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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

liability, 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 controller 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

various 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/Un1ess 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 its use can be found in Section C in the same chapter;

the program 1listings 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 o 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.

2. 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 avaflable 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 1is, however, entirely feasible to group frequently used



-]-

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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1. 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)

cxd/ 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)

 

ljSince 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,



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

sSrcoper,

where

source medium term (see Table 2),5

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)

Z zero (clear)

 

3. 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][BSTI"). 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 [CAT]).

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

is 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 mafn 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

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. 
 

- —e
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Step __Prompt Input  _Display

preliminary - Use X2MSD to create mass storage file

1.

"L1-3B" with size 16 or more. Enter a
program L1-3A into main memory with 15
or more lines.

[XEQI"SIZE"025
 

§
!
?

N

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

[XEQ]"M2MSPL"
 

P
U
— The 0S-41 program must be 1in main memory to

nroceed. It may be copied to main memory from
barcode (see Appendix D).

 

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

|
|

i

i 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? 11-3B [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.

——

D 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 "ROO-Rmax USED" is
displayed and the prompt is repeated.

 

3.

explain any additional

¥WORKING*
DONE

Many 0S-41 program instructions include a Comments section to

understand the operation of a program.

 

 
 
 

 

information that may be needed to fully
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Recovery

For many users, the concept of "error recovery" invokes images of

losing all progress made in a problem, 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 1line 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 pnext error

encountered is ignored; that 1is, the error-causing operation {is 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"



-17-

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 1t won't 1interfere 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-4].

- ® 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: 1insert 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

fn modules such as the Extended Functions/Memory Module (like 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 (1like

"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 jinstructions 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.

Remove

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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S

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 to

remove one or more accumulated ENDs from main memory.

Step  Instructions

1.

2.

3.

Put the HP-41 in PRGM mode.

Press [shift]J[CATALOGI[1], then press [R/S] immediately to stop
the catalog l1isting.

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 {s
free of superfluous ENDs, and the following "END purge" 1is not

needed.

If two consecutive ENDs are encountered, at the second END

press [<-] to display the first program statement.

If "O1L 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][GTO1[.]J[01[01[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. Programs,

1-1.4/ 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 TO Main memory, Program).

1-2. MAIN MEMORY to EXTENDED MEMORY

a. Use XF: SAVEP (A:program,filename OR A:program OR A:,filename)Z/

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 JOQ 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: WRTPY (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 1isted, edited, or recorded on any medium.

l/Section 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 IO 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 JQ Mass Storage, Program).

MAIN MEMORY to MAGNETIC CARDS/

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: WPRY

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/Before 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 1ine number, then use

P& IL: LIST

Specify the number of lines to 1list when prompted.

No 0S-41 program is 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 listing. The number of main memory program registers
required and the number of bytes in the program are printed in a

formatted manner.

1-6. 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.

2-1. 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 TO Main memory, Program).
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2-2. EXTENDED MEMORY to EXTENDED MEMORY

a. To duplicate a program file in extended memory (under a new
destination file name) with all parameters prompted for, use the
0S-41 program

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

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 TQ Mass Storage, Entire).

Refer to Chapter 4 for details.

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

"XM2MSP" (eXtended Memory TQ 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 T0 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 1list 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, "MS2ZME" appends to, pnot
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 10 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 J0Q 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 eXtended 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 pame) with all parameters prompted for, use the
0S-41 program

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

3-4. MASS STORAGE 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 mass storage to magnetic cards, first use the 0S-41 program

"MS2MP" (Mass Storage JQ 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.

3-5. 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.

4-1. MAGNETIC CARDS to MAIN MEMORY

d. 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

d. 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 JO eXtended Memory, Program).
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BARCODE to MASS STORAGE

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

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

BARCODE to MAGNETIC CARDS

d. 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 list the program.
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Program

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 TO Main memory, Program)

ProgramNo,: 41P1-1 ProgramsFile: 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.

MinimumSIZE: 000

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 Input  _Display

1. [(XEQ]"M2MP"
a. MM PROGRAM? M2MP [R/S]

2. *WORKING*
DONE

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)

ProgramNo.: 41P1-2 ProgramsFile: M2MSP

Purpose

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

prompted for.

MinimumSIZE: 000

e e als

Extended Functions/Memory Module (HP 82180A)

nstruction

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 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 Input _Display

1. [XEQ]"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.
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M2MSP (Main memory IO Mass Storage, Program)

rogra :  41P1-3 OtherProgramsinThisFile: M2XMP

EU rpose

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

prompted for.

MinimumSIZE: 000

RequiredPeripherals

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.

2.

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 Input _Display

preliminary - "M2MSP,P1-3A"

[XEQI"WRTP"
"P1_3A"

[XEQ]"SEC"

1. [XEQ]"M2MSP"
a. MM PROGRAM? M2MSP [R/S]
b. MS FILE? P1-3A [R/S]
c. REPLACE? Y/N [Y] YES

2. ¥WORKING*
DONE

Copy main memory program M2MSP to mass storage under the same name,

not replacing any existing, secured mass storage file.

Step __Prompt 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

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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XM2MP (eXtended Memory IO Main memory, Program)

ProgramNo,: 41P2-1 OtherPrograms inThisFile: MS2MP

u Se

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

prompted for.

MinimumSIZE: 000

RequiredPeripherals

Extended Functions/Memory Module (HP 82180A)

ns ons

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 Input _Display

preliminary - Use M2XMP to copy itself to extended

memory file "M2XMP",

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 JO eXtended Memory, Program)

ProgramNo,: 41P2-2 ProgramsFile: MS2MSP

Purpose

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

Minimum SIZE: 000

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,
Jjust 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 Input  _Display

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

. [XEQ]"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

1

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

Step __Prompt Input _Display

preliminary - Use M2XMP to copy itself to extended

memory file "M2XMP" (or follow Example 1).

1. [XEQI"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

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)

ProgramNo.: 41P2-3 ProgramsFile: MS2XMP

Purpose

To copy a program file from extended memory to mass storage with all

parameters prompted for.

MinimumSIZE: 000

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 1s 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 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.

[XEQ]"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 [yl 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 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 [N] 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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MSZMP (Mass Storage JQ Main memory, Program)

ProgramNo,: 41P3-1 OtherProgramsinThisFile: XM2MP

rpose

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

prompted for.

MinimumSIZE: 000

Required Peripherals

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 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 MS2MP 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)

ProgramNo,: 41P3-2 Other Programs in This File: XM2MSP

Purpose

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

MinimumSIZE: 000

Required Peripherals

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:

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. 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].

2. 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=~ __UserInput= _Display

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

1. [XEQ]"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=~ __UserInput= _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

Comments

l. 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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MSZMSP (Mass Storage IQ Mass Storage, Program)

ogr Oo,: 41P3-3 Other Programs in This File: XM2XMP

urpose

To duplicate a program file in mass storage (under a new file name)

with all parameters prompted for.

MinimumSIZE: 000

RequiredPeripherals

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 MSZMSP 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 1n 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,
just 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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Examples

1. 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 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]"MS2MSpP"
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 [Y] YES

2. *WORKING*
DONE

2. 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 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

Comments

1. 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.

2. 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.

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 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 JQ eXtended Memory, Program)

ProgramNo.: 41P5-2 ProgramsFile: B2MSP

Purpose

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

prompted for.

MinimumSIZE: 000

RequiredPeripherals

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

Instructions

1. Execute B2XMP and follow the prompts:

a. GIO0 . . 7

Press [R/S] only if the last program in main memory has its
own END; otherwise, press [shift]l[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/S].

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

nnp = 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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Examples

1.
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The HP-41 will display "W: WORKING", then "*WORKING*" as the program
in the barcode is copied
completed, the HP-41 will

from main memory to extended memory. When
beep, stop, and display "DONE".

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

BARCODE FOR PS53-2ZE

Program Registers Required:

ROW 1: LINES 1 - 2

ROW 2: LINES Z - 5

2‘

Step ___Prompt

-
o

User I!!QUL Difip_lfiy__

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

1.
a. GTO . . ?
b. XM FILE?
c. P5-2A PRGM?
d. SCAN BARCODE
e. W: RDY 02

2.

Copy the program P5-2B 1in

"pP5-2B".

Step ___Prompt

[XEQ]"B2XMP"
[R/S]
P5-2A [R/S]
P5-2B [R/S]
(Scan 1st line)

(Scan 2nd l1ine)
W: WORKING
*WORKING*
DONE

barcode in Example 1 to extended memory file

_—UserInput= _Display

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

1.
a GTO . . ?
b. XM FILE?
c. P5-2B PRGM?
d SCAN BARCODE
e W: RDY 02

2.

[XEQI"B2XMP"

[(R/S]
P5-2B [R/S]
[R/S] P5-2B
(Scan 1lst 1line)

(Scan 2nd line)

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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B2MSP (Barcode IQ Mass Storage, Program)

ProgramNo,:

ur e

41P5-3 OtherProgramsinThisFile: B2XMP

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

prompted for.

MinimumSIZE: 000

RequiredPeripherals

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][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.



f. W: RDY nnn

where
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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 F5S-3B

Frogram Registers Required:

ROW 1: LINES

-
-~

NIIIIIHIIIEIIlIIIII—Ili}!lflllllllllHININIIIIIIIIINIHNIIII!INNlllllllllllliIHIIIIIIIIIHIIIIlllllIIIIIIINIIIIIIIIIIIIIIINII
ROW 2: LINES 2 - 3

IR

Step Prompt User_ Input Display

preliminary - Press [shift][GTOJ[.]J[.] to insure that the
Tast 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.

GTO . . ?

MS FILE?
P5-3A PRGM?
REPLACE? Y/N
SCAN BARCODE
W: RDY 02

e
H

D
O
O
T

Q
o

e
o

e
&

o
0

[XEQ]"B2MSP"

[R/S]
P5-3A [R/S]
P5-3B [R/S]
Lyl YES
(Scan 1st line)

(Scan 2nd line)

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

1. [XEQ]"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 l1ine)

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



D. Listings

The program 1istings 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 . . . s e e e e e e e 58 395

M2XMP . . . . ¢ v o o o o . . 59 396

M2MSP . . . . . « « + « . . 59 396

XM2MP . o o s s s e e e e e 60 398

XM2XMP . . & o v 0 o . . . . 61 399

XM2ZMSP . . ¢ ¢ v ¢ ¢ ¢« &+« . . 62 401

MSZMP . . & v ¢ ¢ e e e e e 60 398

MSZ2XMP . . . ¢« ¢ ¢ ¢« ¢ ¢ ¢ . . 62 401

MSZMSP . . . v ¢« ¢ ¢ ¢« ¢ ¢ o 61 399

B2XMP . . . ¢ v e e e e e e 63 403

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

Proaram Pegisters: 13

Brtez: 86

A{eLEL “M2MP"
gz =41Pi-1-
a1 F57 58
a4 LT0 aa
83 CF 21
A& "MM PROGRAMZ"
A7 AON
A8 PROMPT
A9 pOFF
18 AsTo X
11 = *HORKING*"
12 AYIER
13+LBL 2@
14 CLA
19 ARCL X
I
17 SAVEP
12 ..
19 GETSUE
2@ PURFL
21 F§7 533
22 5F 21
23 “DONE"
24 ASTO X
23 BEEP
26 CLD
27 EMI



Proaram Reaisters:

Bytes: 283

BieLBL ~M2¥HP*
82 -41pPi-2-
83 5F @5
A4 GT0 B8
AS¢LBL ~M2MSP*
86 =41P1-3-
a7 CF 85
83¢LBL f4
89 F57 54
18 GTD 83
11 CF 86
12 CF 21
13 =HM PROGRAM?*
14 AON
13 PROMPT
16 ROFF
17 ASTL Y
18 CF 23
19 =¥R-
28 FL7 85
21 "M§-
22 *F FILE?"
22 AON
24 PROMPT
23 AOFF
26 FC? 23
27 CLA
28 FC? 23
29 ARCL Y
38 FCIC 23
31 AVIEH
32 RASTO X
33 FS? 85
34 GT0 82
33 Rt
36 "REPLACE? Y/H"
37 AVIEH
38¢LBL Al
39 RDH
48 GETKEY
41 X=@7
42 GT0 4l
43 71
44 “YES"
45 ¥#Y?
46 “NO"
47 AVIEH
48 X=Y?
49 SF 86
28 RIN

0S-41 Program Movement Program Listing:

29

M2XMP, M2MSP

51 RIN
S2¢LBL &2
53 = *HORKIHG*"
54 AVIEH
a9¢LBL 83
3k CLA
57 ARCL ¥
58 F57C 86
99 UNSEC
Af CLH
61 ARCL ¥
h2 "k,
63 ARCL X
b4 FE? @5
65 SAYEP
bk FC? 83
67 WRTP
A CLA
£9 ARCL X

FC? 85
YERIFY
FC?C @5
SEC
FE7 535
SF 21
=DiINE"

ASTO %
BEEF
CLD

88 END

w
o
d

w
e
d
]
]
m
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d
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y
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W
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P

=
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0S-41 Program Movement Program Listing: XM2MP, MS2MP

Program Reaisters: i6

Brtes: 118

ALeLBL “EM2MP-
82 -41p2-1-
@3 5F @3
84 GT0 a8
ASeLBL "MS2MP-
a6 "41P3-1-
a7 CF @5
A3¢LBL @8
A9 F57 58
18 GT0 8l
11 “XH°
12 FC7 83
13 "M%
14 =k FILE?"
15 ADH
16 PROMPT
17 ROFF
18 A5T0 X
19 = *WORKIHG*"
28 OF 21
21 AVIEH
224LBL Al
23 CLA
24 ARCL %
25 F57 85
26 GETSUR
a7 FC2C 85
28 READSUB
29 F57 53
38 5F 21
31 Rt
32 "DONE"
I3 ASTO X
34 BEEP
35 CLB
36 ETH
37 GT0 IHD Y
38 END
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0S-41 Program Movement Program Listing: XM2XMP, MS2MSP

Proaran Keaisters: 36

Bytes: 247

51 AYIEW
ALeLBL ~XM2XMFP- 52 ¥=Y7
gg ;:125-2' 53 5F 86
a3 4

54 RDH

A4 GTD 98 55 RIN
QSOEBL -H§§HSP' S6eLRBL 82
gg r;1gg-4 57 = *WORKING*"

CF @5 58 AYIEK
gg*;g; gg 594LBL 93

7 58 58 CLRA
1@ 670 83 A1 ARCL L
13 ;F @6 62 FS7 85
12 gF gl 63 GETSUB
13 =¥H 64 FL7 @5
ii ffig_flfi 65 READSUR
5 *HS 6k F5? @5

16 *F SRC FILE?" 67 CTD 84
17 AON 62 LA
18 Pgenpr 69 ARCL %
19 ASTO L .. 78 FS2C 86
28 "k EEGH. 71 UNSEC

22 PRORPT i) 731 CLA
gi gfg 23 74 ARCL Y

C 75 k.-
gz ;ggL25 76 ARCL ¥

6 ARC 77 F57 85
27 FC7C 23 78 SAVEP
28 nVIEH. 79 FC? @5
gg 95;0 ¥ 88 WRTP
I8 "¥YH-

281 CLA
31 Fg? 85 82 ARCL %
A2 "RST

83 FC? 85
33 *F DST FILE?" 34 VERIFY
gé SFD’??PT 85 FC7C 85
5

96 SEC

36 ASTO % a7 Etn
37 FS? @5 a8 ARCL Y
33 gla az 89 PCLPS
19 R 98 F5? 55
4@ -REPLACE? Y/N- 91 SF ng
41 AVIEM 97 =DONE"
:§¢§g; a1 91 ASTO ¥
3 94 BEEP

44 GETKEY 95 L
45 %07 % END
46 GT0 81
47 71
48 “YES®
49 ¥2Y?
3@ “NO®
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0S-41 Program Movement Program Listing:

Proaram Reaisters: 36

Bytes: 249

AlelBL ~XH2MSP"
a2 =4ip2-3=
a1 SF @45
a4 GT0 Be
AS4LBL "MS2XMP-
A6 =41p3-2~
a7 CF 85
A8+RL 84
A9 FS? oM
18 GT0 83
11 CF 86
12 0F 21
13 =XH"
14 FC? 83
15 "MS®
16 "k FILE?"
17 AN
12 PROMPT
12 ASTO L
2# “F PRGM?"
20 OF 23
22 PROMPT
23 FL? 23
24 LA
25 FC? 23
26 ARCL L
27 FC7C 23
25 AYIEM
29 ASTO Y
34 "MS"
1 FC? &5
32 =¥n"
32 "k FILE?"
14 PROMPT
35 AOFF
36 FC? 23
37 CLA
18 FC? 23
JFARCL L
44 FL2C 23
41 AYIERW
42 ASTO X
41 FC? @5
44 GT0 @2
43 Rt
46 “REPLACE? Y/N"
47 AVIEW
43+BL 81
49 RDN

98 GETKEY

XM2MSP, MS2XMP

a1 ¥=87?
22 GT0 81
¥ 71
24 “YES®
39 X#Y7?
a6 “NO-
37 AVIEK
a8 ¥=Y?
39 SF @86
68 RIN
b1 RN
h2+LBL 82
63 = *NORKING**
b4 AYIEW
63¢LBL 83
bt CLA
67 ARCL L
68 FS? 85
69 GETSUB
78 FC? 85
71 READSUB
72 FC? 85
73 GT0 84
74 CLA
73 ARCL X
76 F5?C @86
77 UNSEC
78¢LBL 84
79 CLA
88 ARCL Y
81 “F."
82 ARCL X
83 FS? 85
84 WRTP
85 FC? 85
86 SAYEP
87 CLA
88 ARCL X
89 F5? 83
9@ VERIFY
91 F57°C 83
92 SEC
93 CLA
94 ARCL ¥
95 PCLPS
9% FS? 33
97 SF 21
98 “DONE"
99 ASTO X
188 BEEP
181 CLD
182 END
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0S-41 Program Movement Program Listing: B2XMP, B2MSP

Program Reaisters: 34

Bytes: 232

A1+LBL “B2XMP"

A2 “41P3-2¢

83 SF @5

A4 GTO @8

AS+LBL "B2MSP-

@6 -=41P5-3"

87 CF a5

A%+RL BAa

Ag CF 21

18 F5? 58

11 GT0 @2

12 CF 86

13 =G70 .. ?°

14 PROMPT

15 =¥H"

1f FC? 85

17 "H5-

18 =F FILE®"

19 AN

28 PROMPT

21 RSTO Y

22 "F PRGH?"

23 CF 23

24 PROMFT

ANFF

2
T N

26 FC? 23
27 CLA
28 FC7 23
29 AREL Y
i@ FC2C 23
31 AVIEM
32 ASTD ¥
37 F57 &5
34 GTO &2
nRrt
Ir *REPLACE? Y/H-

37 AVIEH

IgeLBL 8l

19 FIH

48 GETEEY

41 ¥=@7

42 70 @l

47 71

44 =YES*

45 ¥z¥?

46 “HO"

47 GYIEM

48 ¥=Y?

49 5F 8%

59 RIN

a1 RINW
52¢LBL @2
53 *SCAN BARCODE-
34 AVIEH
93 WHDSUB
56 = *HORKING*-
a7 AVIEW
a8 FS? 89
39 G670 @3
68 CLA
6l ARCL Y
62 FS?C 86
63 UNSEC
hd¢LBEL &3
65 CLA
6t ARCL X
67 "F."
A3 ARCL Y
p9 F5? 83
78 SAVEP
71 FC? 85

72 WETF

73 CLA

74 ARCL Y

75 FC? 85

76 VERIFY

77 FC2C 85

78 SEC

79 CLA
8@ ARCL X
g1 PCLPS
A2 FS? 55
23 5F 21
84 ~DOHE"
85 AsTh X
86 BEEP
a7 CLh
83 EMED
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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 (like 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 (1ike WRTR and READR); functions in

 

peripherals such as the Card Reader (like 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. 0S-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 Tleft corner indicates the page in the text where this cell is

discussed while the number in parentheses shows the page where the

indicated 0S-41 program instructions can be found.
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B. Eunctions,Programs. andTheirUse

1-1.1/ MAIN MEMORY to MAIN MEMORY

a. Use XF: REGMOVE (X:sss.dddnnn)Z/, 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.

b. 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.

c. 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.

d. Use the Block Rotate program

PPC: BR (X:tnnn; 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 {n the same way as R+ and RDN do on the stack.

e. 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: QBELDif (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 1imit 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 TQ eXxtended 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).

1-4.  MAIN MEMORY to MAGNETIC CARDSY

d. 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).

1-5. MAIN MEMORY to X REGISTER

d.

4/

To recall (copy to the X register) contents of individual main

memory registers, use

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 over99. 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 I0 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"
kGY} Xy Yy Z, T, or L (_DQ_i in ALPHA mode).
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(2) for registers currently designated as the statistical
registers ("normally" R11-R16), use

P & IL: PRE

(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 TQO Printer, Data).

1-7. MAIN MEMORY to DISPLAY

 

The display 1is 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 TQ Display, Data).

2-1. 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.

—————eet

Q/Reg1ster‘s 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 JO Main memory, Data).

 

2-2. EXTENDED MEMORY to EXTENDED MEMORY

a. HP-41CX users can use the function

CX: RESZFL (working file; X:xnnn)

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" (exXtended Memory TO 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

"XM2MSD" (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 TQ 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 like 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 TO 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 JOQO Display, Data).
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3-1. MASS STORAGE to MAIN MEMORY

d. 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 I0O Main memory, Data).

3-2. MASS STORAGE to EXTENDED MEMORY

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

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

3-3. MASS STORAGE to MASS STORAGE

d. 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 IQ 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 JO 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.
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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 TO Main memory, Data).

4-2. 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 JO eXtended Memory, Data).

4-3. 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).

4-4. 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 JO magnetic Cards, Data).

4-5. 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 TO Main memory, Data)

tc copy the cards to main memory, then use the 0S-41 program

"™™M2XD" (Main memory JO X register, Data)

to recall the desired data value from main memory.

4-6. 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 JQ Printer, Data).
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MAGNETIC CARDS to DISPLAY

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

"C2DD" (magnetic Cards JQ 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 III = amount added to the preceeding stored value; III can

be positive or negative.

NOTE: 1if 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

"XZMD" (X register JO 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 [STOJ] 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

d, To copy data from the X register repeatedly to mass storage with

all parameters prompted for, use the 0S-41 program

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

X REGISTER to MAGNETIC CARDS

d. 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 TQ magnetic Cards, Data)

to copy the data to cards.

5-5. X REGISTER to X REGISTER

a. While it may seem trivial, it is 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) STO (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*t 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) R* 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 (pot the multiply key, and
not in ALPHA mode).
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c. No 0S-41 program is appropriate here since the above functions

adequately move data within the stack.

5-6. 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.

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

P & IL: ACX,

then printed® by

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

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

c. No 0S-41 program 1is appropriate here since the above functions

adequately copy data from the X register to the printer.

5-7. 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.

b. No 0S-41 program is appropriate here since the VIEW (ST) function

adequately views the X, Y, Z, T, or L registers.

6-1. BARCODE to MAIN MEMORY

a. Use W: WNDDTX (X:bbb.eee)

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

B/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 TQ 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

"BZ2XMD" (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 JQ Mass Storage, Data).

BARCODE to MAGNETIC CARDS

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 barcode to magnetic cards, first use
the 0S-41 program

"BZ2MD" (Barcode IO Main memory, Data)

to store the value(s) in main memory, then use the 0S-41 program

"M2CD" (Main memory JQ 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).



6-7.

-81-

BARCODE to DISPLAY

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

"B2DD" (Barcode IQ Display, Data).
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USE THIS PAGE FOR NOTES
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ume and anumeric Data Movemen r ctions

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 1listings 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 o s i ile: none

Purpose

To copy data from one block of main memory registers to another with all
parameters prompted for.

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

Required Peripherals: none

Instructions

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/SI.
To default to register 00, just press [R/S].

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

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

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

Step __Prompt= Input _Display

1. [XEQI"SIZE"026

2. [XEQ]"M2MD"

a. SRC bbb.eee=? 10.015 [R/S]
b. DST bbb=? 20 [R/S]

3. *WORKING*

DONE

2. Copy main memory register 10 to register 00.

Step __Prompt=~ __UserInput= _Display

1. [XEQI"SIZE"011
2. [(XEQ]"M2MD"

a. SRC bbb.eee=? 10 [R/S]
b. DST bbb=? [R/S] 0.00

3. *WORKING*
DONE
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M2MD 1s 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 JTO eXtended Memory, Data)

ProgramNo,: 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 1f the named extended memory file exists and,
if necessary, creates it with the user-specified file size.

MinimumSIZE: (ending main memory register) + 1

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

nstructions

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 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 1in

extended memory file "D1-2B"™ (which doesn't exist).

Step __Prompt Input _Display

1. [XEQI"SIZE"01l1l

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 1ignore 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.
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M2MSD (Main memory IQ Mass Storage, Data)

Etggcgm NO.:

Purpose

41D1-3 Other Programs in This File: M2XMD

To copy data from main memory to mass storage with all parameters prompted

for. M2MSD checks if the named mass storage file exists and, 1if

necessary, creates it with the user-specified file size.

MinimumSIZE:

equire e

(ending main memory register) + 1

e

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

NsStructions

1. Insure that the minimum SIZE is set.

2. Execute M2MSD and follow the prompts:

d. MM bbb .eee=?

MS

MS

Key in the beginning (bbb) and ending (eee) main 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 main memory registers bbb through eee to and

press [R/S].

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:

d. 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.
"DONE".

When completed, the HP-41 will beep, stop, and display
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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 Input _Display

preliminary - Use X2MSD to create and load mass

storage file "D1-3A" with size 6 or more.

1. [XEQI"SIZE"016

2. [XEQJ"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=~ __UserInput= _Display

1. [XEQJ"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)

ProgramNo,: 41D1-4 OtherProgramsinThisFile: C2MD

Purpose

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

prompted for.

Minimum SIZE: (ending main memory register) + 1

equired Peri s

Card Reader (HP 82104A)

Instructions

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 pnpp total number of tracks required.

Insert track tt into the Card Reader and repeat this step

until tt = nn.

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

a. "VER'IFY cpsi/

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 1t",

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.

5. When all the destination magnetic cards have been verified, press

[<-]1. The HP-41 will display "DONE".

Examples

1. Copy main

Step

1.
2.

2. Copy main

tep

l.

2.
a.

b.

3a.

4a,

memory registers 10 through 15 to a magnetic card.

Prompt User Input Display

[XEQI"SIZE"016
[XEQ]"M2CD"

MM bbb.eee=? 10.015 [R/S]
INSERT DST (Insert track 1)
"VER"IFY CDS [XEQI"VER"
CARD (Insert track 1) TYPE D TR 01
CARD

[<-] DONE

memory registers 10 through 50 to magnetic cards.

Prompt User Input Display

[XEQI"SIZE"051

[XEQI"M2CD"

MM bbb.eee=? 10.05 [R/S]
INSERT DST (Insert track 1)

RDY 02 OF 03 (Insert tract 2)

RDY 03 OF 03 (Insert track 3)

"VER"IFY CDS [XEQI"VER"

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
[<-] DONE

1. 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.

2. Any unused registers on a maghetic 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 J0 X register, Data)

ProgramNo,: 41D1-5 Other Programs in This File: none

urpose

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.

MinimumSIZE: (target main memory register) + 1

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=~ __UserInput  _Display

1. [XEQI"SIZE"101
2. [XEQI"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.



Program Listing for RCLD:

BARCODE FOR RCLD,

Program Registers Required:

ROW 1: LINES { - 2

STOD

9

-03-

Proaram Wegisters:

Brtes: 62

A1elBL “RCLD"

Az "RCL___=

@3 XEQ @@

Bd ¥L

A5 RCL INE L

a6 RTH

#7¢LBL -STOD"

a8 =STg___*

A9 X< L

i@ KON

i1 XEQ @Ad

12 ¥{x L

12 STO IHD L

14 RTH

15¢LEL aa

16 CF 22

17 AVIEH

12¢LEL Al

19 P5E

26 FC?

21 670

22 END

-
2oo

el

Tie
ROW 2: LINES 2 - 7

ROW 3: LINES 7 - ¢

ROW 4: LINES 9 -

ROW 5HE       N

16

NES 17 - 2  

Tl

(1

  

il

Il
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M2PD (Main memory JQ Printer, Data)

ProgramNo,: 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

equired Pe erals

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.eeell=?

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

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 Input _Display 82102A)

1. [XEQI"SIZE"017
2. (Set printer to MAN mode)
3. [XEQ]"M2PD"
a. MMbbb.eeellI=? 10.01603 [R/S]
b. # DECIMALS=? 3 [R/S]

4, *¥WORKING*

Bid= v.vy¥y
Big= v.vyy

5. DONE

2. Print the contents of main memory register 10 accurate to two decimal
places.

Printer Output

Step __Prompt Input _Display 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*

Eifi= v.vyY
5. DONE
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M2DD (Main memory TQ Display, Data)

ProgramNo,: 41D1-7 S ile: 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 fincrement value. If the printer is connected, M20D
operates like M2PD.

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

equir 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]. If eee is less than bbb, only register bbb will be
viewed. If II is not specified, it will default to 1I.

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 = register number being viewed,
and yyy.yy = 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.



Comments

1.
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Step __Prompt=~ __UserInput _Display

1. [XEQI"SIZE"017
2. [XEQJ"M2DD"
a. MMbbb.eeeII=?  10.01603 [R/S]
b. # DECIMALS=? 3 [R/S]

3. *WORKING*
R10 = yyy.yyy
R13 = yyy.yyy
R16 =

4. DONE

View the contents of main memory register 10 accurate to two decimal
places.

Step __Prompt=~ __UserInput= _Display

1. [XEQI"SIZE"011

2. [XEQJ"M2DD"

a. MMbbb .eeeII=? 10 [R/S]
b. # DECIMALS=? [(R/S] 2.00

3. *WORKING*

R10 = yyy.yy
4, DONE

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,:

Purpose

41D2-1 0 S s File: MS2MD

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

Minimum SIZE:

equ e

(beginning main memory register) + (number of registers to copy)

Extended Functions/Memory Module (HP 82180A)

Instructions

1.

2.

3.

Insure that the minimum SIZE is set.

Execute XM2MD and follow the prompts:

a. XM

XM

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 1in 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].

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".



Examples

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

>tep ___Prompt Input _Display

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

1. [XEQI"SIZE"016

2. [XEQ]"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)

ProgramNo,: 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.

ini : (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].



4.

5.

2.
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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.

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].

The HP-41 will display "*WORKING*" as the named destination extended
memory file 1is 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".

Copy the contents of extended memory file "D2-2A" registers 01 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= __UserInput= _Display

preliminary - Use X2XMD to create and load extended

memory file "D2-2A" with size 6 or more.

[XEQI"SIZE"024
2. [XEQJ"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

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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tep __Prompt=~ Input _Display

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

1. [XEQI"SIZE"021

2. [XEQJ"XM2XMD"

a. XM SRC FILE? D2-2C [R/S]

b. SRC bbb.eee=? .005 [R/S]
Cc. 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 moving+’ 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=~ __UserInput= _Display

preliminary - Use X2XMD to create and locad 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

main 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 JO Mass Storage, Data)

Program No,: 41D2-3 e 0 s _in S :  MS2XMD

ur e

To copy data from extended memory to mass storage with all parameters
prompted for. XM2MSD checks if the named mass storage file exists and, if
necessary, creates it with the user-specified file size.

MinimumSIZE: (ending main memory temporary storage register) + 1

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

ctions

1. Insure that the minimum SIZE is set.

2. Execute XM2MSD 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. XM bbb.eee=?

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.

c. MS 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/S].

d. MS 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].

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 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 =~__UserInput =_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. [XEQJ"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 Input _Display

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

1. [XEQI"SIZE"021

2. [XEQJ"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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step __Prompt=~ __UserInput= _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. 1In 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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XM2CD (eXtended Memory IQ magnetic Cards, Data)

ProgramNo,: 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.

MinimumSIZE: (beginning main memory temporary storage register) + (number of

registers to copy)

Required Peripherals

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

S

1.

2.

crions

Insure that the minimum SIZE is set.

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.

The HP-41 will display "*WORKING*", then prompt:

a. INSERT DST

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

If more than 16 extended memory registers are being copied, follow the

prompt:

a. RDY tt of nn

where
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It = next track to be recorded,
and np total number of tracks required.

Insert track tt into the Card Reader and repeat this step
until 1t = nn.

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

a. M"VER'IFY cpsd/

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.

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 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.

Use main memory registers 05 through 45 for

Step __Prompt Input  _Display

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

a. XM FILE?

b. XM bbb.eee=?

c. TMP bbb=?

a. INSERT DST
4a. RDY 02 OF 03

RDY 03 OF 03
Sa. "VER"IFY CDS
b. CARD

CARD
CARD
CARD

[XEQI"SIZE"046
[XEQ]"XM2CD"
D2-4B [R/S]
.039 [R/S]
5 [R/S]

(Insert track

(Insert track

(Insert track

[XEQI"VER"
(Insert track
(Insert track

(Insert track

[<-]

1)
2)
3)

1
2)
3)

*WORKING*

TYPE D TR 01
TYPE D TR 02
TYPE D TR 03

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 (exXtended Memory JQ 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.

nimum

equi

002

eripherals

Extended Functions/Memory Module (HP 82180A)

nstruc

1.

2‘

Examples

1.

s

Insure that the minimum SIZE is set.

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/S].

b. XM RRR=?

Key in the extended memory register RRR to be copied to X

and press [R/S].

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.

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

Step __Prompt 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. [XEQ]"XM2XD"
a. XM FILE? D2-5A [R/S]
b. XM RRR=? 5 [R/S]

3. ¥WORKING*
1.00



-113-

1. RCEX, a copy of which is shown below, can be used as an alternative to
the XM2XD program. When RCEX is assigned to the [RCL] key, a prompt

of the form RCEX___ 1is obtained by pressing [RCL] in USER mode,
enabling the recall of any existing register in the working file of
extended memory. Note that the prompt need not be supplied with three
digits in all cases. 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:

Proaras Eealcters: i#

Bries: &7

AieLRL "RCEX" 13 SEEKPT

A2 “RCEX___~ 14 Sf} L

A7 XEi@ a4 1§ SAVEX

A4 SEEKPT 16 BTN ]

a5 CLZ {7¢LEL @4

a6 GETZ 18 CF 22

A7 RETM 19 AYIEH

AgeLBL “STEE" 2ae¢LBL Al

A9 Xix L 21 PSE

i@ KIH 2z FE? 22

11 =STEX___- 23 670 &

12 ¥ED w# 24 END

BARCODE FOR RCEX, STEX

Frogram Registers Required: 10

ROW 1: LINES 1| - 2

            

ROW 3: LINES 8 - 11

ROW 5: LINES 13

ROW Z: LINES 2

ROW 4: LINES 1! - 15

ROW 6: LINES 24 -
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XM2PD (eXtended Memory IO Printer, Data)

ProgramNo,: 41D2-6 s s e: 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 1ike XM2DD.

MinimumSIZE: 003

e ed Pe

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

n c S

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 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].

4. The HP-41 will display "*WORKING*" and print each 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.)
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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 Input _Display 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. [XEQJ"XM2PD"

a. XM FILE? D2-6A [R/S]

b. XMbbb .eeelI=? 5.01703 [R/S]

C. # DECIMALS=? [R/S] 2.00
4. ¥WORKING*

B5= v.vy

Fa= v.vy

RFil= v.yy

Fld= v, vy

Ri7= v.ryy

5. DONE
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XM2DD (eXtended Memory IO Display, Data)

Program No,: 41D2-7 e s is : 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.

MinimumSIZE: 003

Peripherals

Extended Functions/Memory Module (HP 82180A)

struc ns

l. 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.eeelI=?

Key in the beginning (bbb) and ending (eee) extended memory

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 extended memory file "D2-7A" registers 05, 08,
11, 14, and 17 accurate to two decimal places.

Step __Prompt 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 = yyy.yy

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 JQ 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.

MinimumSIZE: (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".



Examples

1.
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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 Input _Display

preliminary - Use X2MSD to create and load mass storage

file "D3-1A" with size 6 or more.

