2- 36 “NO
A7 CF 85 3 ﬂVIE“
Aag+LBL 89 38 ¥=Y?
A9 F5? 5@ 39 SF @6
18 GT0 @3 2? 333
11 CF 86 _
12 IF 21 624LBL 82
17 “ype 63 = *MORKING**

4 O &4 AYIEN
7B
i: fﬁé.ﬂﬁ 65eLBL 83
16 "k FILE?" 66 (1A
17 ROH 67 HRCLBk
68 FS? 85
b
ié EE?RF{ 69 GETSUB
58 ~L PROH?" 78 FC? 85
3 °F 22 71 READSUB
23 PRONP 72 FC7 85
b T
gl 72 CT0 04
2 CLR 74 CLA
2% Fro 93 75 ARCL X
% GRCL L 76 FS2C 86
57 FOoC 53 77 UNSEC
28 OVIEH 784LBL 84
29 QSTO ¥ 79 OLA
39 Mg 89 ARCL Y
1 FO? 85 81 °F,~
12 =y 82 ARCL X
12 "k FILE?" g3 FS? 85
34 PROMPT 84 WRTP
5 ADFF 85 FC7 @85
36 FC? 23 86 SAVEP
7 0n 87 CLA
28 FC? 23 88 ARCL X
19 GRCL L 89 FS? 85
48 FLIC 23 98 VERIFY
41 AVIEN 91 FS2C 85
42 ASTO X 92 SEC
41 FC? 85 93 CLA
44 GT0 82 94 ARCL Y
45 p¢ 95 PCLPS
46 "REPLACE? Y/N* gg gﬁ?zfﬁ
47 AVIEW 5F 21
43¢ BL A1 98 =DONE
49 RDN 99 nsrg X
: 188 BEE
5@ GETKEY
181 CLD

182 END
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0S-41 Program Movement Program Listing: B2XMP, B2MSP

Progras Reaisters: 34

Bytes: 232

A1eLBL -BZXHP"
A2 =41P5-2"
83 5F a5

A4 GTD @4
A5¢LBL "B2MSP-
86 =41P5-3"
87 CF @5
Ag+LRL 04

a9 CF 21

18 F5? 58

11 GTO @2

12 CF 26

13 =670 ,. ?°
14 PROMPT

15 =XM"

16 FC? 85

17 =HS"

18 =k FILE?"
19 AON

2@ PROWPT

21 AETO Y

22 "F PRGH?"
23 CF 23

24 PROWFT

25 AOFF

26 FC? 23

27 CLA

28 FL7 23

29 ARCL Y

e FC7C 23
31 AVIEW

32 ASTO

37 F5? &5

34 G670 82

n e

36 “REPLACE? Y/H"
37 AVIER
IgeLEL 8l

39 EIH

48 GETKEY

41 ¥=@?

42 G670 @l

43 71

44 "YES®

45 ¥#7?

46 “HO"

47 AYIEHW

42 ¥=Y?

49 5F 86

5@ RIN

31 RIM

J2¢LBL 82

53 “SCAN BARCODE"
54 AVIEW

33 WHDSUB

56 " *WORKING#*
57 AYIEW

38 FS? 83

39 61D €3

68 CLA

61 ARCL Y

62 FS?C 86

53 UNSEC

fdeLBL @3

65 CLA

66 ARCL ¥

67 "F."

a3 ARCL Y

A9 F57 83

78 SAVEP

71 FC? 85

72 HRTP

73 CLa
4 ARCL Y
75 FC? 83
76 VERIFY
77 FC2C @5
74 SEC

79 CLA

8@ ARCL X
81 PLLPS
82 F87 53
83 5F 21
84 ~DIONE"
25 @570 A
86 BEEF
87 CLD

8% EMI
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Chapter 2: THE MOVEMENT OF NUMERIC AND ALPHANUMERIC DATA
A. Introduction

Data, generally defined as numeric information (but which can include
alphabetic characters in groups of up to six, known as alphanumeric data),
can be stored, recalled, moved, printed, or viewed, using a multitude of
functions or 0S-41 programs. Table 2-1 shows the array of possibilities:
calculator functions (1ike STO and RCL); functions available in modules
such as the Extended Functions/Memory Module (1like SAVER and GETR);
functions available in the HP-IL Module (1like WRTR and READR); functions in
peripherals such as the Card Reader (1like WDTA and RDTA); and 0S-41
programs written to streamline or extend these basic functions (like
"M2XMD" and "XM2MSD").

Table 2-1 shows the common types of data movement along with the
functions and/or programs to effect such movement. In Section B,
additional details are given so that the user can avoid most references to
the HP-41 or peripheral manuals. Subsections 5-5 and 5-7 also discuss
functions to manipulate the Y, Z, T, and L stack registers. QS-41 program
instructions can be found in Section C. Remember that all data movement
functions and programs work with both numeric and alphanumeric data.

Most of the cells in Table 2-1 contain two numbers; the one in the
upper left corner indicates the page in the text where this cell is
discussed while the number in parentheses shows the page where the

indicated QS-41 program instructions can be found.
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B. Eunctions, Programs., and Their Use

1-1.1/ MAIN MEMORY to MAIN MEMORY

a.

Use XF: REGMOVE (X:sss.dddnnn)?/, or use the Block Move program
PPC: BM (X:nnn; Y:ddd; Z:sss)

to copy the contents of the block of nnn registers starting with
main memory register sss into the block of main memory registers
starting with ddd. Note: the contents of the destination
registers (i.e., starting with ddd) are lost.

Use XF: REGSWAP (X:sss.dddnnn)

to exchange the contents of the block of nnn registers starting
with main memory register sss with the block of main memory
registers starting with ddd.

Use the Block Exchange program
PPC: BE (X:bbb.eeeii; Y:bbb.eeeii)

to exchange two blocks of main memory registers, each described by
the control words in the X and Y registers; bbb indicates the

beginning registers, eee the ending registers, and ii indicates the
increment values.

Note: The control words are the standard form used by the DSE and
ISG functions; also, the indicated blocks can overlap, but usually
are independent.
Use the Block Rotate program

PPC: BR (X:+nnn; Y:bbb)

to rotate up (+nnn) or down (-nnn) one register the contents of nnn
main memory registers starting with register bbb. BR works on the
storage registers in the same way as R+ and RDN do on the stack.

To copy data from one block of main memory registers to another
with all parameters prompted for, use the 0S-41 program

"M2MD" (Main memory JO Main memory, Data).

l/Subsection numbers are keyed to Table 2-1 and indicate movement from row
number (given first) to column number.

Z/Throughout this text, the parameters needed in the stack registers and ALPHA
(indicated by A) register are indicated in parentheses.
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1-2. MAIN MEMORY to EXTENDED MEMORY
a. Use XF: QBELQ}f (X:nnn; A:filename)

to create a file of nnn registers with the indicated file name,
then use either

(1) XF: SAVER (working file or A:filename)
to copy consecutive registers starting with main memory
register 00 up to the file limit or to main memory register
SIZE-1, or

(2) XF: SEEKPTA (X:rrr; A:filename), or

XF: SEEKPT (X:rrr) .
to move the pointer to register rrr of the named (or working)
extended memory file, followed by

XF: SAVERX (X:bbb.eee)
to copy main memory registers bbb through eee.

b. To copy data from main memory to extended memory with all
parameters prompted for, use the 0S-41 program

"M2XMD" (Main memory TO eXtended Memory, Data).

1-3. MAIN MEMORY to MASS STORAGE
a. Use IL: CREATE (X:nnn; A:filename)

to create a file of nnn registers with the indicated file name,
then use either

(1) IL: WRTR (A:filename)
to copy consecutive registers starting with main memory

register 00 up to the file 1imit or to main memory register
SIZE-1, or

3/An underline is used throughout this text to indicate that the function is
the Jogical one to use to make the file named in the ALPHA register the
"working file" (see the Extended Functions/Memory Module Owner's Handbook,
page 23).
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(2) IL: SEEKR (X:rrr; A:filename)

to move the pointer to register rrr of the named (or working)
mass storage file, followed by

IL: WRTRX (X:bbb.eee)

to copy main memory registers bbb through eee.
Use IL: WRTA (A:filename)
to copy all main memory information (including all data registers
and programs) to mass storage under the specified file name. If a
"write all" file already exists with the specified file name, it
will be replaced unless protected by the IL: SEC function.

To copy data from main memory to mass storage with all parameters
prompted for, use the 0S-41 program

"M2MSD" (Main memory TQ Mass Storage, Data).

MAIN MEMORY to MAGNETIC CARDSY

Use CR: WDTA

to copy all main memory registers to magnetic cards; copying starts
with register 00 and stores 32 registers per card (16 registers per
side).

Use CR: WDTAX (X:bbb.eee)

to copy main memory registers bbb through eee to magnetic cards.

Use CR: WALL

to copy all main memory information (including all data registers
and programs) to magnetic cards.

To copy data from main memory to magnetic cards with all parameters
prompted for, use the 0S-41 program

"M2CD" (Main memory JQ magnetic Cards, Data).

MAIN MEMORY to X REGISTER

To recall (copy to the X register) contents of individual main
memory registers, use

1-4.
d.
b.
Cn
d.
1-5.
d.
4/

Before using the CR: VER function to verify magnetic cards, refer to

Section D for an explanation of the VER bug that can alter extended memory.
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(1) RCL,
(2) RCL IND, or
(3) RCL IND (ST)

b. Use the Memory to Stack program
PPC: MS (R6:nnn)

to recall to the X, Y, Z, T, and L registers respectively, the
contents of the five consecutive registers beginning with register
nnn, the number presently stored in register 6.

c. The utility program "RCLD" facilitates the recall of individual

main memory registers with addresses over 99. This program is an
adaptation of a routine called "RCLL"™ (in "STOL" by Lafoiet, 1982).

It is suggested that "RCLD" be assigned to the [RCL] or the shift
[RCL] key for convenience. For more details, see the Comments
section of 0S-41 program "M2XD".

d. To copy data from main memory to the X register with all parameters
prompted for, use the 0S-41 program

"M2XD" (Main memory TO X register, Data).

1-6. MAIN MEMORY to PRINTER

Although the "printer" is stressed in all printer subsections, the
discussion applies generally to a TV monitor if an HP-IL Video
Interface is connected.

a. To view (and print, if the printer is connected) individual
registers, use

(1) VIEW,
(2) VIEW IND, or
(3) VIEW IND (ST) (see footnote 5)

b. To print all registers in main memory, use
P & IL: PRREG

c. To print a selected block of main memory registers, use one of the
following:

(1) for registers bbb through eee, use

P & IL: PRREGX (X:bbb.eee)

S/In indirect stack functions such as this, the "IND" is achieved, as usual, by
pressing the shift key, the "ST" is obtained by pressing the decimal point
key, and the cursor prompt must be satisfied by pressing a "stack letter"
key, X, Y, Z, T, or L (pot in ALPHA mode).
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(2) for registers currently designated as the statistical

registers ("normally" R11-R16), use

P & IL: PRX

(3) for automatic printing (and viewing) of the non-zero contents
of registers bbb through eee, incremented by ii, use

PPC: BV (X:bbb.eeeii)®’

d. To copy data from main memory to the printer with all parameters
prompted for, use the 0S-41 program

"M2PD" (Main memory JTQ Printer, Data).

MAIN MEMORY to DISPLAY

The display is commonly assumed to be synonymous with the X
register and, indeed, they frequently are one and the same. However,
when using VIEW (or AVIEW) they are quite distinct. It can be said
that when not VIEWing register nn (or Y, Z, T, or L) or AVIEWing, the
display defaults to viewing the X register.

a. To view individual main memory registers, use

(1) VIEW,
(2) VIEW IND, or
(3) VIEW IND (ST) (see footnote 5)

b. To automatically view the non-zero contents of main memory
registers bbb through eee, incremented by ii, use

PPC: BV (X:bbb.eeeii) (see footnote 6)

c. To copy data from main memory to the display with all parameters
prompted for, use the 0S-41 program

"M2DD" (Main memory IQ Display, Data).

EXTENDED MEMORY to MAIN MEMORY
a. Use XF: GETR (A:filename)
to recall (copy) an entire named file from the extended memory

register 00 to the corresponding main memory registers. Copying
stops upon reaching the file 1imit or main memory register SIZE-1.

Q/Reg1sters containing zero are automatically skipped, and setting flag 09
doubles the viewing pause, while setting flag 10 achieves a stop between
registers viewed.
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b. To recall a block of extended memory registers to main memory
registers bbb through eee, use either
XF: SEEKPTA (X:rrr; A:filename), or
XF: SEEKPT (X:rrr)

to position the pointer at the starting extended memory register
rrr, then use

XF: GETRX (X:bbb.eee)

c. To copy data from extended memory to main memory with all
parameters prompted for, use the 0S-41 program

"XM2MD" (extended Memory TO Main memory, Data).

2-2. EXTENDED MEMORY to EXTENDED MEMORY
a. HP-41CX users can use the function
CX: RESZFL (working file; X:#nnn)

to change the size of the working extended memory ASCII file to
nnn. If nnn is positive and a reduction in file size will erase
non-zero data, "FL SIZE ERR" will be displayed and the file size
won't change. This protective feature can be deactivated by
specifying a negative nnn.

b. To increase or decrease the size of an extended memory file, or to
copy data from one block of extended memory registers to another
block within the same file or another file, with all parameters
prompted for, use the 0S-41 program

"XM2XMD" (extended Memory TQ eXtended Memory, Data).