1. [XEQI"SIZE"016

2. [XEQ]J"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 IQ 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.

MinimumSIZE: (ending main memory temporary storage register) + 1

equi e erals

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 is less than bbb, only register bbb
will be used.



3.

2.
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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 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".

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 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. [XEQJ"SIZE"014

2. [XEQJ"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

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 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"
a. MS FILE? D3-2B [R/S]
b. MS bbb.eee=? 5 [R/S]
C. XM FILE? D3-2C [R/S]
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Step ___Prompt _User Input  _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

The minimum size required for an extended memory file = (XM bbb) +

(number of registers to copy).

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.

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 IQ Mass Storage, Data)

ProgramNo,: 41D3-3 e S e: 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. MS2ZMSD checks if
the named destination mass storage file exists and, if necessary, creates

it with the user-specified file size.

MinimumSIZE: (ending main memory temporary storage 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 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".

E&ng les

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 Input  _Display

preliminary - Use X2MSD to create and load 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 Imput  _Display_

preliminary - Use X2MSD to create and load mass
storage file "D3-3C" with size 6 or more.

1.

2.

a. MS SRC FILE?
b. SRC bbb.eee=?

c. MS DST FILE?
d. DST bbb=?

3a. NEW SIZE=?

4a, TMP bbb.eee=?

5:6.

[XEQI"SIZE"021
[XEQ]"MS2MSD"
D3-3C [R/S]
.005 [R/S]
[R/S] D3-3C
10 [R/S]
16 [R/S]
10.02 [R/S]

¥WORKING*
DONE

3. Decrease the size of mass storage fi]el£P3-3D" from 20 registers to 10
registers while simultaneously moving
registers 15 through 19 to registers 05 through 09.

data from mass storage

Use main memory
registers 10 through 15 for temporary storage.

Step __Prompt Input  _Display

preliminary - Use X2MSD to create and load extended

memory file "D3-3D" with size 20.

1.
2.
a. MS SRC FILE?
b. SRC bbb.eee=?
c. MS DST FILE?
d. DST bbb=?

3a. NEW SIZE=?
4a. TMP bbb.eee=?

5,6.

Comments

[XEQI"SIZE"016
[XEQ]"MS2MSD"
D3-3D [R/S]
15.019 [R/S]
[R/S]
5 [R/S]
10 [R/S]
10.015 [R/S]

D3-3D

*WORKING*
DONE

1. 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) is used to detect if the named

destination mass storage file exists, it is possible that other errors
(i.e.;

SIZE=?" prompt.
named file exists but is too small) will cause the "DST file

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.

vy
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, MS2MSD

temporarily creates a dummy file named "...". If a file by this name

already exists, MS2MSD will stop with an error message.
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MS2CD (Mass Storage I0Q magnetic Cards, Data)

ProgramNo,: 41D3-4 Qther Programs_in This File: XM2CD, C2XMD, C2MSD

Purpose

To copy data from mass storage to magnetic cards with all parameters

prompted for.

MinimumSIZE: (beginning main memory temporary storage register) + (number of

equire

registers to copy)

e S

HP-IL Interface Loop Module (HP 82160A)
HP-IL mass storage device, such as the HP 82161A Digital Cassette Drive
Card Reader (HP 82104A)

Instructions

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 1in 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. If more than 16 mass storage registers are being copied, follow the

prompt:

a. RDY tt of nn

where
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next track to be recorded,

total number of tracks required.
it

and nn

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 cpsd/

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 1t",

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

[<-]. 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= __UserInput= _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)

5a. "VER"IFY CDS [XEQI"VER"
b. CARD (Insert track 1) TYPE D TR 01

CARD
6. [<-] DONE

——————eeee

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 __Prompt= __UserInput= _Display

preliminary - Use X2MSD to create and load mass

storage file "D3-4B" with size 40 or more.

1. [XEQI"SIZE"046

2. [XEQJ"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)

ba. "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 JQ X register, Data)

ProgramNo,: 41D3-5 the s e: XM2XD

Purpose

To copy data from mass storage to the X register with all parameters
prompted for.

MinimumSIZE: (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 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"01l1
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



-133-

USE THIS PAGE FOR NOTES



-134-

MS2PD (Mass Storage JQ Printer, Data)

ProgramNo,: 41D3-6 e s in : 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 1ike MS2DD.

MinimumSIZE: 004

Required Peripherals

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]. 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.vyy
register number being printed,
contents of register xx. (In this case, # DECIMALS= 2.)
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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 Input _Display 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]"MS2PD"
a. MS FILE? D3-6A [R/S]
b. MSbbb.eeeII=? 5.01703 [R/S]
c. # DECIMALS=? [R/S] 2.00

4. *WORKING*

R3= v.vy
R3= rv.vy
Bil= y.vy
Rld= v.vy

Bi7= v.¥r
5. DONE
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MS2DD (Mass Storage IQ Display, Data)

ProgramNo.: 41D3-7 S S e: 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, MS20D
operates 1ike MS2PD.

MinimumSIZE: 004

e e eri S

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

n Cc S

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".



-137-

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 Input  _Display

preliminary - Use X2MSD to create and load 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 IO Main memory, Data)

ProgramNo,: 41D4-4 ProgramsFile: M2CD

Purpose

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

prompted for.

MinimumSIZE: (ending main memory register) + 1

RequiredPeripherals

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 nn

Insert track it into the Card Reader and repeat this step
until tt = 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 Input _Display

preliminary - Use M2CD to copy 6 or more main memory
registers to a magnetic card.

1. [XEQI"SIZE"0l16
2. [XEQI"C2MD"

a. MM bbb.eee=? 10.015 [R/S]
b. INSERT SRC (Insert track 1)

4, DONE

Copy the contents of magnetic cards to main memory registers 10

through 50.

Step __Prompt 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

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.

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 JQ eXtended Memory, Data)

ProgramNo.: 41D4-2 ProgramsFile: XM2CD, MS2CD, C2MSD

Purpose

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

prompted for. C2XMD checks if the named extended memory file exists and,
if necessary, creates it with the user-specified file size.

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

RequiredPeripherals

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.

Insert track it into the Card Reader and repeat this step

until tt = 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 extended memory, then beep, stop, and display
"DONE".

Examples

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== __UserInput _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=~ __UserInput _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)

S5a. 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) 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=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 TQ Mass Storage, Data)

ProgramNo.: 41D4-3 o s s : 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)

Required Peripherals

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.



-145-

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

1t = next track to be read,
and nn = total number of tracks required.

Insert track tt 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 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. [XEQI"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~~  __UserInput _Display

1. [XEQI"SIZE"046
2. [XEQ]"C2MSD"

a. MS FILE? D4-3B [R/S]
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Step __Prompt 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)

ProgramNo,: 41D4-4 ProgramsFile: 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.

MipimumSIZE: (beginning main memory temporary storage register) + (number of

registers on source magnetic cards) + 1

Required Peripherals

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

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

it
and nn

Insert track it into the Card Reader and repeat this step
until tt = 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 1t = nn.

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

a. "VER"IFY CDSY/

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.

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.

=tep __Prompt== __UserInput _Display

preliminary - Use M2CD to copy up to 16 main memory

registers to a magnetic card.

1. [XEQI"SIZE"017
2. [XEQ]"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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otep __Prompt __UserInput  _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.

otep __Prompt=~ Input _Display_

preliminary - Use M2CD to copy 33 to 48 main memory

registers to magnetic cards.

1. [XEQI"SIZE"054
2, [XEQI"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)

ba. RDY 02 OF 03 (Insert destination track 2)
RDY 03 OF 03 (Insert destination track 3)

7a. "VER"IFY CDS [XEQJ"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 fis
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 IO Printer, Data)

ProgramNo.: 41D4-6

Other

Programs

inThis

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 like C2DD.

MinimumSIZE: (beginning main memory temporary storage register) + (number of

registers on magnetic cards) + 1

RequiredPeripherals

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 tt = 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.yy.,

where

XX = register number being printed,
and yyy.yy = 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".

Examples

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*

Rl= v.vv¥y
Ei= v.¥vy

Ri= v.yvy
Bd= v.vyy

R3= v.¥yy
Rb= y.yyy
R7= y.vyy
RB= v.vryy
P9= v.vyy
RiB= v.vyy
Eil= v.vy¥y
RiZ= v.yyy

B13= v.¥yy
Bld= v.yyy
Bi3= v.vry

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 Input _Display 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. [XEQ]I"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*

FA= v, vy

Riz v.v

iz v,y

Fiz v.vy

Fd= v,y

RSz v, vy

Fo= v.vry

E7= v.vy

B9z v,y

EiB= v, vy

Eil= v,y

Fid= vovy

Fid=z v,vy

Eid= v, yv

Fi5= v.¥y

Rif= v.ry

7= vy

Fif= v, vy

Fi9= v, vy

7. DONE

The 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.

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 JQ Display, Data)

ProgramNo.,: 41D4-7 e s is : 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.

MinimumSIZE: (beginning main memory temporary storage register) + (number of
registers on magnetic cards) + 1

e e erals

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 ft 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 up for temporary
storage.

Step __Prompt Input _Display

preliminary - Use M2CD to copy 16 main memory registers to a
magnetic card.

1. [XEQI"SIZE"022
2. [XEQI"C2DD"
a. # DECIMALS=? 3 [R/S]
b. TMP bbb=? 5 [R/S]

3. *WORKING*
a. INSERT SRC (Insert track 1)

5. *WORKING*
RO = yyy.vyy
R1 = yyy.vyyy
R2 = yyy.yyy

R3 = yyy.yyy
R4 = yyy.yyy
RS = yyy.yyy
R6 = yyy.yyy
R7 = yyy.yyy
R8 = yyy.vyy
R9 = yyy.yyy

R10 = yyy.yyy
R1l1 = yyy.yyy
R12 = yyy.yyy
R13 = yyy.yyy
R14 = yyy,yyy
R15 = yyy.yyy

6. DONE

2. Display 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.
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Step __Prompt __UserInput _Display

preliminary - Use M2CD to copy 20 main memory registers to a
magnetic card.

1. [XEQI"SIZE"031
2. [XEQJ"C2DD"
a. # DECIMALS=? [R/S] 2.00
b. TMP bbb=? 10 [R/S]

3, *WORKING*
a. INSERT SRC (Insert track 1)

4a, RDY 02 OF 02 (Insert track 2)

5. *WORKING*
RO = yyy.yy
Rl = yyy.yy
R2 = yyy.yy
R3 = yyy.yy
R4 = yyy.yy
RS = yyy.yy
R6 = yyy.yy
R7 = yyy.yy
R8 = yyy.yy
RO = yyy.yy
R10 = yyy.yy
R11 = yyy.yy
R12 = yyy.yy
R13 = yyy.yy
R14 = yyy.yy
R15 = yyy.yy
R16 = yyy.yy
R17 = yyy.yy
R18 = yyy.yy
R19 = yyy.yy

6. DONE

Comments

1. The magnetic cards may be inserted in any order in Steps 3 and 4; the

HP-41 automatically keeps track of where data reside on the cards.

2. C2DD uses the alphanumeric value "..." to identify the last main
memory temporary storage register to display. Therefore if any source
magnetic card registers have this value, C20D will produce erroneous

results.

3. To stop the HP-41 after each display, set flag 00 before executing

C2DD. Press [R/S] after each display to continue.
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X2MD (X register IO Main memory, Data)

ProgramNo,: 41D5-1 e s in This File: none

Purpose

To copy data from the X register to main memory with all parameters

prompted for. X2MD can copy numeric or alphanumeric data to one or more
consecutive registers or registers separated by an increment value.

MinimumSIZE: (ending main memory register) + 1

Peripherals: none

Ingl;['ucj;jgns

1. Insure that the minimum SIZE is set.

2. Execute X2MD and follow the prompts:

a. MMbbb.eeell=?

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

registers to copy X to and the register increment value II
and press [R/S]. If eee is less than bbb, only register bbb
will be loaded. If II is not specified, it will default
to 1.

b. Rrrr=? (if not in ALPHA mode)

OR

Rrrr? (if in ALPHA mode)

where

rrr = next register to copy X to.

Key in the numeric value (not in ALPHA mode) to be copied to

main memory register rrr and press [R/SJ];
OR

Key 1in the alphanumeric value (in ALPHA mode - six
characters or less) to be copied to register rrr and press
[R/S1.

Repeat this step until main memory registers bbb through eee

have been loaded with the desired data.

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

1. Copy the constants Pi, 1, and el to main memory registers 10 through
12.

Step __Prompt Input _Display

1. [XEQI"SIZE"013
2. [XEQ]"™X2MD"
a. MMbbb.eeeII=? 10.012 [R/S]
b. R10=? [(Pi] [R/S]

R11=? 1 [R/S]
R12=7 1 [eX] [R/S]

3. DONE

2. Copy the following table to every other main memory register starting

with register 05, in "row major" form (i.e., row by row):

ID  Species

1 Oak

2 Maple
3 Birch

Step __Prompt __UserInput _Display

1. [XEQI"SIZE"016
2. [XEQ]"X2MD"
a. MMbbb.eeeII=? 5.01502 [R/S]
b. R5=? 1 [R/S]

R7=? [ALPHA] OAK [R/S]
R9? CALPHA] 2 [R/S]
R11=? CALPHA] MAPLE [R/S]
R137? [CALPHA] 3 [R/S]
R15=? [CALPHA] BIRCH [R/S]

3. DONE

Comments

1. As Example 2 demonstrates, it is acceptable to toggle back and forth

(using the [ALPHA] key) between storage of numeric and alphanumeric
data.

2. STOD, a copy of which is shown below, can be used as an alternative to
the X2MD program. The number to be stored is first keyed, then when
STOD is executed (for convenience assign STOD to the [STO] key and use
USER mode), a prompt of the form STC___ is obtained. Note that three
digits need not be provided in all cases. For example, to store the
contents of the X register in main memory register 10 one would simply
key 1 and 0; to store X in register 08, key only 8; but to store X in
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 STOD:

Proaram Beaisters: 9

Bryies: &7

AielBL "BCLD"

Az "RCL___-

¥E @H

£l L

ECUOIRD L

£ ETH

7¢LBL =STOD"
“CTO___"

2y L
RIH

1 ZEG @4
2 EL
2 5TH IRD L

14 ETH

2
R

D
[

I
T
}

.D
o

(]
[<

W
]

R
A
T

o
e
t

o
o
o
o
t

(See page 93 for program barcode)
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X2XMD (X register IQ extended Memory, Data)

ProgramNo,: 41D5-2 ProgramsFile: X2MSD

Purpose

To copy data from the X register to extended memory with all parameters
prompted for. X2XMD can copy numeric or alphanumeric data to one or more
consecutive registers or registers separated by an increment value. X2XMD
checks if the named extended memory file exists and, if necessary, creates

it with the user-specified file size.

Minimum SIZE: 002

ired Periphe

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute X2XMD and follow the prompts:

a. XM FILE?

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

or less) to copy X to and press [R/S].

b. XMbbb.eeell=?

Key in the beginning (bbb) and ending (eee) extended memory
registers to copy X to and the register increment value II
and press [R/S]. If eee is less than bbb, only register bbb

will be loaded. If II is not specified, it will default
to 1.

3. If the named extended memory file doesn't exist, follow the prompt:

a. XM file SIZE=?

where

file = extended memory file name.

Key in the size of the extended memory to be created and

press [R/S]. The HP-41 will display "*WORKING*" as the file
is created.

4, Follow the prompt:

a. Rrrr=? (if not in ALPHA mode)
OR

Rerr? (if in ALPHA mode)
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where

rrr = next register to copy X to.

Key in the numeric value (not in ALPHA mode) to be copied to
extended memory register rrr and press [R/S];

OR
Key 1in the alphanumeric value (in ALPHA mode - six
characters or less) to be copied to register rrr and press
[(R/S].

Repeat this step until extended memory registers bbb through

eee have been loaded with data.

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

Copy the constants Pi, 1, and el to extended memory file "D5-2A"

(which already exists) registers 10 through 12.

Step __ Prompt User Input  _Display

preliminary - "D5-2A"

13 [XEQ]I"CRFLD"

1. [XEQI"SIZE"002

2. [XEQJ"X2XMD"

a. XM FILE? D5-2A [R/S]
b. XMbbb .eeelI=? 10.012 [R/S]

4a. R10=? (Pi] [R/S]
R11=7? 1 [R/S]
R12=? 1 [e*] [R/S]

5. DONE

Copy the following table to every other register of extended memory
file "D5-2B" (which doesn't exist), starting with register 05, in
"column-major" form (i.e., column by column):

ID Component

1 Diode

2 IC

3 Switch

Step __Prompt Input  _Display

1. [XEQI"SIZE"002
2. [XEQJ"X2XMD"
a. XM FILE? D5-2B [R/S]
b. XMbbb.eeeII=? 5.01502 [R/S]

3a. XM D5-2B SIZE=? 16 [R/S] *WORKING*
4a. R5=? 1 [R/S]

R7=2 2 [R/S]
R9=? 3 [R/S]
R11=? [ALPHA] DIODE [R/S]
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step __Prompt=~ __UserInput _Display

R137? IC [R/S]
R157 SWITCH [R/S]

5. DONE

It is acceptable to toggle back and forth (using the [ALPHA] key)
between storage of numeric and alphanumeric data.

As Example 2 demonstrates, the minimum size required for an extended

memory file = (XM bbb) + (number or X values to copy).

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=17"
prompt. The problem will become apparent when the file size prompt 1is
repeated or an error message i1s displayed. In either case, one may

resolve the difficulty and restart the program.

STEX, a copy of which is shown below, can be used as an alternative to

the X2XMD program. One first must make the desired extended memory
file the working file, then key the number to be stored (i.e., put it
in the X register). When STEX is executed (for convenience assign
STEX to the [STO] key and use USER mode), a prompt of the form STEX_
is obtained, enabling the storing of the X register contents into any
existing register of the working file in extended memory. Note that

the prompt need not be supplied with three digits in all cases. For
example to store the contents of the X register into extended memory
register 10, one would simply key 1 and 0; to store X in register 08,
key only 8; but to store X in 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.

Program Listing for STEX:

Proaram Reaisters: 18

Brtes: &7

AieLBL “RCEX" 13 SEEKPT
A2 =RCEX___- 14 X3 L
A3 ¥EQ A4 13 SAYEX
A4 SEEKPT 16 RTH
a5 CLZ 17¢LBL @@
86 GETX 12 CF 22
@7 ETH 19 AYIEH
A3eLBL "STEX" 208+BL @l
a3 XL 21 PSE
18 RIN 22 FC? 22
1 "STEX___" 23 GT0 8
12 XEO a4 24 END

(See page 113 for program barcode)
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X2MSD (X register IO Mass Storage, Data)

ProgramNo,: 41D5-3 e o s s ¢+ X2XMD

Purpose

To copy data from the X register to mass storage with all parameters

prompted for. X2MSD can copy numeric or alphanumeric data to one or more
consecutive registers or registers separated by an increment value. X2MSD
checks if the named mass storage file exists and, if necessary, creates it

with the user-specified file size.

MinimumSIZE: (main memory temporary storage register) + 1

RequiredPeripherals

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 X2MSD and follow the prompts:

a. MS FILE?

Key in the name of the mass storage file (six characters or

less) to copy X to and press [R/S].

b. MSbbb.eeell=?

Key in the beginning (bbb) and ending (eee) mass storage

registers to copy X to and the register increment value II
and press [R/S]. If eee is less than bbb, only register bbb
will be loaded. If II is not specified, it will default

to 1.

c. TMP RRR=?

Key in the main memory temporary storage register (RRR>2) to
transfer data through and 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 to be created and press

[R/S]. The HP-41 will display "*¥WORKING*" as the file is

created.
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Follow the prompt:

a. Rrrr=? (if not in ALPHA mode)
OR

Rrrr? (if in ALPHA mode)

where

rrr = next register to copy X to.

Key in the numeric value (not in ALPHA mode) to be copied to
mass storage register rrr and press [R/S];

OR

Key 1in the alphanumeric value (in ALPHA mode -
characters or less) to be copied to register rrr and press
(R/S].

Repeat this step until mass storage registers bbb through
eee have been loaded with data.

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

Copy the constants Pi, 1, and el to mass storage file "D5-3A" (which

already exists) registers 10 through 12. Use main memory register 10
for temporary storage.

Step Prompt User Input Display

preliminary - "D5-3A"

13 [XEQI"CREATE"

1. [XEQI"SIZE"011
2. [XEQ]"X2MSD"
a. MS FILE? D5-3A [R/S]
b. MSbbb.eeeII=? 10.012 [R/S]
c. TMP RRR=? 10 [R/S]

3. ¥WORKING*
4a. R10=? [(Pi] [R/S]

R11=? 1 [R/S]
R12=? 1 [*] [R/S]

5. DONE

Copy the following table to every other register of mass storage file

"D5-3B" (which doesn't exist), starting with register 05,
"column-major" form (i.e., column by column). Use main memory
register 05 for temporary storage.

ID Component

1 Diode

2 IC
3 Switch
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2tep _Prompt Input _Display

1. [XEQI"SIZE"006
2. [XEQ]"X2MSD"
a. MS FILE? D5-3B [R/S]
b. MSbbb.eeeII=? 5.01502 [R/S]
c. TMP RRR=? 5 [R/S]

3. ¥WORKING*
a. MS D5-3B SIZE=? 16 [R/S] ¥WORKING*

4a. R5=7 1 [R/S]
R7=? 2 [R/S]
R9=? 3 [R/S]
R11=? CALPHA] DIODE [R/S]
R13? IC [R/S]
R157 SWITCH [R/S]

5. DONE

It is acceptable to toggle back and forth (using the [ALPHA] key)
between storage of numeric and alphanumeric data.

As Example 2 demonstrates, the minimum size required for a mass
storage file = (MS bbb) + (number or X values 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 may resolve the

difficulty and restart the program.
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B2MD (Barcode TQ Main memory, Data)

ProgramNo,: 41D6-1 Programs inThis File: none

Purpose

To copy data from barcode to main memory with all parameters prompted for.
B2MD can copy numeric or alphanumeric data to one or more consecutive
registers or registers separated by an increment value.

MinimumSIZE: (ending main memory register) + 1

Peripherals

Optical Wand (HP 82153A)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute B2MD and follow the prompts:

a. MMbbb.eeell=?

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

b. SCAN Rrrr

where

rrr = next register to copy barcode to.

Scan the data barcode to copy to main memory register rrr.
Repeat this step until main memory registers bbb through eee
have been loaded with data. 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.

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

Examples

1. Copy the data barcode below to main memory registers 10 through 12.
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Step _Prompt Input _Display

1. [XEQI"SIZE"013
2. [XEQI"B2MD"
a. MMbbb .eeelI=? 10.012 [R/S]
b. SCAN R10 (Scan 1lst barcode)

SCAN R11 (Scan 2nd barcode)
SCAN R12 (Scan 3rd barcode)

3. DONE

1. The Optical Wand Owner's Manual recommends protecting barcode while

scanning with one of the transparent sheets supplied with the Wand.
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B2XMD (Barcode JQ eXtended Memory, Data)

ProgramNo,: 41D6-2 ProgramsFile: B2MSD

Purpose

To copy data from barcode to extended memory with all parameters prompted
for. B2XMD can copy numeric or alphanumeric data to one or more
consecutive registers or registers separated by an increment value. B2XMD
checks if the named extended memory file exists and, if necessary, creates

it with the user-specified file size.

MinimumSIZE: 002

RequiredPeripherals

Optical Wand (HP 82153A)

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute B2XMD and follow the prompts:

a. XM FILE?

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

or less) to copy barcode to and press [R/S].

b. XMbbb.eeell=?

Key in the beginning (bbb) and ending (eee) extended memory

registers to copy barcode to and the register increment

value II and press [R/S]. If eee is less than bbb, only
register bbb will be loaded. If II is not specified, it
will default to 1.

3. If the named extended memory file doesn't exist, 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.

4, Follow the prompt:

a. SCAN Rrrr

where

rrr = next register to copy barcode to.
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Scan the data barcode to copy to extended memory register
rrr. Repeat this step until extended memory registers bbb
through eee have been Tloaded with data. 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.

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

Examples

1.

13
3+

88

3

C(."

rv...

:é

2.

Comments

ll

Copy the data barcode below to extended memory file "D6-2A" (which

already exists) registers 10 through 12.

e
[+
e

i
yeee]

——Prompt ~~__UserInput =_Display

preliminary - Use X2XMD to create and load extended

memory file "D6-2A" with size 13 or more.

[XEQI"SIZE"002
[XEQ]"B2XMD"

XM FILE? D6-2A [R/S]
XMbbb .eeeII=? 10.012 [R/S]
SCAN R10 (Scan lst barcode)
SCAN R11 (Scan 2nd barcode)

SCAN R12 (Scan 3rd barcode)
DONE

Copy the data barcode in Example 1 to every other register of extended

memory file "D6-2B" (which doesn't exist), starting with register 05.

Step Prompt User Input Display

1. [XEQI"SIZE"002
2. [XEQI"B2XMD"
a. XM FILE? D6-2B [R/S]
b. XMbbb .eeeII=? 5.00902 [R/S]

3a. XM D6-2B SIZE=? 10 [R/S] ¥*WORKING*
4a. SCAN RS (Scan 1st barcode)

SCAN R7 (Scan 2nd barcode)

SCAN R9 (Scan 3rd barcode)

5. DONE

The Optical Wand Owner's Manual recommends protecting barcode while
scanning with one of the transparent sheets supplied with the Wand.
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As Example 2 demonstrates, the minimum size required for an extended

memory file = (XM bbb) + (number of barcode registers to copy).

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=?"
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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B2MSD (Barcode JQ Mass Storage, Data)

ProgramNo,: 41D6-3 Other Programs in This File: B2XMD

Purpose

To copy data from barcode to mass storage with all parameters prompted

for. B2MSD can copy numeric or alphanumeric data to one or more
consecutive registers or registers separated by an increment value. B2MSD
checks if the named mass storage file exists and, if necessary, creates it

with the user-specified file size.

MinimumSIZE: (main memory temporary storage register) + 1

Peripherals

Optical Wand (HP 82153A)

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 B2MSD and follow the prompts:

a. MS FILE?

Key in the name of the mass storage file (six characters or

less) to copy barcode to and press [R/S].

b. MSbbb.eeell=?

Key in the beginning (bbb) and ending (eee) mass storage

registers to copy barcode to and the register increment
value II and press [R/S]. If eee is less than bbb, only
register bbb will be loaded. If II is not specified, it

will default to 1.

c. TMP RRR=?

Key in the main memory temporary storage register (RRR>2) to
transfer data through and 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]. The HP-41 will display "*WORKING*" as the file
is created.
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4. Follow the prompt:

a. SCAN Rrrr

where
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rrr = next register to copy barcode to.

Scan the data barcode to copy to mass storage register rrr.
Repeat this step until mass storage registers bbb through
eee have been loaded with data. 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.

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

Examples

1. Copy the data barcode below to mass storage file "D6-3A" (which
already exists) registers 10 through 12. Use main memory register 10
for temporary storage.

Prompt —UserInput _Display

preliminary - Use X2MSD to create and load mass
storage file "D6-3A" with size 13 or more.

a. MS FILE?

b. MSbbb.eeell=?

C. TMP RRR=?

3.
4a. SCAN R10

SCAN R11
SCAN R12

5.

[XEQI"SIZE"011
[XEQ]"B2MSD"
D6-3A [R/S]
10.012 [R/S]
10 [R/S]

*WORKING*
(Scan 1lst barcode)

(Scan 2nd barcode)

(Scan 3rd barcode)

DONE
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Copy the data barcode in Example 1 to every other register of mass
storage file "D6-3B" (which doesn't exist), starting with register 05.
Use main memory register 05 for temporary storage.

step  __Prompt=~ __UserInput _Display

1. [XEQJ"SIZE"006

2. [XEQ]"B2ZMSD"
a. MS FILE? D6-3B [R/S]
b. MSbbb.eeelI=? 5.00902 [R/S]

C. TMP RRR=1? 5 [R/S)
3. *WORKING*
a. MS D6-3B SIZE=? 10 [R/S] *WORKING#*

4a. SCAN RS (Scan 1lst barcode)

SCAN R7 (Scan 2nd barcode)

SCAN R9 (Scan 3rd barcode)
5. DONE

The Optical Wand Owner's Manual recommends protecting barcode while

scanning with one of the transparent sheets supplied with the Wand.

As Example 2 demonstrates, the minimum size required for a mass

storage file = (MS bbb) + (number of barcode registers to copy).

Since flag 25 (error 1ignore flag) is used to detect if the named mass

storage file exists, it 1s possible that other errors (i.e., named
file exists but 1s 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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B2PD (Barcode IQ Printer, Data)

ProgramNo.: 41D6-6 ProgramsFile: B2DD

Purpose

To copy data from barcode to the printer with all parameters prompted for.
If the printer is not connected, B2PD operates 1ike B2DD.

MinimumSIZE: 000

RequiredPeripherals

Optical Wand (HP 82153A)
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. Set the printer to MAN mode (set MODE switch to MAN or clear flags 15

and 16).

2. Execute B2PD 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. SCAN BARCODE

Scan the data barcode to be printed. 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.

3. The data barcode value will be printed in the form

BCODE = xXX.XX

where

Xxx,.xx = value of data barcode. (In this case, # DECIMALS= 2.)

When completed, the HP-41 will beep, stop, and display "DONE". To
start over at Step 2b, press [R/S].

Examples

1. Print the values of the data barcode below accurate to four decimal

places.
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Printer Output
Step Prompt User Input Display (HP 82162A)

1. (Set printer to MAN mode)
2. [XEQ]"B2PD"

a. # DECIMALS=? 4 [R/S]
3b. SCAN SRC (Scan 1lst barcode) BCODE=3. 1416

DONE

[R/S]
2b. SCAN SRC (Scan 2nd barcode)

3. BCODE=0S-41

DONE

Comments

1. The Optical Wand Owner's Manual recommends protecting barcode while
scanning with one of the transparent sheets supplied with the Wand.
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B2DD (Barcode IQ Display, Data)

ProgramNo,: 41D6-7 e is : B2PD

Purpose

To copy data from barcode to the display with all parameters prompted for.

If the printer is connected, B2DD operates 1ike B2PD.

MinimumSIZE: 000

Required Peripherals

Optical Wand (HP 82153A)

n ctions

1. Execute B2DD 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. SCAN SRC

Scan the data barcode to be displayed. 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.

2. The data barcode value will be displayed in the form

BCODE = XXX,XX»

where

xxx,xx = value of data barcode. (In this case, # DECIMALS= 2.)

When completed, the HP-41 will beep, stop, and display "DONE". To
start over at Step 1lb, press [R/S].

Examples

1. Display the values of the data barcode below accurate to four decimal

places.

3.
14
16
+8
8

*0
5-

41
-
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=tep _Prompt __UserInput  _Display

1. [XEQ]"B2DD"
a. # DECIMALS=? 4 [R/S]
b. SCAN SRC (Scan 1lst barcode)

2. BCODE = 3.1416
DONE

[R/S]
1b. SCAN SRC (Scan 2nd barcode)
2. BCODE = 0S-41

DONE

Comments

1. The Optical Wand Owner's Manual recommends protecting barcode while
scanning with one of the transparent sheets supplied with the Wand.
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stings echnica ils
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The program 1istings 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 data movement program listing or

barcode.

Table 2-2. Numeric and Alphanumeric Data Movement Program Listing and

Barcode Locations.

 

 

Page Number for Page Number for

0S-41 Program Listing Barcode 0S-41 Program Listing Barcode

M2MD . . . 193 405 MS2XD . . . 204 419

M2XMD . . . 194 406 MS2PD . . . 205 420

M2MSD . . . 194 406 MS2DD . . . 205 420

M2CD .« . 195 408 cam . . . 195 408

M2XD . . . 196 409 Ca2xmdD . . . 203 417

M2PD . . . 197 410 camMsb . . . 203 417

M2DD . . . 197 410 czch . .. 206 422

XM2MD . . . 198 411 czp0 . . . 207 423

XM2XMD . . . 199 412 czb . . . 207 423

XM2MSD . . . 201 415 X0 . . . 208 425

XM2CD . . . 203 417 X2XMD . . . 209 426

XM2xXD . . . 204 419 X2Msb . . . 209 426

XM2PD . . . 205 420 B2 . . . 210 428

XM2DD . . . 205 420 B2xMdD . . . 211 429

MSa2mD . . . 198 411 B2MsD . . . 211 429

MS2XMD . . . 201 415 B2PD . . . 212 431

MS2MSD . . . 199 412 B2OD . . . 212 431

MS2CD . . . 203 417
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TheDataMovementAlgorithm

In most 0S-41 data movement programs, copying data from one medium

to another involves one HP-41 or module function. For example, to move

a block of data from main memory to mass storage requires only the

single function IL: WRTRX. In fact, single functions exist to copy

data from a source medium to a destination medium whenever main memory

is either the source or the destination. When this is the case, data

movement is simple and can be illustrated as below, where the contents

of main memory registers 00-02 are copied to extended memory data file

registers 02-04 using the function XF: SAVERX. Note that M2XMD makes

the low-level operations transparent to the user.

 
 

— M2XMD —>
MAIN MEMORY EXTENDED MEMORY
  

Reg Contents Reg Contents
  

00 main memory reg 00 00 unchanged

01 main memory reg 0l }——-SAVERX 01 unchanged

02 main memory reg 02 02 main memory reg 00

03 main memory reg 03 03 main memory reg 0l

04 main memory reg 04 04 main memory reg 02        

A1l 0S-41 programs that copy data to or from main memory

(including, indirectly, the X register, barcode, the printer, and the

display) move data in this fashion. Unfortunately, there exist no

functions to directly transfer data from one medium to another when

neither is main memory. Therefore, it is necessary to use main memory

temporarily as a "channel" through which data pass. Al1 the 0S-41

programs that copy data from extended memory, mass storage, or magnetic



-188-

cards to extended memory, mass storage, or magnetic cards use this

technique.

To insure that no valuable main memory information is lost, the

0S-41 programs allow the user to specify the size and locaticn of the

main memory channel, a block of one or more consecutive registers

positioned anywhere within the current SIZE 1limits. The only

exceptions to this flexibility are the 0S-41 programs that have

magnetic cards as the source or destination medium; due to Card Reader

limitations, the size of the channel must match the number of registers

copied to or from magnetic cards. The user still specifies the

beginning of the channel, of course.

If the size of the channel is less than the number of registers

copied, the channel must be used repeatedly with smaller sections of

data until all data are copied. This is illustrated below, where the

contents of extended memory data file registers 00-09 are copied to

mass storage data file registers 00-09 through main memory channel

registers 05-08. The functions XF: GETRX and IL: WRTRX perform the

actual data transfer. Note that XM2MSD makes the entire three-step

low-level operation transparent to the user.



 

EXTENDED MEMORY
 

 

 

Reg Contents

00 extended memory reg 00

01 extended memory reg 0l

02 extended memory reg 02

03 extended memory reg 03

04 extended memory reg 04

05 extended memory reg 05

06 extended memory reg 06

07 extended memory reg 07

08 extended memory reg 08

09 extended memory reg 09  
 

—— XM2MSD —=

\Step

  

-189-

Step

 

 

 

   

MASS STORAGE

Reg Contents

00 extended memory reg 00

0l extended memory reg 0l

02 extended memory reg 02

03 extended memory reg 03

04 extended memory reg 04

05 extended memory reg 05

06 extended memory reg 06

07 extended memory reg 07

08 extended memory reg 08

09 extended memory reg 09  
 

GETRX T
MAIN MEMORY CHANNEL

~ WRTRX

 

 

 
 

Reg Contents

05 extended memory reg 00/04/08

06 extended memory reg 01/05/09

07 extended memory reg 02/06

08 extended memory reg 03/07 
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The 0S-41 programs accomplish the multiple transfer process with

the algorithm illustrated in the program segment below, condensed from

XM2MSD::

Bl RCL @3 29 LASTX

g2 INT 38 INT

A% LASTZ 31 570 a3

44 FRC 32 ¥=87

I 33 GT0 a4

Af * JdelBL #3

A7 X{xY 15 RCL @2

8z - 36 GETRE

A9 i 37 HRTRZ

1e ¥{=Y? 38 |7

11+ 19 GT0 @5

12 RCL @2 48 DSt &3

13 IKT 41 670 83

14 LASTE 42+BL @4

S FEC 43 RCL @7

16 1 E3 44 INT

{7 = 45 570 ¥

18 ¥{aY 4 RCL @4

19 - 47 ¥=@7

281 48 70 85

21+ 49 +

27 E{=R7 o8 i

23 SIGH 51 -

24 QES 92 1 E3

25 5TO @4 X

26 7 o4+

27 FRL 59 CHS

28 5T+ B4 96 STO @2

¢ GT0 A3

Main memory register 03 contains the location of the beginning

(bbb) and ending (eee) extended memory registers in the format bbb.eee,

while register 04 contains the location of the beginning (bbb) mass

storage register in the format bbb. Register 02 contains the location

of the beginning (bbb) and ending (eee) temporary storage (channel)

registers in the format bbb.eee.