2-3. EXTENDED MEMORY to MASS STORAGE

a. To copy the entire contents of extended memory (program, data, and
ASCII files) to a mass storage "pseudo-write all" file, with all
parameters prompted for, use the 0S-41 program

"XM2MSE" (eXtended Memory TO Mass Storage, Entire).
Refer to Chapter 4 for details.

b. To copy data from extended memory to mass storage with all
parameters prompted for, use the 0S-41 program

"XM2ZMSD" (eXtended Memory TO Mass Storage, Data).
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EXTENDED MEMORY to MAGNETIC CARDS

a. To copy data from extended memory to magnetic cards with all
parameters prompted for, use the 0S-41 program

"XM2CD" (eXtended Memory IQ magnetic Cards, Data).

EXTENDED MEMORY to X REGISTER

a. To recall to the X register the contents of register rrr of the
named extended memory file, first use either

XF: SEEKPTA (X:rrr; A:filename) or
XF: SEEKPT (X:rrr)

to position the pointer at extended memory register rrr, then use
XF: GETX

After each execution of GETX, the pointer is advanced to the next
register in the working file.

b. To facilitate the recall process, use the program "RCEX" which
makes much of the detail transparent to the user. "RCEX" operates
just 1ike RCL except that the register recalled is in the current
working file of extended memory. The author of "RCEX" (Hill, 1983)
suggests assigning the program to the [RCL] key for convenience.
For more details, see the Comments section of 0S-41 program
"XM2XD".

c. To copy data from extended memory to the X register with all
parameters prompted for, use the 0S-41 program

"XM2XD" (eXtended Memory IQ X register, Data).

EXTENDED MEMORY to PRINTER

a. To copy data from extended memory to the printer with all
parameters prompted for, use the 0S-41 program

"XM2PD" (eXtended Memory IQ Printer, Data).

EXTENDED MEMORY to DISPLAY

a. To copy data from extended memory to the display with all
parameters prompted for, use the 0S-41 program

"XM2DD" (eXtended Memory JQ Display, Data).
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3-1. MASS STORAGE to MAIN MEMORY

a.

Use IL: READR (A:filename)

to recall (copy) the entire named file from mass storage register
00 to the corresponding main memory registers. Copying stops upon
reaching the file 1imit or main memory register SIZE-1.

To recall a block of mass storage registers to main memory
registers bbb through eee, first use

IL: SEEKR (X:rrr; A:filename)

to position the pointer at the starting mass storage register rrr,
then use

IL: READRX (X:bbb.eee)
Use IL: READA (A:filename)
to recall all main memory information (including all data registers
and programs) from the specified mass storage "write all" file.

The previous contents of main memory will be lost.

To copy data from mass storage to main memory with all parameters
prompted for, use the 0S-41 program

"MS2MD" (Mass Storage JO Main memory, Data).

3-2. MASS STORAGE to EXTENDED MEMORY

da.

To recall the entire contents of extended memory (program, data,
and ASCII files) from a mass storage "pseudo-write all" file, with
all parameters prompted for, use the 0S-41 program

"MS2XME" (Mass Storage I0 eXtended Memory, Entire).

The previous contents of extended memory will be lost. Refer to
Chapter 4 for details.

To copy data from mass storage to extended memory with all
parameters prompted for, use the 0S-41 program

"MS2XMD" (Mass Storage JQ eXtended Memory, Data).

3-3. MASS STORAGE to MASS STORAGE

a.

Use IL: RENAME (A:old filename,new filename)
to change the name of a data file in mass storage.

To copy a mass storage file from the primary device to the one
having the indicated IL-address, use

XI0: COPYFL (X:IL address to copy to; A:filename)
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c. For procedures to duplicate an entire mass storage medium, refer to
Chapter 4.

d. To increase or decrease the size of a mass storage file, or to copy
data from one block of mass storage registers to another block
within the same file or another file, with all parameters prompted

for, use the 0S-41 program

"MS2MSD" (Mass Storage IQ Mass Storage, Data).

MASS STORAGE to MAGNETIC CARDS

a. To copy data from mass storage to magnetic cards with all
parameters prompted for, use the 0S-41 program

"MS2CD" (Mass Storage I0Q magnetic Cards, Data).

MASS STORAGE to X REGISTER

a. To copy data from mass storage to the X register with all
parameters prompted for, use the 0S-41 program

"MS2XD" (Mass Storage IQ X register, Data).

MASS STORAGE to PRINTER

a. To copy data from mass storage to the printer with all parameters
prompted for, use the 0S-41 program

"MS2PD" (Mass Storage IO Printer, Data).

MASS STORAGE to DISPLAY

a. To copy data from mass storage to the display with all parameters
prompted for, use the 0S-41 program

"MS2DD" (Mass Storage T0Q Display, Data).

MAGNETIC CARDS to MAIN MEMORY
a. Use CR: RDTA (or simply insert a prerecorded magnetic card)

to read one or more magnetic data cards into consecutive main
memory registers starting with register 00.

b. Use CR: RDTAX (X:bbb.eee)

to read one or more data cards into main memory registers bbb
through eee.



4-2.

4-3,

4-4.

4-5,

4-6.

-75-

c. To recall all main memory information (including all data registers
and programs) from a set of "write all" magnetic cards, insert the
cards into the card reader with the HP-41 out of PRGM mode. The
previous contents of main memory will be lost.

d. To copy data from magnetic cards to main memory with all parameters
prompted for, use the 0S-41 program

"C2MD" (magnetic Cards JO Main memory, Data).

MAGNETIC CARDS to EXTENDED MEMORY

a. To copy data from magnetic cards to extended memory with all
parameters prompted for, use the 0S-41 program

"C2XMD" (magnetic Cards T0 eXtended Memory, Data).

MAGNETIC CARDS to MASS STORAGE

a. To copy data from magnetic cards to mass storage with all
parameters prompted for, use the 0S-41 program

"C2MSD" (magnetic Cards JQ Mass Storage, Data).

MAGNETIC CARDS to MAGNETIC CARDS

a. To copy data from one set of magnetic cards to another with all
parameters prompted for, use the 0S-41 program

"C2CD" (magnetic Cards T0 magnetic Cards, Data).

MAGNETIC CARDS to X REGISTER
a. Movement of data in this fashion makes little sense, because there
is room for 16 data registers on each side of a card. However, if
one wants to copy data from magnetic cards to X, first use the
0S-41 program
"C2MD" (magnetic Cards IO Main memory, Data)
tc copy the cards to main memory, then use the 0S-41 program

"M2XD" (Main memory IO X register, Data)

to recall the desired data value from main memory.

MAGNETIC CARDS to PRINTER

a. To copy data from magnetic cards to the printer with all parameters
prompted for, use the 0S-41 program

"C2PD" (magnetic Cards IO Printer, Data).
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MAGNETIC CARDS to DISPLAY

a.

To copy data from magnetic cards to the display with all parameters
prompted for, use the 0S-41 program

"C20D" (magnetic Cards IQ Display, Data).

X REGISTER to MAIN MEMORY

a.

To store (copy) X-register data into individual main memory
registers, use

(1) STO,
(2) STO IND, or
(3) STO IND (ST) (see footnote 5)

Use the Stack to Memory program
PPC: SM (R6:nnn)

to store the contents of the X, Y, Z, T, and L registers,
respectively, to the five consecutive registers beginning with
register nnn, the number presently stored in register 6.

The PPC ROM routine, BI (Block Increment), can be used to advantage
to store regularly "spaced" data (such as 0, 5, 10, 15, ...) in
designated main memory registers:

PPC: BI (X:III; Y:BBB; Z:bbb.eeeii),

where bbb = beginning main memory register,
eee = ending main memory register,
ii = register increment value,
BBB = initial numeric value to be stored,
and ITI = amount added to the preceeding stored value; III can

be positive or negative.

NOTE: if III = 0, BI loads a constant (BBB) into all registers in
the block designated by bbb.eeeii, and if III = 0 and BBB = 0, BI
becomes a block clear operation.

The utility program "STOD" facilitates the storing of data from the
X register to main memory registers with addresses over 99. This
program is an adaptation of one called "STOL"™ written by Lafoiet
(1982). It is recommended that "STOD" be assigned to the [STOJ] or
the shift [STO] key for convenience. For more details, see the
Comments section of 0S-41 program "X2MD".

To copy data from the X register repeatedly to main memory with all
parameters prompted for, use the 0S-41 program

"X2MD" (X register IQ Main memory, Data).
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X REGISTER to EXTENDED MEMORY

a.

Use XF: CRFLD (X:nnn; A:filename)

to create a file of nnn registers with the indicated file name,
then use

XF: SEEKPTA (X:rrr; A:filename), or
XF: SEEKPT (X:rrr)

to move the pointer to register rrr of the named (or working)
extended memory file, followed by

XF: SAVEX

to copy the contents of the X register to register rrr in the
working file.

After each execution of SAVEX, the pointer is advanced to the next
register in the working file.

To facilitate the storing process from the X register to extended
memory, use the program "STEX", which operates much 1ike STO,
except that the X register contents are copied into the designated
register of the current working file of extended memory. The
author (Hi11, 1983) suggests assigning the program to the [STO] key
for convenience. For more details, see the Comments section of
0S-41 program "X2XMD'",

To copy data from the X register repeatedly to extended memory with
all parameters prompted for, use the 0S-41 program

"X2XMD" (X register JO eXtended Memory, Data).
Note that a "block" of registers can be one register only, there-

fore with proper input, "X2XMD" becomes a prompting version of
"STEX",

X REGISTER to MASS STORAGE

a.

To copy data from the X register repeatedly to mass storage with
all parameters prompted for, use the 0S-41 program

"X2MSD" (X register IQ Mass Storage, Data).

X REGISTER to MAGNETIC CARDS

a.

Movement of data in this fashion makes 1ittle sense, because there
is room for 16 data registers on each side of a card. However, if
one wants to copy data from the X register to magnetic cards, first
use the 0S-41 program

"X2MD" (X register JO Main memory, Data)
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to store the value(s) in main memory, then use the 0S-41 program
"M2CD" (Main memory IO magnetic Cards, Data)

to copy the data to cards.

5-5. X REGISTER to X REGISTER

a. While it may seem trivial, it 1is occasionally appropriate to
exchange the contents of X with itself; for example, whenever a "do
nothing" (no-op) or a time-consuming operation is needed. The
following calculator functions are acceptable no-ops; faster no-ops
can be obtained using synthetic programming (see Jarett, 1982):

(1) X<X
(2) SsTo (sT) x&/

b. Various basic calculator functions facilitate the movement of data
within the stack; the following are cited for completeness, and to
emphasize certain features.

(1) ENTER* puts a copy of the X register into the Y register and
disables the stack 1ift; i.e., the stack will not 1ift
when a number is now keyed-in or recalled.

(2) RY (the key) or
RDN (the function) rotate (or "roll") the stack downward;
Y replaces X, X replaces T, etc.

(3) Rt rotates the stack upward; X replaces Y, Y replaces Z, etc.

(4) X<>Y (the key) or
X<>(ST) (the function) exchange the contents of X and Y or
X and either X, Y, Z, T, or L,
depending upon the response to the
cursor.

(5) STO (ST) (see footnote 7) stores a copy of the X register
into X, Y, Z, T, or L, depending upon the cursor
response.

(6) RCL (ST) (see footnote 7) recalls a copy of the X, Y, Z, T,
or L registers to the X register, depending upon
the response to the cursor.

(7) LASTX moves a copy of the L register into the X register.
Note that, similar to other "recall" functions, LASTX
causes the stack to 1ift, unless of course either
ENTER* or CLX were just previously executed.

Z/In such "stack" functions, the "ST" is achieved by pressing the decimal point
key, and the X is obtained by pressing the X key (not the multiply key, and
not in ALPHA mode).
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No 0S-41 program is appropriate here since the above functions
adequately move data within the stack.

X REGISTER to PRINTER

a.

The contents of the X register can be printed by either of the
following printer functions:

(1) P & IL: PRX

to print contents of X register only, or
(2) P & IL: PRSTK

to print X, Y, Z, and T registers.

The contents of X can be appended to the print buffer (in prepara-
tion to print) by

P & IL: ACX,
then printedﬁ/ by

P & IL: PRBUF (for left-justified output)
or P & IL: ADV  (for right-justified output)

No 0S-41 program is appropriate here since the above functions
adequately copy data from the X register to the printer.

X REGISTER to DISPLAY

a.

Use VIEW (ST) (see footnote 7) to view X, Y, Z, T, or L
registers, depending upon the response to the cursor.

As 1in all VIEWing operations, the stack does not 1ift, the X
register is not disturbed, and the display can be cleared by
pressing [<-] once, after which the contents of the X register fill
the display.

No 0S-41 program is appropriate here since the VIEW (ST) function
adequately views the X, Y, Z, T, or L registers.

BARCODE to MAIN MEMORY

a.

Use W: WNDDTX (X:bbb.eee)

to copy data barcode into main memory registers bbb through eee.

ﬁ/The HP 82163A Video Interface automatically prints X upon execution of the
ACX function.
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b. To copy data from barcode to main memory with all parameters
prompted for, use the 0S-41 program

"BZMD" (Barcode IQ Main memory, Data).

BARCODE to EXTENDED MEMORY

a. To copy data from barcode to extended memory with all parameters
prompted for, use the 0S-41 program

"B2XMD" (Barcode IQ eXtended Memory, Data).

BARCODE to MASS STORAGE

a. To copy data from barcode to mass storage with all parameters
prompted for, use the 0S-41 program

"B2MSD" (Barcode IQ Mass Storage, Data).

BARCODE to MAGNETIC CARDS
a. Movement of data in this fashion makes 1ittle sense, because there
is room for 16 data registers on each side of a card. However, if
one wants to copy data from barcode to magnetic cards, first use
the 0S-41 program
"B2MD" (Barcode IQ Main memory, Data)
to store the value(s) in main memory, then use the 0S-41 program

"M2CD" (Main memory TQ magnetic Cards, Data)

to copy the data to cards.

BARCODE to X REGISTER

a. Use W: WNDDTA (or simply scan the data barcode)
to copy data from barcode to the X register. Scanning two or more
rows of data barcode loads the stack in the same way as keying in
two or more numbers.

b. No 0S-41 program is appropriate here since the above operation
adequately copies data barcode to the X register.

BARCODE to PRINTER

a. To copy data from barcode to the printer with all parameters
prompted for, use the 0S-41 program

"B2PD" (Barcode IQ Printer, Data).
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BARCODE to DISPLAY

a. To copy data from barcode to the display with all parameters
prompted for, use the 0S-41 program

"B2DD" (Barcode JQ Display, Data).
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USE THIS PAGE FOR NOTES
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ume and anumeric Data Movemen ogr structions

The program instructions found on the following pages should enable
the user to apply the desired program. One or more examples are provided
to enable practice on a problem with "known results." As an organizational
convenience, note that the terminal part of the "program number" in all
cases is the same as the '"cell number" in Table 2-1 and the text
"subsection number" in Section B.

Refer to Section D for 0S-41 program listings and an explanation of

the data movement algorithm used extensively in these programs.
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M2MD (Main memory TQ Main memory, Data)

Program No,: 41D1-1

Other Programs in This File:

none

Purpose

To copy data from one block of main memory registers to another with all

parameters prompted for.

Minimum SIZE:
Beguj[eg Eg[jphg[gla: none
Instructions

1.

(ending main memory register moved to or from) + 1

Insure that the minimum SIZE is set.

2. Execute M2MD and follow the prompts:

a. SRC bbb.eee=?

Key in the source beginning (bbb) and ending (eee) main

memory registers and press [R/S].

If eee is less than bbb,

only register bbb will be copied.

b. DST bbb=?

Key in the destination beginning register bbb to copy the

source beginning main memory register to and press [R/S].
To default to register 00, just press [R/S].

3'

completed, the HP-41 will

a es
l.

Step Prompt

1.

2.

a. SRC bbb.eee=?
b. DST bbb=?

3.

2. Copy main memory register

Step Prompt

1'

2.

a. SRC bbb.eee=?
b. DST bbb=?

3.

The HP-41 will display "*WORKING*" as data are copied from the source
block of main memory registers to the destination block.

When
beep, stop, and display "DONE".

Copy main memory registers 10 through 15 to registers 20 through 25.

—User Input = _Display
[XEQI"SIZE"026

[XEQ]"M2MD"

10.015 [R/S]

20 [R/S]
*WORKING*
DONE

10 to register 00.

_User Input  _Display

[(XEQI"SIZE"01l1

[XEQ]"M2MD"

10 [R/S]

(R/S] 0.00
*WORKING*

DONE
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M2MD is a prompting version of the PPC ROM routine BM.

If the two blocks of main memory registers specified overlap (i.e.,
SRC bbb < DST bbb < SRC eee), the overlapping source registers will

first be overstored then copied to their corresponding destination
registers.
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M2XMD (Main memory IO eXtended Memory, Data)

Program No,: 41D1-2 Other Programs in This File: M2MSD
Purpose
To copy data from main memory to extended memory with all parameters
prompted for. M2XMD checks if the named extended memory file exists and,
if necessary, creates it with the user-specified file size.
Minimum SIZE: (ending main memory register) + 1
equi eripherals
Extended Functions/Memory Module (HP 82180A)
struc s
1. Insure that the minimum SIZE is set.
2. Execute M2XMD and follow the prompts:
a. MM bbb.eee=?
Key in the beginning (bbb) and ending (eee) main memory
registers to be copied to extended memory and press [R/S].

If eee is less than bbb, only register bbb will be copied.

b. XM FILE?

Key in the name of the extended memory file (six characters

or less) to copy main memory registers bbb through eee to
and press [R/S].

C. XM bbb=?

Key in the beginning extended memory register bbb to copy
the beginning main memory register to and press [R/S]. To
default to the beginning of the file (register 00), just

press [R/S].

3. The HP-41 will display "*WORKING*" as it checks if the named extended
memory file exists. If it doesn't, follow the prompt:

a. XM file SIZE=?
where
file = extended memory file name.

Key in the size of the extended memory file to be created
and press [R/S].

4. The HP-41 will display "*WORKING*" as the named extended memory file
is created (if necessary) and data are copied from main memory to
extended memory. When completed, the HP-41 will beep, stop, and
display "DONE".
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Examples

1. Copy the contents of main memory registers 10 through 15 to extended
memory file "D1-2A" (which already exists) registers 00 through 05.

Step Prompt User Input = _Display

preliminary - Use X2XMD to create and load extended
memory file "D1-2A" with size 6 or more.

1. [XEQI"SIZE"016

2. [XEQ]"M2XMD"

a. MM bbb.eee=? 10.015 [R/S]

b. XM FILE? D1-2A [R/S]

c. XM bbb=? (R/S] 0.00
4. *WORKING*

DONE

2. Copy the contents of main memory register 10 to the same register in
extended memory file "D1-2B" (which doesn't exist).

Step Prompt User Input _Display
1. [XEQI"SIZE"011
2. [XEQ]"M2XMD"
a. MM bbb.eee=? 10 [R/S]
b. XM FILE? D1-2B [R/S]
c. XM bbb=? 10 [R/S]
3. ¥WORKING*
a. XM D1-2B SIZE=? 11 [R/S]
4, *WORKING*
DONE

1. As Example 2 demonstrates, the minimum size required for an extended
memory file = (XM bbb) + (number of registers to copy).

2. Since flag 25 (error ignore flag) 1is used to detect if the named
extended memory file exists, it is possible that other errors (i.e.,
named file exists but is too small) will cause the "XM file SIZE=1"
prompt. The problem will become apparent when the file size prompt is
repeated or an error message is displayed. In either case one can
resolve the difficulty and restart the program.
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M2MSD (Main memory TQ Mass Storage, Data)
Program No,: 41D1-3 Other Programs in This File: M2XMD
Purpose

To copy data from main memory to mass storage with all parameters prompted
for.  M2MSD checks 1if the named mass storage file exists and, if
necessary, creates it with the user-specified file size.

Minimum SIZE: (ending main memory register) + 1
equired Pe erals

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions
1. Insure that the minimum SIZE is set.
2. Execute M2MSD and follow the prompts:
a. MM bbb.eee=?
Key in the beginning (bbb) and ending (eee) main memory
registers to be copied to mass storage and press [R/S1. If

eee 1s less than bbb, only register bbb will be copied.

b. MS FILE?

Key in the name of the mass storage file (six characters or
less) to copy main memory registers bbb through eee to and
press [R/S].

Cc. MS bbb=?

Key in the beginning mass storage register bbb to copy the
beginning main memory register to and press [R/S]. To
default to the beginning of the file (register 00), just
press [R/S].

3. The HP-41 will display "*WORKING*" as it checks if the named mass
storage file exists. If it doesn't, follow the prompt:

a. MS file SIZE=?
where
file = mass storage file name.

Key in the size of the mass storage file to be created and
press [R/S].

4. The HP-41 will display "*WORKING*" as the named mass storage file is
created (if necessary) and data are copied from main memory to mass
storage. When completed, the HP-41 will beep, stop, and display
"DONE".
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Copy the contents of main memory registers 10 through 15 to mass
storage file "D1-3A" (which already exists) registers 00 through 05.

Step ___Prompt User Input _Display

preliminary - Use X2MSD to create and load mass
storage file "D1-3A" with size 6 or more.

1. [XEQI"SIZE"016

2. [(XEQ]"M2MSD"

a. MM bbb.eee=? 10.015 [R/S]

b. MS FILE? D1-3A [R/S]

c. MS bbb=? [R/S] 0.00
4, *WORKING*

DONE

Copy the contents of main memory register 10 to the same register in
mass storage file "D1-3B" (which doesn't exist).

Step Prompt User Input _Display
1. [XEQI"SIZE"011
2. [XEQ]"M2MSD"
a. MM bbb .eee=? 10 [R/S]
b. MS FILE? D1-3B [R/S]
c. MS bbb=? 10 [R/S]
3. ¥WORKING*
a. MS D1-3B SIZE=? 11 [R/S]
4. *WORKING*
DONE

As Example 2 demonstrates, the minimum size required for a mass
storage file = (MS bbb) + (number of registers to copy).

Since flag 25 (error ignore flag) is used to detect if the named mass
storage file exists, it is possible that other errors (i.e., named
file exists but is too small) will cause the "MS file SIZE=?" prompt.
The problem will become apparent when the file size prompt is repeated
or an error message is displayed. In either case one can resolve the
difficulty and restart the program.
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M2CD (Main memory IQ magnetic Cards, Data)
Program No,: 41D1-4 Other Programs in This File: C2MD
Purpose

To copy data from main memory to magnetic cards with all parameters
prompted for.

Minimum SIZE: (ending main memory register) + 1
equire s

Card Reader (HP 82104A)
nstructions
1. Insure that the minimum SIZE is set.
2. Execute M2CD and follow the prompts:
a. MM bbb.eee=?
Key in the beginning (bbb) and ending (eee) main memory
registers to copy to magnetic cards and press [R/S]. If eee
is less than bbb, only register bbb will be copied.
b. INSERT DST

Insert track 1 of destination magnetic card 1 into the Card
Reader.

3. If more than 16 main memory registers are being copied, follow the
prompt:

a. RDY tt of nn
where

it = next track to be recorded,
and nn = total number of tracks required.

Insert track tt into the Card Reader and repeat this step
until £t = nn.

4. When all the destination magnetic cards have been recorded, the HP-41
will beep and prompt:

a. "VER"IFY CDSY/

Press [XEQ] "VER",

l/Before using the CR: VER function, refer to Section D for an explanation of
the VER bug that can alter extended memory.
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b. CARD
Insert each track recorded into the Card Reader. If the
track was recorded properly, the HP-41 will display
"TYPE D TR tt",
where
tt = track number.
If the HP-41 displays "CARD ERR" or "CHECKSUM ERR", press
[<-] and start over at Step 2, perhaps with new magnetic

cards.

When all the destination magnetic cards have been verified, press
[<-]. The HP-41 will display "DONE".

Copy main memory registers 10 through 15 to a magnetic card.

Step Prompt User Input Display
1. [XEQI"SIZE"016
2. [XEQ]I"M2CD"
a. MM bbb.eee=? 10.015 [R/S]
b. INSERT DST (Insert track 1)
4a. "VER"IFY CDS [XEQJ"VER"
b. CARD (Insert track 1) TYPE D TR 01
CARD
5. [<-] DONE

Copy main memory registers 10 through 50 to magnetic cards.

Step Prompt User Input Display
1. [XEQI"SIZE"051
2. [XEQ]"M2CD"
a. MM bbb.eee=? 10.05 [R/S]
b. INSERT DST (Insert track 1)
3a. RDY 02 OF 03 (Insert tract 2)
RDY 03 OF 03 (Insert track 3)
4a, "VER"IFY CDS [XEQ]"VER"
b. CARD (Insert track 1) TYPE D TR 01
CARD (Insert track 2) TYPE D TR 02
CARD (Insert track 3) TYPE D TR 03
CARD
5. [<-] DONE

The destination magnetic cards may be inserted in any order in Steps
2, 3, and 4; the HP-41 automatically keeps track of where data reside
on the cards.

Any unused registers on a magnetic card track may be envisioned as
filled with "null values" that won't overstore main memory registers
in subsequent magnetic card to main memory operations.
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M2XD (Main memory TIQ X register, Data)
Program No,: 41D1-5 0 i e: none
Purpose

To copy data from main memory to the X register with all parameters
prompted for. M2XD is convenient to use for main memory registers over
99, which aren't directly accessible by the RCL function.

Minimum SIZE: (target main memory register) + 1
Required Peripherals: none
Instructions

1. Insure that the minimum SIZE is set.
2. Execute M2XD and follow the prompt:

a. MM RRR=?

Key in the main memory register RRR to be copied to X and
press [R/S].

3. The HP-41 will copy the specified main memory register to X, beep,
stop, and display the X register.

Examples

1. Copy the contents of main memory register 100 to the X register.

Step Prompt User Input _Display
1. [XEQI"SIZE"101
2. [XEQ]"M2XD"
a. MM RRR=? 100 [R/S]
3. X.Xx (contents of X)

1. RCLD, a copy of which is shown below, can be used as an alternative to
the M2XD program. When RCLD is assigned to the [RCL] key, a prompt of
the form RCL___ is obtained by pressing [RCL] in USER mode, enabling
the recall of any main memory register. Note that three digits need
not be provided in all cases. For example, to recall register 10 to
the X register one would simply key 1 and 0; to recall register 08,
key only 8; but to recall register 100, one must key 1, 0, and 0. As
a further precaution, note that there is a programmed one-second pause
between digits, therefore successive digits after the first must be
supplied promptly to avoid erroneous results.
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Program Listing for RCLD:

Proaram Reaisters: 9
Brtes: &2

#1eLBL "RCLD"
a2 “RCL___"
43 ¥EQ @@

B4 ¥ L

A5 RCL IHD L
a6 RTH
@7¢LBL "STOD"
83 =STO___*
A9 4> L

18 RIH

11 XEQ 4@

12 ¥ L

13 STO IHD L
14 KTH
15¢LEL wa

16 OF 22

17 AYVIEH
18+LBL 8l

19 PSE

28 FC? 22

21 G670 al

22 EHB

BARCODE FOR RCLD, STOD

Program Registers Required: 2

ROW 1: LINES t - 2
B 0 R AR AR AR
ROW Z: LINES 2 - 7
AR A
ROW 3: LINES g
MRSt
ROW 4: LINES 9 - 16
T AR R
ROW 5: LINES 17 - 22
AR

~0 - D
1
———
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M2PD (Main memory TO Printer, Data)

Program No,: 41D1-6 Other Programs in This File: M2DD

Purpose

To copy data from main memory to the printer with all parameters prompted

for.