Lines 01-11 calculate how many extended memory registers are to

be copied.

Lines 12-24 calculate how many temporary storage registers are

available.
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Lines 25-28 calculate how many extended memory registers will

remain after as many as possible have been transferred using

the entire block of temporary storage registers repeatedly.

This value is stored in register 04.

Lines 29-33 calculate how many times the entire block of

temporary storages registers will be used to transfer data

repeatedly. This value is stored in register 03.

Lines 34-41 transfer data from extended memory to the main

memory temporary storage registers and from the temporary

storage registers to mass storage. The extended memory and

mass storage pointers are automatically updated. This

sequence is repeated as many times as calculated in lines

29-33. If the control value in register 02 is negative,

signaling all data have been transferred, the program segment

is exited. Otherwise,

Lines 42-57 calculate the proper control value to complete the

transfer of the remaining extended memory registers. This

value is stored in register 02 and made negative to signal

the end of data transfer in lines 34-4].

This data movement algorithm is used with only minor variations in

all the 0S-41 programs that require data movement through main memory.

TheVERBug

The existence of a bug in the CR: VER function has been documented

by Jarett (1983). Any card reader with one of the following headers

(obtained by pressing [shift]J[CATALOGI[2]) has the VER bug:
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CARD READER

CARD RDR 1D

CARD RDR 1E

CARD RDR 1F

Executing the VER function of a card reader that has this bug will

change the contents of the first register of an extended memory module

(not an extended functions/memory module) in port 2 of the HP-4l1. The

VER bug will also affect an extended memory module either in port 4 of

a port extender or built into a dual extended memory module.

The result of the VER bug varies with the portion of extended

memory affected. If the register changed is located in a data or ASCII

file, the contents of the file will be incorrect. If the register

changed is located in a program file, the program, when copied to main

memory, will have several incorrect steps. Finally, and perhaps worst

of all, if the register changed is part of a file header, the entire

extended memory directory will be disrupted, making many extended

memory files inaccessible.

Jarett details a program in "HP-41 Extended Functions Made Easy"

that replaces the VER function, preventing loss of extended memory

data. Unfortunately, the procedure is necessarily complex and 1ikely

to cause damage itself if casually used. Therefore,itisrecommended

e_use

e 0 s . If necessary, the program XM2ZMSE,

described in Chapter 4, can be used to save the entire contents of

extended memory before removing an extended memory module to execute

VER. Later, MS2XME can be used to restore the contents of extended

memory.
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05-41 Data Movement Program Listing: M2MD

2@Proaram Reaisters: 2@

Brtes: {34

aieLBL “HZHD- SE BSE L

a2 =4ini-t- 52 GT0 a2

A3 CF 21 a3 ES?-JS

2 )
-
—A4 F5? 54 34

SF

2

85 GT0 98 33 "DONE®
@6 “SRC bbb, eee=?" o ASTO X
87 PRONPT 57 BEEP
88 CF 22 58 CLD
A3 “IST bbb=7" 59 END
18 PRONPT
11 FL? 22
12 4
13 FL2C 22
14 YIEW
15 = #HORKING+"
16 AYIEW
17+LBL B
18 %Y
19 INT

A LAST
FRC
1 E3
¥

KOO
§T0 T

OO
]

[
I
%

]
.

.
n

+

9 #{=87

38 SIGH

31 ABS

32 SIGH

13 RIH

34 ¥{Y7?

35 GT0 &

36 LASTX

37 5T+ 2

38+

35 -
44 5T+

41 5T+

42 RIN

43¢BL #1

44 E+

454Bl 82

46 RCL IND Z

47 5T0 IND 2

43 RIH

49 5T+

of 5T+ ¥

=
O

s
f
a
d
g
M

D
o

P
O
D

P
a

f
g

P
y

-
t

e
l

r
d
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0S-41 Data Movement Program Listing: M2XMD, M2MSD

Prosram Reaisters: Ii
Brtes: 212

AielBL "HZERD" af SF 21

@z -41Di-2- 52 "D0NE"

3 SF 85 53 ASTO X

a4 CT0 @@ 24 BEEF

A5+BL ~M2MSD- 51 CLD

A6 =41Di-3 36 RN

@7 CF 85 S74LRL @2

AZeLBl AR 98 TOKE @

go oF 21 a9 "¥M -

i@ F57 58 68 FC?7 85

i1 670 81 61 "M%~

12 MM bbb.eee=?" 62 ARCL £

13 PROMPT 63 *F SIZE=7"

14 =¥H= hd PROMPT

15 FC7 85 65 XER 81

I hn CLA

17 =k FILE?" 67 ARCL T

18 Q0N £8 F57 85

19 PROMPT A3 CRFLD

24 G0FF 78 FC? @5

21 BSTO Y 71 CREATE

22 OF 22 72 RIN
21 ¥ 73 4T0 @l
24 FL7 05 PAdLEL Ips ~pge 75 * *HORKING*®
2% -t bbpe- 76 AYIEW
27 PRONPT 77 END
38 F07 27
29 g

FCoC 22
I YIEW X
32 ¥EG @83
J3¢LBL 8]
34 LA
35 ARCL 2
36 5F 25
37 F5? 85
38 SEEKPTH
39 FC? 83
44 SEEKR
41 FC?C 23
42 70 @2
42 RDN
44 FS? 45
45 SAVERZ
46 FL7 85
47 WRTRE
48 FC2C B85
49 YERIFY
@ FE? 35

i
l

e<
]
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0S-41 Data Movement Program Listing: M2CD, C2MD

Proaram Registers: {8

Bytes: 123

AeLBL "M2CH-

42 =4iDi-4-

#7 SF 85

A4 GTD a8

AS¢LBL -C2MD"

An =41D4-1"

a7 CF 83

AR+Bl dR

#9 CF Zi

18 F5? 54

11 G670 a8l

1z =MM bbh.eee=7"

17 PROAPT

14+{BL al

15 "INSEET -

1A F57 &5

{7 =FDBST*

18 FC? 85

19 =pSRC"

28 AYIEH

21 F57 85

22 WITRE

23 FL? 85

24 RITAZ

25 =BONE-

26 ASTO ¥

27 ==VER-IFY CDs-

28 F5? A5

29 AYIEK

38 FS? 54

31 SF 2

32 BEEF

313 FC?L RS

34 LD

15 EKD
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0S-41 Data Movement Program Listing: M2XD

Program Reaisters: 3

Bytes: 31

a14LBL “N2XD"
@2 =41D01-5"
83 “MM RRR=?"
84 PROMPT
A5 RCL IND X
86 BEEP
87 END
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0S-41 Data Movement Program Listing: M2PD, M2DD

Program Resisterz: 2!

Brtes: 145

AlelBL ~HZPD"

A2 =41Bi-o"

AielBi -HZID"

A4 =4ip1-7-

g5 CF 29

A6 F5? oM

a7 GT0 o4

A% CF 21

A9 “HHbbb,eecl[=7"

{4 PROWFT

11 CF 22

12 =% DECIMALS=?"

13 PRONPT

14 FC? 22

15 2

{6 FL7T 22

17 VIEW %

18 = *H{OREIHGE"

19 AYIEM

2A+LBEL BH

21 FC? BR

22 FS7 55

23 5F 21

24 ANV

25¢LBL &l

26 FIZ &

27 "E-

28XY

29 IHT

38 ARCL ¥

3 tb=c

32 FI% IND Y

33 RCL IND 2

34 ARCL X

35 F57 55

3r PRH

37 FC? 53

3% AYIEH

39 LASTR

48 RCL T

41 156 Y

Z G740 &

43 FL7 55

44 CF 21

45 AV

46 ~QIONE"

47 ASTO ¥

43 BEEP

49 CLD

9@ END



0S-41 Data Movement Program Listing:

Proaram Registers: Zé

Brtes: 179

A1elBL ~XMZMD"

Az =41D2-1-

A3 SF 85

A4 GT0 88

AS¢LBL ~HS2MD"

af =41B3-1"

@7 CF 85

Ao+BL 88

s CF 21

iR F57 oA

i1 G740 a1

12 =¥m~

12 FC7 A5

{4 -W5-

15 "+ FILE?"

16 AOH

17 PROMPT

12 AOFF

19 ASTO X

28 XM=

21 FC7 83

22 “HS*®

23 °I bbb.eee=?"

24 PROMPT

25 CF 22

26 "HM bbb=7"

27 PROWPT

28 FC? 22

294

38 FCOC 22

31 VIEW X

32 = =HORKING*"

13 AVIEH

JdeLBL @1

35 CLA

36 ARCL 7

37 810 2

38 KO

39 F5? 85

48 SEEKPTH

41 FC? 85

42 SEEKR

43 INT

44 LASTY

45 FRC

46 1 E3

47

48 XOY

49 -

98 |
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XM2MD, MS2MD

2l +
92 X(=08?
53 SIGN
34 ABS
33 +
36 1
-
28
29
68
61 FS? 85
62 GETRX
63 FC?C B3
64 READRX
63 F5? 55
66 SF 21
67 “DONE"
68 ASTO X
69 BEEP
78 CLD
71 EHD

E3

N
e



0S-41 Data Movement Program

Proaram Registers: o4

Bytes: 582

dieLRL "XM2ZHL"

@z -4102-2-

A1 5F @5

A4 LT Ae

AoeLBL "MS2MSD"

Af =41D3-3"

#7 CF 85

AjeLBL AR

a9 CF 21

18 FS7 Si

{1 GT0O @&z

12 5F 86

13 XEG @7

14 G5T0 AR

15 XEG A3

16 STO &3

17 XEG #7

1% ASTO wl

19 ¥EQ A3

20 ST a4

21 RCL @R

22 RCL 81

23 dY?

24 GT0 Al

25 OF 22

26 “NEW SIZE=7"

27 PROMPT

28 *SAME SIZE"

29 FC7 22

18 AYIEM

31 FCOC 22

32 670 et

13 570 83

34 5F 85
[
3k FS? #5
37 RETO At
33 FL7 85
33 ASTO B9
4ReLEL B
41 *THP bbb.eee=?"
42 PRONPT
43 ST0 82
44 FS? 86
45 9
4 FL7 85
e
48 X3Y?
49 GTO 11
SA KEG 12
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Listing: XM2XMD, MS2MSD

al
22
33

FC? @6
GT0 &2
RCL 83

24 FS7 @5
a2 GTO i@
a6 CLA
37 ARCL 8l
ag "k."
39 ARCL a8
h# RENAME
el GTD 1@
2+BL 82

63 CLA
bd ARCL @i
B3 #
at SF 25
67 FS7 43
62 SEEK

a5

FTH

h9 FC? @5

78 SEEKE

71 FL2C 25

72 GT0

73 RCL

74 INT

75 STO 4.

76 LASTZ

77 FRC

78 1 E3

79 %

B Ay

8l -

a2 1

83 ¥{=Y?

a4 +

BS RCL &2

88 INT

87 LASTX

3% FRC

89 1 E3

B e
l

J
[

9% *
a1 XX
9z -
331
94 +
T X(=@7

96 SIGHN
97 ABs
92 STO #35
99 5T0 @7
188 /

181
182
183
184

FRC
ST @7

185 570
146
147
188
189
114
11
112 STO 86

113+LBL @3
114
115
116
117
118
119
128
121
122
123

CLA

ARCL @8

RCL 83

RCL 85

RCL 86

THT
x

+

FS? #5
23 SEEKPTH
124
123
126
127
128
129
138
131
132
133
134
135
136
137
138
139
148
141
142
143
144
143
146
147
148
149
194

FC? 85
SEEKR
RCL @2
FS? 85
GETRY
FC? 85
READRX
LA
ARCL @1
RCL 84
RCL 85
RCL 86
KT
x

+

F§? 85
SEEKPTH
FC? 85
SEEKR
kCL 82

FS? 85
SAVERY
FC? @85
WRTRY
R{R?
GT0 @5
IS5 86



0S-41 Data Movement Program Listing:

151 GT0 B3
1524LBL A4
153 RCL 82
154 INT
155 570 %

196 BCL &7
157 ¥=97
158 GT0 85
159 +
168 1
{6l -
{62 1 E3
164 7
Ihd +
{65 CHS

1a6 STO @2

167 GT0 @3

1AeeLBL A5

169 FS7 #6

178 G0 @85

i71 CLA

172 ARCL &1

173 FC?L 85

174 VERIFY

175 FS7 55

176 5F 21

177 ~DiNE*

178 ASTO Z

179 BEEF

188 CLT

181 RTN

182¢LEL 85

183 RCL AA

184 RCL A

185 ¥=Y?

186 CF 86

187 ¥=Y7

188 GT0 85

189 CLA

198 ARCL a8

191 FS? @5

192 PURFL

193 FC7? @5

194 PURGE

195 RCL AA

196 =,.."

197 ASTO ¥

198 X=Y?

199 CF 86

2aa ¥=Y?

-200~-

281 GT0 85
282 ASTD wa
283 570 a1

204 ECL 83
285 1
28E -
287 1 B3
2R8 7
2@9 570 a3
218 INT
211 ST0 a4
212 RCL @2
213 INT

214 HES
215 ST¥

216 RCL A5
217 +

-
<228 1 T k

337 &

223 5T a2

224 RCL 88
255 LTd i@

helBL @Y
n}fgn

FL7 83
uHSu

F&7 #6

*F SRC"

FC? 85

“+ D5T"

“+ FILE?"

o AN

PROMPT

AOFF

FC? 23

9 CLA
A FL? 23

241 ARCL A8

242 FL7C 23

243 AVIEM

244 RTH

24541BL 83

246 =SRC"

247 FC7 86

248 =D5T"

249 FS? 86

258 "+ bbb.eee=7"

]
L
A
S

a
d

ta
d
e
l

t.
il

J
M
d
I

l"
t.

Zl
e
d

[
0
e

G
a
d

 t
sd

W

M
M
)

P
O
P
T
P
P
T

P
a

D
I

M
g
P
M
T
o

e
e
d
e

L
]

G
l

0
D

D
D
e

T
y

XM2XMD, MS2MSD (continued)

231 FC2C @6

252 “F bbb=?"

253 4

254 PROMPT

235 FC2C 22

236 VIEW ¥

237 RTH

258¢LBL A3
259 TONE @

268 "D5T -

261 ARCL A1

262 "k SIZE=7"

262 PROMPT

2h4 XEB 12

26041BL 14

266 CLA
267 ARCL @1

268 F5? 83
269 CRFLD

274 FC? 83

271 CREATE

272 GT0 @2

273¢LBL 11

274 -RAB-EA"
275 FS? 8h

276 “HE LSED"

277 FL7 Ap

278 =+7 USED"

279 AYIEH

288 TONE @

291 PSE
282 GT0 8l

293eLBL 12
284 - *HORKING*"
285 AVIEM

286 END
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Proaram Reaisters: 55

Brtec: 228

AleLBL ~XM2MZD"
Az =41L2-3-
A3 SF @5
a4 GT0 a4
ASeLBL ~HS2XMD-
A6 =41D03-2*
A7 CF 85
AReBl G4
AY CF 21
14 FS? JH
11 6T &2
12 SF 85
13 XEE 8E
14 ASTO @4
13 XEQ @7
1h STO 83
17 XEQ 46
18 ASTO 41
19 XEQ 47
28 ST a4
21eLBL @1
22 “THP bbh.eee=2"
23 PROMPT
4 STO A2
S
b X3Y7?

27 GT0 89
28 XER 14
29¢LBL @2
38 CLA
31 ARCL 41
32 RCL w4
RE N
34 FS7 @5
35 SEEKE
36 FC? 85
37 SEEKPTH
12 FC7C 25
39 670 B8
44 CLA
41 ARCL AR
42 RCL 82
41 FS? A3
44 SEEKPTR
45 FC7 85
46 SEEKE
47 INT
48 LASTE
49 FRC
@ 1 E3

[
S
]

v

-201-

0S-41 Data Movement Program Listing: XM2MSD,

51 *
52 X¢3Y

a7 BCL @2

B Ri=@7
a8 SIGH
pY ABS
7@ 5TO A4

72 FRC

73 57+ u4

74 LASTE

73 INT

76 5T0 @3

77 A=#7

78 GT0 a4

794LBL B3

88 RCL a2

81 FS7 @5

82 GETRZ

82 FC7 85

84 READEZ

83 FS7 65

86 WRTREX

87 FC7? 83

88 SAVERX

89 ¥{n?

9% GT0 85

91 DSE a3

92 GT0 A3

G3eLBL 4

94 RCL @2

a5 INT

96 570 %

97 RCL w4

a8 X=7

9q 70 85

188 +

MS2XMD

181 1

18z -

183 1 E3

iad 7

{85 +

{85 CHS

{87 570 82

188 GT0 A3

{89«BL 45

tia CLA

111 ARCL 81

112 F572C 85

113 YERIFY

{14 FS7 55

115 5F 21

{16 =DONE"

117 ASTO ¥

118 BEEP

119 CLE

128 ETH

121¢LBL 85

22 "Xp-

123 FC? #5

{24 =HS5®

125 =F FILE?"

126 AN

127 PROMPT

128 AOFF

129 FC? 23

13@ CLA

131 FC? 23

132 ARCL nB

133 FC2C 23

134 AVIEH

135 RTH

{36¢LBL &7

137 =xXM-

138 FC? @5

{39 =M5-

148 FS? 85

141 =t bbb.eee=7"

142 FC?C Bh

143 =F bbb=2"

144 8

145 PROMPY

146 FL2C 22

147 YIEH X

148 FC?C 85

149 SF #5

158 BTN
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0S-41 Data Movement Program Listing: XM2MSD, MS2XMD (continued)

151+LBL 82
52 TONE &
153 "H5 ©
o4 FO7 85
155 "3R ¢
196 ARCL @l
197 =k SIZE=7"
158 PROMPT
159 ¥E@ 14
168 CLA
161 ARCL @1
162 FS7 83
162 CREQTE
ihd FLC? B3
165 CRFLT
1hé GTO 82
1h7¢LBL #9
168 ~RAA-RA4 USED"
1h9 AYIEW
{78 TONE &
171 PSE
172 670 8]
173+1BL 10
174 = *HORKING*™
173 AYIEH
176 ENI



0S-41 Data Movement Program

Proaram Keapsters '

Brtez: 372

dieBL -xM2CI-
az "41Dz-4-
R
Ad SF ag
W3 GTO &M
AnelBL “MZ2LID"
A7 =41L:i-4-

-203-

Listing:

T =
'.

I:
i
R

'
:
1
5
o
m
0

N

i
o
L
n

o
c
n

e
l

P
l
e

™

N
I

I
S

S
,
-

T
L
T

L
D

o
I

T
W
]

5 w
r
s

XM2CD, MS2CD, C2XMD, C2MSD

181
182
183
184
183
185
147

""¥ER"IFY CDS-
FS7 @5
AYIEE

Sk 21
BEEF
FL2C 85

a5
A9
14

CF 83
SF @k
LTO A4

{1eLBL "C2XMD"

12 =4104-2"

{7 SF A5

14 CF WE

15 GTi @¢

{helBL =C2MSD"

17 =41f4-3"

1% CF 85

19 CF Be

2HeLBL A4

21 COF 21

22 FS7 oM

23 G740 a2

24 "iM-

25 FC7? 45

26 "Hse

27 “F FILE?"

22 AN

29 PROMFT

38 AOFF

21 ASTO B4

32 "¥E"

33 FL7 45

34 "ML

15 =+ bbb.ees=7"

3f PROMPT

37 STO Al

I8¢iBL B

33 =THP bbh=7"

44 PROHPT

41 STO @2

42 3

41 ®u¥7

44 G700 86

45 XEQ @7

4heBL @2

47 CLA

4% ARCL An

49 RCL 4l

9% FC? 8o

on
d

m
a
d
]
]
e
g
P
G

S
T
S
O

O
F

T
O

v
B

k
g

P
R

k
e
R
D
D
e
T
L
B

L
e
d
P
G
e

o
]

J
o

7

74

79

8u

a1

3z

83

8 FL7CI
GT0 83
IHT
LASTX
FRC

ST+ 82
RLL @2
FE7 W5
HINX

"INSERT SRL-
AYIEW
RITAY
AED @7
F57 @5
SAVERZ
FC? 85

tag CLD

{3 RTH

1{AeLBL #5

111 TONE @

112 =xp -

113 FC? )3

fi4 =HS -

115 ARCL @8

{16 =k SIZE=7"

117 PROWPT

{18 XE@ &7

i19 CLA

{28 ARCL @@

121 F57 @5

1272 CRFLE

123 FC? 85

124 CRERTE

125 GT0 &2

{26¢LEL BB

127 =PAB-RBZ USED-

128 AVIEW

129 TONE @

138 PSE

131 GT0 Al

132¢LBL &/
133 = *WOREING*"

134 AVIEM84 WRTEZ
85 GTO nd
BeeLBL 82
87 F57 65
88 GETRE
29 FL7 &5
9 READRY
91 =INSERT B5T*
92 AVIEW
97 WITHE
eBL B4
95 CLA
9% ARCL Ad
97 FC2C 85
92 YERIFY
99 ~DONE"
1A@ ASTO X

135 EHD



0S-41 Data Movement Program Listing:

-204-

XM2XD,

.

-r-
o-
L i Yo

RielPL =¥MZXDL"

Az *4102-5°
g':‘F u-

g4 LTa8

ASeLEL “HS2LI"
Bf =410~

07 OF 85
AEeLEL @9
A% FS7 56
CRANE
R A

" 1

21 FLY 85
22 "3
23 "k BRE=ZS

24 PROMPT

25 570 @i

26 FS7 85

27 G704 B2

2A+LBL 8

29 <THF RER=7"
TH9?dHF*

O
D
P

-

Lo
l

- )

R
o
o

L
]

[
e

et -
.

.

I"
EJ

Ea
d

e
d

e
l

Ce
d

35 - *HflP?IHL#”

35 AVIEW

I7+LBL A3

g rLpl
'
-
.
J
l

)
e
P

L
l

e
t
e
D

L
0

h
.

41

P
Bh
e
P

F
e
L

W
U
I

g
o
L

.

ARCL Aw
RCL Bl
FS7 B3

* SEEKPTH
FLC7? @5

SEEER

RoL 7

FS7 B3
7 GETE

FL? 85
READRE
FC2C 85

MS2XD

c
C
n
o
L
n

L
N

N

N
R
B

e
l
P
e

s
S

L
N
N
N

L
N

Fa
gt

we
es
0

0
0
0
0
0 “RAn-éH? USED"

AV IEH
TOKE &



0S-41 Data Movement Program Listing:

Proaram Reaisters: 44

Brtec: 387

AlelBL “XMZPD"

g2 =4{f2-o"

AZeLBL “XM20D"

A4 -4ifz-7-

@5 SF WS

AR GTN wd

A7«BL =M52PD"

A% =4103-6°

AG+LBL ~MS2DD"

18 =4i03-7"

i1 CF 85

{7¢LEL AA

17 CF 24

14 FS7 5B

15 GT0 &3

16 CF 21

17 CF @5

18 =¥m-

19 FC7 @5

26 =MSe

21 =+ FILE?"

22 AOH

23 PROMFT

24 AOFF

25 ASTO 94

2E "iMe

27 FC7 85

23 "MS5-

29 *bbb.ees]l=7%"

1n PROMPT

31 ST0 &

32 1 EZ

33

34 FEC

15 .8l

In #LY?

17 SF 8s

L CF 22

39 =% DECIMALS=?"

4a Z

41 PROMFT

42 FC70 22

43 YIEK X

44 ST0O &z

45 F57 @5

4t G0 W2

47¢LBL a1

42 =THP RRE=7"

49 PROMFT

S 570 A3

-205-

XM2PD, XM2DD, MS2PD,

al 4
a2 B¥Y?
33 GT0 #7
S4¢LBL 82

95 = *HORKIHGE®

96 HYIEK

S7¢LBL @3

58 FC7 @A

99 FS? 55

A 5F 21

A1 ADY

hZeLRL A4

63 CLA

hd ARCL 88

&5 RCL A

bf FS7 @5

67 SEEEFTH

68 FC? @5

69 SEEKE

7HeLBL 85

71 FC7 85

72 RCL @3

71 FST 85

74 GETE

75 FC? 85

76 READRZ

77 FIX &

75 "g-

79 RCL B

a8 IKT

81 ARCL ¥

gz "F=-

83 FI¥ IND 82

84 FS? 85

35 RIN

86 FC7 A5

87 RCL IHD 62

88 ARCL ¥

89 FS? 55

9% PRH

91 FC? 55

92 AYIER

937 I5C 8l

94 LT0 de

95 CF 85

96 CF 86

97 FC7? 55

98 CF 21

99 ANy

1@@ =DOKE"

MS20D

181 ASTR &
182 BEEF
182 CLE
144 ETH
1A3+LEL BE
186 F57 86
187 70 a4
182 GT0 A5
189+BL &7
118 “Raa-raA3 USED-
111 RYIEH
112 TONE @
113 PSE
114 470 4
115 ERE
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05-41 Data Movement Program Listing:

-207-

Proaram Keaicsters: 24

Bytec: 233

dleLBL =CZPR-

Az “4{l4-6"

A3eLBL =C2I0"

A4 =41h4-7

5 CF 29

A6 FS7 54

A7 GT0 81

#% CF 21

A9 CF 22

i@ =% DECIMRLS=?"

11z

12 PROMFT

13 FC2C 22

14 VIEH ¥

15 570 a8

1h+LBL AH

17 =THP bbh=7"

18 PROMFT

19 570 81

28 2

21 ¥¥Y?

22 QT 85

23 ¥EG #b

24+lBL B

25 .4

2h 5T+ 8l

27 RCL a1

28 ENTER?

29 ="

18 A5T0 2

31 5F 25

32¢LBL 82

33 ST0 IND Y

34 IS0 Y

F§7 25

GTO 82

CF 21

kCL ai

9 =INSERT SKC-

44 AVIEK

41 RITAZ

42 ¥FE @n

43 Z4Y

44 gt

45¢[BL 43

4¢ RIN

47 RCL IMD ¥

48 ISG 2

49 xzY7

o8 GT0 @3

e N
fa
d
i
l

ta
d

0
s
3
P

a
d L

C2rPD, C2DD

a7 RCL @l
a8 IHT
a% o+
hH FC7 HE
61 F57 55
62 5F 21
a4 ARY

..,
. ”

o
] o

ui_zx

FIX IND @4
ARCL IND ¥
F§7 55
PRA

74 FC? 55
75 AYIEW
7 1
7
78 146 ¥
79 G0 84
84 FC? 55
81 OF 21
82 A
23 ~DONE"
8¢ ASTO ¥
35 BEEP
2 (LD
a7 RTN
SReLEL &5
23 -RAA-RE1 USEL"
9% AVIEW
a1 TONE @
32 PSE
93 50 94
94(BL B6
95 = *HORKIHG*"
9% AVIEW
97 END

g
g
]

T
T

Ga
nd

P
l

ow
ee
t
B
D

W
0
T

W
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0S-41 Data Movement Program Listing: X2MD

Program Eeadisters: i
LoD

RieLBL "XZHD"

A2 4105t

FIE &

gd CF 29

AS FS? SA

An GTD AA

g7 ~MMbhb,eecil=7"

PROMrT

GelR WE
ape

IHT

2 ERCL Z

LHZTY

FLT 45
o

epe

PROMET

FL7 43

STOOIND Y

t F57 43

I OGETOOIND X

22 FC7 43

23 RDN

24 156 ¥

2% LT0 AA

26 QOFF

27 ~DONE"

28 65T ¥

29 BEEF

ECIENE !

31 EME

[<
]

A
o

b
k

pe
se
s
1

%
Jo
sh

pu
ae

et
s

 Jo
ees

ke
Je

es
te

L
B

e
l

I
l

g
T

P
t

ra
de

fu
ec

sb
e

W
L
D
D

P
l

o
)

pe
st

e
>



0S-41 Data Movement Program

-

Prnaram Reaicsters: 43

Brtes: 295

ALeLBL "R2¥MD"
Az =4iD5-2°
A3 SF A3
A4 GTO Aa
ADeLBL =R2MSD"
Ac =41D5-1"
a7 CF #5
AEeLBL WA
A9 FIX #
1A CF 21
11 CF 29
12 F57 ¢
13 GTO 82
14 CF B
{5 ER"
16 FC? 85
17 “HS-
tg =k FILE?"
19 AON
2@ PROMPT
21 AOFF
22 ASTO Aa

23 "iM-

24 FC? 85

25 “M&-

2h “+bbb.eee]]=7"

27 PROMPT

28 STO a1

29 1 E3

IR x

31 FRC

32 .4l

13 ¥Y?

34 5F 85

15 FS? @5

36 GTO W2

I7¢LBL Al

18 “THP REE=7"

39 PROMPT

49 ST0 82

41 3

42 X¥¥7?

43 GT0 8%

44 XEQ ©7

45¢LBL 42

46 CLA

47 ARCL A#

4% RCL a1

49 SF 25

o4 F57? @5

-209-

Listing: X2XMD, X2MSD

a1 SEEEPTH
32 FL7 @5
33 SEEEE
a4 FCOL 25
2% GTO 85
a6¢LBL 83
a7 k-
a8 RCL @i
29 INT

AECL
FL? 48
n}_:u

“p7

PROMFT
F57 43
ASTO 2
FS? 85
SHYEZ
FC? @3

T X
O

C
P
y
G

0
P
I
O
P
T

T
P

W
O
V
D
D
s
T
L
B
G
P
e

|

7@ ST IND 82
71 FC? 85
72 RCL @2
73 FL? @5
74 WRTRY4

75 ISG @t

76 GT0 A4

77 ANFF

78 CLA

79 ARCL AR

B8 FC2C &5

81 VERIFY

82 [CF 85

83 F57 55

84 5F 21

85 =DONE"

86 ASTO X

§7 BEEF

g8 CLE

89 ETH

A+lB A4

91 F5% 46

92 GT0 82

93 4T a3

G4lR @5

95 TONHE &

96 XM -

97 FL? @5

95 -MS -

99 ARCL A

1A@ =+ SIZE=7"

181 PROMPT
182 ¥EQ @7
183 CLA
144 ARCL A4
185 FS7? @5
186 CRFLD
187 FC? 85
188 CREATE
189 470 a2
118+LEL 8&
111 “RAa-RAZ USED"
112 AYIEH
113 TOME @
114 PSE
113 GTE 8
11neLBL &7
117 = *WORKINGE"
118 AVIER
119 ENE
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0S-41 Data Movement Program Listing: B2MD

-3
SBytes

gielBL “B2MD"
B2 =41D6-1"

FIX B
!'-': E -'x i

“i

1
!

O
D

O
B

7
)
|
L
l

oF 29

P
T

™

FC? 58

o
l

D
o
s

]

D
o
}

3 ™
I

o
t

B T
3
e

A9+RL AR
1@ =5CAN -
i1 2t s

AYIEW
HNTIETE
LASTE
156 %
GT0 BB
F&7? 55

F 2
"TOHE"

20 ASTR X
22 BEEP
23 ILE
24 NI

A
s
T

e
e
L

(
U
1

o
o

k
e

e
k

fo
se

h
b

e
k

1

L
e

e
i
V

“HMhbh, eee1=7"

33

Proaras Fegisteps: 1



0S-41 Data Movement Program

Proaram Re3ister:z: 44

Evtec: R4

AieLBL ~BZEMD"

#2 =41fin-2-

Az SF A5

#4 70 Ae

A5eLBL “BZMST-

A "4106-3"

A7 CF 85

AZeLBL Ag

B3 FTX ®

i CF 21

i1 CF 23

1?2 CF 29

13 F57 5@

14 0T @2

15 CF W6

16 =xp=

17 FC7 #G

18 =Ms-

19 =+ FILE?"

20 AN

PROMPTo o
o

22 RADFF

23 RSTO Ad

24 "xm"

25 FL7 85

26 "MSS

27 “tbbb.eecll=7"

28 PROMPT

29 STO @A

d =
L
e

™
l
s

1 E3
%

FRC

17 .4l

14 ¥LY?

15 SF e

6 OF 23

37 FS7 85

38 GTO B2

394BL @1

4@ *THP RRE=?"

41 PROMFT

42 ST &2

43 3

44 %3Y7?

45 (T 86

4f XEQ W7

47+BL B2

4% CLA

49 ARCL A8

98 RCL al

Listing:

al
3z
33
a4
7
Ak
:fl

a1

-211-

B2XMD,

oF 23

F§7 a5

SEEKFTH

FL? 8%

SEEEE

FC2C 25

GT0 A%

S8eiBL 43
59
68
&1

63
64
65
66
67

£
78
71
72

74

75

76

77

78

79

84

3t

3z

83

R4

82

At

37

a8

a9
99

“SCAN E-

kCL 8

INT

ARCL 2

FC? a5

RCL 62

AVIER

FS% 85

WHIDTH

FC? 85

WHEDTE

FL? 85

{F 23

F57C 23

AcsTo %

F57 @5

SHVEE

FL? 85

WETEX

ISG Al

GT0 84

CLA

ARCL 98

FCOC 85

YERIFY

CF #c

F57 55

SF 21

=DiONE*"

ASTO 3

BEEF

CLE

91 KTH

97eLBL

91 F57

94 70

95 70 @3

9e4LEL 85

0
T

O
B
B

d
P
T
e

a7

%
%
19

TOHE &
"EH -
FC? 85
-HS =

B2MSD

18l ARCL A8
182 =+ SIZE=7"
183 PROMPT
184 XEO0 &/
185 CLA
i8n ARCL @8
187 FS57 45
182 CRFLE
189 FC7 85
11# CRERTE
111 GT0 82
112¢LBL 85
112 -pAe-paz USED"
114 AYIEH
115 TONE #
116 PSE
117 670 @i
118¢LEL 87
119 = *HORKING*™
128 AYIER
121 EMD
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0S-41 Data Movement Program Listing: B2PD, B2DD

Froaram Feaizsters: 28

Brtez: 136

ot
e1+LBL “BEPD"

17 41055
1761BL BZDD"

“41 067"
X

T
R
T

R
O
D
T

T
R

D
o
T
L
4

v
)
™
L

e
l

2 et
O

1L

ot

o
}

"
t

1

-§ DECINALS=?"
B
b
t

e
k

T
R

I r

PEOMFT
FEoC 22

O
B

e
l

["
::

l
fo

se
te
(
Y
,

A
o

. >

T
.

o
)
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o
) D
y
o
~
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de
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e

e
k

e
t
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se
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e

e
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.
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.
:

T
e

—a
ef

t -
t

b e i
l

1

W
O
M
I

R
A

B
l
e

a
3
T
e

t M
M

o

F 2
C

C)
o ASTh &

£ ASHF-

27 ASTD Y
25 ASHF

!