M2PD can print one or more consecutive registers or registers

separated by an increment value. If the printer is not connected, M2PD
operates like M2DD.

Minimum SIZE: (ending main memory register printed) + 1

Required Peripherals
Peripheral Printer (HP 82143A)

OR

HP-IL Interface Loop Module (HP 82160A) and HP-IL printer, such as the

HP 82162A Thermal Printer

Instructions
1. Insure that the minimum SIZE is set.
2. Set the printer to MAN mode (set MODE switch to MAN or clear flags
15 and 16).
3. Execute M2PD and follow the prompts:
a. MMbbb.eeelI=?
Key in the beginning (bbb) and ending (eee) main memory
registers to print and the increment value II and press
[R/S]. 1If eee is less than bbb, only register bbb will be
printed. If II is not specified, it will default to 1.
b. # DECIMALS=?
Key in the number of decimal places to be printed and press
[R/S]. To default to 2 decimal places, just press [R/S].
4. The HP-41 will display "*WORKING*" and print each main memory
register in the form
RXX = yyy.yy,
where
xx = register number being printed,
and yyy,yy = contents of register xx. (In this case, # DECIMALS= 2.)
5. When completed, the HP-41 will beep, stop, and display "DONE".
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Examples

1. Print the contents of main memory registers 10, 13, and 16 accurate to
three decimal places.
Printer Output

Step Prompt —User Ipput =~ _Display  _(HP 82162A)
1. [XEQI"SIZE"017

2. (Set printer to MAN mode)

3. [XEQ]"M2PD"

a. MMbbb.eeeII=?  10.01603 [R/S]
b. # DECIMALS=? 3 [R/S]

4, *WORKING*
5. DONE
2. Print the contents of main memory register 10 accurate to two decimal
places.
Printer Output
Step Prompt —User Input =~ _Display  _(HP 82162A)
1. [XEQI"SIZE™011
2. (Set printer to MAN mode)
3. [XEQ]"M2PD"
a. MMbbb.eeeII=? 10 [R/S]
b. # DECIMALS=? (R/S] 2.00
4, *WORKING*

Eifiz y.v¥Y

5. DONE
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M2DD (Main memory TQ Display, Data)
Program No,: 41D1-7 Other Programs in This File: M2PD
Purpose

To copy data from main memory to the display with all parameters prompted
for. M2DD can view one or more consecutive registers or registers

separated by an increment value. If the printer is connected, M20D
operates like M2PD.

Minimum SIZE: (ending main memory register viewed) + 1
equi e erals: none
Instructions

1. Insure that the minimum SIZE is set.
2. Execute M2DD and follow the prompts:

a. MMbbb.eeell=?

Key in the beginning (bbb) and ending (eee) main memory
registers to view and the increment value II and press
[R/S]. 1If eee is less than bbb, only register bbb will be
viewed. If II is not specified, it will default to 1.

b. # DECIMALS=?

Key in the number of decimal places to be viewed and press
[R/S]. To default to 2 decimal places, just press [R/S].

3. The HP-41 will display "*WORKING*", then display each main memory
register in the form

RXX = Yyy.yy,
where

XX
and  yyy.yy

register number being viewed,
contents of register xx. (In this case, # DECIMALS= 2.)

4. When completed, the HP-41 will beep, stop, and display "DONE".
Examples

1. View the contents of main memory registers 10, 13, and 16 accurate to
three decimal places.
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Step Prompt User Input _Display
1. [XEQI"SIZE"017
2. [(XEQ]"M2DD"
a. MMbbb.eeeII=?  10.01603 [R/S]
b # DECIMALS=? 3 [R/S]
3. *WORKING*
R10 = yyy.yyy
R13 = yyy.yyy
R16 =
4. DONE
2. View the contents of main memory register 10 accurate to two decimal
places.
Step Prompt User Input Display
1. [XEQI"SIZE"011
2. [XEQ]"M2DD"
a. MMbbb.eeeII=? 10 [R/S]
b. # DECIMALS=? (R/S] 2.00
3. ¥WORKING*
R10 = yyy.yy
4. DONE

Comments

1. To stop the HP-41 after each display, set flag 00 before executing
M2DD. Press [R/S] after each display to continue.
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XM2MD (eXtended Memory TO Main memory, Data)

Program No,: 41D2-1 Other Programs in This File: MS2MD

Eu[:pgge

To copy data
prompted for.

from extended memory to main memory with all parameters

Minimum SIZE: (beginning main memory register) + (number of registers to copy)
equ e

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute XM2MD and follow the prompts:

a. XM
b XM
C MM

FILE?

Key in the name of the extended memory file (six characters
or less) to be copied to main memory and press [R/S].

bbb.eee=?

Key in the beginning (bbb) or ending (eee) extended memory
registers to be copied to main memory and press [R/S]. If
eee is less than bbb, only register bbb will be copied.

bbb=?

Key in the beginning main memory register bbb to copy the
beginning extended memory register to and press [R/S]. To
default to register 00, just press [R/S].

3. The HP-41 will display *WORKING* as data are copied from extended

memory to

main memory. When completed, the HP-41 will beep, stop, and

display "DONE",
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Copy the contents of extended memory file "D2-1A" registers 00 through
05 to main memory registers 10 through 15.

Step Prompt —User Input = _Display

preliminary - Use X2XMD to create and load extended memory
file "D2-1A" with size 6 or more.

1. [XEQI"SIZE"016
2. [(XEQI"XM2MD"
a. XM FILE? D2-1A [R/S]
b. XM bbb.eee=? .005 [R/S]
c. MM bbb=? 10 [R/S]
3. *WORKING*

DONE
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XM2XMD (eXtended Memory TQ eXtended Memory, Data)
Program No,: 41D2-2 Qther Programs in This File: MS2MSD
Purpose

To increase or decrease the size of an extended memory file or to copy
data from one block of extended memory registers to another block within
the same file or another file, with all parameters prompted for. XM2XMD
checks if the named destination extended memory file exists and, if
necessary, creates it with the user-specified file size.

Minimum SIZE: (ending main memory temporary storage register) + 1
Required Peripherals
Extended Functions/Memory Module (HP 82180A)
Instructions
1. Insure that the minimum SIZE is set.
2. Execute XM2XMD and follow the prompts:
a. XM SRC FILE?

Key in the name of the source extended memory file (six
characters or less) and press [R/S].

b. SRC bbb.eee=?

Key in the source beginning (bbb) and ending (eee) extended
memory registers and press [R/S]. If eee is less than bbb,
only register bbb will be copied.

C. XM DST FILE?

Key in the name of the destination extended memory file (six
characters or less) to copy source extended memory registers
bbb through eee to and press [R/S]. To default to the name
of the source extended memory file, just press [R/S].

d. DST bbb=?

Key in the destination beginning extended memory register to
copy the source beginning extended memory register to and
press [R/S]. To default to register 00, just press [R/S].

3. If the extended memory source and destination file names specified
are the same, follow the prompt:

a. NEW SIZE=?

Key 1n the new size of the source extended memory file and
press [R/S]. To default to the current file size, just
press [R/S].
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4. Follow the prompt:
a. TMP bbb.eee=?

Key in the beginning (bbb>7, or bbb>8 if changing file size)
and ending (eee) main memory temporary storage registers to
transfer data through and press [R/S]. If eee is less than
bbb, only register bbb will be used.

5. The HP-41 will display "*WORKING*" as it checks if the named destina-
tion extended memory file exists. If it doesn't, follow the prompt:

a. DST file SIZE=?
where
file = destination extended memory file name.

Key in the size of the destination extended memory file to
be created and press [R/S].

6. The HP-41 will display "*WORKING*" as the named destination extended
memory file is created (if necessary) and data are copied from
extended memory through main memory back to extended memory. When
completed, the HP-41 will beep, stop, and display "DONE".

1. Copy the contents of extended memory file "D2-2A" registers 0l through
05 to extended memory file "D2-2B" (which doesn't exist) registers 10
through 14, Use main memory registers 20 through 23 for temporary
storage.

Step Prompt User Input Display

preliminary - Use X2XMD to create and load extended
memory file "D2-2A" with size 6 or more.

1. [XEQI"SIZE"024
2. [XEQ]"XM2XMD"
a. XM SRC FILE? D2-2A [R/S]

b. SRC bbb.eee=?  1.005 [R/S]

c. XM DST FILE? D2-2B [R/S]

d. DST bbb=? 10 [R/S]
4a. TMP bbb.eee=? 20.023 [R/S]

5. *¥WORKING*
a. DST D2-2B SIZE=? 15 [R/S]
6. *WORKING*

DONE

2. Copy the contents of extended memory file "D2-2C" registers 00 through
05 to registers 10 through 15. Use main memory registers 10 through
20 for temporary storage.
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Step Prompt User Input Display

preliminary - Use X2XMD to create and locad extended
memory file "D2-2C" with size 6 or more.

1. [(XEQI"SIZE"021
2. [XEQ]"XM2XMD"
a. XM SRC FILE? D2-2C [R/S]
b. SRC bbb.eee=? .005 [R/S]
c. XM DST FILE? [R/S] D2-2C
d. DST bbb=? 10 [R/S]
3a. NEW SIZE=? 16 [R/S]
4a. TMP bbb.eee=?  10.02 [R/S]
5,6. ¥WORKING*
DONE

3. Decrease the size of extended memory file "D2-2D" from 20 registers to
10 registers while simultaneously mov1ngl/ data from extended memory
registers 15 through 19 to registers 05 through 09. Use main memory
registers 10 through 15 for temporary storage.

Step Prompt User Input _Display

preliminary - Use X2XMD to create and load extended
memory file "D2-2D" with size 20.

1. [(XEQI"SIZE"016
2. [XEQJ"XM2XMD"
a. XM SRC FILE? D2-2D [R/S]
b. SRC bbb.eee=?  15.019 [R/S]

C. XM DST FILE? [R/S] D2-2D
d. DST bbb=? 5 [R/S]
3a. NEW SIZE=? 10 [R/S]
4a, TMP bbb.eee=? 10.015 [R/S]
5,6. *WORKING*
DONE

Comments

1. The minimum size required for a destination extended memory file =
(XM DST bbb) + (number of registers to copy).

2. Since flag 25 (error ignore flag) is used to detect if the named
destination extended memory file exists, it is possible that other
errors (i.e., named file exists but is too small) will cause the "DST
file SIZE=?" prompt. The problem will become apparent when the file
size prompt is repeated or an error message is displayed. In either
case one can resolve the difficulty and restart the program.

l/The word "moving" instead of "copying" is appropriate here since the contents

of the source extended memory registers will not be preserved.
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As Example 2 demonstrates, it is not necessary to specify a number of
mafn memory temporary storage registers less than or equal to the
number of extended memory registers to copy. If fewer temporary
storage registers are needed by XM2XMD, only those needed (in this
example, 6) will be used.

When an extended memory file size is increased or decreased, XM2XMD
temporarily creates a dummy file of the new size. Therefore, a number
of extended memory registers equal to the new size must be available
to increase or decrease a file size.

When an extended memory file size is increased or decreased, XM2XMD
temporarily creates a dummy file named "...". If a file by this name
already exists, XM2XMD will stop with an error message.
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XM2MSD (eXtended Memory T0 Mass Storage, Data)
Program No,:

Purpose

41D2-3 Other Programs in This File: MS2XMD

To copy data from extended memory to mass storage with all parameters
prompted for.
necessary, creates it with the user-specified file size.

Minimum SIZE:
Required Peripherals

Extended Functions/Memory Module (HP 82180A)
HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

c

1.

2.

ns

XM2MSD checks if the named mass storage file exists and, if

(ending main memory temporary storage register) + 1

Insure that the minimum SIZE is set.

Execute XM2MSD and follow the prompts:

a.

XM

XM

MS

MS

FILE?

Key in the name of the extended memory file (six characters
or less) to be copied to mass storage and press [R/S].

bbb.eee=7

Key in the beginning (bbb) and ending (eee) extended memory
registers to be copied to mass storage and press [R/S]. If
eee is less than bbb, only register bbb will be copied.

FILE?

Key in the name of the mass storage file (six characters or
less) to copy extended memory registers bbb through eee to
and press [R/S]. To default to the name of the extended
memory file, just press [R/SJ.

bbb=?

Key in the beginning mass storage register bbb to copy the
beginning extended memory register to and press [R/S]. To
default to the beginning of the file (register 00), just
press [R/S].

TMP bbb.eee=?

Key in the beginning (bbb>2) and ending (eee) main memory
temporary storage registers to transfer data through and
press [R/S]. If eee is less than bbb, only register bbb
will be used.
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3. The HP-41 will display "*WORKING*" as it checks if the named mass
storage file exists. If it doesn't, follow the prompt:

a. MS file SIZE=?
where
file = mass storage file name.

Key in the size of the mass storage file to be created and
press [R/S].

4. The HP-41 will display "*WORKING*" as the named mass storage file is
created (if necessary) and data are copied from extended memory
through main memory to mass storage. When completed, the HP-41 will
beep, stop, and display "DONE".

1. Copy the contents of extended memory file "D2-3A" registers 01 through
05 to mass storage file "D2-3A" (which already exists) registers 10
through 14. Use main memory registers 10 through 13 for temporary
storage.

Step Prompt User Input _Display

preliminary - Use X2XMD and X2MSD to create and load
extended memory and mass storage files
"D2-3A" with sizes 6 or more and 15 or
more, respectively.

1. [XEQI"SIZE"014
2. [XEQJ"XM2MSD"

a. XM FILE? D2-3A [R/S]

b. XM bbb.eee=? 1.005 [R/S]

c. MS FILE? [R/S] D2-3A

d. MS bbb=? 10 [R/S]

e. TMP bbb.eee=? 10.013 [R/S]

4. *WORKING*

DONE

2. Copy the contents of extended memory file "D2-3B" register 05 to the
beginning of mass storage file "D2-3C" (which doesn't exist). Use
main memory registers 10 through 20 for temporary storage.

Step Prompt User Input Display

preliminary - Use X2XMD to create and load extended
memory file "D2-3B" with size 6 or more.

1. [(XEQI"SIZE"021
2. [XEQ]"XM2MSD"
a. XM FILE? D2-3B [R/S]

b. XM bbb.eee=? 5 [R/S]
c. MS FILE? D2-3C [R/S]
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tep Prompt —User Input =~ _Display
d. MS bbb=? [R/S] 0.00
e. TMP bbb.eee=? 10.02 [R/S]
3. *WORKING*
a. MS D2-3C SIZE=? 1 [R/S]
4, *WORKING*
DONE

The minimum size required for a mass storage file = (MS bbb) + (number
of registers to copy).

Since flag 25 (error ignore flag) is used to detect if the named mass
storage file exists, it is possible that other errors (i.e., named
file exists but is too small) will cause the "MS file SIZE=?" prompt.
The problem will become apparent when the file size prompt is repeated
or an error message is displayed. In either case, one can resolve the
difficulty and restart the program.

As Example 2 demonstrates, it is not necessary to specify a number of
temporary main memory registers less than or equal to the number of
extended memory registers to copy. If fewer temporary storage
registers are needed by XM2MSD, only those needed (in this example,
only 1) will be used.
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USE THIS PAGE FOR NOTES
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XM2CD (eXtended Memory IQ magnetic Cards, Data)
Program No,: 41D2-4 Other Programs in This File: MS2CD, C2XMD, C2MSD
Purpose

To copy data from extended memory to magnetic cards with all parameters
prompted for.

Minimum SIZE: (beginning main memory temporary storage register) + (number of
registers to copy)

Required Peripherals

Extended Functions/Memory Module (HP 82180A)
Card Reader (HP 82104A)

Instructions
1. Insure that the minimum SIZE is set.
2. Execute XM2CD and follow the prompts:
a. XM FILE?

Key in the name of the extended memory file (six characters
or less) to be copied to magnetic cards and press [R/S].

b. XM bbb.eee=?
Key in the beginning (bbb) and ending (eee) extended memory
registers to be copied to magnetic cards and press [R/S].
If eee is less than bbb, only register bbb will be copied.

c. TMP bbb=?
Key in the beginning main memory temporary storage register
(bbb>2) and press [R/S]. Registers bbb through ((bbb +
number of registers to copy) - 1) will be used.

3. The HP-41 will display "*WORKING*", then prompt:
a. INSERT DST

Insert track 1 of destination magnetic card 1 into the Card
Reader.

4. If more than 16 extended memory registers are being copied, follow the
prompt:

a. RDY tt of nn

where
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it
and nn

next track to be recorded,
total number of tracks required.

Insert track tt into the Card Reader and repeat this step
until tt = nn.

5. When all the destination magnetic cards have been recorded, the HP-41
will beep and prompt:
a. "VER'IFY cDsV/
Press [XEQ] "VER".
b. CARD
Insert each track recorded into the Card Reader. If the
track was recorded properly, the HP-41 will display
"TYPE D TR tt",
where
it = track number.
If the HP-41 displays "CARD ERR" or "CHECKSUM ERR", press
[<-] and start over at Step 2, perhaps with new magnetic
cards.
6. When all the destination magnetic cards have been verified, press
[<-]. The HP-41 will display "DONE".
Examples
1. Copy the contents of extended memory file "D2-4A"™ registers 05 through

09 to a magnetic card. Use main memory registers 10 through 14 for
temporary storage.

Step Prompt User Input Display

preliminary - Use X2XMD to create and load extended
memory file "D2-4A" with size 10 or more.

1. [XEQI"SIZE"015
2. [XEQ]"XM2CD"
a. XM FILE? D2-4A [R/S]
b. XM bbb.eee=? 5.009 [R/S]
c. TMP bbb=? 10 [R/S]
3. *WORKING*
a. INSERT DST (Insert track 1)
Sa. "VER"IFY CDS [XEQI"VER"
b. CARD (Insert track 1) TYPE D TR 01
CARD
6. [<-] DONE

l/Before using the CR: VER function, refer to Section D for an explanation of
the VER bug that can alter extended memory.
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Copy the contents of extended memory file "D2-4B" registers 00 through
39 to magnetic cards.
temporary storage.

Step

Prompt

Use main memory registers 05 through 45 for

_User Input  _Display

preliminary - Use X2XMD to create and load extended
memory file "D2-4B" with size 40 or more.

1. [XEQI"SIZE"046
2. [XEQ]"Xm2CD"
a. XM FILE? D2-4B [R/S]
b. XM bbb.eee=? .039 [R/S]
c. TMP bbb=? 5 [R/S]
3. *WORKING*
a. INSERT DST (Insert track 1)
4a. RDY 02 OF 03 (Insert track 2)
RDY 03 OF 03 (Insert track 3)
Sa. "VER"IFY CDS [XEQI"VER"
b. CARD (Insert track 1) TYPE D TR 01
CARD (Insert track 2) TYPE D TR 02
CARD (Insert track 3) TYPE D TR 03
CARD
6. [<-] DONE

The destination magnetic cards may be inserted in any order in Steps
3, 4, and 5; the HP-41 automatically keeps track of where data reside
on the cards.

Any unused registers on a magnetic card track may be envisioned as
filled with "null values" that won't overstore main memory registers
in subsequent magnetic card to main memory operations.
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USE THIS PAGE FOR NOTES
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XM2XD (eXtended Memory TQ X register, Data)
Program No,: 41D2-5 Other Programs in This File: MS2XD
Purpose

To copy data from extended memory to the X register with all parameters
prompted for.

inimum ¢ 002
equired Peripherals
Extended Functions/Memory Module (HP 82180A)
nstruc s
1. Insure that the minimum SIZE is set.
2. Execute XM2XD and follow the prompts:
a. XM FILE?

Key in the name of the extended memory file (six characters
or less) to be copied to X and press [R/SJ].

b. XM RRR=?

Key in the extended memory register RRR to be copied to X
and press [R/S].

3. The HP-41 will display "*WORKING*" as the specified extended memory
register is copied to X. When completed, the HP-41 will beep, stop,
and display the X register.

Examples

1. Copy the contents of extended memory file "D2-5A" register 05 to the X
register.

Step Prompt _User Input  _Display

preliminary - Use X2XMD to create and load extended
memory file "D2-5A" with size 6 or more.
Store 1 in register 05.

1. [XEQI"SIZE"002

2. [XEQJ"XM2XD"

a. XM FILE? D2-5A [R/S]

b. XM RRR=? 5 [R/S]
3. ¥WORKING*

1.00
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. RCEX, a copy of which is shown below, can be used as an alternative to
When RCEX is assigned to the [RCL] key, a prompt
is obtained by pressing [RCL] in USER mode,

enabling the recall of any existing register in the working file of

extended memory.
digits in all cases.

Note that the prompt need not be supplied with three
For example, to recall extended memory register
10 to the X register one would simply key 1 and 0; to recall register

08, key only 8; but to recall register 100, one must key 1, 0, and O.
As a further precaution, note that there is a programmed one-second
pause between digits, therefore successive digits after the first must
be supplied promptly to avoid erroneous results.

Program Listing for RCEX:

BARCODE FOR RCEX,

Frogram Registers Required:

ROW 1: LINES ! - 2

<

Z: LINES 2 -

0w Z: L

ROW 3: LINES 8 -

R

Proaras Feaisters: (@

Brtes: &7

AieLBL "RCEX" 13 SEEKPT
A2 "RCEX___" 14 ¥<> L
A2 XEQ 4@ 15 SAYEX
A4 SEEKPT 16 RTH

a5 [LZ {7¢LBL @88
#b GETE 18 COF 22
A7 RTH 19 AYIEM
AReLBL “5TEE" 2aeLBL Al
A9 ¥ix L 21 PSE

1@ EIH 2z FC? 22
11 =STEX___"- 23 670 &
12 ¥EQ &g 24 END

STEX

10

ROW 4: LINES

8
!
{

ROW 5: LINES 15

5
ROW 5: LINES 24

s

1 -15

- 24
24

RO R AR RN
FARRRERRRRRRR
i
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XM2PD (eXtended Memory IO Printer, Data)

Program No,: 41D2-6 Other Programs_in This File: XM2DD, MS2PD, MS2DD

urpose

To copy data from extended memory to the printer with all parameters
prompted for. XM2PD can print one or more consecutive registers or
registers separated by an increment value. If the printer is not
connected, XM2PD operates like XM2DD.

Minimum SIZE: 003

e (<)

e

Extended Functions/Memory Module (HP 82180A)
Peripheral Printer (HP 82143A)

OR

HP-IL Interface Loop Module (HP 82160A) and HP-IL printer, such as the

HP 82162A Thermal Printer

S
Insure that the minimum SIZE is set.

Set the printer to MAN mode (set MODE switch to MAN or clear flags
15 and 16).

Execute XM2PD and follow the prompts:
a. XM FILE?

Key in the name of the extended memory file (six characters
or less) to print and press [R/S].

b. XMbbb.eeell=?
Key in the beginning (bbb) and ending (eee) extended memory
registers to print and the increment value II and press
[R/S]. If eee is less than bbb, only register bbb will be
printed. If II is not specified, it will default to 1.

c. # DECIMALS=?

Key in the number of decimal places to be printed and press
[R/S]. To default to 2 decimal places, just press [R/S].

The HP-41 will display "*WORKING*" and print each register in the
form

Rxx = yyy.yy,
where

XX
and  yyy.vy

register number being printed,
contents of register xx. (In this case, # DECIMALS= 2.)

nn
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5. When completed, the HP-41 will beep, stop, and display "DONE".

Examples

1. Print the contents of extended memory file "D2-6A" registers 05, 08,
11, 14, and 17 accurate to two decimal places.
Printer Output

Step Prompt —User Input =~ _Display  _(HP 82162A)

preliminary - Use X2XMD to create and load extended memory file
"D2-6A" with size 18 or more.

1. [XEQI"SIZE"003
2. (Set printer to MAN mode)
3. [XEQI"XM2PD"
a. XM FILE? D2-6A [R/S]
b. XMbbb .eeelI=? 5.01703 [R/S]
C. # DECIMALS=? [R/S] 2.00
4. *WORKING*
BS= v.vy
R3= v.vy
Rif= v.vy
Fld= v,y
R17= v.ry

5. DONE
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XM2DD (eXtended Memory T0Q Display, Data)
Program No,: 41D2-7 e s is e: XM2PD, MS2PD, MS2DD
Purpose
To copy data from extended memory to the display with all parameters
prompted for. XM2DD can display one or more consecutive registers or

registers separated by an increment value. If the printer is connected,
XM2DD operates 1ike XM2PD.

Minimum SIZE: 003
Required Peripherals
Extended Functions/Memory Module (HP 82180A)
Instructions
1. Insure that the minimum SIZE is set.
2. Execute XM2DD and follow the prompts:
a. XM FILE?

Key in the name of the extended memory file (six characters
or less) to display and press [R/S].

b. XMbbb.eeell=?

Key in the beginning (bbb) and ending (eee) extended memory
registers to display and the increment value II and press
[R/S]. 1If eee is less than bbb, only register bbb will be
displayed. If II is not specified, it will default to 1.

c. # DECIMALS=?

Key in the number of decimal places to be displayed and
press [R/S]. To default to 2 decimal places, just press

(R/S].
3. The HP-41 will display "*WORKING*", then display each register in the
form
RXX = yyy.yy,
where
xX = register number being displayed,
and yyy.yy = contents of register xx. (In this case, # DECIMALS= 2.)

4. When completed, the HP-41 will beep, stop, and display "DONE".
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Examples

1. Display the contents of extended memory file "D2-7A" registers 05, 08,
11, 14, and 17 accurate to two decimal places.

Step Prompt User Input Display

preliminary - Use X2XMD to create and load extended
memory file "D2-7A" with size 18 or more.

1. [XEQI"SIZE"003
2. [(XEQ]"XM2DD"
a. XM FILE? D2-7A [R/S]
b. XMbbb.eeeII=?  5.01703 [R/S]
c. # DECIMALS=? [R/S] 2.00
3. *WORKING*
RS = yyy.yy
R8 = yyy.yy
R11 = yyy.yy
R14 = yyy.yy
R17 =
4. DONE

Comments

1. To stop the HP-41 after each display, set flag 00 before executing
XM2DD. Press [R/S] after each display to continue.
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MS2MD (Mass Storage IQ Main memory, Data)

Program No,: 41D3-1 the S is ¢ XM2MD
Purpose
To copy data from mass storage to main memory with all parameters prompted
for.
Minimum SIZE: (beginning main memory register) + (number of registers to copy)
equired Pe erals

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions
1. Insure that the minimum SIZE is set.
2. Execute MS2MD and follow the prompts:
a. MS FILE?