[
] RSTA 2

Any
“BCODE="

' ARCL ¥
F&? 23
ARCL ¥
S
ARCL 2
FS? 55

PRH

te
d
P

[
n
d

[
0
e

T
R

ae
d

 a
d

lu
d

Ge
d

ot
Fi
a

o
l

.
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d
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e
l

e
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l
e

E
h
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C
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)

e
d

P
l
e

D
1
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e
y

=
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T m
o
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n n

& “DORE"
2ASTO 2
i BEEF
: ELE
& KTH

GTO #i
» END
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USE THIS PAGE FOR NOTES
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Chapter 3: THE MOVEMENT OF ASCII DATA

A. Introduction

The difference between ASCIIl/ data, which is the subject of this

chapter, and alphanumeric data, which is covered in Chapter 2, is only the

manner 1inr which it is stored and recalled. While alphanumeric data fis

stored in registers six characters long, ASCII data is stored in extended

memory records of variable length. The Extended Functions/Memory WModule

provides many functions to manipulate ASCII data records and individual

characters within records. ASCII data can be stored, recalled, moved,

printed, or viewed, using a multitude of Extended Functions/Memory Module

functions or 0S-41 programs, as illustrated in Table 3-1.

Table 3-1 shows the common types of ASCII data 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 3-1 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 0S-41 program instructions can be found.

Since ASCII data can be stored in records only in extended memory,z/

the 0S-41 programs convert ASCII data to or from "pseudo-ASCII"

alphanumeric data for operations with other media such as main memory and

magnetic cards, using the pseudo-ASCII data format described in Section D.

l/ASCII is an acronym for American Standard Code for Information Inter-

change, a code that represents standard alphanumeric characters by
integers.

2'/The exception to this rule is mass storage, which can contain ASCII

files. The individual records, however, are inaccessible.
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Although it is possible to copy pseudo-ASCII data from one medium to

another without the use of extended memory by using the alphanumeric data

movement programs detailed in Chapter 2, it is not recommended because such

movement {is very error prone. Instead, and as a general rule, ASCII data

should always be processed using the ASCII data movement programs (which,

of necessity, employ extended memory). For this reason, as Table 3-1

demonstrates, 0S-41 programs have been prepared to move data only to or

from extended memory. (The programs "ALSTO"™ and "SCROLL" are included

because their usefulness warrants exclusion from this rule.) Of course,

extended memory can be used as a middle step in movement between two other

media. For example, to move ASCII data from the ALPHA register to mass

storage, use 0S-41 program "A2XMA" followed by "XM2MSA".

To insure simplicity of use, the ASCII data movement programs detailed

in Section C use an append method for transfering data to extended memory.

That 1is, all ASCII data moved to extended memory are appended to any

existing records in the destination file.s/

Note that although ASCII data are stored in extended memory records,

the size of an extended memory ASCII file is specified in registers; each

extended memory register assigned to ASCII data can hold approximately six

characters. Furthermore, just as main memory data registers are numbered

from zero, so are extended memory ASCII records and characters within

records. Thus, the character numbered 5 in the record numbered 03 is

actually the sixth character in the fourth record.

3'/Mass storage is the exception to the append rule. Because of the way the

XF: GETAS function works, any existing data in the destination extended
memory file will be lost.
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nse ecords into an A ile

While the append method for ASCII data movement will suffice for most

needs, on occasion it is necessary to insert ASCII records into an existing

file. The following procedure, implementing only 0S-41 programs, can be

used for ASCII record insertion.

Step

1.

A/See Chapte

nstructions

If the ASCII records to be inserted (the source records) reside

in extended memory and are a subset of a larger file, copy them
to extended memory dummy file "DUM1" with XM2XMA, then use
XMZ% to delete all non-source records from before and/or after

the source records in "DUM1".

CAUTION: Delete the records after the source

records first, then delete the records before the
source records to prevent the source records from
being renumbered and possibly inadvertently deleted.

If the source ASCII records do not reside in extended memory as
a subset of a larger file, copy them to extended memory dummy
file "DUM1" using M2XMA, XM2XMA, MS2XMA, C2XMA, A2XMA, or

B2XMA, depending on where the data reside.

Make a duplicate of the extended memory file into which ASCII

records are to be inserted (the destination file) under the

name "DUM2" using XM2XMA.

Delete all the records before which the source records are to

be inserted from the destination file using XMZ. If the source
records are to be inserted at the beginning of the destination
file, specify the "CLEAR ALL" option in XMZ.

 

Delete all the records after which the source records are to be

inserted from the file "DUM2" using XMZ.

Use XM2XMA to append the source record file "DUMI" to the
destination file.

Use XM2XMA to append the file "DUM2" to the destination file.

Purge the dummy files "DUML1" and "DUM2" using xMx .4/

r 5 for instructions for XMZ and XMX.
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B. FEunctions,Programs, and Their Use

1-2.2/  MAIN MEMORY to EXTENDED MEMORY

a. To copy ASCII data from main memory to extended memory with all

parameters prompted for, use the 0S-41 program

""M2XMA" (Main memory JO eXtended Memory, ASCII).

1-6. MAIN MEMORY to PRINTER (see Subsection 1-7)

1-7. MAIN MEMORY to DISPLAY

a. To display (or print if printer is connected) pseudo-ASCII data
stored in successive main memory data registers to simulate prose
(see subsection 5-1), use the program "SCROLL" described by Beers
(1980). For a refined version of "SCROLL" and program
instructions, see Section D.

 

2-1. EXTENDED MEMORY to MAIN MEMORY

a. To copy ASCII data from extended memory to main memory with all

parameters prompted for, use the 0S-41 program

"XM2MA" (eXtended Memory TO Main memory, ASCII).

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
part of a record, "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 ASCII data from one extended memory file to another, with all
parameters prompted for, use the 0S-41 program

"XM2XMA" (eXtended Memory JQ eXtended Memory, ASCII).

5'/Subsection numbers are keyed to Table 3-1 and indicate movement from row

number (given first) to column number.

fi/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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2-3. EXTENDED MEMORY to MASS STORAGE

a. Use IL: QBEAIEZ/ (X:nnn; A:filename)

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

XF: SAVEAS (A:XM filename,MS filename OR A:XM filename)

to copy the specified extended memory ASCII file to mass storage

under the specified file name (or the extended memory file name if
none is specified).

b. 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.

c. To copy ASCII data from extended memory to mass storage with all

parameters prompted for, use the 0S-41 program

 

"XM2MSA" (eXtended Memory T0Q Mass Storage, ASCII).

2-4. EXTENDED MEMORY to MAGNETIC CARDS

a. To copy ASCII data from extended memory to magnetic cards with all

parameters prompted for, use the 0S-41 program

"XM2CA" (eXtended Memory T0 magnetic Cards, ASCII).

2-5. EXTENDED MEMORY to ALPHA REGISTER

a. To recall to the ALPHA register the contents of record rrr starting

at character ccc of the named extended memory file, first use

either

XF: SEEKPTA (X:rrr.ccc; A:filename) or

XF: SEEKPT (X:rrr.ccc)

to set the pointer at extended memory position rrr.ccc, then use
either

XF: GETREC or

XF: ARCLREC

——

Z/An underline is used throughout this text to indicate that the function is
the logical 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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to replace (GETREC) or append to (ARCLREC) the ALPHA register. The
pointer is automatically advanced to the next character in the
record.

b. To copy ASCII data from extended memory to the ALPHA register with

all parameters prompted for, use the 0S-41 program

"XM2AA" (extended Memory IO ALPHA register, ASCII).

2-6. EXTENDED 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 copy ASCII data from extended memory to the printer with all

parameters prompted for, use the 0S-41 program

"XM2PA" (eXtended Memory TQ Printer, ASCII).

2-7. EXTENDED MEMORY to DISPLAY

 

a. HP-41CX users can use the function

CX: ED (A:filename)

to display and change the contents of an ASCII file. Refer to the
HP-41CX Owner's Manual, pages 228-234, for details about the use of
ED.

b. To copy ASCII data from extended memory to the display with all

parameters prompted for, use the 0S-41 program

"XM2DA" (extended Memory JOQ Display, ASCII).

3-2. MASS STORAGE to EXTENDED MEMORY

a. Use XF: CRFLAS (X:nnn; A:filename)

to create an extended memory ASCII file of nnn registersfi/ with the

indicated file name, then use

XF: GETAS (A:MS filename,XM filename OR A:MS filename)

to copy the specified mass storage ASCII file to extended memory
under the specified file name (or the mass storage file name if

none is specified).

B/The Extended Functions/Memory Module Owner's Handbook suggests the following

formula to estimate the minimum number of registers required for an ASCII

file: nnn = (# of characters * 1.2)/7.
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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 JQ eXtended Memory, Entire).

The previous contents of extended memory will be lost. Refer to

Chapter 4 for details.

To copy ASCII data from mass storage to extended memory with all

parameters prompted for, use the 0S-41 program

"MS2XMA" (Mass Storage IQ eXtended Memory, ASCII).

MAGNETIC CARDS to EXTENDED MEMORY

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

"C2XMA" (magnetic Cards JQ eXtended Memory, ASCII).

ALPHA REGISTER to MAIN MEMORY

a. To facilitate the storage of pseudo-ASCII data in successive main

memory data registers to simulate prose, use the program "ALSTO"
described by Beers (1980). "ALSTO" is normally used to store the
data which are then recalled in narrative fashion by the program
"SCROLL" (see subsection 1-7). For these programs and
instructions, see Section D.

ALPHA REGISTER to EXTENDED MEMORY

a. Use XF: CRFLAS (X:nnn; A:filename)

to create an extended memory ASCII file of nnn registers (see

footnote 8) with the indicated file name, then use either

(1) XF: APPREC (A:text)

to append the contents of the ALPHA register to the end of the

working file as a new record, or

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

XF: SEEKPT (X:rrr.ccc)

to move the pointer to character ccc in record rrr of the
named (or working) extended memory file, followed by

XF: APPCHR (A:text)

to append the contents of the ALPHA register to the end of

record rrr, or

XF: INSREC (A:text)  
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to insert the contents of the ALPHA register before record
rrr as a new record, or

XF: INSCHR (A:text)

to insert the contents of the ALPHA register before character
ccc in record rrr.

b. HP-41CX users can use the function

CX: ED (A:filename)

to change and display the contents of an ASCII file. Refer to the

HP-41CX Owner's Manual, pages 228-234, for details about the use of
ED.

c. The text editor program "TE" by Jarett (1983) emulates the HP-41CX
function ED, but doesn't require the use of an HP-41CX. For more
details, refer to "HP-41 Extended Functions Made Easy", by Jarett.

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

 

"A2XMA" (ALPHA register TQ eXtended Memory, ASCII).

6-2. BARCODE to EXTENDED MEMORY

a. To copy ASCII data from barcode to extended memory with all

parameters prompted for, use the 0S-41 program

"B2XMA" (Barcode JQ eXtended Memory, ASCII).
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eme nstructions

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 1s the same as the "cell number" in Table 3-1 and the text

"subsection number" in Section B.

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

the pseudo-ASCII data format.
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M2XMA (Main memory JO eXtended Memory, ASCII)

 

Program No,: 41Al-2 Other Programs_in _This File: none

Purpose

To copy ASCII data from pseudo-ASCII form in main memory to extended

memory with all parameters prompted for. M2XMA checks if the named
extended memory file exists and, if necessary, creates it with the
user-specified file size.

Minimum SIZE: whatever was required by XM2MA

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Execute M2XMA and follow the prompts:

a. MM bbb=?

Key in the beginning main memory register bbb containing
pseudo-ASCII data and press [R/S]. To default to register
00, just press [R/S].

b. XM FILE?

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

or less) to copy the pseudo-ASCII data to and press [R/S].

2. 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].

3. The HP-41 will display "*WORKING*" as the named extended memory file
is created (if necessary) and pseudo-ASCII data are copied from main

memory to extended memory. When completed, the HP-41 will beep, stop,
and display "DONE".
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Eggmp les

1. Copy the pseudo-ASCII data starting in main memory register 10 to

extended memory file "Al-2A" (which already exists).

Step Prompt User Input Display

preliminary - Use A2XMA to create and load extended memory
file "Al-2A", then use XM2MA to copy "Al-2A"
to main memory starting at register 10.

1. [XEQ]"M2XMA"
a. MM bbb=? 10 [R/S]
b. XM FILE? Al-2A [R/S]

3. ¥WORKING*
DONE

2. Copy the pseudo-ASCII data in main memory register 00 to extended

memory file "Al-2B" (which doesn't exist).

Step  __Prompt Input _Display

preliminary - Use A2XMA to create and load extended memory
file "Al-2AT" with size 5, then use XM2MA to
copy "Al-2AT" to main memory starting at

register 00.

1. [XEQ]"M2XMA"

a. MM bbb=? LR/S] 0.00
b. XM FILE? Al-2B [R/S]

2. *WORKING*
a. XM Al-2B SIZE=? 5 [R/S]

3. ¥WORKING*
DONE

Comments

1. Refer to Section D for a description of the pseudo-ASCII data format.

2. To insure complete data transfer, the minimum size of a new extended

memory file is the size of the file copied by XM2MA.
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XM2MA (extended Memory TQ Main memory, ASCII)

Program No,: 41A2-1 Other Programs_in This File: none

Purpose

To copy ASCII data from extended memory to pseudo-ASCII form in main

memory with all parameters prompted for.

MinimumSIZE: (beginning main memory register) + 1.1 * (number of

characters/7), approximately

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute XM2MA and follow the prompts:

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].

b. MM bbb=?

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

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

extended memory to main memory. When completed, the HP-41 will beep,
stop, and display "DONE".

Egamg les

1. Copy the ASCII data in extended memory file "A2-1A" to main memory

registers 10 and up.

Step Prompt User Input Display
 

preliminary - Use A2XMA to create and load extended memory
file "A2-1A" with no more than 24 characters.

1. [XEQI"SIZE"014 (or greater)
2. [XEQI"XM2MA"
a. XM FILE? A2-1A [R/S]
b. MM bbb=? 10 [R/S]

3. *WORKING*
DONE
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Refer to Section D for a description of the pseudo-ASCII data format.

The actual SIZE required is highly dependent upon the actual ASCII
data structure, and increases with the # records/# characters ratio.
If "NONEXISTENT" is displayed during XM2MA, set a higher SIZE and
press [R/S] to continue.
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XM2XMA (eXtended Memory TQ eXtended Memory, ASCII)

 

Program No,: 41A2-2 Other Programs in This File: none

Purpose

To increase or decrease the size of an extended memory file, or to copy

ASCII data from one extended memory file to another, with all parameters
prompted for. XM2XMA checks if the named destination extended memory file
exists and, if necessary, creates it with the user-specified file size.

Minimum SIZE: 004; 005 if changing file size

equired Peripherals

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute XM2XMA 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. XM DST FILE?

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

characters or less) to copy the source ASCII data to and
press [R/S]. To default to the name of the source extended
memory file, 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 in the new size of the source extended memory file and
press [R/S].

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

Eggmp les

1. Copy the ASCII data in extended memory file "A2-2A" to extended memory
file "A2-2B" (which doesn't exist).

Step Prompt User Input Display

preliminary - Use A2XMA to create and load extended memory
file "A2-2A" with size 5.

1. [(XEQI"SIZE"004
2. [XEQ]"XM2XMA"
a. XM SRC FILE? A2-2A [R/S]
b. XM DST FILE? A2-2B [R/S]

4, *¥WORKING*
a. DST A2-2B SIZE=? 5 [R/S]

5. *WORKING*
DONE

2. Increase the size of extended memory file "A2-2C" from 10 registers to

15 registers.

Step Prompt User Input Display

preliminary - Use A2XMA to create and load extended memory
file "A2-2C" with size 10.

1. [XEQI"SIZE"005
2. [XEQ]"XM2XMA"
a. XM SRC FILE? A2-2C [R/S]
b. XM DST FILE? [R/S] A2-2C

3a. NEW SIZE=? 15 [R/S]
4,5. ¥WORKING*

DONE

Comments

1. If the destination extended memory file is not large enough to hold
the entire contents of the source file, as much data as possible will
be copied and then XM2XMA will end normally.

2. When an extended memory file size is changed, XM2XMA 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 change a
file size.

3. When an extended memory file size is changed, XM2XMA temporarily

creates a dummy file named "...". If a file by this name already
exists, XM2XMA will stop with an error message.
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XMZMSA (eXtended Memory TO Mass Storage, ASCII)

Program No,: 41A2-3 the ograms _in This ¢+ MS2XMA

urpose

To copy ASCII data from extended memory to mass storage with all
parameters prompted for. XM2MSA checks if the named mass storage file
exists and, if necessary, creates it with the user-specified file size.

Minimum_SIZE: 002

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. Insure that the minimum SIZE is set.

2. Execute XM2MSA 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. MS FILE?

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

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]. To default to the size of the named extended
memory file, just press [R/S].

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

1. Copy the ASCII data in extended memory file "A2-3A" to mass storage
file "A2-3B" (which doesn't exist), using the same file size for the
mass storage file.

Step Prompt User Input Dis

preliminary - Use A2XMA to create and load extended memory
file "A2-3A" with size 5.

1. [XEQI"SIZE"002
2. [XEQJ"XM2MSA"
a. XM FILE? A2-3A [R/S]
b. MS FILE? A2-3B [R/S]

3. *WORKING*
a. MS A2-3B SIZE=? [R/S] 5.00

4, *WORKING*
DONE

2. Copy the ASCII data in extended memory file "A2-3C" to mass storage

file "A2-3C" (which already exists).

Step __Prompt Input  _Display_

preliminary - Use A2XMA to create and load extended memory

file "A2-3C" with size 5. Then follow these
steps:

I|A2_3Cl|

5
[XEQI"CREATE"

1. [XEQI"SIZE"002
2. [XEQ]"XM2MSA"
a. XM FILE? A2-3C [R/S]
b. MS FILE? [R/S] A2-3C

3,4. ¥WORKING*
DONE

omments

1. 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=7" prompt.
The problem will become apparent when an error message is displayed,
indicating a need to resolve the difficulty and restart the program.
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XM2CA (eXtended Memory TQ magnetic Cards, ASCII)

 

Program No,: 41A2-4 Qther Programs in This File: none

Purpose

To copy ASCII data from extended memory to pseudo-ASCII form on magnetic

cards with all parameters prompted for.

Minimum SIZE: (beginning main memory temporary storage register) + 1.1 *

(number of characters/7), approximately

Required Peripherals

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

Instructions

1. Insure that the minimum SIZE is set.

2. Execute XM2CA 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. TMP bbb=?

Key in the beginning main memory temporary storage register

(bbb>1) and press [R/S].

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 one track is required, follow the prompt:

a. RDY tt of nn

where

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

ct

and nn

Insert track tt into the Card Reader and repeat this step

until tt = nn.
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5. When all the destination magnetic cards have been recorded, the HP-41
will beep and prompt:

a. "VER"IFY cpsl/

Press [XEQI"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 ASCII data in extended memory file "A2-4A" to a magnetic
card. Use main memory registers 05 and up for temporary storage.

Step Prompt User Input Display
 

preliminary - Use A2XMA to create and load with two

12-character records extended memory file
"A2-4A" with size 5.

1. [XEQI"SIZE"012
2. [XEQ]"XM2CA"
a. XM FILE? A2-4A [R/S]
b. TMP bbb=? 5 [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 Chapter 2, Section D for an
explanation of the VER bug that can alter extended memory.
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Refer to Section D for a description of the pseudo-ASCII data format.

The actual SIZE required is highly dependent upon the actual ASCII
data structure, and increases with the # records/# characters ratio.
If "NONEXISTENT" is displayed during XM2CA, set a higher SIZE and

press [R/S] to continue.

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.
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XMZ2AA (eXtended Memory IO ALPHA register, ASCII)

Program No,: 41A2-5 Other Programs_in This File: none

EUFQOSG

To copy ASCII data from extended memory to the ALPHA register with all

parameters prompted for.

Minimum SIZE: 002

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute XM2AA and follow the prompts:

a. XM FILE?

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

or less) to be copied to ALPHA and press [R/S].

b. XM RRR.CCC=?

Key in the extended memory record RRR and beginning
character CCC to be copied to ALPHA and press [R/S].
Remember that records and characters are numbered from zero.

3. The HP-41 will copy up to 24 ASCII characters from record RRR to
ALPHA, starting with character CCC. When completed, the HP-41 will
beep, stop, and display RRR.CCC in the X register. To view the ASCII

data copied to the ALPHA register, press [ALPHA].

Egamples

1. Copy the ASCII data in extended memory file "A2-5A" record 03 to the
ALPHA register, starting at character 5, the sixth character in the
string.

Step __Prompt Input _Display

preliminary - Use A2XMA to create and load extended memory

file "A2-5A", Store the string "ABCDEFGHIJKL"
in record 03.

1. [XEQI"SIZE"002
2. [XEQI"XM2AA"
a. XM FILE? A2-5A [R/S]
b. XM RRR.CCC=? 3.005 [R/S]

3. 3.005
[ALPHA] FGHIJKL
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XMZPA (extended Memory TQ Printer, ASCII)

ProgramNo,: 41A2-6 e s_in is File: XM2DA

Purpose

To copy ASCII data from extended memory to the printer with all parameters

prompted for. XM2PA can print one or more consecutive records. If the
printer is not connected, XM2PA operates 1ike XM2DA.

Minimum SIZE: 001

equired Peripherals

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

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 XM2PA 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. XM bbb.eee=?

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

4. The HP-41 will display "*WORKING*" and print each record in the form

Rxx = text (if the beginning of a record)
OR

+Rxx = text, (if the continuation of a record)

where

record number being printed,
ASCII data in record xx.

XX
and text i

n

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

1. Print the contents of extended memory file "A2-6A" records 03 through
06.

Printer Output
Step Prompt User Input Display (HP 82162A)
 

preliminary - Use A2XMA to create and load extended memory file

"A2-6A" records 00 through 06; store strings longer
than 24 characters in records 04 and 05.

1. [XEQI"SIZE"001

2. (Set printer to MAN mode)
3. [XEQI"XMZPA"

a. XM FILE? A2-6A [R/S]

b. XM bbb.eee=? 3.006 [R/S]
4. *WORKING*

Fiztext

Faztovt

+Rd=ane text

Ro=texi

+RS=more te¥l

Fh=test
5. DONE
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XMZDA (eXtended Memory TQ Display, ASCII)

ram No,: 41A2-7 Other Programs in This File: XM2PA

Purpose

To copy ASCII data from extended memory to the display with all parameters
prompted for. XM2DA can display one or more consecutive records. If the
printer is connected, XM2DA operates 1ike XM2PA.

Minimum_SIZE: 001

Required Peripherals

Extended Functions/Memory Module (HP 821{JA)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute XM2DA 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. XM bbb.eee=?

Key in the beginning (bbb) and ending (eee) extended memory
records to display and press [R/S]. If eee is less than

bbb, only register bbb will be displayed.

3. The HP-41 will display "*¥WORKING*", then display each record in the
form

Rxx = text (if the beginning of a record)
OR

+Rxx = text, (if the continuation of a record)

where

XX
and text

record number being displayed,

ASCII data in record xx.I
n

4. When completed, the HP-41 will beep, stop, and display "DONE".
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1. Display the contents of extended memory file "A2-7A" records 03
through 06.

Step __Prompt Input _Display

preliminary - Use A2XMA to create and load extended memory
file "A2-7A" records 00 through 06; store strings
longer than 24 characters in records 04 and 05.

1. [XEQI"SIZE"001

2. [XEQJ"XMZDA"

a. XM FILE? A2-7A [R/S]

b. XM bbb.eee=? 3.006 [R/S]

3. *WORKING*

R3 = text
R4 = text

+R4 = text

RS = text
+R5 = text
R6 = fext

4. DONE

Comments

1. To stop the HP-41 after each display, set flag 00 before executing

XM2DA. Press [R/S] after each display to continue.
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MS2XMA (Mass Storage J0Q eXtended Memory, ASCII)

ProgramNo,: 41A3-2 e rograms_jin This ¢+ XM2MSA

urpose

To copy ASCII data from mass storage to extended memory with all
parameters prompted for. MS2XMA checks if the named extended memory file
exists and, if necessary, creates it with the user-specified file size.

inimu : 002

Required Peripherals

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 MS2XMA 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. XM FILE?

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

or less) to copy mass storage ASCII data to and press [R/S].
To default to the name of the mass storage file, just press

[R/S]. Note that, because of the way ASCII data are stored
in mass storage, any existing data in the specified extended
memory file wil] be Jost.

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 ASCII data are copied from mass storage
to extended memory. When completed, the HP-41 will beep, stop, and
display "DONE".
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1. Copy the ASCII data in mass storage file "A3-2A" to extended memory
file "A3-2B" (which doesn't exist).

Step Prompt User Input Display

preliminary - Use A2XMA to create and load extended memory
file "A3-2A" with size 5, then use XM2ZMSA to
copy "A3-2A" to mass storage under the same name.

1. [XEQI"SIZE"002
2. [XEQJ"MS2XMA"

a. MS FILE? A3-2A [R/S]
b. XM FILE? A3-2B [R/S]

3. *WORKING*
a. XM A3-2B SIZE=? 5 [R/S]

4, ¥WORKING*
DONE

2. Copy the ASCII data in mass storage file "A3-2C" to extended memory
file "A3-2C" (which already exists), replacing its previous contents.

Step  __Prompt =__UserInput =_Display

preliminary - Use A2XMA to create and load extended memory
file "A3-2C" with size 5, then use XM2MSA to
copy "A3-2C" to mass storage under the same name.

1. [XEQI"SIZE"002
2. [XEQI"MS2XMA"
a. MS FILE? A3-2C [R/S]
b. XM FILE? [R/S] A3-2C

3,4. *WORKING*
DONE

Comments

1. 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 an error message is
displayed, indicating a need to resolve the difficulty and restart the

program.

2. The loss of existing destination extended memory ASCII data inherent
in the use of XF: GETAS can be prevented by using MS2XMA to copy the
source ASCII data to a temporary extended memory file, followed by
XM2XMA to append the ASCII data in the temporary file to the
destination extended memory ASCII file.
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C2XMA (magnetic Cards IQ eXtended Memory, ASCII)

rogra

Purpose

0,: 41A4-2 Other Programs in This File: none

To copy ASCII data in pseudo-ASCII form on magnetic cards to extended

memory with all parameters prompted for. C2XMA checks if 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) + 1.1 *
(number of characters/7), approximately

equired Peripherals

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

nstruc

1.

2.

ns

Insure that the minimum SIZE is set.

Execute C2XMA 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. TMP bbb=?

Key in the beginning main memory temporary storage register

(bbb>1) and press [R/S].

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.

Follow the prompt:

a. INSERT SRC

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



5.
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If more than one track is required, 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 1t =

When all the source magnetic cards have been read, the HP-41 will

display "*WORKING*" as pseudo-ASCII data are copied from the main
memory temporary storage reglsters to extended memory, then beep,
stop, and display "DONE".

Copy the pseudo-ASCII data on a magnetic card to extended memory file
"A4-2A" (which already exists). Use main memory registers 05 and up
for temporary storage.

Step __Prompt=~ __UserInput= _Display

preliminary - Use A2XMA to create and load with two

l12-character records extended memory file
"A4-2A" with size 10, then use XM2CA to
copy "A4-2A" to a magnetic card.

1. [XEQI"SIZE"012

2. [XEQI"C2XMA"
a. XM FILE? A4-2A [R/S]
b. TMP bbb=? 5 [R/S]

3. *WORKING*
4a. INSERT SRC (Insert track 1)
6. ¥WORKING*

DONE
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Copy the pseudo-ASCII data on a magnetic card to extended memory file
"A4-2B" (which doesn't exist). Use main memory registers 02 and up
for temporary storage.

Step Prompt User Input Display

preliminary - Use A2XMA to create and load with two

12-character records extended memory file
"A4-2BT" with size 10, then use XM2CA to
copy "A4-2BT" to a magnetic card.

1. [XEQI"SIZE"009
2. [XEQI"C2XMA"

a. XM FILE? A4-2B [R/S]
b. TMP bbb=? 2 [R/S]

3. *WORKING*
a. XM A4-2B SIZE=? 10 [R/S] *WORKING*

4a. INSERT SRC (Insert track 1)
6. *WORKING*

DONE

Refer to Section D for a description of the pseudo-ASCII data format.

The actual SIZE required is highly dependent upon the actual ASCII
data structure, and increases with the # records/# characters ratio.
If "NONEXISTENT" is displayed during C2XMA, set a higher SIZE and
press [R/S] to continue.

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.
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AZXMA (ALPHA register JO eXtended Memory, ASCII)

 

Program_No,: 41A5-2 Other Programs_in ThisFile: none

Pu se

To copy ASCII data from the ALPHA register repeatedly to extended memory

with all parameters prompted for. A2XMA checks if the named extended
memory file exists and, if necessary, creates it with the user-specified
file size.

Minimum SIZE: 001

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Insure that the minimum SIZE is set.

2. Execute A2XMA and follow the prompt:

a. XM FILE?

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

or less) to copy ALPHA to and press [R/S].

3. The HP-41 will display "*WORKING*" as it checks if the named extended
memory file exists and determines the next record to be loaded. If
the file doesn't exist, 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.

4. Follow the prompt:

a. REC rrr? (if the beginning of a record)
OR

+REC rrr? (if the continuation of a record)

where

rrr = next record to copy ALPHA data to.
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Key in up to 24 characters (signalled by the ALPHA-full

tone) to be copied to the beginning of (REC rrr?) or
appended to (+REC rrr?) record rrr and press [R/S];

OR
To proceed to the next record, press [R/S] when "+REC rprpr?"
is prompted.

Repeat this step until finished, then press [R/S] when

"REC rrr?" is prompted, to stop data entry.

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

Examples

1. Copy the strings "HELLO", "ABC...XYZ", and "GOODBYE" to extended
memory file "A5-2A" (which doesn't exist) records 00, 0l, and 02.

 

Step Prompt User Input Display

1. [XEQI"SIZE"001
2. [XEQI"AZXMA"
a. XM FILE? A5-2A [R/S]

3. *¥WORKING*
a. XM A5-2A SIZE=? 10 [R/S] ¥WORKING*

4a. REC 07 HELLO [R/S]
+REC 07 [R/S]
REC 17 ABCDEFGHIJKLMNOPQRSTUVWX [R/S]
+REC 17 YZ [R/S]
+REC 17 [R/S]

REC 27 GOODBYE [R/S]
+REC 27 [(R/S]
REC 37 [(R/S]

5. DONE

2. Copy the strings "HI AGAIN" and "THE END" to the end of extended
memory file "A5-2A" (which already exists from Example 1).

 

Step Prompt User Input Display

1. [XEQI"SIZE"001
2. [XEQI"A2XMA"
a. XM FILE? A5-2A [R/S]

3. ¥WORKING*
4a, REC 37 HI AGAIN [R/S]

+REC 37 [R/S]
REC 4? THE END [R/S]
+REC 4? [R/S]
REC 57 [R/S]

5. DONE
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B2XMA (Barcode I0 eXtended Memory, ASCII)

rogra : 41A6-2 e o s i ¢ hone

Pu rpose

To copy ASCII data from ALPHA barcode to extended memory with all
parameters prompted for. B2XMA checks if the named extended memory file
exists and, if necessary, creates it with the user-specified file size.

Minimum SIZE: 001

Required Peripherals

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

Instructions

1. Insure that the minimum SIZE is set.

2. Execute B2XMA and follow the prompt:

a. XM FILE?

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

or less) to copy ALPHA barcode to and 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]. The HP-41 will display "*¥WORKING*" as the
file is created.

4. Follow the prompt:

a. SCAN REC rrr (if the beginning of a record)

SCASR+REC rrr (if the continuation of a record)

where

rrr = next record to copy ALPHA barcode to.

ScagRthe ALPHA barcode to copy to extended record rrr;

To proceed to the next record, press [R/S] twice when
"SCAN +REC rrr" is prompted.
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Repeat this step until finished, then press [R/S] iwice when
"SCAN REC rrr" is prompted, to stop data entry. If the HP-41
displays a wand error message (prefixed with "W:"), or doesn't
respond to a scan, try again, perhaps varying scan speed or

wand angle.

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

Ezsgmp les

1. Copy the ALPHA barcode below to extended memory file "A6-2A" (which
doesn't exist) records 01 (first barcode) and 02 (second and third

barcode).

Step ___Prompt

1.
2.
a. XM FILE?

3.
a. XM A6-2A SIZE=

4a. SCAN REC O
SCAN +REC 0
SCAN REC 1
SCAN +REC 1
SCAN +REC 1
SCAN REC 2

5.

Comments

User Input Display

[XEQI"SIZE"001
[XEQ]"B2XMA"
A6-2A [R/S]

*WORKING*
? 10 [R/S] *WORKING*
(Scan 1st barcode)

[R/S]ILR/S]
(Scan 2nd barcode)
(Scan 3rd barcode)

CR/S1L[R/S]
[R/SJI[R/S]

DONE

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



=252~

D. Program Listings and Technical Details

1. Index of ASCII Data Movement 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 ASCII data movement program listing

or barcode.

Table 3-2. ASCII Data Movement Program Listing and Barcode Locations.

 

Page Number for

 

0S-41 Program Listing Barcode

M2XMA . . . . ¢ ¢ v ¢ o . . . . 268 432

SCROLL . « &« ¢« v ¢ ¢« ¢« ¢« « « « « 269 433

XM2MA . . . . . ¢ ¢ o v o o . . 210 434

XM2XMA 0 o v v v v e e e e e e . 271 435

XMZMSA . . o o v o v o v o o o . 212 437

XM2CA . & ¢ v v v e v e e e wo. 213 439

XM2AA . . v v o e e e e e e e . 214 440

XM2PA . . o v v o o v e v e e . 215 441

XM2DA e e o o o e & e o o o e . 275 441

MS2XMA . . .« ¢ v v v e v e o . 212 437

C2XMA . . ¢ v v v v v e e e o . 216 442

ALSTO . v v v v v v v v e 0w w277 444

A2XMA . . v v e e e e e e e . . 278 445

B2XMA . . . oo o v e e e e . 279 447
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he Pseudo- orma

The 0S-41 programs that convert ASCII data to or from pseudo-ASCII

data for storage in media other than extended memory use a format

inspired by Jarett (1983). 1In this format, ASCII records are broken

into groups of up to six characters and stored in consecutive medium

registers. The end of each record is indicated by a string of less

than six characters in a register. If the number of characters in a

record is a multiple of six, the end of that record is indicated by the

null string ("")., A register containing the null string at the

beginning of a new record indicates the end of the file.

As an example, consider the conversion of an extended memory ASCII

file to pseudo-ASCII data in main memory registers 00 and up, using

XM2MA as illustrated below.

 

 
 

  
 

    

T=xmemas
e D MORY e MAIN MEMORY

Record e Contents I Reg. Contents

00 0S-41 00 "0S-41"

01 AN OPERATING SYSTEM FOR THE HP-41 0l "AN OPE"

02 BY T.W. AND T.W. BEERS 02 "RATING"

T 03 " SYSTE"

04 "™ FOR "

05 "THE HP"

06 n"-41"

07 "BY T.W"

08 ". AND "

09 "T.w. B"

10 "EERS"

11 nn    



3.
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In this example, the end-of-record markers are the short (fewer

than six characters) strings in registers 00, 06, and 10. The end of

the file is indicated by the null string in register 1l.

Instructions for ALSTO and SCROLL

The programs ALSTO and SCROLL make possible the storage and recall

of alphanumeric characters strung together to simulate ASCII records.

Using these programs, any narrative of reasonable length can be

conveniently entered and copied to main memory in a pseudo-ASCII format

(ALSTO) and subsequently displayed or printed (SCROLL) in a continuous

fashion much Tlike the appearance of scrolling ASCII records.

Historically, the concept and development of the original programs

represented a casual joint effort (in 1979) of the co-authors of the

present text. These results were formally described by the elder

co-author (Thomas W. Beers, 1980) who cited the independent but similar

efforts of Meyer (1980). The refined versions of ALSTO and SCROLL

described in the following pages were written by the younger co-author,

Ted. W. Beers.
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ALSTO (ALphanumeric data STQrage)

Pulr pose

To accomplish the automatic storage of alphanumeric prose (greetings,
messages, limericks, etc.) entered in groups of 24 characters.

Minimum SIZE: (beginning main memory register) + 4*INT(# of characters/24),

approximately

equired Per e S: none

Instructions

1. Insure that the minimum SIZE is set. If the required SIZE is under-
estimated, leading subsequently to a "NONEXISTENT" message, use this
procedure to recover:

(a) Press [ALPHA] to exit ALPHA mode

(b) Press [XEQI"SIZE"nnn, where nnn = a larger SIZE

(c) Press [ALPHA] to enter ALPHA mode

(d) Press [R/S] to continue with ALSTO

2. Execute ALSTO and follow the prompts:

a. MM bbb=?