Key in the name of the mass storage file (six characters or
less) to be copied to main memory and press [R/S].

b. MS bbb.eee=?

Key in the beginning (bbb) or ending (eee) mass storage
registers to be copied to main memory and press [R/S]. If
eee is less than bbb, only register bbb will be copied.

c. MM bbb=?

Key in the beginning main memory register bbb to copy the
beginning mass storage register to and press [R/S]. To
default to register 00, just press [R/S].

3. The HP-41 will display *WORKING* as data are copied from mass storage
to main memory. When completed, the HP-41 will beep, stop, and
display "DONE".
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Copy the contents of mass storage file "D3-1A" registers 00 through 05
to main memory registers 10 through 15.

Step Prompt User Input Display

preliminary - Use X2MSD to create and load mass storage
file "D3-1A" with size 6 or more.

1. [XEQJ"SIZE"016
2. [XEQ]"MS2MD"
a. MS FILE? D3-1A [R/S]
b. MS bbb.eee=? .005 [R/S]
C. MM bbb=? 10 [R/S]
3. *WORKING*

DONE
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MS2XMD (Mass Storage JQ eXtended Memory, Data)
Program No,: 41D3-2 ms_in s +  XM2MSD
Purpose

To copy data from mass storage to extended memory with all parameters
prompted for. MS2XMD checks if the named extended memory file exists and,
if necessary, creates it with the user-specified file size.

Minimum SIZE: (ending main memory temporary storage register) + 1

equi e e S

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive
Extended Functions/Memory Module (HP 82180A)

Instructions
1. Insure that the minimum SIZE is set.
2. Execute MS2XMD and follow the prompts:
a. MS FILE?

Key in the name of the mass storage file (six characters or
less) to be copied to extended memory and press [R/S].

b. MS bbb.eee=?

Key in the beginning (bbb) and ending (eee) mass storage
registers to be copied to extended memory and press [R/S].
If eee is less than bbb, only register bbb will be copied.

c. XM FILE?

Key in the name of the extended memory file (six characters
or less) to copy mass storage registers bbb through eee to
and press [R/S]. To default to the name of the mass storage
file, just press [R/S].

d. XM bbb=?

Key in the beginning extended memory register bbb to copy
the beginning mass storage register to and press [R/S]. To
default to the beginning of the file (register 00), just
press [R/S].

e. TMP bbb.eee=?

Key in the beginning (bbb>2) and ending (eee) main memory
temporary storage registers to transfer data through and
press [R/S]. If eee i1s less than bbb, only register bbb
will be used.
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3. The HP-41 will display "*WORKING*" as it checks if the named extended
memory file exists. If it doesn't, follow the prompt:

a. XM file SIZE=?
where
file = extended memory file name.

Key in the size of the extended memory file to be created
and press [R/S].

4. The HP-41 will display "*WORKING*" as the named extended memory file
is created (if necessary) and data are copied from mass storage
through main memory to extended memory. When completed, the HP-41
will beep, stop, and display "DONE".

Examples

1. Copy the contents of mass storage file "D3-2A" registers 01 through 05
to extended memory file "D3-2A" (which already exists) registers 10
through 14. Use main memory registers 10 through 13 for temporary
storage.

Step Prompt User Input _Display

preliminary - Use X2MSD and X2XMD to create and load
mass storage and extended memory files
"D3-2A" with sizes 6 or more and 15 or
more, respectively.

1. [XEQI"SIZE"014
2. [XEQ]"MS2XMD"

a. MS FILE? D3-2A [R/S]

b. MS bbb.eee=? 1.005 [R/S]

C. XM FILE? [R/S] D3-2A

d. XM bbb=? 10 [R/S]

e. TMP bbb.eee=? 10.013 [R/S]
4. *WORKING*

DONE

2. Copy the contents of mass storage file "D3-2B" register 05 to the
beginning of extended memory file "D3-2C" (which doesn't exist). Use
main memory registers 10 through 20 for temporary storage.

Step Prompt User Input _Display

preliminary - Use X2MSD to create and load mass
storage file "D3-2B" with size 6 or more.

1. [XEQI"SIZE"021
2. [XEQ]"MS2XMD"
MS FILE? D3-2B [R/S]

a.
b. MS bbb.eee=? 5 [R/S]
C. XM FILE? D3-2C [R/S]



-122-

Step Prompt ser In Display
d. XM bbb=? [R/S] 0.00
e. TMP bbb.eee=? 10.02 [R/S]
3. *WORKING*
a. XM D3-2C SIZE=? 1 [R/S]
4. *WORKING*
DONE

Comments

1. The minimum size required for an extended memory file = (XM bbb) +
(number of registers to copy).

2. Since flag 25 (error ignore flag) is used to detect if the named
extended memory file exists, it is possible that other errors (i.e.,
named file exists but is too small) will cause the "XM file SIZE=?"
prompt. The problem will become apparent when the file size prompt is
repeated or an error message is displayed. In either case, one can
resolve the difficulty and restart the program.

3. As Example 2 demonstrates, it is not necessary to specify a number of
temporary main memory registers less than or equal to the number of
mass storage registers to copy. If fewer temporary storage registers

are needed by MS2XMD, only those needed (in this example, only 1) will
be used.
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MS2MSD (Mass Storage IO Mass Storage, Data)
Program No,: 41D3-3 Other Programs in This File: XM2XMD
Purpose

To increase or decrease the size of a mass storage file or to copy data
from one block of mass storage registers to another block within the same
file or another file, with all parameters prompted for. MS2MSD checks if
the named destination mass storage file exists and, if necessary, creates
it with the user-specified file size.

inimu : (ending main memory temporary storage register) + 1

equire e e [

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions
1. Insure that the minimum SIZE is set.
2. Execute MS2MSD and follow the prompts:

a. MS SRC FILE?

Key in the name of the source mass storage file (six
characters or less) and press [R/S].

b. SRC bbb.eee=?

Key in the source beginning (bbb) and ending (eee) mass

storage registers and press [R/S]. If eee is less than bbb,
only register bbb will be copied.

c. MS DST FILE?

Key in the name of the destination mass storage file (six
characters or less) to copy source mass storage registers
bbb through eee to and press [R/S]. To default to the name
of the source mass storage file, just press [R/S].

d. DST bbb=?

Key in the destination beginning mass storage register to
copy the source beginning mass storage register to and press
[(R/S]. To default to register 00, just press [R/S].

3. If the mass storage source and destination file names specified
are the same, follow the prompt:

a. NEW SIZE=?

Key in the new size of the source mass storage file and

press [R/S]. To default to the current file size, just
press [R/S].
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4. Follow the prompt:
a. TMP bbb.eee=?

Key in the beginning (bbb>7, or bbb>8 if changing file size)
and ending (eee) main memory temporary storage registers to
transfer data through and press [R/S]. If eee is less than
bbb, only register bbb will be used.

5. The HP-41 will display "*WORKING*" as it checks if the named destina-
tion mass storage file exists. If it doesn't, follow the prompt:

a. DST file SIZE=?
where
file = destination mass storage file name.

Key in the size of the destination mass storage file to be
created and press [R/S].

6. The HP-41 will display "*WORKING*" as the named destination mass
storage file is created (if necessary) and data are copied from mass
storage through main memory back to mass storage. When completed, the
HP-41 will beep, stop, and display "DONE".

1. Copy the contents of mass storage file "D3-3A" registers 01 through 05
to mass storage file "D3-3B" (which doesn't exist) registers 10
through 14. Use main memory registers 20 through 23 for temporary
storage.

Step Prompt User Input Display

preliminary - Use X2MSD to create and l1oad mass
storage file "D3-3A" with size 5 or more.

1. [XEQI"SIZE"024
2. [XEQ]"MS2MSD"
a. MS SRC FILE? D3-3A [R/S]

b. SRC bbb.eee=?  1.005 [R/S]

c. MS DST FILE? D3-3B [R/S]

d. DST bbb=? 10 [R/S]

4a. TMP bbb.eee=? 20.023 [R/S]

5. *WORKING*
a. DST D3-3B SIZE=? 15 [R/S]

6. *WORKING*

DONE

2. Copy the contents of mass storage file "D3-3C" registers 00 through 05
to registers 10 through 15. Use main memory registers 10 through 20
for temporary storage.
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Step Prompt User Input Display

preliminary - Use X2MSD to create and load mass
storage file "D3-3C" with size 6 or more.

1. [XEQI"SIZE"021
2. [XEQ]"MS2MSD"
a. MS SRC FILE? D3-3C [R/S]
b. SRC bbb.eee=?  .005 [R/S]

c. MS DST FILE? [R/S] D3-3C
d. DST bbb=? 10 [R/S]
3a. NEW SIZE=? 16 [R/S]
4a. TMP bbb.eee=?  10.02 [R/S]
5,6. ¥WORKING*
DONE

3. Decrease the size of mass storage file IPB—BD" from 20 registers to 10
registers while simultaneously moving data from mass storage
registers 15 through 19 to registers 05 through 09. Use main memory
registers 10 through 15 for temporary storage.

Step Prompt User Input Display

preliminary - Use X2MSD to create and load extended
memory file "D3-3D" with size 20.

1. [XEQI"SIZE"016
2. [XEQ]"MS2MSD"
a. MS SRC FILE? D3-3D [R/S]

b. SRC bbb.eee=?  15.019 [R/S]

c. MS DST FILE? (rR/S] D3-3D
d. DST bbb=? 5 [R/S]
3a. NEW SIZE=? 10 [R/S]
4a, TMP bbb.eee=?  10.015 [R/S]
5,6. *WORKING*
DONE

Comments

l. The minimum size required for a destination mass storage file =
(MS DST bbb) + (number of registers to copy).

2. Since flag 25 (error ignore flag) 1is used to detect if the named
destination mass storage file exists, it is possible that other errors
(i.e., named file exists but is too small) will cause the "DST file
SIZE=?" prompt. The problem will become apparent when the file size
prompt is repeated or an error message is displayed. In either case
one can resolve the difficulty and restart the program.

l/The word "moving" instead of "copying" is appropriate here since the contents

of the source mass storage registers will not be preserved.
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As Example 2 demonstrates, it is not necessary to specify a number of
main memory temporary storage registers less than or equal to the
number of mass storage registers to copy. If fewer temporary storage
registers are needed by MS2MSD, only those needed (in this example, 6)
will be used.

When a mass storage file size is increased or decreased, MS2MSD
temporarily creates a dummy file of the new size. Therefore, a number
of mass storage registers equal to the new size must be available to
increase or decrease a file size.

When a mass storage file size is increased or decreased, MS2ZMSD
temporarily creates a dummy file named "...". If a file by this name
already exists, MS2ZMSD will stop with an error message.
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MS2CD (Mass Storage IQ magnetic Cards, Data)

Program No,: 41D3-4 Other Programs in This File: XM2CD, C2XMD, C2MSD

Purpose

To copy data from mass storage to magnetic cards with all parameters
prompted for.

Minimum SIZE: (beginning main memory temporary storage register) + (number of
registers to copy)

equire erals
HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive
Card Reader (HP 82104A)
structions
1. Insure that the minimum SIZE is set.
2. Execute MS2CD and follow the prompts:
a. MS FILE?

Key in the name of the mass storage file (six characters or
less) to be copied to magnetic cards and press [R/S].

b. MS bbb.eee=?
Key in the beginning (bbb) and ending (eee) mass storage
registers to be copied to magnetic cards and press [R/S].
If eee is less than bbb, only register bbb will be copied.

c. TMP bbb=?
Key in the beginning main memory temporary storage register
(bbb>2) and press [R/S]. Registers bbb through ((bbb +
number of registers to copy) - 1) will be used.

3. The HP-41 will display "*WORKING*", then prompt:
a. INSERT DST

Insert track 1 of destination magnetic card 1 into the Card
Reader.

4. 1If more than 16 mass storage registers are being copied, follow the
prompt:

a. RDY tt of nn

where
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it
and nn

next track to be recorded,
total number of tracks required.

Insert track it into the Card Reader and repeat this step
until tt = nn.

5. When all the destination magnetic cards have been recorded, the HP-41
will beep and prompt:

a. "VER"IFY cpsd/
Press [XEQJ] "VER",
b. CARD

Insert each track recorded into the Card Reader. If the
track was recorded properly, the HP-41 will display
"TYPE D TR tt",

where
tt = track number.

If the HP-41 displays "CARD ERR" or "CHECKSUM ERR", press
[<-] and start over at Step 2, perhaps with new magnetic
cards.

6. When all the destination magnetic cards have been verified, press
[<-]1. The HP-41 will display "DONE".

Examples

1. Copy the contents of mass storage file "D3-4A" registers 05 through 09
to a magnetic card. Use main memory registers 10 through 14 for
temporary storage.

Step Prompt _User Input = _Display

preliminary - Use X2MSD to create and load mass
storage file "D3-4A" with size 10 or more.

1. [XEQI"SIZE"015
2. [XEQ]"MS2CD"
a. MS FILE? D3-4A [R/S]
b. MS bbb.eee=? 5.009 [R/S]
c. TMP bbb=? 10 [R/S]
3. *WORKING*
a. INSERT DST (Insert track 1)
Sa. "VER"IFY CDS [XEQI"VER"
b. CARD (Insert track 1) TYPE D TR 01
CARD
6. [<-] DONE

l/Before using the CR: VER function, refer to Section D for an explanation of
the VER bug that can alter extended memory.
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2. Copy the contents of mass storage file "D3-4B" registers 00 through 39

to magnetic cards. Use main memory registers 05 through 45 for
temporary storage.

Step —Display

preliminary - Use X2MSD to create and load mass
storage file "D3-4B" with size 40 or more.

Prompt User Input

1. [XEQI"SIZE"046
2. [XEQ]"MS2CD"
a. MS FILE? D3-4B [R/S]
b. MS bbb.eee=? .039 [R/S]
c. TMP bbb=? 5 [R/S]
3. *WORKING*
a. INSERT DST (Insert track 1)
4a, RDY 02 OF 03 (Insert track 2)
RDY 03 OF 03 (Insert track 3)
Sa. "VER"IFY CDS [XEQJ"VER"
b. CARD (Insert track 1) TYPE D TR 01
CARD (Insert track 2) TYPE D TR 02
CARD (Insert track 3) TYPE D TR 03
CARD
6. [<-] DONE

Comments

1. The destination magnetic cards may be inserted in any order in Steps

3, 4, and 5; the HP-41 automatically keeps track of where data reside
on the cards.

2. Any unused registers on a magnetic card track may be envisioned as
filled with "null values" that won't overstore main memory registers
in subsequent magnetic card to main memory operations.
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MS2XD (Mass Storage I0Q X register, Data)
Program No,: 41D3-5 Other Programs in This File: XM2XD
Purpose

To copy data from mass storage to the X register with all parameters
prompted for.

Minimum SIZE: (main memory temporary storage register) + 1
e e s

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions
1. Insure that the minimum SIZE is set.
2. Execute MS2XD and follow the prompts:
a. MS FILE?

Key in the name of the mass storage file (six characters or
less) to be copied to X and press [R/S].

b. MS RRR=?

Key in the mass storage register RRR to be copied to X and
press [R/S].

c. TMP RRR=?

Key in the main memory temporary storage register (RRR>1) to
transfer data through and press [R/S].

3. The HP-41 will display "*WORKING*" as the specified mass storage
register is copied to X. When completed, the HP-41 will beep, stop,
and display the X register.

Examples

1. Copy the contents of mass storage file "D3-5A" register 05 to the X
register. Use main memory register 10 for temporary storage.

Step Prompt __User Input = _Display

preliminary - Use X2MSD to create and load mass
storage file "D3-5A" with size 6 or more.
Store 1 in register 05.

1. [XEQI"SIZE"011

2. [(XEQ]"MS2XD"

a. MS FILE? D3-5A [R/S]

b. MS RRR=? 5 [R/S]

c. TMP RRR=? 10 [R/S]
3. *WORKING*

1.00
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MS2PD (Mass Storage I0Q Printer, Data)

Program No,: 41D3-6 Other Programs in This File: XM2PD, XM2DD, MS2DD

Purpose

To copy data from mass storage to the printer with all parameters prompted

for.

MS2PD can print one or more consecutive registers or registers

separated by an increment value. If the printer is not connected, MS2PD
cperates 1like MS2DD.

Minimum SIZE: 004

equire

eripherals

HP-IL Interface Loop Module (HP 82160A)

HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive
Peripheral Printer (HP 82143A)

OR
HP-IL printer, such as the HP 82162A Thermal Printer
n ctions
1. Insure that the minimum SIZE is set.
2. Set the printer to MAN mode (set MODE switch to MAN or clear flags
15 and 16).
3. Execute MS2PD and follow the prompts:
a. MS FILE?
Key in the name of the mass storage file (six characters or
less) to print and press [R/S].
b. MSbbb.eeell=?
Key in the beginning (bbb) and ending (eee) mass storage
registers to print and the increment value II and press
[R/S]. If eee is less than bbb, only register bbb will be
printed. If II is not specified, it will default to 1.
c. # DECIMALS=?
Key in the number of decimal places to be printed and press
[R/S]1. To default to 2 decimal places, just press [R/S].
4. The HP-41 will display "*WORKING*" and print each register in the

form
RXX = yyy.yy,
where

XX
and  yyy.yy

register number being printed,
contents of register xx. (In this case, # DECIMALS= 2.)

inon
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5. When completed, the HP-41 will beep, stop, and display "DONE".

Examples

1. Print the contents of mass storage file "D3-6A" registers 05, 08, 11,
14, and 17 accurate to two decimal places.
Printer Output

Step Prompt _User Input = _Display  _(HP 82162A)

preliminary - Use X2MSD to create and load mass storage file
"D3-6A" with size 18 or more.

1. [XEQI"SIZE"004

2. (Set printer to MAN mode)

3. [XEQ]I"MS2PD"

a. MS FILE? D3-6A [R/S]

b. MSbbb.eeell=? 5.01703 [R/S]

c. # DECIMALS=? [R/S] 2.00

4. *WORKING*
E3= v.yy
Bd3= v.vy
Eil= v.¥y
Rid= v.vy
Bi7= v.¥y

5. DONE
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MS2DD (Mass Storage IQ Display, Data)

Program No,: 41D3-7 Other Programs in This File: XM2PD, XM2DD, MS2PD

u Se

To copy data from mass storage to the display with all parameters prompted
for. MS2DD can display one or more consecutive registers or registers

separated by an increment value. If the printer is connected, MS20DD
operates 1ike MS2PD.

Minimum SIZE: 004
equire eri s

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

Instructions
1. Insure that the minimum SIZE is set.
2. Execute MS2DD and follow the prompts:
a. MS FILE?

Key in the name of the mass storage file (six characters or
less) to display and press [R/S].

b. MSbbb.eeell=?

Key in the beginning (bbb) and ending (eee) mass storage

registers to display and the increment value II and press
[R/S]. If eee is less than bbb, only register bbb will be
displayed. If II is not specified, it will default to 1.

c. # DECIMALS=?

Key in the number of decimal places to be displayed and
press [R/S]. To default to 2 decimal places, just press

[(R/S].
3. The HP-41 will display "*WORKING*", then display each register in the
form
RXX = yyy.yy,
where
xX = register number being displayed,
and yyy.yy = contents of register xx. (In this case, # DECIMALS= 2.)

4. When completed, the HP-41 will beep, stop, and display "DONE".
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Examples

1. Display the contents of mass storage file "D3-7A" registers 05, 08,
11, 14, and 17 accurate to two decimal places.

Step Prompt —User Input = _Display

preliminary - Use X2MSD to create and l1oad mass
storage file "D3-7A" with size 18 or more.

1. [XEQI"SIZE"004
2. [XEQ]"MS2DD"
a. MS FILE? D3-7A [R/S]
b. MSbbb.eeeII=? 5.01703 [R/S]
c. # DECIMALS=? [R/S] 2.00
3. ¥WORKING*
RS = yyy.yy
R8 = yyy.yy
R11 = yyy.yy
R14 = yyy.yy
R17 =
4. DONE

Comments

1. To stop the HP-41 after each display, set flag 00 before executing
MS2DD. Press [R/S] after each display to continue.
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C2MD (magnetic Cards JQ Main memory, Data)
Program No.: 41D4-4 Other Programs in This File: M2CD
Purpose

To copy data from magnetic cards to main memory with all parameters
prompted for.

Minimum SIZE: (ending main memory register) + 1
Required Peripherals
Card Reader (HP 82104A)
Instructions
1. Insure that the minimum SIZE is set.
2. Execute C2MD and follow the prompts:
a. MM bbb.eee=?
Key in the beginning (bbb) and ending (eee) main memory
registers to copy magnetic cards to and press [R/S]. If eee
is less than bbb, only register bbb will be loaded.
b. INSERT SRC

Insert track 1 of source magnetic card 1 into the Card
Reader.

3. If more than 16 main memory registers are being loaded, follow the
prompt:

a. RDY tt of nn
where

next track to be read,
total number of tracks required.

it
and on

Insert track it into the Card Reader and repeat this step
until £t = nn.

4., When completed, the HP-41 will beep, stop, and display "DONE".
Examples

1. Copy the contents of a magnetic card to main memory registers 10
through 15.
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Step Prompt _User Input = _Display

preliminary - Use M2CD to copy 6 or more main memory
registers to a magnetic card.

1. [XEQI"SIZE"016

2. [XEQI"C2MD"

a. MM bbb.eee=? 10.015 [R/S]

b. INSERT SRC (Insert track 1)
4, DONE

2. Copy the contents of magnetic cards to main memory registers 10
through 50.

Step Prompt _User Input = _Display

preliminary - Use M2CD to copy 40 or more main memory
registers to magnetic cards.

1. [XEQI"SIZE™051
2. [XEQI"C2MD"
a. MM bbb.eee=? 10.05 [R/S]
b. INSERT SRC (Insert track 1)

3a. RDY 02 OF 03 (Insert track 2)
RDY 03 OF 03 (Insert track 3)

4, DONE
Comments

1. The source magnetic cards may be inserted in any order in Steps 2 and

3; the HP-41 automatically keeps track of where data reside on the
cards.

2. If the source magnetic cards were recorded with fewer registers than
needed, C2MD will copy only those available to main memory.
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C2XMD (magnetic Cards IQ eXtended Memory, Data)

Program No.: 41D4-2 Other Programs in This File: XM2CD, MS2CD, C2MSD
Purpose
To copy data from magnetic cards to extended memory with all parameters

prompted for. C2XMD checks 1f the named extended memory file exists and,
if necessary, creates it with the user-specified file size.

Minimum SIZE: (beginning main memory temporary storage register) + (number of
registers to copy)

Required Peripherals

Card Reader (HP 82104A)
Extended Functions/Memory Module (HP 82180A)

Instructions
1. Insure that the minimum SIZE is set.
2. Execute C2XMD and follow the prompts:

a. XM FILE?

Key in the name of the extended memory file (six characters
or less) to copy magnetic cards to and press [R/S].

b. XM bbb.eee=?

Key in the beginning (bbb) and ending (eee) extended memory
registers to copy magnetic cards to and press [R/S]. If eee
is less than bbb, only register bbb will be loaded.

c. TMP bbb=?

Key in the beginning main memory temporary storage register
(bbb>2) and press [R/S]. Registers bbb through ((bbb +
number of registers to copy) - 1) will be used.

3. The HP-41 will display "*WORKING*" as it checks if the named extended
memory file exists. If it doesn't, follow the prompt:

a. XM file SIZE=?
where
file = extended memory file name.
Key in the size of the extended memory file to be created

and press [R/S]. The HP-41 will display "*WORKING*" as the
file is created.
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4. Follow the prompt:
a. INSERT SRC

Insert track 1 of source magnetic card 1 into the Card
Reader.

5. If more than 16 extended memory registers are being loaded, follow the
prompt:

a. RDY tt of nn

where

it
and nn

next track to be read,
total number of tracks required.

non

Insert track it into the Card Reader and repeat this step
until tt = pn.

6. When all the source magnhetic cards have been read, the HP-41 will
display "*WORKING*" as data are copied from the main memory temporary

storage registers to extended memory, then beep, stop, and display
"DONE".

1. Copy the contents of a magnetic card to extended memory file "D4-2A"
(which already exists) registers 05 through 10. Use main memory
registers 10 through 15 for temporary storage.

Step Prompt User Input Display

preliminary - Use M2CD to copy 6 or more main memory
registers to a magnetic card and X2XMD
to create and load extended memory file
"D4-2A" with size 11 or more.

1. [XEQI"SIZE"016
2. [XEQI"C2XMD"
a. XM FILE? D4-2A [R/S]
b. XM bbb .eee=? 5.01 [R/S]
c. TMP bbb=? 10 [R/S]
3. *WORKING*
4a. INSERT SRC (Insert track 1)
6. *WORKING*

DONE

2. Copy the contents of magnetic cards to extended memory file "D4-2B"
(which doesn't exist) registers 10 through 50. Use main memory
registers 05 through 45 for temporary storage.

Step Prompt User Input _Display
1. [XEQI"SIZE"046
2. [XEQI"C2XMD"

a. XM FILE? D4-2B [R/S]
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Step Prompt User Input Display
b. XM bbb.eee=? 10.05 [R/S]
c. TMP bbb=? 5 [R/S]

3. *WORKING*
a. XM D4-2B SIZE=? 51 [R/S] *WORKING*

4a. INSERT SRC (Insert track 1)
Sa. RDY 02 OF 03 (Insert track 2)
RDY 03 OF 03 (Insert track 3)
€. *WORKING*
DONE

The source magnetic cards may be inserted in any order in Steps 4 and
5; the HP-41 automatically keeps track of where data reside on the
cards.

If the source magnetic cards were recorded with fewer registers than
needed, CZXMD will copy only those on the cards to extended memory.

As Example 2 demonstrates, the minimum size required for an extended
memory file = (XM bbb) + (number of registers to load).

Since flag 25 (error ignore flag) 1is used to detect if the named
extended memory file exists, it is possible that other errors (i.e.,
named file exists but is too small) will cause the "XM file SIZE=?7"
prompt. The problem will become apparent when the file size prompt is
repeated or an error message is displayed. In either case, one can
resolve the difficulty and restart the program.
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C2MSD (magnetic Cards IQ Mass Storage, Data)
Program No,: 41D4-3 Other Programs in This File: XM2CD, MS2CD, C2XMD
Purpose

To copy data from magnetic cards to mass storage with all parameters
prompted for. C2MSD checks if the named mass storage file exists and, if
necessary, creates it with the user-specified file size.

ini :  (beginning main memory temporary storage register) + (number of
registers to copy)

equired Pe e S

Card Reader (HP 82104A)
HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive

structions
1. Insure that the minimum SIZE is set.
2. Execute C2MSD and follow the prompts:
a. MS FILE?