Key in the beginning main memory register bbb to copy prose

to and press [R/S].

b. KEY IN WORDS

Key in up to 24 characters (signalled by the ALPHA-full

tone) to be copied to main memory and press [R/S]. If the
ALPHA-full tone is heard, make sure that no more characters
are entered before pressing [R/S] or the first character(s)
will be Tlost.

c. MORE? OR R/S

Key in up to 24 more characters to be copied to main memory
as in Step 2b and press [R/S].

Repeat this step until the prose has been completely
entered, then press [R/S] immediately when "MORE? OR R/S" is
prompted, to stop data entry. Note that filling the end of
the last prose line with spaces is pot necessary; however

the deliberate entry of end-of-line spaces is occasionally
useful in any line to improve the appearance of the output

printed by SCROLL.
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3. When completed, the HP-41 will stop and display

bbb.eee=pbb.eee,

where

beginning main memory register containing prose,
ending main memory register containing prose.

To execute SCROLL (automatically specifying the prose just entered),
press [R/S].

Ezggmg les

1. Store the Preamble to the Constitution of the United States in main

memory registers starting with 10.
goes like this:

We, the people of the United States,

perfect union,
provide for the common defense, promote the general welfare, and
secure the blessings of liberty to ourselves and our posterity, do
ordain and establish this Constitution for the United States of

establish justice,

America.

Step Prompt . User Input

1. [XEQI"SIZE"066

2. [XEQJ"ALSTO"
a. MM bbb=? 10 [R/S]
b. KEY IN WORDS WE, THE PEOPLE OF THE UNLR/S]
c. MORE? OR R/S ITED STATES, IN ORDER TOLR/S]

MORE? OR R/S FORM A MORE PERFECT UNI[R/S]
MORE? OR R/S ON, ESTABLISH JUSTICE, ILR/S]
MORE? OR R/S NSURE DOMESTIC TRANQUILICR/S]
MORE? OR R/S TY, PROVIDE FOR THE COMM[R/S]
MORE? OR R/S ON DEFENSE, PROMOTE THE [R/S]
MORE? OR R/S GENERAL WELFARE, AND SECLR/S]
MORE? OR R/S URE THE BLESSINGS OF LIBLR/S]
MORE? OR R/S ERTY TO OURSELVES AND OQULR/S]
MORE? OR R/S R POSTERITY, DO ORDAIN A[R/S]
MORE? OR R/S ND ESTABLISH THIS CONSTILCR/S]
MORE? OR R/S TUTION FOR THE UNITED STLR/S]

MORE? OR R/S ATES OF AMERICA.[R/S]
MORE? OR R/S [R/S]

3.
[R/S]

In case the user has forgotten, it

in order to form a more

insure domestic tranquility,

Display

bbb.eee=10.065

(The Preamble

will scroll to

completion in
about 3.25

minutes.)
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I would 1like the calculator, when turned on by someone else, to

display the following message:

If you have found this calculator, please be informed that it
belongs to T. W. Beers, phone (317) 463-0807. If you've stolen it,

may the "bad bugs" be with you.

To facilitate this, store the message in main memory registers

starting with 70. (For the HP-41 to display the message when turned
on, see the Comments section of the SCROLL instructions.) Note that

since parentheses, apostrophe and quotation marks are non-standard
ALPHA symbols I will substitute "< >", "-", and ":", respectively.
Users having an Extended Functions/Memory Module or an HP-41CX can use

an alternative, described in the Comments section.

 

Step Prompt _User Input _Display

1. [XEQI"SIZE"098

2. [XEQI"ALSTO"

a. MM bbb=? 70 [R/S]

b. KEY IN WORDS IF YOU HAVE FOUND THIS C[R/S]

C. MORE? OR R/S ALCULATOR, PLEASE BE INF[R/S]

MORE? OR R/S ORMED THAT IT BELONGS TO[LR/S]
MORE? OR R/S T. W. BEERS, PHONE <317[R/S]
MORE? OR R/S > 463-0807. IF YOU-VE ST[R/S]
MORE? OR R/S OLEN IT, MAY THE :BAD BULR/S]
MORE? OR R/S GS: BE WITH YOU.[R/S]
MORE? OR R/S [R/S]

3. bbb.eee=70.097
[R/S] (The message

will scroll to

completion in
about 1.5

minutes.)
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Characters not available on the ALPHA keyboard, such as quotation
marks, apostrophes and parentheses, can be generated easily during
ALSTO with the function XF: XTOA, which makes use of the decimal
equivalent of such characters, reproduced below for convenience. Note
that [R+] must be pressed after each use of XTOA to restore the stack.

Character Codes
 

 

 

Code ASCIl Display Code ASCIl Display Code ASCIl Display Code ASCIl Display

0 - 32 space 64 @ o 96 ; T
1 x 33 ! .| 65 A H 97 a Cy

2 & 34 " ; 66 B 4 98 b b

3 & 35 # i 67 C C 99 c o

4 X 36 $ D 68 D I 100 d o

5 X 37 % % 69 E E 101 e C

6 7 38 & & 70 F F- 102 f &8

7 & 39 ' ' 7 G D 103 g 8

8 & 40 ( S 72 H H 104 h &

9 8 41 ) 73 | I 105 i &

10 8 42 * X 74 J o 106 j &
11 & 43 + 75 K K 107 k &8

12 - 44 , , 76 L " 108 I &

13 d 45 - - 77 M M 109 m &

14 & 46 . i 78 N N 110 n 8

15 & 47 / / 79 0 o 111 o 8

16 & 48 0 J 80 P F 112 p &

17 & 49 1 i 81 Q Ly 113 q 8

18 & 50 2 [ 82 R Fe 114 r #

19 & 51 3 - 83 S 5 115 S 8

20 8 52 4 H 84 T T 116 t 8

21 8 53 5 5 85 U i 117 u 8

22 8 54 6 f 86 V v 118 v &

23 3 55 7 1 87 W W 119 w &

24 8 56 8 H 88 X i 120 X 8

25 8 57 9 o 89 Y 121 y &

26 & 58 : X 90 z Z 122 z 3

27 2 59 ; ; 91 [ C 123 { 3

28 & 60 < < 92 \ 124 I 8

29 C 61 = = 93 ] s 125 } 8

30 4 62 > L 94 ~ 5 126 ~ L

31 & 63 ? 2 95 — - 127 -    
Thus, in Example 2 one could have placed parentheses around the area
code, an apostrophe in the contraction, and quotes around BAD BUGS by
the following procedure:

a. Enter the first three lines as usual, then enter data as

follows.

b. T. W. BEERS, PHONE [ALPHAJ40[XEQI"XTOA"[R+ILALPHAI[shift]

CAPPEND]1317
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[R/S]

[CLAJCALPHA]41[XEQ]J"XTOA"[RY¥I[ALPHAI[shift]1[APPEND] 463-0807.
IF YOULALPHAJ39[XEQI"XTOA"[RVI[ALPHAI[shiftI[APPENDIVE ST

(R/S]

OLEN IT, MAY THE [ALPHAI34[XEQI"XTOA"[RVI[ALPHAI[shift][APPEND]
BAD BU

[R/S]

GSLALPHAI34[XEQI"XTOA"[RVJ[ALPHAI[shiftI[APPEND] BE WITH YOU.

[R/S]

Complete the ALSTC program by pressing [R/SJ]; press [R/S] again
to scroll the message, which is now stored in registers 70
through 97.

While the procedure to generate special characters may appear complex,
it is not. Using Step b above, the reasons for the various keystrokes
are shown below:

or————et- GeMAeeoetWt Keystrokes Purpose

[SPACE]T.[SPACEIW.[SPACE]BEERS, [SPACE]PHONEL[SPACE] 1input normal
characters

[ALPHA] exit ALPHA mode

40 input decimal
equivalent of
left parenthe-
sis

[XEQJ[ALPHAIXTOALALPHA] append "(" to

[R¥]

ALPHA register

restore the

stack as

required by
ALSTO

[ALPHA] enter ALPHA

[shi

317

mode

ft1[APPEND] restore the

append cursor

input normal
characters to
complete the
line

Note that if a special character is needed in the first position in

the ALPHA register, as in Step d above, [CLA] is required to clear the
ALPHA register; otherwise the special character is appended to the
"MORF? NR R/S" nromnt.
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USE THIS PAGE FOR NOTES
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SCROLL (SCROLL prose)

Pu rpose

To display in scroll fashion (or print if printer 1s connected) the

alphanumeric contents of contiguous main memory data registers. Using SCROLL,
greetings, messages, limericks, etc., can be easily and legibly displayed (or
printed).

MinimumSIZE: whatever was required by ALSTO, (ending main memory data

register used for the prose) + 1

Required Peripherals

OPTIONAL: 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.

a

Key in the beginning (bbb) and ending (eee) main memory registers
containing the message to be displayed or printed, in the form
bbb.eee. If SCROLL is to be called as a subroutine, first make sure
bbb.eee is in the X register. If the printer is connected, set it to
MAN mode (set MODE switch to MAN or clear flags 15 and 16).

Execute SCROLL. The message will be displayed or printed (if the

printer 1is connected), stopping upon completion of the indicated
ending register.

Display the message,

Now is the time for all good men to come to the aid of the party.

stored in main memory registers 00 through 11.

Step  __Prompt=~ __UserInput _Display

preliminary - Use ALSTO to store in main memory registers 00 through

11 the message to be displayed.

P . .011

2. [XEQI"SCROLL" NOW IS THE TIME FOR ALL

GOOD MEN TO COME TO THE
AID OF THE PARTY.
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Print the 23rd Psalm, which is stored in main memory registers 10

through 109.

Step _Prompt Input

preliminary - Use ALSTO to store the 23rd Psalm in main memory

1.
2.

registers 10 through 109.

10.109
[XEQI"SCROLL"

Printer Output

82162A)

Set the printer to MAN mode.

THE LORD IS MY SHEPHERD:

I SHALL NOT WANT. HE MR
KETH ME 70 LIE DONN IH G
REEN PASTURES: HE LERDET
H ME BESIDE THE STILL WA
TERS. HE RESTORETH MY SO
UL: HE LEADETH ME IN THE
PATHS OF RIGHTEOQUSNESS

FOR HIS NAME-S SAKE. YER
» THOUGH T WALK THROUGH
THE VALLEY OF THE SHRDOKW
OF DEATH. I WILL FEAR N

0 EVIL: FOR THOU ART HIT
H ME: THY ROD AND THY ST
AFF THEY COMFORT ME. THO
U/ PREPAREST A TRBLE BEFO
RE ME IN THE PRESENCE OF
MINE ENEMIES: THOU ANOI
NTEST MY HEAD WITH OIL:
MY CUP RUNNETH OYVER. SUR
ELY GOODNESS AND MERCY 5
HALL FOLLOM ME ALL THE T
AYS OF MY LIFE: AND T WI
LL DHELL IN THE HOUSE OF
THE LORD FOREVER.
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3. Use SCROLL as a subroutine to display the chorus of "Hail Purdue",
which is stored in main memory registers 15 through 54.

Step from _Display

preliminary - Use ALSTO to store the chorus in main memory registers

15 through 54.

(program segment)

1. 15.054
2. XEQ"SCROLL" HAIL, HAIL TO OLD PURDUE

» ALL HAIL TO OUR OLD GO
LD AND BLACK: HAIL, HAIL
TO OLD PURDUE, OUR FRIE
NDSHIP MAY SHE NEVER LAC
K. EVER GRATEFUL, EVER T
RUE, THUS WE RAISE OUR S
ONG ANEW OF THE DAYS WE-
VE SPENT WITH YOU: ALL H
AIL, OUR OWN PURDUE.

(program continues)

Comments

1. The frequent interspersing of commas, colons, and periods with other
alphanumeric characters will cause a slight irregularity in the
display of a message because non-consecutive punctuation marks do not
occupy a full space in the display even though they are considered by
the HP-41 to do so. Printing of the message is not affected.
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Obviously, punctuation rules must be relaxed since there are no
semicolon, apostrophe, or quotation mark characters available on the
ALPHA keyboard, However, those users having an Extended
Functions/Memory Module (HP 82180A) or an HP-41CX can simply edit the
pseudo-ASCII contents of the pertinent main memory register by using
the XF: XTOA function; for this purpose a printout of the data
register contents is very useful. The one shown below was obtained

using the 0S-41 program M2PD for registers 15 through 54, used in
Examplie 3.

RI5=HAIL. R35=K. EVE

RI6=HRIL T R36=R GRAT

R17=0 OLD R37=EFUL.,

R18=PURDUE R3IB=EVER T

R19=, ALL R3O=RUE. T

R2B=HAIL T R4a=HIIS WE

R21=0 OUR Rd4i= RAISE

R22=0LD GO R42= DUR 35

R23=LD AND R43=0NGC AN

R24= BLACK R44=EW OF

R25=: HAIL R45=THE DA

R26=, HAIL R46=YS HE-

R27= T0 OL R47=YE SPE

R22=1 PURD R48=NT WIT

R29=UE, OU R49=H YOU:

R38=R FRIE R58= ALL H

R31=NDSHIP R31=AIL. 0

R32= MAY 5 R32=UR OWN

R3I3=HE NEV R53= PURDU

R34=ER LAC R4=E.

For example, to change the contraction in registers 46 and 47 from

WE-VE to the proper WE'VE, proceed as follows to correct the contents
of register 46:

 
 

Step User Input Purpose

a. [ALPHA][<-] enter ALPHA mode and clear ALPHA

b. [shift][ARCL146 append register 46 to ALPHA

c. [<-] delete "-" character

d. [ALPHA] exit ALPHA mode

e. 39 input decimal equiva17nt of the

apostrophe character

f. [XEQI[ALPHAIXTOALALPHA] append apostrophe character to the
ALPHA register

g. [ALPHA][shift]1[ASTO]46 store YS WE' in register 46

l/For a table of equivalents, refer to the Extended Functions/Memory Module

Owner's Manual, page 14, or to the Comments section of ALSTO.
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Note that here the generated special character was terminal in
register 46; {if instead, normal characters were to follow 1it, the
keystroke sequences in Steps c¢ and g would require modification to
temporarily remove the normal characters following the special
character and to restore them after its creation.

Experienced HP-41 users become aware of the use of flag 11 (automatic
execution flag); one especially neat application is the following

program which appears to make the calculator unusable:

AleLEL “LOKOFF~
A2¢LBL @4
a1 5F 11
A4 OFF
85 GT0 a4
#6 END

When LOKOFF 1s executed, the calculator is turned off. Subsequent
attempts to turn the HP-41 on will result in the flag 11 tone and an
immediate turn off! Only pressing and holding [R/S] before [ON] will
allow the calculator to remain on. Assign LOKOFF to a key so it can
be quickly executed prior to an anticipated period when the HP-4l
won't be used.

In addition to the above, a "return to owner" message, such as
described in Example 2 of ALSTO, can be displayed. Refer to the LOKMO
program shown below. The program assumes the message is stored in
registers 70 through 97, and that SCROLL 1is in main memory.

Bi1¢LBL “LOKMC"
A2¢LBL A4
a1 SF 11
84 78,897
A5 XE@ =5SCROLL"
a6 OFF
87 GTD @4
88 END

IF YOU HAYE FOUND THIS C
ALCULATOR, PLEASE BE INF
ORMED THAT IT BELONGS TO
T. W. BEERS. PHONE (317

) 463-8867. IF YOU'VE ST
OLEN IT. MAY THE =BAD BY

G5 BE WITH YOU.
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4. SCROLL was purposely made to use the full column width available on

any HP-IL printer. An example of HP 82905B 80—coiymn printer output,
using a Beers family composition "The Uninvited" stored in main
memory registers 20 through 119 by ALSTO, is shown below.

Printer Output

THIS WINTER GUR FOND WAS & BARREN FLACE, COVERED WITH ICE AND SNG&. NOW SPRING HAS CORME, THE ICE IS GOME, ARD THINGS ARE BEGINNING T

T SHOW. FROGS ARE JUMPING. FISH ARE RISING, AND A MUSKRAT SWeM BY ONE DAY. THE FROGS AND THE FISH WERE AELCBNE EUT WE DIDN'T WANT T

ArT MUSKRAT TC S7R¢. FOR MUSKRARTS DO DAMAGE 70 PONDS LxFE GUF:S, T’ EY BORE HOLES THAT MAXE THE FOND LEAK. THOSE CRITTERS BELONG SOMENW

AERE IN THE WILL, BUILDING THEIR HOMES BY A CREEK. SO THOUGH IT WAS SAL, ALONG CAME MY DAD, 7O DO WHAT HAD 70 BE DONE. HE TOOK CAREF

UL #IM, AND WITH A FEELING OF SHAME, HE SHOT THAT POOR SON-GF-A-GUN!

2/C'mon now, be kind, can you think of an easier way to get your pet doggerel

published?
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0S-41 ASCII Data Movement Program Listing: M2XMA
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0S-41 ASCII Data Movement Program Listing: SCROLL

Progras Eegisters: =
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0S-41 ASCII Data Movement Program Listing: XM2MA

Program Resisters: 13
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0S-41 ASCII Data Movement Program Listing:

Proaram Keaisters: 44

Brtes: 2#5
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-

Proaram Reaisters: 27
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0S-41 ASCII Data Movement Program Listing: XM2AA
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Bvtez: /2

1eLBL = XM2AR"

2 =41Q2-5-

1 F57 5a

GT0 ae

=HM FILE?"

AN

PROHPT

ROFF

A5B8

"XM RER.CLCO=7"

PROMFT

ST0 A

e[BL B4

L CLA

» ARCL @A

& RCL @

SEEKPTH

5 GETEEC

{9 BEEF

26 END

[<
]

o
D

X
D
T

o
o
n
n
P

e
k

0
D
D

1
D

e
k
Y
0

D
T
)

w
d

oI

vo
he

 J
os
er
bs

 p
ua
re
bs

 f
re
cs
lt

 p
ei
vs
bs

 j
ee
ew
he

 f
es
es
k

 p
os
ee
he

o
o

B
oo 2
0

e
l



~275-

0S-41 ASCII Data Movement Program Listing: XM2PA, XM2DA
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0S-41 ASCII Data Movement Program Listing: C2XMA
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0S-41 ASCII Data Movement Program Listing: ALSTO
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ement Program Listing:
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0S-41 ASCII Data Movement Program Listing: B2XMA

Proaram Registers: 3

Bytec: 2i7

AleiBL "B2EMR"
A2 =4ife-2*
a3 oF 21
@4 F5? DA
a5 GT0 ad
86 =M FILE?"
a7 AOH
88 PROMPT
A9 AOFF
18 ASTO fa
11 XEB @5
12+BL @8
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14 ARCL @4
13 #
16 SF 235
17 SEEKPTA
18 FS7 25
19 GT0 @l
28 TOME 8
21 “¥M ®
22 ARCL a@
23 "F SIZE=7"
24 PROMPT
25 XE@ 85
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27 ARCL vA
28 CRFLAS
29 #
38 5F 25
J1eLEBL &1
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33 SF 25
34 GETREC
35 FS? 25
36 I5G ¥
7R E
38 F57 25
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44 FIX @
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Chapter 4: THE MOVEMENT AND DUPLICATION OF ENTIRE MEDIA

A. Introduction

In order to have confidence in the HP-41 system, an HP-41 user must

know his programs and files are safe from inopportune loss. This requires

that not only individual programs and files, but entire media be copied or

duplicated, thus insuring against catastrophic setbacks. Moreover, media

duplication is an important means of distributing software to others.

Using functions and 0S-41 programs, entire media can be copied to other

media or duplicated. Table 4-1 shows the array of possibilities:

functions available in modules such as the Extended I/0 Module (1ike MCOPY

and MCOPYPV); functions available in the HP-IL Module (like WRTA and

READA); functions in peripherals such as the Card Reader (like WALL); and

0S-41 programs written to extend these basic functions (like "M2XME" and

"MSDUP") .

 

Table 4-1 shows the common types of media movement and duplication

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. 0S-41 program instructions

can be found in Section C.

The entire media movement functions discussed in Section B create or

recall "write all" files that contain (among other data) main memory

"status information," which is defined as:

(1) The contents of the X, Y, Z, T, and L registers;

(2) The status of flags 00 through 43;

(3) The location of the statistical data registers;

(4) The SIZE;

(5) The alarms in main memory (1f any);

(6) The position of the program pointer.
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On the other hand, the entire media movement programs discussed in

Section B create or recall "pseudo-write all" files, which may or may not

contain the entire contents of the medium they support. Furthermore, the

contents of a "pseudo-write all"™ file created by one program can be

properly accessed only by the program that copies media in the opposite

sense. For example, a "pseudo-write all" file created by 0S-41 program

"M2XME™ can only be used by "XM2ME",

The cells in Table 4-1 contain one or two numbers; the one in the

upper left corner 1indicates the page in the text where this cell fis

discussed while the number 1in parentheses shows the page where the

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

1-1.1/  MAIN MEMORY DUPLICATION

1-2.

1-4.

No duplication procedure is possible here since there can be only one

main memory in the HP-41 system.

MAIN MEMORY to EXTENDED MEMORY

a. 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 TQ eXtended Memory, Entire).

MAIN MEMORY to MASS STORAGE

a. Use IL: WRTA (A:filename)?/

to copy all main memory information (programs, data registers, key
assignments, and status information) 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.

b. 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 TQ Mass Storage, Entire).

MAIN MEMORY to MAGNETIC CARDSz/

a. Use CR: WALL

to copy all main memory information (programs, data registers, key

assignments, and status information) to magnetic cards.

l/Subsection numbers are keyed to Table 4-1 and indicate movement from row
number (given first) to column number.

2/
Throughout this text, the parameter needed in the ALPHA (indicated by A)
register is indicated in parentheses.

3/Before 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.



 

2-3.

3-1.
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EXTENDED MEMORY to MAIN MEMORY

a. 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 TQ Main memory, Entire).

Unlike most other "read all" procedures, "XM2ME" appends to, not
replaces, the previocus contents of main memory.

EXTENDED MEMORY DUPLICATION

No duplication procedure is possible here since there can be only one

extended memory in the HP-41 system.

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 TQ Mass Storage, Entire).

EXTENDED MEMORY to MAGNETIC CARDS

a. No direct entire media copying procedure is currently possible
here. However, to copy a group of programs, first use the 0S-41
program "XM2ZME" described in Subsection 2-1 to copy the pertinent
"pseudo-write all" file to main memory, then use the CR: WALL
function described in Subsection 1-4 to copy all main memory
information (including the programs in the "pseudo-write all" file

Just copied) to magnetic cards.

MASS STORAGE to MAIN MEMORY

a. Use IL: READA (A:filename)

to recall all main memory information (programs, data registers,
key assignments, and status information) from the specified mass
storage "write all" file. The previous contents of main memory

will be lost.

b. 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 I0Q Main memory, Entire).

Unlike most other "read all"™ procedures, "MS2ME" appends to, not
replaces, the previous contents of main memory.
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3-2. 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 I0Q eXtended Memory, Entire).

The previous contents of extended memory will be lost.

3-3. MASS STORAGE DUPLICATION

a. Use A/D & XIO: MCOPY, or

A/D & XIO: MCOPYPV

to duplicate the contents of the source mass storage medium® onto

all other media in mass storages devices on the HP-IL loop. MCOPY

makes all destination files non-private, while MCOPYPV makes all
destination files private. The source medium must have no private
files or both MCOPY and MCOPYPV will stop without copying any data.

b. To duplicate the contents of the source mass storage medium in a
manner similar to MCOPY, but including the protective feature of
indicating the source medium prior to duplication and allowing an
abort before duplication, use

A/D: MSCOPY

Unlike MCOPY, MSCOPY assumes the source medium is in the first

device on the HP-IL loop.

c. To make one or more exact duplicate or backup copies of the entire

contents of a mass storage medium with all operations prompted for,
use the 0S-41 program

"MSDUP" (Mass Storage DUPlication).

d. To make one duplicate or backup copy of the entire contents of a

mass storage medium, angin destination es i
alphabetical order by file name, with all operations prompted for,
use the 0S-41 program

"MSDUPA" (Mass Storage DUPlication, Alphabetical).

A/The source medium is defined as the medium in the mass storage device that is

the primary device (if in Manual I/0 mode) or the first mass storage device
following the primary device (only if in Auto I/0 mode). See the HP-IL
Module Owner's Manual, pages 46-48.

 



 

3-4.

4-1.

4-2.

4-3 .
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MASS STORAGE to MAGNETIC CARDS

a. No direct entire media copying procedure is currently possible
here. However, one can first use either IL: READA or 0S-41 program
"MS2ME" described in Subsection 3-1 to copy the information to main
memory, then use the CR: WALL function described in Subsection 1-4
to copy all main memory information to magnetic cards. Note that
the function IL: READA copies all information comprising a "write
all"™ file, whereas "MS2ME" copies only a specific group of
programs.

MAGNETIC CARDS to MAIN MEMORY

d. To recall all main memory information (programs, data registers,
key assignments, and status information) 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.

MAGNETIC CARDS to EXTENDED MEMORY

d. No direct entire media copying procedure is currently possible
here. However, to copy a group of programs, first use the
procedure described in Subsection 4-1 to copy the information to
main memory, then use the 0S-41 program "M2XME" described in
Subsection 1-2 to copy the selected programs to a "pseudo-write
all™ file in extended memory.

MAGNETIC CARDS to MASS STORAGE

d. No direct entire media copying procedure is currently possible

here. However, information on "write all" magnetic cards can be
copied first to main memory using the procedure described in
Subsection 4-1, then copied to mass storage by the function
IL: WRTA described in Subsection 1-3.

MAGNETIC CARD DUPLICATION

a. No direct entire media duplication procedure is currently possible
here. However, to duplicate the contents of a set of "write all"
magnetic cards, first use the procedure in Subsection 4-1 to copy
the information to main memory, then use the CR: WALL function
described in Subsection 1-4 to copy the information to another set
of magnetic cards. The entire contents of main memory will be
changed.
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e veme c n am_Instruc

The program instructions found on the following pages should enable

the user to apply the desired program. An example is 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" 1in Table 4-1 and the text

"subsection number" in Section B,

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

format of the ASCII "NaMe" file used by MSDUP and MSDUPA, and a description

of the program "packaging" concept made possible by M2XME and M2MSE.
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M2XME (Main memory JOQ eXtended Memory, Entire)

ProgramNo.: 41El1-2 er Pro s _in s File: M2MSE

Purpose

To copy multiple main memory programs - up to the entire mai emory
program memory - to an extended memory "pseudo-write all" file (to be
subsequently recalled by XMZME), with all parameters prompted for.

Minimum_SIZE: (beginning main memory temporary storage register) + (number of

programs to copy)

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

 

1. Insure that the minimum SIZE is set.

2. Execute M2XME and follow the prompts:

a. XM FILE?

Key in the name of the extended memory "pseudo-write all"

file (five characters or less) to copy main memory programs

to and press [R/S].

b. TMP bbb=7?

Key in the beginning main memory temporary storage register
(bbb>0) and press [R/S]. Registers bbb through ((bbb +
number of programs to copy) - 1) will be used.

3. Follow the prompt:

a. MM PRGM n?

where

n = number of the next program to be copied to extended

memory.

Key in the name of a main memory program (six characters or

less) to be copied to extended memory and press [R/S].

Repeat this step until the names of all programs to be
copied to extended memory have been entered, then press

[R/S] immediately in response to the "MM PRGM pn?" prompt to
continue.

l/Refer to the Comments section for a description of the "pseudo-write all"

file format.
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The HP-41 will display "*WORKING*" as the main memory programs are
copied to the extended memory "pseudo-write all" file. If extended
memory is filled before all programs have been copied, the HP-41 will
display "XM FULL", then will display either

prgm LAST,

where

prgm = the last program successfully copied to extended memory; OR

"NO MM COPIED" if no programs were copied. When completed, the HP-41
will beep, stop, and display "DONE".

Copy main memory programs E1-2A, E1-2B, and E1-2C to extended memory

"pseudo-write all" file "E1-2D". Use main memory registers 05 through
07 for temporary storage.

Step __Prompt =~_UserInput =_Display

preliminary - Enter programs E1-2A, E1-2B, and E1-2C
into program memory.

1. [XEQI"SIZE"008
2. [XEQ]"M2XME"
a. XM FILE? E1-2D [R/S]
b. TMP bbb=? 5 [R/S]

3a. MM PRGM 17 E1-2A [R/S]
MM PRGM 27 E1-2B [R/S]
MM PRGM 37 E1-2C [R/S]
MM PRGM 47 [R/S]

4, *WORKING*
DONE

The "pseudo-write all" file actually consists of a set of extended
memory program files with names in the form

ij IQ-.D."’

where

file
and n

extended memory "pseudo-write all" file name,

1, 2, 3, ..., up to the number of programs copied.

(For example, Example 1 creates three extended memory program files

named "E1-2D.1", "E1-2D.2", and "E1-2D.3", conceptually within the
"pseudo-write all" file named "E1-2D".) Any existing extended memory
program files in the above form will be replaced.

Since flag 25 (error ignore flag) is used to detect if extended memory
is full, it is possible that other errors (i.e., a nonexistent program
name was entered) will cause the "XM FULL" warning. The problem must
be detected and corrected by the user.
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The capability of M2XME to copy groups of programs to extended memory
suggests that frequently used programs be classified and named
("packaged") by their function (such as "LOAD" or "LOOK") and moved
within the HP-41 system as a group rather than individually. Refer to
Section D for more information and sample packages of 0S-41 programs.
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M2MSE (Main memory JQ Mass Storage, Entire)

ProgramNo,: 41E1-3 ProgramsFile: M2XME

Purpose

To copy multiple main memory programs - up to the entire in memory

program memory - to a mass storage "pseudo-write all" fil (to be
subsequently recalled by MS2ME), with all parameters prompted for.

MinimumSIZE: (beginning main memory temporary storage register) + (number of
programs to copy)

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. Insure that the minimum SIZE is set.

2. Execute MZMSE and follow the prompts:

a. MS FILE?

Key in the name of the mass storage "pseudo-write all" file

(five characters or less) to copy main memory programs to
and press [R/S].

b. TMP bbb=?

Key in the beginning main memory temporary storage register

(bbb>0) and press [R/S]. Registers bbb through ((bbb +
number of programs to copy) - 1) will be used.

3. Follow the prompt:

a. MM PRGM n?

where

n = number of the next program to be copied to mass

storage.

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

Repeat this step until the names of all programs to be
copied to mass storage have been entered, then press [R/S]
immediately 1in response to the "MM PRGM p?" prompt to
continue.

l/Refer to the Comments section for a description of the "pseudo-write all"

file format.
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The HP-41 will display "*WORKING*" as the main memory programs are
copied to the mass storage "pseudo-write all" file and verified. If
mass storage is filled before all programs have been copied, the HP-41
will display "MS FULL", then will display either

prgm LAST,

where

prgm = the last program successfuily copied to mass storage; OR

"NO MM COPIED"™ if no programs were copied. When completed, the HP-41

will beep, stop, and display "DONE".

Copy main memory programs E1-3A, E1-3B, and E1-3C to mass storage
"pseudo-write all" file "E1-3D". Use main memory registers 05 through

07 for temporary storage.

Step Prompt User Input Display

preliminary - Enter programs E1-3A, E1-3B, and E1-3C
into program memory.

1. [XEQI"SIZE"008

2. [XEQ]"M2MSE"
a. MS FILE? E1-3D [R/S]
b. TMP bbb=? 5 [R/S]

3a. MM PRGM 17 E1-3A [R/S]
MM PRGM 27 E1-3B [R/S]
MM PRGM 37 E1-3C [R/S]
MM PRGM 47 [R/S]

4. *WORKING*
DONE

The "pseudo-write all" file actually consists of a set of mass storage

program files with names in the form

"file.n",

where

file = mass storage "pseudo-write all" file name,
and n=1, 2, 3, ..., up to the number of programs copied.

(For example, Examplie 1 creates three mass storage program files named
"E1-3D.1", "E1-3D.2", and "E1-3D.3", conceptually within the
"pseudo-write all" file named "E1-3D".) Any existing extended memory
program files in the above form will be replaced.

Since flag 25 (error ignore flag) is used to detect if mass storage is

full, it is possible that other errors (i.e., a nonexistent program
name was entered) will cause the "MS FULL" warning. The problem must
be detected and corrected by the user.
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The capability of M2MSE to copy groups of programs to mass storage

suggests that frequently used programs be classified and named
("packaged") by their function (such as "LOAD"™ or "LOOK") and moved
within the HP-41 system as a group rather than individually. Refer to
Section D for more information and sample packages of 0S-41 programs.
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XM2ZME (eXtended Memory TQ Main memory, Entire)

Program No,: 4l1E2-1 her Progra i is File: MS2ME

Purpose

To recall to main memory all programs from an extended memory

"pseudo-write all" filel (created by M2XME), with all parameters prompted
for. Unlike all other "read all" procedures, XM2ME appends to, and does

not replace, the previous contents of main memory. 

Minimum SIZE: 000

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Execute XMZME and follow the prompt:

a. XM FILE?

Key in the name of the extended memory "pseudo-write all"

file (five characters or less) to be copied to main memory

and press [R/S].

2. The HP-41 will display "*WORKING*" as the programs in the extended

memory "pseudo-write all" file are copied to main memory. If main
memory 1is filled before all programs have been copied, the HP-41 will
display "MM FULL"™; CAT 1 can be executed to determine which programs
have been successfully copied. When completed, the HP-41 will beep,
stop, and display "DONE".

1. Copy extended memory "pseudo-write all" file "E2-1A", which contains a

number of program files stored by M2XME, to main memory.

Step Prompt User Input Display

preliminary - Use M2XME to create and load extended

memory "pseudo-write all" file "E2-1A".

 

1. [XEQI"XM2ME"
a. XM FILE? E2-1A [R/S]

2. *WORKING*
DONE

l/Refer to the Comments section for a description of the "pseudo-write all"
file format.
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The "pseudo-write all" file, with a name such as "E2-1A" in Example 1,
actually consists of the set of extended memory program files created
by M2XME with the names in the form

"fj]g.n"’

where

file

and n

extended memory "pseudo-write all" file name,
1, 2, 3, ..., up to the number of programs copied by
M2XME .

Since XMZME uses the XF: GETSUB function, a superfluous END may be
placed before the first program copied to main memory. The END can be

removed with the procedure described in Chapter 1, Section A.

Since flag 25 (error ignore flag) is used to detect the last program

file in the extended memory "pseudo-write all" file, it is possible
that other errors (i.e., named file doesn't exist) will cause XM2ME to
end normally without copying all programs to main memory. The problem
will be apparent when CAT 1 doesn't show all of the programs that
should have been copied.
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XMZMSE (eXtended Memory JQ Mass Storage, Entire)

Program No,: 41E2-3 e 0 s_in : :  MS2XME

Purpose

To copy the entire contents of extended memory (program, data, and ASCII
files) to a mass storage "pseudo-write all" fil (to be subsequently
recalled by MS2XME), with all parameters prompted for.

Minimum SIZE: 002

Reguired 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. Insure that the minimum SIZE is set.

2. Execute XM2ZMSE and follow the prompts:

a. MS FILE?

Key in the name of the mass storage "pseudo-write all" file
(six characters or less) to copy extended memory to and

press [R/S].

CAUTION: If the specified mass storage file already
exists and is too small, the HP-41 will experience a
"MEMORY LOST". See Comment 1 for required file sizes.

b. # XMS=? 0-2

Key in the number of extended memory modules inserted (do

not count the Extended Functions/Memory Module) and press

CR/S].

CAUTION: If this number is greater than the actual
number of extended memory modules, the HP-41 will
experience a "MEMORY LOST". 1If this number is smaller
than the actual number of extended memory modules, the
contents of the "unspecified" modules may be altered
when MS2XME is used later.

3. The HP-41 will display "*WORKING*" as 1t checks if the named mass
storage file exists. If it doesn't, it will be created with the
appropriate file size (see Comment 1). In either case, the entire
contents of extended memory are then copied to mass storage and
verified. When completed, the HP-41 will beep, stop, and display
"DONE".

 

D

l/Refer to the Comments section for a description of the "pseudo-write all"
file format.
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1. Copy the entire contents of extended memory, which consists of the
Extended Functions/Memory Module and one extended memory module, to
mass storage "pseudo-write all" file "E2-3A", which does not exist.

Step __Prompt =__UserInput =_Display

preliminary - Insure that only one extended memory module
is inserted and that mass storage file

"E2-3A" doesn't already exist.

1. [XEQI"SIZE"002
2. [XEQ]"XM2MSE"
a. MS FILE? E2-3A [R/S]
b. # XMS=? 0-2 1 [R/S]

3. ¥WORKING*
DONE

Comments

1. The "pseudo-write all" file is actually a mass storage data file; each
data file register contains the contents of a corresponding extended
memory register (regardless of what type of extended memory file the
register belongs to). This method of storing extended memory on mass
storage was suggested by Moak (1983). The first register in the mass
storage "pseudo-write all" file contains the number of extended memory
modules specified, which is required in the subsequent use of MS2XME.

The size of the mass storage "pseudo-write all" file depends on the
number of extended memory modules specified: no modules creates a
file of size 129; one module, size 368; two modules, size 607.

2. Because the 0S-41 program MS2XME reads from the "pseudo-write all"

file the number of extended memory modules specified when XM2MSE was
used, it is recommended that the file name specified indicate the
number inserted (for example, "XM2" when two modules are inserted).
This will help prevent errors when using MS2XME.

3. XM2MSE manipulates HP-41 status register "c"; an unfortunate
consequence is that XM2MSE cannot be single-step executed or a "MEMORY

LOST" will result.
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MS2ME (Mass Storage IO Main memory, Entire)

rogram : 41E3-1 er a n ile: XM2ME

Purpose

To reca]]l}o main memory all programs from a mass storage "pseudo-write
all" file* (created by M2MSE), with all parameters prompted for. Unlike
all other "read all" procedures, MS2ZME appends to, and does not replace,
the previous contents of main memory.

MinimumSIZE: 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 MS2ME and follow the prompt:

a. MS FILE?

Key in the name of the mass storage "pseudo-write all" file

(five characters or less) to be copied to main memory and

press [R/S].

2. The HP-41 will display "*WORKING*" as the programs in the mass storage

"pseudo-write all" file are copied to main memory. If main memory is

filled before all programs have been copied, the HP-41 will display
"MM FULL"™; CAT 1 can be executed to determine which programs have been

successfully copied. When completed, the HP-41 will beep, stop, and

display "DONE".

Egamg les

1. Copy mass storage "pseudo-write all" file "E3-1A", which contains a
number of program files stored by M2MSE, to main memory.

Step __Prompt=~ __UserInput~ _Display

preliminary - Use M2ZMSE to create and load mass

storage "pseudo-write all" file "E3-1A".

1. [XEQ]"MS2ME"

a. MS FILE? E3-1A [R/S]
2. *WORKING*

DONE

l/Refer to the Comments section for a description of the "pseudo-write all"

file format.
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The "pseudo-write all" file, with a name such as "E3-1A" in Example 1,
actually consists of the set of mass storage program files created by
M2MSE with the names in the form

"f‘i |e.fl"’

where

file mass storage '"pseudo-write all" file name,
and nn=1, 2, 3, ..., up to the number of programs copied by

M2MSE .

Since MS2ME uses the IL: READSUB function, a superfluous END may be
placed before the first program copied to main memory. The END can be
removed with the procedure described in Chapter 1, Section A.

Since flag 25 (error ignore flag) is used to detect the last program

file in the mass storage '"pseudo-write all" file, it is possible that
other errors (i.e., named file doesn't exist) will cause MS2ME to end
normally without copying all programs to main memory. The probiem
will be apparent when CAT 1 doesn't show all of the programs that
should have been copied.
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MS2XME (Mass Storage TQ eXtended Memory, Entire)

ProgramNo,: 4lE3-2 e o s in is File: XM2MSE

Purpose

To recall the entire contents of extended memory (preogram, data, and ASCII
files) from a mass storage "pseudo-write all" file* (created by XM2MSE),
with all parameters prompted for. The previous contents of extended
memory will be lost.

Minimum SIZE: 001

Regquired 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. Insure that the minimum SIZE is set.

2. Execute MS2XME and follow the prompt:

a. MS FILE?

Key in the name of the mass storage '"pseudo-write all" file

(six characters or less) to be copied to extended memory and

press [R/S].

3. The HP-41 will display "*WORKING*" as the specified mass storage

"pseudo-write all" file is accessed to determine its configuration,
then prompt:

a. n XMS?

where

n = number of extended memory modules specified when

XM2MSE created the file.

If the number of extended memory modules inserted (pot
counting the Extended Functions/Memory Module) equals n,
press [R/S] to continue. Otherwise, 1insert or remove
extended memory modules as required to match n and press

[R/S] or go to Step 2, specifying a different file.

CAUTION: If the number of extended memory modules

inserted is less than n, during the next step "MEMORY
LOST" will result. If the number of modules inserted is
greater than p, during the next step the contents of the
"unrecognized" modules may be altered.

  

l/Refer to the Comments section of XM2MSE for a description of the "pseudo-

write all" file format.
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4. The HP-41 will display "*WORKING*" as it copies the entire contents of
a previous extended memory from the specified mass storage
"pseudo-write all" file, replacing the current contents of extended
memory. When completed, the HP-41 will beep, stop, and display
"DONE",

Examples

1. Copy the entire contents of a previous extended memory from mass
storage "pseudo-write all" file "E3-2A", which was created by XMZMSE
with one extended memory module.

Step Prompt User Input Display

preliminary - Use XM2MSE to copy extended memory to
mass storage "pseudo-write all" file

"E3-2A", insuring first that only one

extended memory module is inserted and
that "E3-2A" doesn't already exist.

1. [(XEQI"SIZE"001
2. [XEQ]"MS2XME"
a. MS FILE? E3-2A [R/S]

3. *WORKING*
a. 1 XMS? [R/S]

4. ¥WORKING*
DONE

Comments

1. MS2XME manipulates HP-41 status register '"c"; an unfortunate
consequence is that MS2XME cannot be single-step executed or a "MEMORY

LOST"™ will result.
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MSDUP (Mass Storage DUPlication)

Program No,: 41E3-3 Qther Programs in This File: none

Purpose

To make one or more exact duplicate or backupl/ copies of the entire

contents of a mass storage medium with all operations prompted for.

Minimum SIZE: 003; 005 if backup option is selected and Time Module is not

inserted

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

Extended I/0 Module (HP 82183A)

HP-IL Interface Loop Module (HP 82160A)
2 or more HP-IL mass storage devices, such as HP 82161A Digital

Cassette Drives
OPTIONAL: Time Module (HP 82182A), used if backup option is selected to

skip prompt for current date

Instructions

1. Insure that the minimum SIZE is set and that all mass storage devices

have fully charged batteries.

2. Execute MSDUP and follow the prompts:

a. SET STANDBY?

Mass storage (and other) devices with standby modes that

respond to the IL: PWRDN function can be turned off
automatically at the end of MSDUP to preserve battery
charge. To enable this option, set the devices to STANDBY
and press [R/S]. Otherwise, just press [R/S].

b. BACKUP? Y/N

Press [Y] (the multiply key) to indicate that one or more
backup copies of the source medium are to be made (see
footnote 1). Press any other key to indicate that one or
more exact duplicate copies of the source medium are to be
made.

3. If the backup copy option is selected and the Time Module is not

inserted, follow the prompt:

a. DATE?

Key in the current date (eleven characters or less) in a

standard format such as MM/DD/YY and press [R/S].

l/The distinction between the duplicate and backup options in MSDUP is that the
backup option updates header information in the source and destination "NaMe"
files, as described under Comments.
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4. Follow the prompts:

a. CLOSE ALL MS

If any mass storage medium access doors are open and/or
don't contain media, insert source or destination media (if
necessary) and close them, then wait for the HP-41 to
continue. Otherwise, just wait for the HP-41 to continue.

b. OPEN SRC MS

Open the medium access door of the mass storage device
containing the source medium, then wait for the HP-41 to
continue.

CAUTION: Opening any medium access door except the

source medium access door can cause the entire contents

of the source medium to be destroyed.

c. CLOSE SRC MS

Close the medium access door of the mass storage device
containing the source medium, then wait for the HP-41 to
continue., The destination media will be all media in mass
storage devices on the HP-IL loop except the mass storage

device containing the source medium.

5. The HP-41 will display "*WORKING*" as it prepares to duplicate the

source medium,

CAUTION: At any point up to Step 6, the duplication process can be

stopped without causing loss of previous data in the destination
media. At worst, the "NaMe" file of the source medium may lose
data and have to be restored. When Step 6 has begun, permanent
loss of previous destination data (if any) will result.

6. The HP-41 will display "FORMAT", "COPY", and "VERIFY" as all data from
the source medium are copied to the destination media and verified.
Then the HP-41 will display "*WORKING*" as the "NaMe" file in the
source medium is updated (if necessary). When completed, the HP-41
will turn off all devices set to STANDBY, beep, stop, and display
"DONE". After approximately ten minutes of inactivity, the HP-41 will
turn itself off; when later turned on, the HP-41 will display "DONE"

if, and only if, MSDUP was successfully completed.

Examples

1. The mass storage medium "OS-41 TEST" was last backed-up on January 27,
1984. Today, October 23, 1984, it is to be backed-up again. Before
using MSDUP, MSCAT prints the following header:

MASS STORAGE: 05-41 TEST
TIME: 1Z2:88 PK, (8723784
LAST BACKUF: 81727734

 



-306-

After using MSDUP, MSCAT prints the following headers for "0S-41 TEST"

and its backup:

"0S- I cku

MASS STORAGE: 05-41 TEST MASS STORRGE: 05-41TEST
TIME: 1:@8 PH, 1B/73/84 TIME: 1:85 PH, 18723734

LAST BACKIR: 18/23784 LAST BACKLF: HOKE

Comments

1. If the backup option is selected, MSDUP changes the ASCII file '"NaMe"
on the source medium to indicate the date backed-up, and changes the
ASCII file "NaMe" on the destination media to indicate the media have
not been backed-up. Refer to Section D for an explanation of the
"NaMe" file format.

2. If the backup option is selected, the source medium must have the
"NaMe" file on it for MSDUP to operate properly. If necessary, use

MSCAT first to establish a "NaMe" file on the source medium.

3. If the backup option is selected, MSDUP temporarily creates the

extended memory ASCII file "NaMe". Therefore, three extended memory
registers must be available and "NaMe" must not already exist in
extended memory or an error message will be displayed.

4, If the source medium centains any private program files (indicated by
a "P" under the TYPE column in an MSCAT 1isting), MSDUP will stop

before Step 6 and display "PRIVATE".

5. MSDUP should work with any HP-IL mass storage devices provided that

they:

(a) have Accessory IDs in the range 16-31 (mass storage device

class);

(b) return 0 in response to the IL: INSTAT function when idle with
the medium access doors closed;

(c) return 20 in response to the IL: INSTAT function with the medium
access doors open; and

(d) have Auto Address Unconfigure default settings of 2.

Refer to the individual mass storage owner's manuals to check these
requirements.
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USE THIS PAGE FOR NOTES
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MSDUPA (Mass Storage DUPlication, Alphabetical)

ogra 0,: 41E3-3A er Pro S S e: none

Purpose

To make one duplicate or backupl/ copy of the entire contents of a mass

storage medium, arranging the destination files in alphabetical order by
file name, with all operations prompted for. MSDUPA should be used only
infrequently because of the extensive media manipulaticon it requires.

Minimum SIZE: (number of files on source medium) + 1

equired Pe erals

Extended Functions/Memory Module (HP 82180A)

Extended I/0 Module (HP 82183A)
Time Module (HP 82182AR), required only if backup option selected
HP-IL Interface Loop Module (HP 82160A)
2 HP-IL mass storage devices, such as HP 82161A Digital Cassette

Drives

Instructions

1. Insure that the minimum SIZE is set, or let the HP-41 set it 1in

Step 2a. Also, insure that all mass storage devices have fully
charged batteries.

2. Execute MSDUPA and follow the prompts:

a. AP. # FILES=?

Key in number of files on the source medium, approximating

to a larger number if desired, and press [R/S]. The HP-41
will set the required SIZE. To leave the SIZE unchanged
(after manually insuring the minimum SIZE is set). just
press [R/S].

b. SET STANDBY

Mass storage (and other) devices with standby modes that
respond to the IL: PWRDN function can be turned off
automatically at the end of MSDUPA to preserve battery
charge. Because MSDUPA will run for a long time and
probably be unattended, this becomes almost a requirement.
Set the devices to STANDBY and press [R/S].

c. BACKUP? Y/N

Press [Y] (the multiply key) to indicate that a backup copy
of the source medium is to be made (see footnote 1). Press
any other key to indicate that a duplicate copy of the
source medium is to be made.

l/The distinction between the duplicate and backup options in MSDUPA is that

the backup option updates header information in the source and destination

"NaMe" files, as described under Comments.
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d. CLOSE ALL MS

If any mass storage medium access doors are open and/or
don't contain media, insert source or destination media (if
necessary) and close them, then wait for the HP-41 to
continue. Otherwise, just wait for the HP-41 to continue.

e. OPEN SRC MS

Open the medium access door of the mass storage device

containing the source medium, then wait for the HP-41 to
continue.

CAUTION: Opening any medium access door except the
source medium access door can cause the entire contents
of the source medium to be destroyed.

f. CLOSE SRC MS

Close the medium access door of the mass storage device

containing the source medium, then wait for the HP-41 to
continue. The destination medium will be the medium in the
mass storage device next on the HP-IL loop to the mass
storage device containing the source medium.

g. "NEWM" DST?

(1) If the destination medium is unused, or no files on it
are to be saved, press [XEQ] "NEWM", then specify the
number of file entries to allocate to the directory of
the destination medium. This number should be
approximately, but not less than, the number available
on the source medium.

CAUTION: Up to this point the duplication process
can be stopped without causing loss of previous data
in the source and destination media. When this step
has begun, permanent loss of previous destination
data (if any) will result.

When the "NEWM" initialization process is completed,
press [R/S] to continue.

(2) If the files on the source medium are to be
alphabetically merged to existing files on the
destination medium, just press [R/S].

The HP-41 will display "*WORKING*" as it prepares to duplicate the
source medium and reads the names of all files on the source medium.
Then, all devices set to STANDBY will be turned off as the HP-41
alphabetizes the source file names (a lengthy process; possibly an
hour or more). Eventually, all devices set to STANDBY will be turned
on and the HP-41 will copy data from the source medium to the
destination medium, then the HP-41 will display "VERIFY" as the
destination medium is verified. Finally, the HP-41 will display
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1.
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"*¥WORKING*" as the "NaMe" file in the source medium is updated (if
necessary). When completed, the HP-41 will turn off all devices set
to STANDBY, beep, stop, and display "DONE". After approximately ten
minutes of inactivity, the HP-41 will turn itself off; when later

turned on, the HP-41 will display "DONE" if, and only if, MSDUPA was
successfully completed.

The mass storage medium "0S-41 TEST" was last backed-up on December

31, 1983. Today, January 31, 1984, it is to be duplicated in
alphabetical order. Before and after using MSDUPA, MSCAT prints the
following directory catalogs for "0S-41 TEST"™ and its alphabetical

duplicate:

Before MSDUPA ("0S-41 TEST™) After MSDUPA (alphabetical duplicate)

MASS STARAGE: 05-41 TEET
TIHE: 17:@& PM, B1/21784
LAST BACKUP: 12/31/33

 

GE®IE IR g fiafig_ ?; i f

CTHAH  PR.G 53 fLPHE  PE.S 3

é;figfi R, G 7 DEMIE  BR 2

BEMIT TR o5 pEMIL DH 2t
HaMe @55 I MHSE ke :
M{sE ¥E : CIMOR PE. 2L

If the backup option is selected, MSDUPA changes the ASCII file "NaMe"
on the source medium to indicate the date backed-up, and changes the
ASCII file "NaMe" on the destination medium tc indicate the medium has
not been backed-up. Refer to Section D for an explanation of the
"NaMe" file format.

If the backup option is selected, the source medium must have the
"NaMe" file on it for MSDUPA to operate properly. If necessary, use
MSCAT first to establish a "NaMe" file on the source medium.

Because it is frequently accessed, the "NaMe" file is copied first to
the destination directory by MSDUPA regardless of its alphabetical
position.

If the backup option is selected, MSDUPA temporarily creates the

extended memory ASCII file "NaMe". Therefore, three extended memory
registers must be available and "NaMe" must not already exist in
extended memory or an error message will be displayed.
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If the source medium contains any private program files (indicated by
a "P" under the TYPE column in an MSCAT 1isting), MSDUPA will stop
after copying all non-private files prior to the alphabetically-first
private file and display "PRIVATE".

If the source mass storage medium has any files with names seven
characters long, MSDUPA will stop after copying all files prior to the
alphabetically-first seven-character name file and display "FL NOT
FOUND", The only exception is if there exists a six-character name
file that matches the first six characters of the seven-character name
file; then, MSDUPA will stop upon attempting to copy the second of the
pair and display "DUP FL NAME".

As described in Step 2g, it 1s possible to alphabetically merge the
files on the source medium to existing files on the destination medium
by pressing [R/S] directly in response to the prompt, '"NEWM" DST?'.
However, if the destination medium contains any files with the same
name as a source file (such as "NaMe"), MSDUPA will stop and display
"DUP FL NAME",

MSDUPA should work with any HP-IL mass storage devices provided that

they:

(a) have Accessory IDs in the range 16-31 (mass storage device

class);

(b) return O in response to the IL: INSTAT function when idle with
the medium access doors closed;

(c) return 20 in response to the IL: INSTAT function with the medium
access doors open; and

(d) have Auto Address Unconfigure default settings of 2.

Refer to the individual mass storage owner's manuals to check these

requirements.
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Program Listings and Technical Details

1. ndex of Media Movement and Duplication Progra istings

The program listings 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 media movement and duplication

program listing or barcode.

Table 4-2. Media Movement and Duplication Program Listing

and Barcode Locations.

 

Page Number for

 
 

0S-41 Program Listing Barcode

M2XME . . . . . . . . . 318 449

M2MSE . . . . . . . . . 318 449

XM2ME . . . . . . o . . 319 451

XM2MSE . . . . . . . . . 320 452

MS2ME . . . . . . . . . 319 451

MSZXME . . . . . . . . . 320 452

MSDUP . . . . . . . .. 321 454

MSDUPA . . . . . « . . . 322 456

The "NaMe" File Format

Both MSDUP and MSDUPA change the ASCII file ""NaMe" if the backup

option is selected. The "NaMe" file is accessed by MSCAT to provide

additional information about the medium catalogued (see Chapter 6).

Specifically, the "NaMe" file contains the name of the mass storage

medium (ten characters or less) and the date the medium was last

backed-up by MSDUP or MSDUPA in the format MM/DD/YY, DD.MM.YY, or

free-form. The date format is determined by the MDY/DMY setting when
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MSDUP or MSDUPA was last used, and is free-form if the Time Module

wasn't inserted. If the medium has never been backed-up, the date will

be "NONE".

The format of the ASCII file "NaMe" is the same whether it's in

its permanent mass storage medium location or its temporary extended

memory location, and is illustrated below.

 

 

 

ASCII file "NaMe"(size; 3)

Record Contents

00 mass storage medium name

01 date last backed-up or NONE    
he Packaging of Programs According to Function

The development of the 0S-41 programs M2XME and M2MSE makes

possible the convenient copying of groups (or "packages") of programs

to either extended memory or mass storage, which facilitates later

recalling them to main memory with 0S-41 programs XM2ME and MS2ME.

This capability suggests the classification (according to their

purpose) of frequently used programs into logical packages, which could

then be copied to main memory by one operation. For example, the need

to copy numeric or alphanumeric data to or from the X or ALPHA

registers, main memory, extended memory, and mass storage would suggest

grouping the 0S-41 programs X2MD, X2XMD, and X2ZMSD into a "pseudo-write

all" file calied "LOAD", enabling the movement of the entire "LOAD"

package rather than the individual programs. Similarly, one might

group the print (or display) programs M2PD, XM2PD, MS2PD, C2PD, and
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B2PD into a "pseudo-write all" file called "LOOK". Other logical

groupings of 0S-41 programs are shown in Table 4-3.

The availability of the 0S-41 program XM2MSE and its inverse

MS2XME carries the procedure one step further, enabling the nesting of

several packages of programs into a "master file" so that extended

memory can be configured rapidly to a previous cendition., For example,

the "pseudo-write all" files "LOAD" and "LOOK" described above might be

copied from extended memory to mass storage under the file name "LL2Z"

using the program XM2MSE, then later recailed to extended memory from

mass storage using the program MS2XME .3/

To demonstrate more clearly the concept of packaging programs,

consider the following scenario.

I, as a user, have an HP-41CV equipped with the Extended

Functions/Memory Module, two extended memory modules, the HP-IL

Interface Loop Module, and a digital cassette drive. I have frequent

need to move individual programs within the system and therefore want

to group M2XMP (which includes M2MSP), XM2MP (which includes MS2MP),

and XM2MSP (which 1includes MS2XMP) into a conceptual package file

called "PRGI", so that it can be moved as one unit. Furthermore, I

occasionally want to call upon or move the group of programs that can

perform this packaging operation: M2XME (which includes M2MSE) and

XM2ME (which includes MS2ME). I've decided to refer to this conceptual

 

3/At this point a precautionary caveat must be made to the unwary user. The

programs XM2MSE and MS2XME, which use concepts employed by Moak (1983) and by
Krabach (1984), involve synthetic programming (Wickes, 1980) to move the
"curtain" between main memory data registers and program memory. Because of
this internal manipulation, an "unexplained" "MEMORY LOST" can sometimes
occur. Therefore, due care should always be taken to make backup files prior
to using XMZMSE or MS2XME. See Section C in the INTRODUCTION for error
recovery techniques.
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Table 4-3,

Function.

Examples of Logical Packages of 0S-41 Programs According to

 

Function

 

Suggested
File Name
of Package

Logical
0S-41 Programs to

Include

 

Load numeric or alphanumeric data

 ————eeeeeof

View or print data

LOAD (55)2/

eeee

LOOK (119)

 

X2MD (12)2/
X2XMD and X2MSD (43)

b — - - - 

M2PD and M2DD

XM2PD, XM2DD,
MS2DD (44)

C2PD and C2DD
B2PD and B2DD

(21)
MS2PD, and

(34)
(20)

 

Store or recall individual programs PRGI (81) M2XMP and M2MSP (29)
XM2MP and MS2MP (16)
XM2MSP and MS2XMP (36)

 

Store or recall packages of programs

 
-

Clear

files

or purge data, programs, or

 

Process ASCII data - common

= uncommon

 

Process pseudo-ASCII data 
A e e e e - . -

PRGP (67)

CLR (100)

be-——

M2XME and M2MSE (43)
XM2ME and MS2ME (24)

T———

MZ and MX (18)

XMZ (26)
XMX and MSX (22)
MSZ (34)

 

ASCC (134)

ASCU (88)  

A2XMA (29)
XM2AA (9)
XM2MSA and MS2XMA (31)
XM2PA and XM2DA (21)
XM2XMA (44)

XM2CA (27)
C2XMA (30)
B2XMA (31)

M2XMA (25)

SCROLL (8)
XM2ZMA (19)
ALSTO (17)   A

l/This "pseudo-write all" file name should not exceed four characters, to
facilitate subsequent movement of sub-files whose names are defined to be two
characters longer than the package name.

2/The number of main memory program registers required is shown in parentheses.
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package file by the name "PRGP". Since I do not want to continually

occupy a considerable part of extended memory with "PRGI" and "PRGP", I

want to store these two packages (and whatever else resides in extended

memory at the time) in a conceptual mass storage file called "PRG2".

The steps to accomplish my needs are detailed below,

 
Step Prompt User_ Input _Display

1. Insure that M2XME and the programs in the first group (M2XMP,
XM2MP, and XM2MSP) are present in main memory program memory and

that the minimum SIZE is set (in this case, 007).

2. [XEQI"M2XME"

a. XM FILE? PRGI [R/S]
b. TMP bbb=7? 2 [R/S]
cC. MM PRGM 17 M2XMP [R/S]

MM PRGM 27 XM2MP [R/S]
MM PRGM 37 XM2MSP [R/S]
MM PRGM 47 [R/S]

d. *WORKING*
DONE

The "pseudo-write all" file residing in extended memory
conceptually under the name "PRGI" now contains the programs M2ZXMP
(which includes M2MSP) under the file name "PRGI.1'", XM2MP (which
includes MS2MP) under the file name "PRGI.2", and XM2MSP (which

includes MS2XMP) under the file name "PRGI.3",

3. Insure that the programs in the second group (M2XME and XM2ZME) are

present in main memory program memory.,

4. [XEQI"M2XME"

a. XM FILE? PRGP [R/S]
b. TMP bbb=? 4 [R/S]
c. MM PRGM 17 M2XME [R/S]

MM PRGM 27 XM2ME [R/S]
MM PRGM 37 (R/S]

d. ¥WORKING*
DONE

The "pseudo-write all" file residing in extended memory
conceptually under the name "PRGP" now contains the programs M2XME
(which includes M2ZMSE) under the file name "PRGP.l", and XM2ME
(which includes MS2ME) under the file name "PRGP.2".

5. Insure that the program XM2MSE is present in main memory program
memory. At this point extended memory contains the two program
packages ("PRGI" and "PRGP") and perhaps other information.
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Step  __Prompt=~ __UserInput= _Display

o

[XEQI"XM2MSE"
MS FILE? PRG2 [R/S]
# XMS=? 0-2 2 [R/S]

*WORKING*
DONE

The "pseudo-write all" file stored in mass storage under the name

"PRG2" is actually a data file containing the entire contents of
extended memory at the time XM2ZMSE was executed. When "PRG2" is
later recalled to extended memory by MS2XME, the number of extended
memory modules inserted must be the same as when "PRG2" was stored
(in this case, the Extended Functions/Memory Module plus two
extended memory modules). Note that the position of the modules
can be different than before, but as always, the two extended
memory modules must not be in ports one above the other (i.e., in
ports 1 and 3 or in ports 2 and 4). When "PRG2" has been copied to
mass storage, future use would normally be as in the next step.

Copy "PRG2" from mass storage to extended memory using MS2XME then

proceed, as desired, with any of the following:

(a) Copy the program package "PRGI" to main memory using XM2ZME;

(b) Copy the program package "PRGP" to main memory using XM2ME;

(c) Perform both (a) and (b);

(d) Copy any of the individual programs in either package to main

memory, using XM2MP to copy "PRGP.1" (i.e., M2XME), "PRGP.2"
(i.e.» XM2ME), etc.; or, perhaps more directly, use MS2Z2MP (now
in main memory if Step (a) has been performed) to copy the
desired program (using its 0S-41 name) from mass storage to
main memory.
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0S-41 Media Movement Program Listing: M2XME, M2MSE

Proaram KReaicters: 43

Bytec: 364

@2 ~4i{f]-z- 21 147 ~¥M~
Ai¢LBL ~M2¥ME- 51 INT 121 TOHE @

87 SF 25 33 - 182 FC7 85

ASLBL “M2HSE" T3 185 -k FlLL-
AE -41E1-3- 36 ;__ _ igé ¥?éEfl
@7 CF @5 a7 150 3 7 ISE ¥

aaeLhL 89 5§ =, M8 %< ¥

43 CF 21 7% ARCL Ae 189 CLA
1A FS? 5@ At ASTO Y 118 ARCL IND ¥

11 GTD @2 f1 CLH 111 =F LAST"
(3 —yye 62 ARCL ¥ 112 INT

13 FC? @5 631 13 1

{5 L FILE™" £5 ASTO @R 115 =NO MM COPIED"
6 mON &6 RIM 116 AYIEHW

17 PROMPT 67 1.4 {17 paE

19 ROFF G+LBL 85 112 670 @b

{4 ASTO A8 A% CLA 119¢LBL A%
A+BL @t 7@ ARCL IND Y 12@ =RAA LSED-

21 THP bhh="" 7tk 121 AVIEW
22 PRONPT 77 ARCL AR 122 TONE @
27 ¥=@? 73 ARCL £ 197 PSE

24 GT0 83 74 5F 25 124 GTO @1
2541BL @2 73 F37 85 125 ENE

% .4 76 SAVEP
v 77 FO7 85
5% FIX @ 78 WRTP
29 °F 29 79 FCC 25

1.4 8@ GT0 @7

11 AN 31 1L
I2e¢LBL A3 85 ARCL gE

33 MM PRGM - 83 ARCL &

34 ARCL & 34 FL? 8.
35 l!_‘?lt RS QEEIF&

36 PROMPT B FL? B3

37 FC2C 23 87 SEC
3 i ¥

38 GTO a4 38 I5G ¥

39 ASTO IND Y g9 ISG ¥
49 1SE ¥ 9 CT0 65
41 15C ¥ 91LBL @5
42 GTD &3 a3 OF 85
430LEL R4 97 FS? 55
44 AOFF 94 SF 21
45 = *HORKING#" 95 “DONE"
46 AYIEN 9% ASTO ¥
47 %O 97 BEEP
4 - 95 LD
49 THS 93 RTH
S8 LASTY 1AA+LBL 67



0S-41 Media Movement Program Listing:

Proaram Reaisterz: 74

Brtes: 1n2

AieLBL “EMZHE"

Az “4igz-1-

A7 SF 85

d4 GT0 aa

AqeBl -HSZHE"

Af =41E3-1"

g7 CF 85

AReiBL Aa

a9 CF 21

18 F57 5@

11 670 a8

12 =¥n-

12 FL? 85

14 =HS*®

15 =F FILE?"

{6 AOH

17 PROHPT

18 AOFF

19 ASTH ¥

268 = *RORKING*"

21 AYIEH

Z22+LBL @t

23 RCLFLAG

24 FIZ &

25 CF 29

26 1.4

Z7¢LBL @2

28 CLH

29 ORCL Z

@ cF, -

31 ARCL =

32 SF 25

33 FS7 #5

34 FLSIZE

35 FC7 @5

In VERIFY

17 FL? 25

35 GT0 &3

39 FS7 #5

4% KD

41 F57 85

42 GETSUB

47 FC? @5

44 READSUER

45 15G %

4 FS?C 25

47 GT0 &z

43 TONE @

49 -MM FULL"

58 AYIEH
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XM2ME, MS2ME

al PSE
aZ¢LBL 83
33 F52C 85
34 RIH
33 STOFLAG
a6 FS? 55
ar 5F 21
a8 “DONE"
2% ASTO X
&4 BEEP

i CLE
2 ERI



0S-41 Media Movement Program

Proaram Reaisters: 44

Bytes: 387

RieLBL ~XMZMSE"
A2 =41E2-3°
#1 SF @5
a4 LT0 A@
AS¢LBL “M5Z2¥ME"
AE “diE3-2"
A7 CF 85
fAgeLEL AR
a9 CF 21
18 F57 5
i1 G670 &1
12 CF 86
13 CF &7
14 =M5 FILE?"
15 ADN
1 PROMPT
17 AOFF
18 ASTO Aa
19 =% ¥MS=7 @-2°
28 F57 85
21 PRONPT
22 XER 85
23¢LBL 41
24 FS7 #5
25 670 82
26 OF 86
27 CF &
22 CLA
29 ARCL Aa
ELN
31 SEEER
32 READRE
32 RCL an
34 RCLFLAG
JDFIX &
36 CF 2%
37 CLA
I8 ARCL Y
39 °F IM57"
4@ STOFLAG
41 PROMPT
42 XEQ a3
43 RN
44+BL 82
43 |
46 X=Y?
47 SF @8
48 RDN
49 2o
oA X=Y?
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Listing: XM2MSE,

ol 5F &7
a2 FL? 83
3% GT0 63
a4 CLA
35 ARCL a8
a6 i
37 5F 25
a8 SEEER
79 FS2C 25
68 GTD 42
61 XEQ 83
62 CLA
A1 ARCL A&
hd 129
63 F57 #6
ht 368

59 CR
76 @
71 SEEKR
72 FS7 @
77
74 FS? A7
5 2

o
=
d

78 HRTRE

Q¢lBi A3

A "riges”

P RCL I

2 ¥y

3127

84 FS? 85

85 WFTRE

86 FC7? 85

87 READRE

B8 FC2C @6

89 CHS

99 FL? @7

91 CHS

92 ¥a7

93 4T 84

95 %05 [
% 510 «

238

99 WRTRY

MS2XME

181 READRX
182 RIH
183 FCOC @7
184 GTO 84
185 “z18Be"
1R6 X[
187 5T ¢
a8 238
1A9 F57 5
118 WRTEX
111 FC? &5
112 READEX
112 RN
114¢1BL 84
115 RIN
116 570 ¢
117 CLH
118 ARCL a#
119 FS2C 83
128 VERIFY
121 FS7 55
122 5F 21
123 ~DONE"
124 A5T0 2
125 BEEF
126 CLD
127 RTN
128¢LBL #5
129 = *WORKINGx"
138 AYIEM
131 ERD

Synthetic Text 1n XM2MSE

LINE @@= F5:81:69 8488

Aa:

LINE 94= FS:@1:69:26:16:

Aa:

LINE 1@5=F5:@1:6% 381

Aa:
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0S-41 Media Duplication Program Listing:

Proaram Reaisterz: 5

Bytec: 348

AieLBL =MSDUP"

A2 =41E3-3

B3 CF 21

A4 F57 oM

a5 G710 B

gt CF 99

A7 =SET STAWDBY?"

A% PROMPT

A9 “BACKUP? Y/N-

14 AYIER

{1¢LBL HH

172 GETEEY

13 ¥=07

14 GT0 @@

t5 71

16 "YES*

17 KeY?

1E =Hi-

19 AVIEW

20 1=y

21 5F a9

22 Y7

23 670 al

24 SF 25

25 DATE

26 FS2C 25

27 G782 &l

28 *DATE?"

29 ANN

34 PROMPT

31 AOFF

32 RSTO a3

33 ASHF

34 ASTO B4

I5¢LBL 81

3n AUTOIN

37 NLOOP

38 STO A8

39 =CLOSE ALL M&-

44 CF A3

41 XEQ 74

4z “(IPEN SRC M5-"

47 SF @8

44 XEQ B4

45 RCLSEL

4¢ 5T &l

47 =CLOSE SRC M5-
48 [F g

49 XED A4

58 XEQ @7

91 RCL @81

52 SELECT

53 FC? B9

54 GT0 &2

95 "NaMe-

9h 3

97 CRFLAS

98 GETRS

59 1

h# SEEEFTH

&1 DELREC

62 “HOKE®

631 APPREC

b4 “NaMe®

£S5 UHSEC

b SAVERS

&7 VYERIFY

&8 SEC

A9+BL A2

78 MCOPY

71 MYERIFY

72 AEQ 87

77 FC7C Ag

74 GTO @3

751

76 SEEEPT

77 BELREC

78 CLA

79 5F 25

g8 DATE

g1 FC7? 25

87 ApcL a3

B3 FC7C 25

24 ARCL B4

85 RCLFLAG

f6 FIZ 4

87 XY
g O AC
He oF 24

29 ADATE
9@ B(Y
91 STOFLAG
92 APPREC
93 "HaMe-
94 1INSEL
95 SAYERS
9% YERIFY
97 SEC
98 PURFL
99+BL @3
1Aa F57 55

MSDuUP

1t SF 21

iaz 7

183 DEVL

{84 PHEDN

185 “DONE"

186 ASTO X

187 BEEFP

1a3 CLE

149 BTN

{1a+Bl 84

f11 TONE 9

1172 AYIEH

{13«BL #5

114 -1is

{15 FIHBAIR

{16 570 &2

{17¢LBL 85

118 RCL @8

119 ¥4

124 %

121 #

122 1

123 +

124 SELECT

125 -1n

126 FINBRID

127 SELECT

126 THSTHT

129 FS7 88

138 24

121 FC? a8

132 @

133 ##Y7?