Key in the name of the mass storage file (six characters or
less) to copy magnetic cards to and press [R/S].

b. MS bbb.eee=?

Key in the beginning (bbb) and ending (eee) mass storage
registers to copy magnetic cards to and press [R/S]. If eee
is less than bbb, only register bbb will be loaded.

c. TMP bbb=?

Key in the beginning main memory temporary storage register
(bbb>2) and press [R/S]. Registers bbb through ((bbb +
number of registers to copy) - 1) will be used.

3. The HP-41 will display "*WORKING*" as it checks if the named mass
storage file exists. If it doesn't, follow the prompt:

a. MS file SIZE=?
where
file = mass storage file name.
Key in the size of the mass storage file to be created and

press [R/S]. The HP-41 will display "*WORKING*" as the file
is created.
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4, Follow the prompt:
a. INSERT SRC

Insert track 1 of source magnetic card 1 into the Card
Reader.

5. If more than 16 mass storage registers are being loaded, follow the
prompt:

a. RDY tt of nn

where

it
and nn

next track to be read,
total number of tracks required.

Insert track it into the Card Reader and repeat this step
until £t = nn.

6. When all the source magnetic cards have been read, the HP-41 will
display "*WORKING*" as data are copied from the main memory temporary
storage registers to mass storage, then beep, stop, and display
"DONE".

Examples
1. Copy the contents of a magnetic card to mass storage file "D4-3A"

(which already exists) registers 05 through 10. Use main memory
registers 10 through 15 for temporary storage.

Step Prompt User Input _Display

preliminary - Use M2CD to copy 6 or more main memory
registers to a magnetic card and X2MSD
to create and load mass storage file
"D4-3A" with size 11 or more.

1. [XEQI"SIZE"016
2. [XEQJI"C2MSD"
a. MS FILE? D4-3A [R/S]
b. MS bbb.eee=? 5.01 [R/S]
C. TMP bbb=? 10 [R/S]
3. *WORKING*
4a. INSERT SRC (Insert track 1)
6. *WORKING*

DONE

2. Copy the contents of magnetic cards to mass storage file "D4-3B"
(which doesn't exist) registers 10 through 50. Use main memory
registers 05 through 45 for temporary storage.

Step Prompt User Input Display
1. [XEQI"SIZE"046
2. [XEQ]"C2MSD"

a. MS FILE? D4-3B [R/S]
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Step Prompt User Input Display
b. MS bbb.eee=? 10.05 [R/S]

C. TMP bbb=? 5 [R/S]

3. *WORKING*
a. MS D4-3B SIZE=? 51 [R/S] *¥WORKING*
4a. INSERT SRC (Insert track 1)

5a. RDY 02 OF 03 (Insert track 2)
RDY 03 OF 03 (Insert track 3)
6. *WORKING*
DONE

The source magnetic cards may be inserted in any order in Steps 4 and

5; the HP-41 automatically keeps track of where data reside on the
cards.

If the source magnetic cards were recorded with fewer registers than
needed, C2MSD will copy only those on the cards to mass storage.

As Example 2 demonstrates, the minimum size required for a mass
storage file = (MS bbb) + (number of registers to load).

Since flag 25 (error ignore flag) is used to detect if the named mass
storage file exists, it is possible that other errors (i.e., named
file exists but is too small) will cause the "MS file SIZE=?" prompt.
The problem will become apparent when the file size prompt is repeated
or an error message is displayed. In either case, one can resolve the
difficulty and restart the program.
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C2CD (magnetic Cards TQ magnetic Cards, Data)
Program No,: 41D4-4 Other Programs in This File: none
Purpose

To copy data from one set of magnetic cards to another with all parameters
prompted for. C2CD produces an exact copy of the source magnetic cards.

Minimum SIZE: (beginning main memory temporary storage register) + (number of
registers on source magnetic cards) + 1

e e s
Card Reader (HP 82104A)
Instructions
1. Insure that the minimum SIZE is set.
2. Execute C2CD and follow the prompts:
a. TMP bbb=?
Key in the beginning main memory temporary storage register
bbb and press [R/S]. To default to register 00, just press
[R/S]. Registers bbb through (SIZE-1) will be used as

temporary storage.

3. The HP-41 will display "*WORKING*" as the main memory temporary
storage registers are initialized, then prompt:

a. INSERT SRC

Insert track 1 of source magnetic card 1 into the Card
Reader.

4. If more than 16 main magnetic card registers are being copied, follow
the prompt:

a. RDY tt of nn
where

it
and nn

next track to be read,
total number of tracks required.

Insert track it into the Card Reader and repeat this step
until &t = nn.

5. When all the source magnetic cards have been read, the HP-41 will
display "*WORKING*" as the number of registers required is determined,
then prompt:

a. INSERT DST

Insert track 1 of destination magnetic card 1 into the Card
Reader.
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6. If more than 16 magnetic card registers are being copied, follow the
prompt:
a. RDY tt of nn
where

next track to be recorded,
total number of tracks required.

it
and nn

Insert track it into the Card Reader and repeat this step
until tt = nn.

7. When all the destination magnetic cards have been recorded, the HP-41
will beep and prompt:

a. "VER'IFY cDSY
Press [XEQ] "VER".
b. CARD
Insert each track recorded into the Card Reader. If the
track was recorded properly, the HP-41 will display
"TYPE D TR tt",
where
tt = track number.
If the HP-41 displays "CARD ERR" or "CHECKSUM ERR", press
[<-] and start over at Step 2, perhaps with new magnetic

cards.

8. When all the destination magnetic cards have been verified, press
[<-]. The HP-41 will display "DONE". To start over at Step 3, press
(R/S].

Examples

1. Copy the contents of a magnetic card track to another magnetic card.
Use main memory registers 00 and up for temporary storage.

Step Prompt User Input Display

preliminary - Use M2CD to copy up to 16 main memory
registers to a magnetic card.

1. [XEQI"SIZE"017
2. [XEQ]I"C2CD"
a. TMP bbb=? [R/S] 0.00

l/Before using the CR: VER function, refer to Section D for an explanation of
the VER bug that can alter extended memory.
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Step _ Prompt User Input Display
3. *WORKING*
a. INSERT SRC (Insert source track 1)
5. *WORKING*
a. INSERT DST (Insert destination track 1)
7a. "VER"IFY CDS [XEQI"VER"
b. CARD (Insert destination track 1) TYPE D TR 01
CARD
8. [<-] DONE

Copy the contents of three magnetic card tracks to two other magnetic
cards. Use main memory registers 05 and up for temporary storage.

Step Prompt User Input Display

preliminary - Use M2CD to copy 33 to 48 main memory
registers to magnetic cards.

1. [XEQI"SIZE"054
2. [XEQl"C2CD"
a. TMP bbb=? 5 [R/S]
3. ¥WORKING*

a. INSERT SRC (Insert source track 1)
4a. RDY 02 OF 03 (Insert source track 2)
RDY 03 OF 03 (Insert source track 3)
5. ¥WORKING*
a. INSERT DST (Insert destination track 1)
6a. RDY 02 OF 03 (Insert destination track 2)
RDY 03 OF 03 (Insert destination track 3)

7a. "VER"IFY CDS [XEQI"VER"
b. CARD (Insert destination track 1) TYPE D TR 01
CARD (Insert destination track 2) TYPE D TR 02
CARD (Insert destination track 3) TYPE D TR 03
CARD
8. [<~] DONE

The source and destination magnetic cards may be inserted in any order
in Steps 3 through 7; the HP-41 automatically keeps track of where
data reside on the cards.

C2CD uses the alphanumeric value "..." to identify the last main
memory register into which the last source magnetic card register is
read. Therefore, if any source magnetic card registers have this
value, C2CD will produce erroneous results.

Any unused registers on a magnetic card track may be envisioned as
filled with "null values" that won't overstore main memory registers
in subsequent magnetic card to main memory operations.
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C2PD (magnetic Cards JQ Printer, Data)
Program No,: 41D4-6 Other Programs in This File: C2DD
Purpose

To copy data from magnetic cards to the printer with all parameters
prompted for. If the printer is not connected, C2PD operates 1ike C20D.

Minimum SIZE: (beginning main memory temporary storage register) + (number of
registers on magnetic cards) + 1

Required Peripherals
Card Reader (HP 82104A)
Peripheral Printer (HP 82143A)
OR

HP-IL Interface Loop Module (HP 82160A) and HP-IL printer, such as the
HP 82162A Thermal Printer

Instructions
1. Insure that the minimum SIZE is set.

2. Set the printer to MAN mode (set MODE switch to MAN or clear flags 15
and 16).

3. Execute C2PD and follow the prompts:
a. # DECIMALS=?

Key in the number of decimal places to be printed and press
[(R/S]. To default to 2 decimal places, just press [R/S].

b. TMP bbb=?
Key in the beginning main memory temporary storage register
(bbb>2) and press [R/S]. Registers bbb through (SIZE-1)
will be used as temporary storage.

4. The HP-41 will display "*WORKING*" as the main memory temporary
storage registers are initialized, then prompt:

a. INSERT SRC
Insert track 1 of magnetic card 1 into the Card Reader.

5. If more than 16 magnetic card registers are being printed, follow the
prompt:

a. RDY tt of nn

where
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it
and nn

next track to be read,
total number of tracks required.

Insert track tt into the Card Reader and repeat this step
until 1t = nn.

6. When all the magnetic cards have been read, the HP-41 will display
"¥WORKING*" and print each magnetic card register in the form

RXX = YYY.Y¥»
where

XX
and  yyy.yy

register number being printed,
contents of register xx. (In this case, # DECIMALS= 2.)

If there are less than 16 registers on the last track printed, only
the number on that track will be printed.

7. When completed, the HP-41 will beep, stop, and display "DONE".

Examp les

1. Print the contents of a full magnetic card track accurate to three
decimal places. Use main memory registers 05 and up for temporary
storage.

Printer Output

Step Prompt User Input Display (HP_82162A)

preliminary - Use M2CD to copy 16 main memory registers to a
magnetic card.

1. [XEQI"SIZE"022

2. (Set printer to MAN mode)

3. [XEQI"C2PD"

a. # DECIMALS=? 3 [R/S]
b. TMP bbb=? 5 [R/S]

4. *WORKING*
a. INSERT SRC (Insert track 1)

6. *WORKING*

7. DONE
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Print the contents of a magnetic card recorded with 20 registers
accurate to two decimal places. Use main memory registers 10 and up
for temporary storage.

Printer Output

Step Prompt User Input Display (HP_82162A)

preliminary - Use M2CD to copy 20 main memory registers to a
magnetic card.

1. [XEQI"SIZE"031
2. (Set printer to MAN mode)
3. [XEQI"C2PD"
a. # DECIMALS=? [R/S] 2.00
b. TMP bbb=? 10 [R/S]
4. *WORKING*
a. INSERT SRC (Insert track 1)
ba. RDY 02 OF 02 (Insert track 2)
6. *WORKING*
RA= v, vy
Ri= ¥
Riz v.vy
Fd= v.v
RS= v, vy
F&= v.vy
B3z v,y
Fif= v.vy
Eii= v
Fid= vovy
Fid= v.ovy
Fld= v, vy
FiG= y.¥y
Rif= v.vy
Fi7= v.vy
Fif= v.vr
R19= v, vy
7. DONE

The magnetic cards may be inserted in any order in Steps 4 and &; the
HP-41 automatically keeps track of where data reside on the cards.

C2PD uses the alphanumeric value "..." to identify the last main
memory temporary storage register to print. Therefore if any source
magnetic card registers have this value, C2PD will produce erroneous
results.
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C2DD (magnetic Cards IQ Display, Data)
Program No.,: 41D4-7 Qther Programs in This File: C2PD
Purpose

To copy data from magnetic cards to the display with all parameters
prompted for. If the printer is connected, C2DD operates 1ike C2PD.

Minimum SIZE: (beginning main memory temporary storage register) + (number of
registers on magnetic cards) + 1

Required Peripherals
Card Reader (HP 82104A)
nstructions
1. Insure that the minimum SIZE is set.
2. Execute C2DD and follow the prompts:
a. # DECIMALS=?
Key in the number of decimal places to be displayed and
press [R/S]. To default to 2 decimal places, just press
(R/S].
b. TMP bbb=?
Key in the beginning main memory temporary storage register
(bbb>2) and press [R/S]. Registers bbb through (SIZE-1)

will be used as temporary storage.

3. The HP-41 will display "*WORKING*" as the main memory temporary
storage registers are initialized, then prompt:

a. INSERT SRC
Insert track 1 of magnetic card 1 into the Card Reader.

4. If more than 16 magnetic card registers are being displayed, follow
the prompt:

a. RDY tt of nn
where

it
and nn

next track to be read,
total number of tracks required.

Insert track tt into the Card Reader and repeat this step
until tt = nn.
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5. When all the magnetic cards have been read, the HP-41 will display
"*WORKING*", then display each magnetic card register in the form

RXX = Yyy.yy

where

XX
and  yyy.yy

register number being displayed,
contents of register xx. (In this case, # DECIMALS= 2.)

If there are less than 16 registers on the last track displayed, only
the number on that track will be displayed.

6. When completed, the HP-41 will beep, stop, and display "DONE".

Examples

1. Display the contents of a full magnetic card track accurate to three
decimal places. Use main memory registers 05 and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>