134 GT0 85

125 F57 83

136 ETH

137 RCL @2

138 BCL T

139 H2Y7

148 GT0 @6

141 RTN

1424BL 07

147 = *HORKING#*"

144 AVIEW

145 END
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0S-41 Media Duplication Program Listing: MSDUPA

Proaras Eeaizters: 79

Bytes: 549

A1eLBL ~MSDUPR"

A2 -4{E3-3a"

A3 CF 18

A4 CF 21

A5 F5? 5@

Bt GT0 8

@7 CF a9

Az =AP, & FILES=-

A3 CF 22

18 PROMPT

it t

12+

13 F57C 22

14 PSIZE

15 =SET STANDEY"

16 PROMFY

17 =BACKUP? Y/H*

18 AVIEW

19+B AH

20 GETKEY

21 X=#7

22 GT0 A4

231 71

24 "YES™

25 ¥Y?

26 "Ni®

27 AYIEH

28 %=Y7

29 5F A9

Ia+iBL 81

31 AUTOIG

32 NLOOP

33 570 A4

34 -CLOSE ALL H5-

35 CF &g

36 XEQ A9

317 -0PEN SRC MS-

13 SF a8

39 XED @89

48 RCLSEL

41 STO 4

42 =CLOSE SRC M5-

41 CF 8§

44 XEQ A2

45 RCL a8

4% RCL A

47 ¥=Y7

47 2

49 |

oH +

91 SELECT

58 RS

33 ASTOD ¥

24 ~~NEWM- DBST?-

9% PROMFY

ok XEO 13

57 RCL @t

98 SELECT

39 "HaMe -

RE FC7 A%

A1 GTO @2

At 3

63 CRFLAS

hd GETAS
£5 1

ht: SEEKPTH

£7 DELREC

h3 “NOHE"

79 APPRELC

7# "Nale -

71 UNSEL

72 SAVERS

73 VERIFY

74 SEC

7o¢LBL 82

7h HSTO X

77 1.9

8 574 7

79 SIGH

a9 SF i@
I8 X=7?
91 GTD a3
92 ASTO IND 2
93 186 2
94 GT0 A3
95¢LBL 84
96 PHEDH
97 RCL 2
98 INT
99 ST Y
18a |

181
182
182 7
184
1435
186
147
182
189

Xy
2

{ B2
;

+

11R¢LBL @5
111
11z
113

1
4+

570 ad
1144BL 85
115
116
117
118
119
128
121
122
123
124
129
126
127
122
129
138
131
132
133
{34
135
136
137
132
139
144
141
142
143
144
143
145
147
143
143
154

RCL &

RCL IND ¥

I56 ¥

RCL IND Y

Ft

Ft

X 12

ISG a4

GTO 84

PCL BH

FRL

P E-3

X287

GTO 85

PHRIIP

LASTX
+

1 ES
*

FRE

1
+

5T0 fe

NLODF

RCLSEL

CLA

ARCL ¥

X=Y?

@

i
+

SELECT

-15

FINDRIT



0S-41 Media Duplication Program Listing:

151 ANUM

192 SELECT

153 KDN

154 =NaMe®

195 FS2C 19

196 COPYFL

1574LBL #7

158 CLA

159 ARCL IND @8
1hRA COPYFL
iRl ISG 68
162 GT0 @7
163 RCL f@
1hd MYERIFY
165 XER 13
1he FL2C A9
167 GT0 82
162 1
169 SEEEPT
178 DELREC
171 CLA
172 RCLFLAG
173 BHTE
174 FIX 4
175 ADATE
176 RN
177 STOFLAG
178 APPREC
179 “NaMe®
188 UNSEC
181 SAVERS
182 YERIFY
a1 SEC
184 PURFL
185¢LEL 42
186 F5? 33
187 SF 21
132 7
189 DEVL
199 PREDN
191 =DOKE"
192 ASTO %
193 BEEP
194 CLD
193 RTN
196¢LBL 89
197 TONE 2
198 AVIEN
199¢LBL 18
208 -1t

281
282

..323_

FINDAIT
570 &2

2A3¢LBL 11
284
283
286
287
205
208G
2la
211
212
213
214
213
216
217
218
219
220
221
222
223
224
223
226

7

233
234
235
236
237
238
219
244
241
242
241
244
245
246
247
248
249
2594

22
228«BL 12
22

RCL 8@
2y
£=Y?
@
1
+

SELECT
-15
FINDAIE
SELECT
INSTAT
F57 @83
24
FC? B3
#
XY
£T0 id
FS5? 83
RTH
RCL 82
RCL T

25 X#Y?
GT0 11
RTH

ARCL ¥

ATON

AsTo 2

CLA

ARCL ¥

ATOY

AsTo 7z

x=Y?

GTo 12

x3Y?

RTH

RCL A4

RCL IND X

IS ¥

RCL IRD Y

S¢

STO IND 2

BSE Z

MSDUPA (continued)

RIH

24 RTN

239¢LBL 13
236 = *HORKING*-
237 RAVIEW
258 END
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Chapter 5: OPERATIONS TO CLEAR AND PURGE, AND THOSE RELATED TO KEY
ASSIGNMENTS, FLAGS, AND ALARMS

A. Introduction

Even the casual HP-41 user has a periodic need to clear (set to zero)

or to eliminate (purge or expunge) various registers, files, or media.

Table 5-1 shows many of the options to perform these tasks: calculator

functions (like CLRG and CLP); functions available in modules such as the

Extended Functions/Memory Module (like CLFL and PURFL); functions available

in the HP-IL Module (like ZERO and PURGE); functions in peripherals such as

the Card Reader (1ike WDTAX); and 0S-41 programs written to streamline or

extend these basic functions (1ike "MZ" and "MSX"),

In a similar fashion Table 5-2 shows functions and programs to set or

clear, save or restore, and check the status of key assignments, flags, and

alarms.

The cells in Tables 5-1 and 5-2 contain one or 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.

 

he Master Clear Procedure

The HP-41 can be manually reset to initial power-on conditions by

using a procedure known as "Master Clear". Master Clear is the severest of

all purging operations. While the reset state is occasionally established

accidentally, it is sometimes convenient to apply Master Clear on purpose.

The following procedure can be used to Master Clear the HP-41.

Step Instructions Keystrokes

1. Turn the HP-41 off. [ON]

2. Press and hold the backarrow key. [<-]1...

3. Turn the HP-41 on. [ON]

4. Release the backarrow key. e [<-]
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Table 5-1. Functions and Programs to Clear and Purge Data,
Files, or Programs Within the HP-41 System.

TEXT SUBSECTION NUMBER Sl -2

OPERATION

MEDIUM
CLEAR (SET TO ZERO) (Z) PURGE (EXPUNGE) (X)

328 329
MAIN Data Registers: Programs:
MEMORY
(M) MASTER CLEAR MASTER CLEAR

CLX, STO CLP
CLRG XF: PCLPS
CLZ PPC: EP
PPC: BC nMX" (346)
PPC: BI
CX: CLRGX
"MZ"(344)

329
Stack and ALPHA Registers:

MASTER CLEAR
CLX
CLA
CLST, +
See text for others.

330 331
EXTENDED MASTER CLEAR MASTER CLEAR
MEMORY XF: CLFL XF: PURFL
(XM) XF: DELREC "XMX" (350)

"XMZ" (348)

332 332
MASS IL: ZERO IL: NEWM
STORAGE "MSZ"(352) IL: PURGE

(MS) | "MSX"(354)

333
MAGNETIC CLX, CR: WDTAX
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The HP-41 will display "MEMORY LOST", indicating that the Master Clear has

reset calculator status as follows:

1. A1l main memory programs are purged.

2. Al1l extended memory files are purged.

3. A1l alarms in main memory are purged.

4. A1l main memory data registers, including the stack and ALPHA

registers, are cleared.

5. Al1 flags are reset to their initial power-on settings:

flags 00-20, 22-25, 27, 30-36, 38-39, and 41-54 are cleared;
flags 26, 28-29, 37, and 40 are set;

flags 21 and 55 are set only if the printer is connected.

6. The SIZE is changed in one of two ways, depending on the HP-41
model:

HP-41C and HP-41CV SIZE is set such that there are 46 main

memory program registers;

HP-41CX SIZE is set to 100.

7. All key assignments are cleared.

8. The Time Module date format is set to MDY.

Note that Master Clear does not reset the Time Module stopwatch, clock, or

CLK12/CLK24 and CLKT/CLKTD formats. .

A power interruption (including removing the batteries) of sufficient

duration can cause a "power reset" with the same results as the Master

Clear procedure, plus disruption of the Time Module stopwatch, clock, and

CLK12/CLK24 and CLKT/CLKTD formats.

In Tables 5-1 and 5-2, MASTER CLEAR is shown in those cells where

clearing or purging occurs during a Master Clear.
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B. Programs.,

1-1.4/ MAIN MEMORY CLEAR OF DATA, STACK, AND ALPHA REGISTERS

a. A11 data, stack, and ALPHA registers are cleared by MASTER CLEAR.

See Section A for details.

Use STO (X:zero)?/

to clear individual main memory data registers.

To clear data registers while leaving the contents of the stack and

ALPHA unchanged, use

(1) CLRG to clear all the currently allocated data registers, or

(2) CLZ to clear only those six registers currently defined as
the statistical registers. Unless otherwise designated
by ZREG, the statistical registers are 11 through 16.

Use the Block Clear program

PPC: BC (X:bbb.eeeii)

to clear the block of registers defined by bbb as the beginning and
eee as the ending registers, and ii as the increment value;

specifying ii enables the clearing of alternate (i11=02), every
third (i1=03), etc., registers. After executing BC, the X register
is cleared, the L register is changed, and registers Y, Z, T, and

ALPHA remain unaffected.

The Block Increment program

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

described in Chapter 2, Section B, Subsection 5-1, can be used to
clear the block of registers from bbb through eee, incremented by
ii; set III=0 (in X) and BBB=0 (in Y). When used to clear

registers, the BI program is somewhat slower than BC; furthermore,
in the stack only the T and ALPHA registers remain unaffected after
BI has been executed.

l/Subsect1on numbers are keyed to Tables 5-1 and 5-2 to indicate the medium or

status item affected and the operation performed.

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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f. HP-41CX users can use the function

CX: CLRGX (X:bbb.eeeii)

to clear registers bbb through eee, incremented by ii.

g. To clear all, or a selected block of, main memory registers, with
the necessary block limits prompted for, use the 0S-41 program

"™MZ" (Main memory Zero).

h. To clear part or all of the stack and ALPHA registers, use the

following as needed.

(1) CLX (or [<=] out of ALPHA mode if digit entry is terminatedd’)
to clear only the X register;

(2) CLA (or [<=] in ALPHA mode if character entry is terminated3/)

to clear only the ALPHA register;

(3) 0, vx to clear the X and L registers;

(4) 0, ENTER 4 ENTER*,ENTER* or

(5) CLST to clear the X, Y, Z, and T registers;

(6) CLST, + (or ¥, -, or vX) to clear all stack registers
(including L).

The function CLD is used in a program to clear the display of what

is VIEWed or AVIEWed, replacing it with the "flying goose"

character.

1-2. MAIN MEMORY PURGE OF PROGRAMS

 

a. A1l programs and their key assignments (if present) are purged by

MASTER CLEAR. See Section A for details.

b. To purge programs individually, use

CLP

Specify the name of the program to purge when prompted. To purge
the "current" program (the one observed in PRGM mode), at the CLP
prompt press [ALPHA] twice without specifying a program name.

 

3/Dig1t or character entry is terminated if the prompt character "_" is not
displayed at the end of the X or ALPHA register.
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c. To purge a selected group of programs from main memory, use either
of the following:

(1) XF: PCLPS (A:starting program name)

to purge consecutive programs in main memory starting with the

one specified in the ALPHA register through to the permanent
".END.",

(2) The Erase Program Memory program

PPC: EP

to purge consecutive programs in main memory following the
program segment "//" in this form:

LBL "//"
RCL b
END
+

+
+

+
+
+

If flag 14 is set or program "//" does not exist, all programs

will be purged. Follow the execution of EP by PACK to reclaim

the program registers used by the purged programs.

d. To purge consecutive programs in main memory starting with the
user-specified program through to the permanent ".END.", use the
0S-41 program

"MX" (Main memory expunge).

2-1. EXTENDED MEMORY CLEAR

a. All of extended memory is cleared (actually purged) by MASTER

CLEAR. See Section A for details. To preserve extended memory
during a planned MASTER CLEAR, first remove any extended memory
modules and the Extended Functions/Memory Module, perform the
MASTER CLEAR, then re-insert the modules within approximately 30
seconds. Note that this procedure can't be used with an HP-41CX
since its Extended Functions/Memory Module is built-in.

b. To clear the contents of an extended memory data or ASCII file, use

XF: CLFLY (A:filename).

4/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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If the named file is a data file, all registers in the file are set
to zero; if an ASCII file, the number of records is set to zero.
Attempting to purge a program file using CLFL will result in a
"FL TYPE ERR" message; see Subsection 2-2 to purge a program file.

To delete an extended memory ASCII file record (thus "clearing" the

record), first use

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

XF: SEEKPT (X:rrr)

to move the pointer to record rrr of the named (or working)

extended memory file, then use

XF: DELREC

to delete record rrr.

To clear all or selected registers in an extended memory data file
or to delete all or selected records in an extended memory ASCII
file, with all parameters prompted for, use the 0S-41 program

"XMZ" (eXtended Memory Zero).

2-2. EXTENDED MEMORY PURGE

d. A1l of extended memory is purged by MASTER CLEAR. See Section A
for details. To preserve extended memory during a planned MASTER
CLEAR, first remove any extended memory modules and the Extended
Functions/Memory Module, perform the MASTER CLEAR, then re-insert
the modules within approximately 30 seconds. Note that this
procedure can't be used with an HP-41CX since its Extended
Functions/Memory Module is built-in.

To purge any file (data, ASCII, or program) from extended memory,
use

XF: PURFL (A:filename).

The PURFL function in extended functions/memory modules with the
header (obtained by pressing [shift]l[CATALOGI[2]) "-EXT FCN 1B"
contains a dangerous bug. After PURFL has been executed, any
function that operates on the working file before the working file
has been established (i.e., without specifying it in ALPHA) will
disrupt the extended memory directory, making all extended memory
files inaccessible. If this happens, a program detailed by Jarett
(1983) in "HP-41 Extended Functions Made Easy" can be used to
restore the directory.

To simultaneously purge one or more extended memory files with all
parameters prompted for, use the 0S-41 program

"XMX" (eXtended Memory exXpunge).
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3-1. MASS STORAGE CLEAR

a. To clear the contents of an unsecured mass storage data file, use

IL: ZERO (A:filename).

A1l registers in the named mass storage file are set to zero. If

the named file is any other file type, "FL TYPE ERR" is displayed.

If the file is secured, first use

IL: UNSEC (A:filename).

b. To clear all or selected registers in an unsecured mass storage

data file, with all parameters prompted for, use the 0S-41 program

"MSZ" (Mass Storage Zero).

3-2. MASS STORAGE PURGE

a. To completely purge (i.e., initialize) a mass storage medium, use

IL: NEWM

Upon execution of NEWM, the user is prompted for the number of file

entries anticipated, so that space for the directory can be
allocated. Although any number up to 447 can be specified,
directory size in the range of 100 to 250 is more logical since a
smaller directory space enables faster access to files stored on

the medium.

b. To purge an unsecured mass storage file, use

IL: PURGE (A:filename).

 

If the file is secured, first use

IL: UNSEC (A:filename).

The PURGE function removes the named file's entry from the
directory and the file's space on the medium becomes available for
the first new file that can fit into that space.

c. To simultaneously purge one or more mass storage files with all

parameters prompted for, use the 0S-41 program

"MSX" (Mass Storage eXpunge).
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MAGNETIC CARDS CLEAR

d. When the calculator is in PRGM mode, inserting magnetic cards into
the Card Reader will, as expected, lead to the replacement of
previous data on the cards. However, inserting pre-recorded cards
indiscreetly with the calculator out of PRGM mode may have
unplanned and undesirable or catastrophic results:

(1) Inserting a set of "write all" magnetic cards inadvertently

(they will be accepted as such even though READA has not been
executed) will re-configure main memory, or, if the entire set
of cards is not inserted, lead to MEMORY LOST.

(2) Inserting data cards inadvertently will copy the data from the

cards to main memory data registers starting with register
zero.

(3) 1Inserting program cards inadvertently will replace the last
program in main memory if it does not have its own END.

In order to avoid the above possibilities, used magnetic cards of
questionable content can be neutralized by this procedure suggested

by Reinstein (1982): CLX followed by the function CR: WDTAX, that
is

CR: WDTAX (X:zero).

The SIZE must be at least 00l1. The card track neutralized is

actually loaded with the contents of main memory data register 00.
At worst, subsequent inadvertent use of the card track will replace
the contents of main memory data register 00.

KEY ASSIGNMENTS SET

A1l assignments of functions to keys require one-half register of main
memory program memory. Therefore, enough main memory program registers
must be available when assigning functions or the HP-41 will display
"PACKING" followed by "TRY AGAIN". Program key assignments are stored
in the LBL statement itself and hence require no additional main
memory .

a. Use the non-programmable function

ASN

to assign any function or program to a key. The ASN function can
be employed while in or out of USER mode to assign the desired
function or program to any of 68 key positions. The only keys not

assignable are [shiftl, [ON], [USER], [PRGM], and [ALPHA].

After the name of the function or program is provided at the

prompt, the key to be assigned is pressed and the HP-41 briefly
displays "ASN functionorprogram keycode"; the variable keycode
is a two-digit row and column number defining the position of the
key assigned, and is negative if the key is shifted. For example,
the key sequence [shift]l [TAN] is keycode -25.
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Use the Make multiple Key assignments program

PPC: MK

to make two-byte function assignments not possible with ASN. MK
enables useful key assignments such as "STO 20" and "TONE 100".
Several steps must be taken to use MK properly; refer to the
PPC ROM User's Manual for details.

Several options are available to make key assignments under program

contro]l (as well as manually):

(1) The programmable assign function

XF: PASN (X:keycode; A:function or program name).

See a. above for the definition of the keycode.

(2) The program EFIRST Key assignment

PPC: 1K (X:keycode; Y:postfix byte; Z:prefix byte)

will make the two-byte key assignment indicated in the
contents of the Z and Y registers to the key specified by the
keycode 1in the X register. The prefix and postfix byte
numbers for the function to be assigned can be determined by
reference to a '"byte table", published elsewhere (see
Reinstein, 1982; Jarett, 1982; or Wickes, 1980).

(3) The program ADDitional Key assignments

PPC: +K (X:keycode; Y:postfix byte; Z:prefix byte)

can be used after 1K or MK to make more key assignments.

ASSIGNMENTS CLEAR

A1l key assignments are cleared by MASTER CLEAR. See Section A for
details.

To clear a single key assignment, use the non-programmable function

ASN

Press [ALPHA] twice without specifying a function or program name,
then press the key to be cleared. A key is pnot cleared by
assigning its standard function to itself. Note that any keys
assigned a program are cleared when that program is purged from
main memory.

To clear a key assignment under program control (as well as
manually), use the programmable assign function with the ALPHA
register clear:

XF: PASN (X:keycode; A:clear)
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For example, the program sequence needed to clear a function or
program assigned to the e* key ([shiftl[e*]) is

-15
CLA
PASN

Note that all functions that clear individual key assignments can
create unused space in main memory that is unavailable for other
purposes. To remove the unused space by "packing" the key
assignment registers, occasionally use

PPC: PK

Unfortunately, PK clears all alarms in main memory.

To clear all key assignments under program contro] (as well as

manually), use either of the following:

(1) The clear key assignments function

XF: CLKEYS

(2) The Ciear Key assignments program

PPC: CK

Like PK, CK clears all alarms in main memory.

KEY ASSIGNMENTS SAVE

When a main memory program is copied to another medium, any key
assignment within the program is also saved, and may later be restored

(see Section 5-4).

d. Use IL: WRTK (A:filename)

to copy all function key assignments to the specified mass storage

file. If a key assignment file already exists with the specified

file name, it will be replaced unless protected by the IL: SEC
function.

To copy all key assignments to extended memory, use the program

"SAVEK" (A:filename)

detailed by Jarett (1983). "SAVEK" uses synthetic programming
techniques and requires special procedures to operate properly;
refer to "HP-41 Extended Functions Made Easy" for complete
instructions and cautions.

Use the Suspend Key assignments program

PPC: SK (X:rrr)
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to cilear all key assignments and save them in coded form in main

memory data registers rrr and rrr+l. The key assignments can be
restored with PPC: RK.

To copy HP-41 status dinformation (including function key

assignments) to magnetic cards, use

CR: WSTS

The entire media movement functions discussed in Chapter 4 can be
used to save (among other data) all key assignments. Refer to
Chapter 4 for details.

KEY ASSIGNMENTS RESTORE

When a program file is copied from a medium to main memory, any key
assignment within the program file is restored if the HP-41 is in USER
mode.

a. Use IL: READK (A:filename)

to copy all function key assignments from the specified mass
storage file. Note that existing program key assignments are
unaffected, and existing function key assignments are cleared.

To copy key assignments stored by "SAVEK" from extended memory, use
the program

"GETK" (A:filename)

detailed by Jarett (1983). "GETK" uses synthetic programming

techniques and requires special procedures to operate properly;
refer to "HP-41 Extended Functions Made Easy" for complete
instructions and cautions.

Use the Reactivate Key assignments program

PPC: RK (X:rrr)

to copy all key assignments from the coded form placed by PPC: SK
in main memory data registers rrr and rrr+l. Note that all
existing key assignments are cleared.

To copy HP-41 status dinformation (including function key
assignments) from magnetic cards, insert the cards into the Card
Reader with the HP-41 out of PRGM mode. To copy only the function
key assignments, don't insert track 1 into the Card Reader. Note
that existing program key assignments are unaffected, and existing
function key assignments are cleared.

The entire media movement functions discussed in Chapter 4 can be
used to restore (among other data) all key assignments saved.
Refer to Chapter 4 for details.
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KEY ASSIGNMENTS DISPLAY

a. To display the function or program assigned to a specific key
without executing it, press and hold the key in USER mode. If the
key is assigned a program, the character "" will prefix the

program name., If the key is unassigned, the HP-41 will display its
standard assignment, which is generally the same as the mnemonic on

the top of the key. If the assigned function requires a parameter
(indicated by one or more "_" characters), release the key and
press [<-] to continue; otherwise, hold the key down for
approximately one second (or until "NULL"™ is displayed), then
release the key to continue.

b. Use P & IL: PRKEYS

to print the keycode of each assigned key along with the function
or program assigned to the key.

c. HP-41CX users can use the function

CX: CAT ©6

to display key assignments in the same manner that PRKEYS prints
them. Refer to Chapter 6 for more details.

d. Use the Yiew Key assignments program

PPC: VK

to display only the keycodes of assigned keys. If the printer is
connected, P & IL: PRKEYS is executed instead.

FLAGS SET

a, Use SF

to set any flag from 00-29.

b. Use XF: X<>F (X:flags 00-07 status)

to set (or clear) flags 00-07 in one step. The flags 00-07 status
in X is in the form

status H - 4 N
3D

-

where

1 if flag n is to be set,
0 if flag n is to be cleared.

X<>F replaces X with the previous flags 00-07 status in the form
above.
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Use the Invert Flag program

PPC: IF (X:flag to invert)

to invert (set if clear or clear if set) any flag from 00-55.

CAUTION: Inversion of flags 30-55 can cause unusual HP-41

behavior; refer to the PPC ROM User's Manual, page 217.

FLAGS CLEAR

d. A1l flags are reset to their default status by MASTER CLEAR. See

Section A for details.

Use CF

to clear any flag from 00-29.

Use XF: X<>F (X:flags 00-07 status)

described in Subsection 6-1, to clear (or set) flags 00-07 in one

step.

Use the Invert Flag program

PPC: IF (X:flag to invert)

described in Subsection 6-1 to invert (clear if set or set if

clear) any flag from 00-55.

Use the Reset Flags program

PPC: RF

to reset all flags to their default status (which clears most) with

the exception that flag 37 is cleared and flag 38 is set, thus

setting the display mode to FIX 2.

FLAGS SAVE

a. Use XF: RCLFLAG

to recall to the X register in coded form the status of flags
00-43, which can be stored just as any numeric datum. The flag
status can be restored with XF: STOFLAG.

To copy HP-41 status information (including the status of flags

00-43) to mass storage or magnetic cards, use either

(1) IL: WRTS (A:filename), or

(2) CR: WSTS,

respectively. If a mass storage status file already exists with
the specified file name, it will be replaced unless protected by

the 1L: SEC function.
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The entire media movement functions discussed in Chapter 4 can be
used to save (among other data) the status of flags 00-43. Refer
to Chapter 4 for details.

6-4. FLAGS RESTORE

d. Use XF: STOFLAG (X:flag status OR X:bb.ee; Y:flag status)

to restore the status of flags 00-43 or flags bb through ee if

specified in X. The flag status is in coded form obtained by the
XF: RCLFLAG function.

To copy HP-41 status information (including the status of flags
00-43) from the specified mass storage status file or magnetic
cards, use either

(1) 1IL: READS (A:filename) (for mass storage files), or

(2) Insert the pre-recorded "write status" cards into the Card

Reader with the HP-41 out of PRGM mode. To copy all status
information except function key assignments, insert only

track 1 into the Card Reader.

The entire media movement functions discussed in Chapter 4 can be

used to restore (among other data) the status of flags 00-43.
Refer to Chapter 4 for details.

6-5. FLAGS DISPLAY

d. Use FS?

to display the status of any flag. If the specified flag is set,
the HP-41 will display "YES"; if clear, "NO".

Use P & IL: PRFLAGS

to print (among other data) the status of each flag. If a flag is

set, "SET" will be printed next to the flag number; if clear,

"CLEAR",

Use the Yiew Flags program

PPC: VF

to display the numbers of all flags set, four at a time. Flag 50
(message flag) is always displayed as set because VF sets it.
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7-1. ALARMS SET

a. Use T: XYZALM (X:alarm time; Y:alarm date; Z:repeat interval;
A:text)

to set a tone, message, interrupting control, or noninterrupting
control alarm. Many options are available; refer to the Time

Module Owner's Manual or the HP-41CX Owner's Manual for more
details.

7-2. ALARMS CLEAR

a. All alarms in the alarm catalog are cleared by MASTER CLEAR. See
Section A for details.

b. HP-41CX users can use the following functions to clear individual
alarms or all alarms:

(1) CX: CLALMA (A:text)

clears the first alarm in the alarm catalog that matches the

text in ALPHA.

(2) CX: CLALMX (X:alarm position number)

clears the alarm whose position in the alarm catalog is
specified in X,

(3) CX: CLRALMS

clears all alarms in the alarm catalog.

c. The function T: ALMCAT can be used to clear an alarm. Press [R/S]
immediately, then press [SST] to position the alarm catalog to the
alarm to be cleared. Finally, press [shiftllc] to clear the alarm.

d. A1l alarms in the alarm catalog can be cleared by removing the Time

Module, turning the HP-41 on and off, and replacing the Time
Module. Unfortunately, this also clears the time, date, and other
settings.

7-3. ALARMS SAVE

a. HP-41CX users can use the function

CX: RCLALM (X:alarm position number)

to recall to the stack and ALPHA registers the alarm whose position
in the alarm catalog is specified in X. RCLALM loads the stack and
ALPHA in exactly the manner required to set the alarm with
T: XYZALM. The alarm information can be stored just as any numeric

——

E/The HP-41CX Owner's Manual refers to interrupting control and noninterrupting

control alarms as control and conditional alarms, respectively.
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and alphanumeric data in three to seven registers, depending on the

contents of the ALPHA register.

The entire media movement functions discussed in Chapter 4 can be

used to save (among other data) all alarms in the alarm catalog.
Refer to Chapter 4 for details.

7-4. ALARMS RESTORE

d. Alarms that have been saved with the function CX: RCLALM can be

restored by using

T: XYZALM (X:alarm time; Y:alarm date; Z:repeat interval;
A:text).

The entire media movement functions discussed in Chapter 4 can be
used to restore (among other data) all alarms saved. Refer to
Chapter 4 for details.

7-5. ALARMS DISPLAY

a. To display all alarms in the alarm catalog, use either

(1) T: ALMCAT, or

(2) CX: CAT 5

CAT 5 acts identically to ALMCAT, displaying each alarm time and

date chronologically along with its message (if any). Refer to
Chapter 6 for more details.
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Clear and Purge 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 {1s the same as the "cell number" in Table 5-1 and the text

"'subsection number" in Section B.

Refer to Section D for 0S-41 program listings.
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MZ (Main memory Zero)

ProgramNo.: 4171-1 n This : MX

Purpose

To clear (set to zero) main memory data registers with all parameters
prompted for. MZ can clear one or more consecutive registers or registers
separated by an increment value.

MinimumSIZE: (ending main memory register) + 1

Peripherals: none

Instructions

1. Execute MZ and follow the prompt:

a. MMbbb.eeell=?

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

registers to clear and the register increment value II and
press [R/S]. If eee is less than bbb, only register bbb
will be cleared. If II is not specified, it will default to
l. To clear all registers, just press [R/S]; the HP-41 will
display "CLEAR ALL" as all registers are cleared, then end
normally.

2. The HP-41 will display "*WORKING*" as the specified main memory
registers are cleared. When completed, the HP-41 will beep, stop, and

display "DONE".

Examples

1. Clear the contents of main memory data registers 10, 13, 16, and 19.

Step __Prompt~~  __UserInput= _Display

preliminary - Set the SIZE to 020 or greater.

1. [XEQ]"MzZ"

a. MMbbb .eeeIl=? 10.01903 [R/S]
2. *WORKING*

DONE

2. Clear the contents of all main memory data registers.

Step ___Prompt Input  _Display

1. [XEQ]"MzZ"
a. MMbbb.eeell=? [R/S] CLEAR ALL

2. DONE
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MX (Main memory eXpunge)

ProgramNo,: 41X1-2 Other Programs_in This File: MZ

Purpose

To purge (expunge) main memory programs with all parameters prompted for.

MX will purge the specified program and all programs after it.

MinimumSIZE: 000

equired Peripherals

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Execute MX and follow the prompt:

a. START PRGM?

Key in the name of the first program to be purged and press

[R/S].

2. The HP-41 will purge the specified program and all programs after it,

then beep, stop, and display "DONE",

amples

1. A CAT 1 listing shows the following programs:

MZ
MX
PRGM1
PRGM2
PRGM3

Executing MX and specifying "PRGM2" as the first program will purge
both "PRGM2" and "PRGM3",

Comments

1. If MX is among the programs to be purged, the HP-41 will stop without

beeping or displaying "DONE" after purging the specified programs.



-347-

USE THIS PAGE FOR NOTES



~348-

XMZ (eXtended Memory Zero)

Program_No,:

Purpose

4172-1 Other Programs_in This File: none

To clear (set to zero) registers in an extended memory data file or to

delete records in an extended memory ASCII file with all parameters
prompted for. XMZ can clear/delete one or more consecutive
registers/records or registers/records separated by an increment value.

MinimumSIZE: 002; 001 if clearing all registers/records

Required Peripherals

Extended Functions/Memory Module (HP 8218CGA)

Instructions

l.

2.

Examples

1.

Insure that the minimum SIZE is set.

Execute XMZ and follow the prompts:

d.

b.

XM FILE?

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

XMbbb.eeell=?

Key in the beginning (bbb) and ending (eee) extended memory

registers/records to be cleared/deleted and the increment
value II and press [R/S]. If eee=0, only register/record
bbb will be cleared/deleted. If II is not specified, it
will default to 1. To clear/delete agll registers/records,
just press [R/S]; the HP-41 will display "CLEAR ALL" as the
file is cleared, then end normally.

The HP-41 will display "*WORKING*" as the specified extended memory
registers/records are cleared/deleted. When completed, the HP-41 will

beep, stop, and display "DONE".

Clear the contents of extended memory data file "Z2-1A" registers 05

through 08.

Step __Prompt Input _Display

preliminary - Use X2XMD to create and load extended

memory file "Z2-1A" with size 9 or more.

[XEQI"SIZE"002

[XEQ]"XMZ"

XM FILE? Z2-1A [R/S]

XMbbb.eeeII=? 5.008 [R/S]
¥WORKING*

DONE
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2. Delete records 02, 05, and 08 in extended memory ASCII file "Z2-1B".

Step ___Prompt=~ __UserInput _Display

preliminary - Use A2XMA to create and load extended
memory file "Z2-1B" with 9 or more records.

1. [XEQI"SIZE"002
2. [XEQI"XMZ"
a. XM FILE? Z2-1B [R/S]

b. XMbbb .eeeII=?  2.00803 [R/S]
3. *WORKING*

DONE

3. Clear all registers in extended memory data file "Z2-1C".

Step __Prompt~~ __UserInput= _Display

preliminary - Use X2XMD to create and load extended

memory file "Z2-1C".

1. [XEQI"SIZE"001
2. [XEQ]"XMZ"
a. XM FILE? Z2-1C [R/S]
b. XMbbb .eeeII=?  [R/S] CLEAR ALL

3. DONE

Comments

1. If eee < bbb and eee # 0, XMZ will clear/delete only register/record
eee, Furthermore, the common trick of specifying a large eee to

insure that registers/records are cleared/deleted to the end of the
file will not work with XMZ, because 1t clears/deletes
registers/records 1in reverse order, starting with eee, to preserve
record numbering during execution.

2. If records are deleted in an extended memory ASCII file, the remaining

records are moved up in the file and renumbered accordingly.
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XMX (eXtended Memory eXpunge)

Purpose

41X2-2 Other Programs in This File: MSX

To simultaneously purge (expunge) one or more extended memory files with

all parameters prompted for.

Minimum SIZE: 000

Required Peripherals

Extended Functions/Memory Module (HP 82180A)

Instructions

1. Execute XMX,

2. Follow the prompt:

a. XM FILE(S)?

Key in the names of one or more extended memory files (each

seven characters or less) to be purged, separated by commas,
and press [R/S]. Up to 24 characters total (signalled by
the ALPHA-full tone) can be entered. To indicate that more
files are to be purged, put a comma at the end of the file
1ist. Any spaces before or after a comma are interpreted as
part of a file name.

3. The HP-41 will display "*WORKING*" as the specified extended memory
file or files are purged. If a comma was put at the end of the file
1ist (indicating more files are to be purged), go to Step 2 and
continue.

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

Examples

1. Purge the extended memory data file "X2-2A".

Step  __Prompt Input _Display

preliminary - Use X2XMD to create extended memory
file "X2-2A".

1. CXEQJ"XMX"
2a. XM FILE(S)? X2-2A [R/S]
3. *WORKING*
4. DONE
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2. Purge the extended memory data files "X2-2B", "X2-2C", and "X2-2D".

Step  __Prompt Input _Display

preliminary - Use X2XMD to create extended memory

files "X2-2B", "X2-2C", and "X2-2D".

1. [XEQJ"XMX"

2a. XM FILE(S)? X2-2B,X2-2C,X2-2D [R/S]
3. *¥WORKING*
4. DONE

3. Purge the extended memory data files "X2-2E", "X2-2F", "X2-2G",
"X2-2H", and "X2-2I", in two steps.

Step __Prompt= Input _Display

preliminary - Use X2XMD to create extended memory

files "X2-2E", "X2-2F", "X2-2G", "X2-2H",
and "X2-21I",

1. [XEQJ"™XMX*"

2a. XM FILE(S)? X2-2E,X2-2F ,X2-2G,X2-2H, [R/S]
3. *WORKING*
2a. XM FILE(S)? X2-21 [R/S]
3. *WORKING*
4. DONE

Comments

1. If XMX cannot find an extended memory file in the list entered into
the ALPHA register, all files to the left of that file in the list
will be purged, then XMX will stop and display "FL NOT FOUND".
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MSZ (Mass Storage Zero)

Program:

Purpose

4173- 1 n ile: none

To clear (set to zero) registers in an unsecured mass storage data file

with all parameters prompted for.

MinimumSIZE:

e e e

(ending main memory temporary storage register) + 1; 001 if

clearing all registers

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 MSZ and follow the prompts:

a.

C.

MS

MS

FILE?

Key in the name of the mass storage file (six characters or

less) to be cleared and press [R/S].

bbb.eee=?

Key in the beginning (bbb) and ending (eee) mass storage

registers to be cleared and press [R/S]. If eee is less
than bbb, only register bbb will be cleared. To clear all
registers, just press [R/S]; the HP-41 will display

"CLEAR ALL" as the file is cleared, then end normally.

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 1s less than bbb, only register bbb
will be used.

3. The HP-41 will display "*WORKING*" as the specified mass storage
registers are cleared. When completed, the HP-41 will beep, stop, and
display "DONE".
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Examples

1. Clear the contents of mass storage data file "Z3-1A" registers 03
through 07. Use main memory registers 10 through 12 for temporary
storage.

Step __Prompt Input  _Display

preliminary - Use X2MSD to create and load mass storage
file "Z3-1A" with size 8 or more.

1. [XEQI"SIZE"013

2. [XEQ]"MSZ"

a. MS FILE? Z3-1A [R/S]

b. MS bbb.eee=? 3.007 [R/S]
C. TMP bbb.eee=? 10.012 [R/S]

3. *¥WORKING*

DONE

2. Clear all registers in mass storage data file "Z3-1B".

Step __Prompt Input _Display

preliminary - Use X2MSD to create and load mass storage

file "Z3-1B".

1. [XEQI"SIZE"001
2. [XEQ]"MSZ"
a. MS FILE? Z3-1B [R/S]
b. MS bbb.eee=? [R/S] CLEAR ALL

3. DONE

1. 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 clear. If fewer temporary storage registers are needed

by MSZ, only those needed will be used.
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MSX (Mass Storage eXpunge)

ProgramNo,: 41X3-2 OtherProgramsinThisFile: XMX

Purpose

To simultaneously purge (expunge) one or more secured or unsecured mass

storage files with all parameters prompted for.

inim : 000

RequiredPeripherals

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 MSX.

2. Follow the prompt:

a. MS FILE(S)?

Key in the names of one or more mass storage files (each

seyen characters or less) to be purged, separated by commas,
and press [R/S]. Up to 24 characters total (signalled by
the ALPHA-full tone) can be entered. To indicate that more
files are to be purged, put a comma at the end of the file
list. Any spaces before or after a comma are interpreted as

part of a file name. MSX will purge secured files.

3. The HP-41 will display "*WORKING*" as the specified mass storage file

or files are purged. If a comma was put at the end of the file list
(indicating more files are to be purged), go to Step 2 and continue.

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

Examples

1. Purge the mass storage data file "X3-2A".

Step _Prompt==~ __UserInput= _Display

preliminary - Use X2MSD to create mass storage

file "X3-2A",

1. [XEQ]"MSX"
2a. MS FILE(S)? X3-2A [R/S]
3. *WORKING*
4, DONE
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2. Purge the mass storage data files "X3-2B", "X3-2C", and "X3-2D".

Step __Prompt Input  _Display

preliminary - Use X2MSD to create mass storage

files "X3-2B", "X3-2C", and "X3-2D".

1.
2a.

3.
4.

MS FILE(S)?
[XEQ]"MSX"
X3-2B,X3-2C,X3-2D [R/S]

*WORKING*
DONE

3. Purge the mass storage data files "X3-2E", "X3-2F", "X3-2G", "X3-2H",
and "X3-2I", in two steps.

Step __Prompt Input _Display

preliminary - Use X2MSD to create mass storage

files "X3-2E", "X3-2F", "X3-2G", "X3-2H",

1.

2a

3.
2a

3
4

Comments

and "X3-2I".

[XEQI"MSX"

MS FILE(S)? X3-2E,X3-2F,X3-2G,X3-2H, [R/S]
*WORKING*

MS FILE(S)? X3-21 [R/S]
*WORKING*
DONE

1. If MSX cannot find a mass storage file in the 1list entered into the
ALPHA register, all files to the left of that file in the 1list will be
purged, then MSX will stop and display "FL NOT FOUND".
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D. Program Listings

The program listings 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 Clear and Purge program listing or barcode.

Table 5-3. Clear and Purge Program Listing and Barcode

 

 

Locations.

Page Number for
0S-41 Program Listing Barcode

MZ . ... ... 357 459

MX ¢ o ¢ o o o o . 357 459

M2 .. ... .. . 358 460

MX . o . . . . . . 359 461

MSZ . . ... ... 360 462

MSX . ... .. .. 359 461
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0S-41 Clear and Purge Program Listing: MZ, MX

Proaram Kegisters: 18

Bytec: 126

AleLBL -MZ"

82 =4171-1"

A3 FS7 SR

A4 G0 ad

85 CF 21

At "RMbbb.eecll=7"

a7 CF 22

A% PRONWFT

fa ~CLEAR ALL"

in FC? 22

i1 AYIEH

12 FC7 22

13 CLEG

14 FC?C 22

15 4740 82

16 = *HORKIHG#"

17 AYIEW

13+{BL aa

12 8

2R+BL @l

21 ST IND Y

22 IS0 Y

23 GT0 &t

24 G700 &z

25¢LBL "H¥"

26 "d4iXi-2-

27 “START PRGH?"

25 AOH

29 PROMPT

3@ A0FF

31 PCLPS

I2¢LBL 82
= oS co

33 F57 55

34 SF 21
35 “DORE"
36 RSTO X
37 BEEP
18 CLh
39 ENE
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0S-41 Clear and Purge Program Listing: XMZ

Proaram Reaisters: 25

Bries: 121

AieLBL “XMZ°
2
a3
a4
A3
RE
a7
ag
aq
14
11
12
13
14
13
1
17
12
19
24
21

7
-3

24

“4172-1"
{F 85

CF 21
F§? oM
LT0 AW
“¥M FILE?"
AN
PROMPT
AOFF
ASTO AA
“¥Mbbb.eecl[=7"
CF 22
PROMPT
“[LEAR ALL"

FL7? 22
AVIEH
CLA
ARCL @#
FL7 22
CLFL
FLCL 22
M
510 8i

20¢LBL A4
25
27
28
29
38
E3

32
33
34
15
16
7
0

20

19
4
41

43
44
45
4
47 .
43
49
¥

CLA
fARCL @a
8

SEEKPTA
SF 25
GETX
FLoL 25
SF 85
= *WOREIHG"
AvIEW
RCL 8l

ENTERY
FRE
%=07?
GT0 8z
{ E2
x

INT
LASTX
FRE
1 E3

+

RCL 81
INT

al
3z
32
54

i B3

+

Et
S5¢LBL ai
3k
Al
a8
a9
6H
hi
62
63
hd
63
1

oW
THT
SEEEFT
LASTR
#

FS7 85
DELREC
FL? @5
SAYEE

BSE ¥
670 8l

h7¢LBL 82
Al
69
@o

g
e

e
d

C
m
d

o
l
t
e

“
n
l4

73

EDH
THT
SEEKPT
d
F5% @3
DELREL
FCIC 85
SAYEX

7heLBL B3
77
78
79
2
a1
8z
81

FS? 535
SF 21
BONE"
ASTD ¥
BEEP
CLD
END
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0S-41 Clear and Purge Program Listing:

Prosram Resicters: 27

Bytez: 152

AlelBL "XM="
A2 =41%2-2~
@3 5F @5
A4 LTO a4
AheLBL "NSE"
A6 =4143-2"
#7 CF @5
AgeLBL #B
A9 FS7 GH
18 GT0 @l
11 =¥n-
12 FC? &5
13 =M5"
14 = FILE(S)?™
13 AN
16 PPOMFT
17 AOFF
12 ASTh 2
19 ASHF
20 ASTO Y
21 ASHF
22 A5T0 2
22 ASHF
24 ASTO T
25 = *NORKINGE"
26 OF 21
27 AVIER
28 CLA
29 ARCL X
38 ARCL
31 HRCL
32 ARCL
J3¢LBL @l
34 FC7 A5
35 UNSEC
16 F57 A5
37 PURFL
38 FC? 95
39 PURGE
4 44
41 POSA
42 ¥i@?
43 GT0 @3
44 |
45 +
4o+lBL AZ
47 ATOR
42 RIK
49 DSE 3
oM G700 @2

P
l

XMX, MSX

21 ALENG

a7 X#@?

33 G704

54 LD

95 GT0 aa

2h4LBL A3

37 CF 85

a8 F57 55

29 5F 2

68 "DONE"

1 ASTO %

Z BEEP

ICLD

hd END



Program Feaicters: 34

Brtes: 234

AlelBL “MS5Z-

B2 ~4173-1-

A3 FS? 54

A4 GT0 a1

By CF 21

An “MS FILE?"

A7 AN

A% PROMPT

A% ANFF

i# ASTd a8

11 M5 bbb.eee=7"

12 CF 22

13 PRONWFT

{4 “CLEAR ALL"

15 FL? 22

ik AVIEH

17 CLA

18 ARCL @A

19 FC7 22

28 ZERD

21 PO22

22 70 86

7 STh @i

¢Rl A8

S “THP bbb.eee=7"

A PROMFT

M
f
a
e

B
e
l

o 1

27 ST a2

29 X7

G
e
d

I

~ GTO @5
31 - =HORKING*"
32 AVIEW
33+LBL @i
34 CLA
15 ARCL Aé
36 RCL @
37 SEEKR
38 RCL A2
19§
4LRL 82
41 ST0 IND Y
42 ISG ¥
43 GT0 @2
44 RCL @i
45 INT
46 LASTY
47 FRC
458 1 E3

49 %
94 XY
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0S-41 Clear and Purge Program Listing:

at -
az 1
a3 ®{=Y?
M+
75 RCL A2
a6 INT
37 LASTX
a8 FRC
9 B3
HH *

ALY
BZ -
63 1
hd +
A5 A{=#7
a6 SIGH
6¢ ABS
a8 5T0 &l

"
y

fe
os
st
e

o

# %RC
71 5T+ @l
272 LASTX

77 THT
74 570 A4
75 %=@?
76 GTO @4
77¢LBL #3
75 RCL @2
79 WRTRE
3n Za?
81 GT0 @6
32 DSt ae
83 GT0 83
a4+BL A4
85 RCL a2
86 INT

1+
92 1
91 -
94 1
a5 s

9% +
97 CHS
98 STO @2
99 GT0 a3
1RA+LBL @5

MSZ

181 "Rp@-ga2 USEL"
182 AYIER
183 TONE @
1Ad4 PSE
195 GT0 Aa
186¢LBL @6
187 VERIFY
188 F5? 53
189 SF 21
118 =DONE"
111 ASTO X
112 BEEF
113 CLD
114 ENR
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Chapter 6: THE CATALOGUING OF FUNCTIONS, PROGRAMS, AND FILES

A. Introduction

Serious work on the HP-41 system requires the manipulation of the

various functions, programs, and files available. Efficient use of these

requires a knowledge of where they reside among the modules and peripherals

in the HP-41 system. A catalog is a list of functions, programs, or files

in some medium, along with any other pertinent information, such as file

type or program size. Functions, programs, and files can be catalogued

using a multitude of functions or 0S-41 programs. Additionally, alarms can

be catalogued using a Time Module function, and key assignments can be

catalogued using an HP-41CX function. Table 6-1 shows the 1ist of

possibilities.

The only 0S-41 programs in this chapter are used to catalog extended

memory and mass storage files. Both 0S-41 programs greatly expand the

usefulness of hard copy listings of media files by providing extra

information in a formatted manner. The lack of 0S-41 programs to

streamline or expand the other functions described in this chapter is

indicative of the considerable attention Hewlett-Packard has given this

important aspect of the HP-41 system.

Table 6-1 shows the common media that can be catalogued along with

 

functions and/or programs to obtain catalogs. In Section B, additional

details are given so that the user can avoid most references to the HP-41

or peripheral manuals. 0S-4]1 program instructions can be found in

Section C.

The cells in Table 6-1 contain one or 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 0S-41 program instructions can be found.



-363-

Table 6-1. Functions and Programs to Catalog Media in the

HP-41 System.

 

 

 

 

 

TEXT SUBSECTION
NUMBER MEDIUM CATALOG OPERATION

364
1 MAIN MEMORY

programs CAT 1

modules/peripherals CAT 2

HP-41 functions CAT 3

alarms T: ALMCAT

CX: CAT 5

key assignments CX: CAT 6

365
2 EXTENDED MEMORY XF: EMDIR

(XM)
CX: CAT 4

CX: EMDIRX

"XMCAT"(368)

366
3 MASS STORAGE (MS) IL: DIR

XIO: DIRX

"MSCAT"(372)   
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B. Eunctions,Programs.andTheirUse

The CAT functions in the HP-41 have several basic operations, which

are detailed below. Press [shiftl][CATALOG] followed by the appropriate

number key to execute a CAT function.

While the catalog i1s being listed:

(1) Pressing any key except [R/S] or [ON] either slows down the
1isting if an HP-41C or HP-41CV is used, or speeds up the listing
if an HP-41CX {is used;

(2) Pressing [R/S] stops the catalog listing.

While the catalog 1isting is stopped:

(1) Pressing [SST] displays the next item in the catalog;

(2) Pressing [shift][BST] displays the previous item in the catalog;

(3) Pressing [R/S] restarts the catalog listing;

(4) Pressing [<-] exits the catalog.

The catalog listings are printed 1f the printer is connected and in TRACE
mode.

1.1/ MAIN MEMORY CATALOG

a. Use CAT 1

to catalog all programs in main memory in the order they are stored.
The end of a program file (containing all lines from 01 to END) 1is
indicated by the display of the file's END statement. If the printer
1s connected in TRACE mode, the number of bytes used by each program
file is printed along with 1its END statement. Additionally, the
HP-41CX will display the number of bytes used along with the END
statement. When completed, the HP-41 will display the number of main
memory program registers available in the form

.END. REG rrr,

where

rrr = number of unused main memory program registers available.

l/Subsection numbers are keyed to Table 6-1.
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b. Use CAT 2

to catalog all functions or programs in inserted modules or
peripherals. Using an HP-41C or HP-41CV, the functions and programs
are listed after a header describing where they reside. Using an
HP-41CX, the headers are listed sequentially, and a function and
program listing is obtained by pressing [R/S] then [ENTER+*] when the
desired header is displayed. Programs (which can be copied to main
memory with COPY) are distinguished from functions (which can only
reside in the module or peripheral) by the presence of the "*" symbol
before the program name.

c. Use CAT 3

to catalog all HP-41 functions alphabetically. All "illegal"
catalogs (such as CAT 9) also perform this function.

d. To catalog all alarms in main memory, use

(1) T: ALMCAT, or

(2) CX: CAT 5

CAT 5 acts identically to ALMCAT, 1listing each alarm time and date
chronologically along with its message (if any). Many options are
available to reset, inspect, or delete alarms; refer to the Time
Module Owner's Manual or the HP-41CX Owner's Manual for more details.
If the printer is connected in TRACE mode, ALMCAT prints the catalog
listing.

e. HP-41CX users can use the function

CX: CAT 6

to catalog all assigned keys and the functions or programs assigned

to them.

2. EXTENDED MEMORY CATALOG

a. To catalog files in extended memory, use

 

(1) XF: EMDIR,

(2) CX: CAT 4, or

(3) CX: EMDIRX (X:file position number)Z/

2/Thr‘oughou’c this text, the parameters needed in the stack registers are
indicated in parentheses.
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CAT 4 acts identically to EMDIR, listing each file in extended memory
in the order that it's stored, along with its file type (A = ASCII,
D = data, or P = program) and number of extended memory registers
used. If the printer is connected in TRACE mode (or NORM mode if an
HP-41C or HP-41CV is used), EMDIR prints the catalog listing. When
completed, the number of unused extended memory registers available
is placed in the X register.

EMDIRX places in ALPHA the name of the file whose position in the

directory is specified in X, and replaces X with its file type (AS =

ASCII, DA = data, or PR = program).

To catalog the contents of extended memory, including: the time and

date catalogued (if printer connected); the name, type, and size of
all files; and the amount of unused extended memory, use the 0S-41
program

"XMCAT" (extended Memory CATalog).

3. MASS STORAGE CATALOG

d. To catalog files in mass storage, use

(1) IL: DIR, or

(2) XIO: DIRX (X:file position number)

DIR 1ists each file in mass storage in the order that it is stored in

the directory, along with its file type (AS = ASCII, DA = data, KE =
key assignment, PR = program, ST = status, WA = write all, or 7?7 =
unknown type), special options (if any) (P = private program, A =
automatic execution, or S = secure), and number of mass storage
registers used. If the printer is connected, DIR prints the catalog

Tisting.

DIRX places in ALPHA the name of the file whose position in the

directory is specified in X.

To catalog the contents of a mass storage medium, including: the

medium name, the time and date catalogued, and the date the medium
was last backed-up (if printer connected); and the name, type, and
size of all files, use the 0S-41 program

"MSCAT" (Mass Storage CATalog).
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Catalog Program Instructions

The program instructions found on the following pages should enable

the user to apply the desired program. An example is 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 6-1 and the text

"subsection number" in Section B.

Refer to Section D for 0S-41 program listings.
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XMCAT (eXtended Memory CATalog)

ProgramNo.: 41C2 Other Programs_in This File: MSCAT

urpose

To catalog the contents of extended memory, including: the time and date
catalogued (if printer connected); the name, type, and size of all files;

and the amount of unused extended memory.

MinimumSIZE: 000

Peripherals

Extended Functions/Memory Module (HP 82180A)
OPTIONAL: Time Module (HP 82182A), used to print time and date catalogued

Nnstruc

Peripheral Printer (HP 82143A)
OR

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

as the HP 82162A Thermal Printer

S

Execute XMCAT.

The HP-41 will display "*WORKING*". If the printer is not connected,

go to Step 5.

Follow the prompt:

a. SET NORM

Set the printer to NORM modet/ (set MODE switch to NORM or

clear flag 15 and set flag 16), then press [R/S] to

continue.

The HP-41 will print

EXTENDED MEMORY

If the Time Module is inserted, the HP-41 will print the current time

and date in the form

TIME: time, date

where

time = current time in the format (H)H:MM AM, (H)H:MM PM, or

HH:MM)

and date = current date in the format MM/DD/YY or DD.MM.YY

The time and date formats are determined by the current CLK12/CLK24

and MDY/DMY settings.

l/HP—410X users: see Comment 1.
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The HP-41 will print the header

NAME TREGS

which indicates the column headings for the catalog: file name, type

of file, and number of registers used.

The HP-41 will display (and print, if the printer is connected) a

catalog of each file in extended memory in the form

file 1 regs

where

file extended memory file name,

1
and regs

type of file (A = ASCII, D = data, or P = program),
number of extended memory registers used by file.

If extended memory contains no files, the HP-41 will display (and
print, if the printer is connected) "DIR EMPTY".

When all extended memory files have been listed, the HP-41 will

display (or print, if the printer is connected) the number of unused
registers remaining in the form

REGS: yuu (if printer not connected)

REGgRREMAINING: uuy (if printer connected)

where

uuy = number of unused registers in extended memory.

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

1. Print a catalog of extended memory, with the Time Module inserted.
(Output will differ depending on extended memory contents and time
catalogued.)

Printer Output

Step  __Prompt=~ __UserInput=~ _Display~ _(HP82162A)

1. [XEQ]"XMCAT"
2. ¥WORKING*
3a. SET NORM (Set printer to NORM mode)

[R/S]
4.

EXTENDED WEMORY

TIME: {7:@R PR, 12775704

NAME TEEL"

5. ABC A0O5  ggr QA

DEF D010  1FF L

GHI PO15  GHI FRiS

REGS REMAINING: 564
6. DONE

Comments

1. XMCAT cannot be used effectively on the HP-41CX because it will only
print the catalog if the printer is set to TRACE mode, which causes

messy output.
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MSCAT (Mass Storage CATalog)

Program No.: 41C3 ProgramsFile: XMCAT

Eucpgge

To catalog the contents of a mass storage medium, including: the medium
name, the time and date catalogued, and the date the medium was last
backed-up (if printer connected); and the name, type, and size of all
files.

Minimum SIZE: 000

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
OPTIONAL: Time Module (HP 82182A), used to print time and date catalogued

uc

Peripheral Printer (HP 82143A)
OR

HP-IL printer, such as the HP 82162A Thermal Printer

ns

If the printer is connected, set it to MAN mode (set MODE switch to

MAN or clear flags 15 and 16).

Execute MSCAT.

The HP-41 will display "*WORKING*", 1If the printer is not connected,

go to Step 6.

If the mass storage ASCII file "NaMe" does not exist, follow the

prompt:

a. MS NAME?

Key in the desired name of the mass storage medium (iten

characters or less) and press [R/S]. The HP-41 will display
"¥WORKING*" as it creates the "NaMe" file and stores the
medium name in it.

The HP-41 will print

MASS STORAGE: name

where

name = mass storage medium name.

If the Time Module is inserted, the HP-41 will print the current time

and date in the form

TIME: time, date
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where

time = current time in the format (H)H:MM AM, (H)H:MM PM, or
HH:MM)

and date = current date in the format MM/DD/YY or DD.MM.YY

The time and date formats are determined by the current CLK12/CLK24
and MDY/DMY settings.

The -41 will pint the date the medium was last backed-up with
MSDU or MSDUPA in the form

LAST BACKUP: date

where

date = date medium was last backed-up in the format MM/DD/YY,
DD.MM.YY, or free-form.

The date format is determined by the MDY/DMY setting when MSDUP or
MSDUPA was last used, and is free-form if the Time Module wasn't
inserted. If the medium has never been backed-up, the HP-41 will
print

LAST BACKUP: NONE

The HP-41 will print the header

NAME TYPE REGS

which indicates the column headings for the catalog: file name, type
of file, and number of registers used.

6. The HP-41 will display (and print, if the printer is connected) a
catalog of each file in the mass storage medium in the form

file type (if printer not connected)
OR

file type regs (if printer connected)

where

file = mass storage medium file name,

type = type of file (described below),
and regs = number of mass storage registers used by file.

—

l/These 0S-41 duplication programs are described in Chapter 4.

2/"free-form" is meant to imply the form used when either MSDUP or MSDUPA was
last employed.
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Examples
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The type of file can be one of these seven: AS (ASCII), DA (data),
KE (key assignment), PR (program), ST (status), WA (write all), and
?? (unknown type). Furthermore, the file type can be appended with
one or more of these special options, separated by commas: P (private

program), A (automatic execution), and S (secure).

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

Print a catalog of the new mass storage medium "0S-41 TEST", which
doesn't yet have the "NaMe" file, with the Time Module inserted.
(Output will differ depending on medium contents and time catalogued.)

Printer Output

Step __Prompt Input  _Display 82162A)

1. (Set printer to MAN mode)

2. [XEQ]"MSCAT"
3. *WORKING*
4a. MS NAME? 0S-41 TEST [R/S] *WORKING*

5.
MOSS STORAGE: 05-48

TIME: {Z:@@ PM, 357

LAST BACKFUR: HONE

HARE TYFE

6. ABC AS 5 ARs a3

DEF DA,S 10 IEF TH, &

GHI PR,P,S 15 GHI PELPLC

NaMe AS,S 3 MaMe A5 s

7. DONE

If the printer is connected, MSCAT temporarily creates the extended
memory ASCII file "NaMe". Therefore, three extended memory registers
must be available and "NaMe" must pot already exist in extended memory

or an error message will be displayed.

Because it is frequently accessed, the "NaMe" file should be at the
beginning of a mass storage medium. Therefore, MSCAT should be used
immediately after a medium is initialized to establish the "NaMe" file
as the first file. Alternatively, the "NaMe" file can be placed at
the beginning of a medium with several files on it by temporarily
copying the first file to another medium (for example, to extended
memory using MS2XMD), purging the file with MSX, using MSCAT to place
the "NaMe" file at the beginning of the mass storage medium, and
copying the original first file back to mass storage (for example,
from extended memory using XM2MSD).

Refer to Chapter 4, Section D for an explanation of the "NaMe" file

format.

o

-~

r
m

[
l



-375-

D. Program Listings

The program 1listing for XMCAT and MSCAT on the following page was

printed by an HP 82162A Thermal Printer set to MAN mode. Barcode for XMCAT

and MSCAT can be found on page 464.



0S-41 Catalog Program Listing:

ciProaram Reaisters: 5!

Brtes: 156

AielBL ~KMCAT"

@z =4i0z-

AZ SF 85

A4 GT0 a8

Ro¢LBL -MSCAT-

Ak ~41C3"

#7 CF @5

Af+LEL @A

A9 XEQ @7

i@ CF 29

it FC? 55

12 670 a4

13 F57 85

i4 GT0 Al

15 "HaMe*

16 3

17 CRFLAS

18 SF 25

19 GETAS

28 FC2C 25

21 XEG @6

22¢LBL 81

23 "SET NORM"

24 F57 85

25 PROMPT

26 AV

27 "EXTENDED MEMOEY"

28 FC? 85

29 =WASS STORAGE: -

3@ FC? 85

31 ARCLREC

32 PRA

313 "TIME: -

34 SF 25

35 TIME

36 FL? 25

37 XEQ 87

38 FC2C 25

39 0T 8z

4@ RCLFLAG

41 FI¥ 2

42 {3y

43 ATIME

44 =, -

45 DATE

46 FIZ 4

47
48
49
5

ADATE
RCL 2
STOFLAG
PRA
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XMCAT, MSCAT

SielBL @2

52 F§? @5

53 GT0 A3

54 =LAST BACKUP: -

55 ARCLREC

5% PEA

27 "NaMe-©

58 PURFL

29+BL A3

hB ALY

h1 “HAME TREGS™

f2 FS? @5

b3 PRA

hi¢lBL B4

hS F5? @85

6h EMIIR

k7 FC? @5

ht DIE

&9 ANV

78 FC?C @5

71 GT0 85

72 "BELS®

73 F5? 55

74 =+ REMAINING®

75 "k

76 RCLFLAG

77 FIX @

78 ARCL ¥

79 STOFLAG

g@ FS? 55

81 PRA

82 FC? 55

B2 AYIEH

84 ADY

35¢LBL @5

86 “DONE"

87 ASTO X

88 BEEP

89 CLD

9% RTH

91+BL 86

92 TOKE @

93 =MS NAME?"

94 A0N

95 PROMPT

9% AOFF

97 AsT0 7

93 ASHF

99 ASTO ¥

1908 XEQ @7

181 “NaMe"
182 CREATE
183 CLA
184 ARCL 2
185 ARCL ¥
186 APPREC
187 “NONE~
182 APPREL
149 4
118 SEEKPT
111 "NaMe-
112 SAYERS
113 VERIFY
114 SEC
115 RTH
116eLBL @7
117 = *HORKINGE"
118 CF 21
119 AVIER
128 FS7 35
121 SF 21
122 END
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Appendix A: 0S-41 FLAG AND DATA REGISTER USAGE

1. ag Usage

A11 0S-41 programs that require flags to maintain some program-defined

status employ HP-41 flags starting with user flag 05 (the lowest-numbered

flag that isn't indicated by an annunciator) and proceeding upward if

necessary. 0S-41 programs MSDUP and MSDUPA also use flags 00-04 as

required by the IL: INSTAT function. Additionally, many 0S-41 programs

manipulate some control flags (flags 11-29) and system flags (flags 30-55)

as required for proper operation.

Table A-1 describes how each 0S-41 program manipulates user flags

00-10 and system flags 36-41 (the six flags which together define the

display mode of the HP-41). A small x in a flag column indicates that flag

is used by the program. Any user flag altered by an 0S-41 program is

deliberately cleared before program completion. The Other Flags Used

column contains additional flag information that need be considered to

execute the program as a subroutine or otherwise alter the usual program

procedure.

Table A-2 shows the general conditions under which 0S-41 programs

manipulate the various control flags. With the exception of flags 17 and

21, any control flag altered by an 0S-41 program is deliberately cleared

before program completion. Flag 17 is left as it was last set; aand flag

21 is set or cleared to match flag 55, the flag which indicates if a

printer is connected.
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Table A-1. 0S-41 User Flag Usage.

 

Flags: x = used

 

Program 05 06 Display Mode Other Flags Used

M2MP

M2XMP X X

M2MSP X X 06 set if secured file to be replaced

XM2ZMP X

XM2XMP X X

XM2MSP X X 06 set if secured file to be replaced

MS2MP X

MS2XMP X X

MS2MSP X X 06 set if secured file to be replaced

B2XMP X X

B2MSP X X 06 set if secured file to be replaced

M2MD

M2XMD X

M2MSD X

M2CD X

M2XD

M2PD FIX (# DECIMALS)

M2DD FIX (# DECIMALS) 00 set holds display

XM2MD X

XM2XMD X X 06 set if changing file size

 

XM2ZMSD X X

XM2CD X X

XM2XD X

XM2PD X X FIX (# DECIMALS) 06 set if II>1

XM2DD X X FIX (# DECIMALS) 00 set holds display; 06 set if II>1
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Table A-1. 0S-41 User Flag Usage (continued).

 

Flags: x = used

Program 05 06 Display Mode Other Flags Used

 

MS2MD X

MS2XMD X X

MS2MSD X X 06 set if changing file size

MS2CD X X

MS2XD X

MS2PD X X FIX (# DECIMALS) 06 set if II>1

MS20D X X FIX (# DECIMALS) 00 set holds display; 06 set if II>1

C2MD X

C2XMD X X

C2MSD X X

 

C2CD

C2PD FIX (# DECIMALS)

C20D FIX (# DECIMALS) 00 set holds display

X2MD FIX 0

X2XMD X X FIX 0 06 set if II>1

X2MSD X X FIX 0 06 set if II>1

B2MD FIX 0

B2XMD X X FIX O 06 set if II>1

B2MSD X X FIX 0 06 set if II>1

B2PD FIX (# DECIMALS)

B2DD FIX (# DECIMALS)

M2XMA X

XM2MA

XM2XMA X X 05 set if changing file size

XM2MSA X
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Table A-1. 0S-41 User Flag Usage (continued).

 

Flags: x = used

 

 

Program 05 06 Display Mode Other Flags Used

XM2CA

XMZAA

XM2PA FIX 0

XM2DA FIX 0 00 set holds display

MS2XMA X

C2XMA X

A2XMA X FIX 0

B2XMA X FIX 0

M2XME X FIX 0

M2MSE X FIX 0

XM2ME X

XM2MSE X X 06 set if # XMS=1; 07 set if # XMS=2

MS2ME X

MS2XME X X 07 used

MSDUP X X 00-08 used; 09 set if backup selected

MSDUPA X X 00-08,10 used; 09 set if backup selected

MZ

MX

XMZ X

XMX X

MSZ

MSX X

XMCAT X

MSCAT X
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Table A-2. 0S-41 Control Flag Usage.

 

 

Flag Control Purpose 0S-41 Usage

17 not end-of-record Used by programs that move ASCII data from

extended memory.

21  printer enable Used by programs that have display-only

messages.

22 numeric data input Used by programs that detect lack of numeric

data 1input.

23  alphanumeric data input Used by programs that detect lack of alpha-

numeric data input.

25 error ignore Used by programs that detect error conditions

without halting.

29 separator mark Used by programs that set the display to

FIX 0.

 

2. Register Us

A11 0S-41 programs that require main memory temporary data registers

to store parameters use registers starting with 00 and proceeding upward if

necessary. Some 0S-41 programs require an additional block of temporary

registers defined by the user. These registers must start after the last

register already used by a program. Almost without exception, 0S-41

programs use most of the stack registers and the ALPHA register.

Table A-3 describes how each 0S-41 program uses main memory data

registers for temporary storage. A semicolon separates the major purposes

 

of a register that has multiple uses. The primary purpose indicated in

each register reflects its contents after the required parameters have been

entered. Thus, Table A-3 is useful for setting up a program to be executed

as a subroutine. The Comments column contains additional data register

usage details. Note that no mention is made of the main memory data
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registers that are known to be used only by the user at the time he is

specifically copying data to or from them.
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Appendix B: THE USE OF 0S-41 PROGRAMS AS SUBROUTINES

A primary purpose of the 0S-41 programs is to free the user from the

responsibility of setting arbitrary parameters required to perform HP-41 system

operations. To this end, all 0S-41 programs prompt the user in plain English

for all required parameters in (hopefully) a sensible and consistent fashion.

However, the usefulness of 0S-41 programs can be extended by the ability to

call them as subroutines, which are non-prompting and hence act effectively as

functions to the calling program. The calling program can set input parameters

in any manner, then continue after calling an 0S-41 subroutine.

A1l 0S-41 programs distinguish whether they are being used as programs or

subroutines by the status of flag 50 (message flag). If flag 50 is clear, as

is always the case when a program is executed from the keyboard, an 0S-41

program prompts for input parameters as detailed in its Instructions section.

If, however, flag 50 is set, which means data are being VIEWed or AVIEWed, then

an 0S-41 program skips its input prompts and immediately begins operation. Of

course, the 1input parameters must be stored and any relevant flags set or

cleared before using an 0S-41 program as a subroutine. When completed, an

0S-41 program operating as a subroutine returns to the calling pregram.

The general procedure that a calling program must follow before executing

an 0S-41 program as a subroutine is as follows:

1. Insure that the minimum SIZE is set (described in each program's

Instructions section).

2. Set the status of all user flags required by the subroutine (described
in Appendix A, Section 1).

3. Store all 1input parameters in the proper main memory data registers

(described in Appendix A, Section 2).

4. VIEW or AVIEW data to signal the subroutine not to prompt.
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consider a program XM2PS (eXtended Memory IQ Printer,

Special) designed to use the 0S-41 program XM2PD, but without prompting for the

required parameters.

extended memory

places.

indicating that

Instead, XM2PS automatically prints the contents of

file "TEST" registers 05, 08, and 11 shown to three decimal

The entries from Tables A-1 and A-3 in Appendix A are shown below,

main memory data registers 00-02 and flags 05-06 are used.

Since II>1, flag 06 must be set.

 

 

 

 

 

Flags: x = used

Program 05 06 Display Mode Other Flags Used

XM2PD X X FIX (# DECIMALS) 06 set if II>1

Registers

00 0l 02 Other  Comments

XM2PD XM FILE XM bbb.eeelIl  # DECIMALS

 

The program below follows the general setup procedure described above:

LBL"XM2PS"
SIZE?
3
X>Y?
PSIZE

SF 06
WTEST"

ASTO O

Step 1: 1insures SIZE > 003

Step 2: since II > 1

0
5.00803
STO 01
3
STO 02
" XWORKINGX*"
CF 21
AVIEW
XEQ"XM
END

Step 3: stores needed parameters

} Step 4: sets flag 50, signalling XM2PD use as a
subroutine

2PD"

Note that most 0S-41 programs clear the display before returning control

to the calling p rogram.
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Appendix C: 0S-41 SUPPORT PROGRAMS

Several programs were helpful in the preparation of this text. They

aren't really 0S-41 programs; rather, they "support" the 0S-41 programs since

they aid in making the Operating System understandable and useful.

The program PRPR (PRint PRogram) was used to print the header for the

program listings in this text. PRPR prints the number of main memory program

registers required by a program and its size in bytes. PRPR is listed below.

Program Listing for PRPR:

Proaras Peaisters: I3

Brtes: 183

Al+LBL "PRPR- 17 IHT
Bz FI¥ B 18 BBV
a1 0F 29 19 *Proaras Bealzte”

B4 "M PROGRANT" 28 “brs:
A3 AON 21 AREL X

A% PROMFT 2z FRA
A7 AOFF 23 “Bytez: ”

A2 ASTO X 24 ARCL Y
ag sk, .= 23 PRH

18 SAYER 26 ALY
11 BCLPY 27 "o
12 RL ¥ 28 PURFL
15 8 29 "PRP -
14 + 38 ARCL 2
15 7 31 PROWFT
16 7 32 EMT

Data barcode provided in some Example sections was produced with the

program PRBCD (PRint BarCode, Data). PRBCD uses the Plotter Module (HP 82184A)

to print HP-41 numeric or alphanumeric data barcode on the HP 82162A Thermal

Printer. PRBCD is listed below.



Program Listing for PRBCD:

Proaras Weaisters: (9

Brtes: 128
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AleLBL "PRECTC 21 SCI IND Z 41 FS7 &582 OF 12 22eLEL B 42 AR
41 CF 13 23 -baTa- 43 F7 @5
A4 =BC TYPE? R-/D" 24 FC7? 85 44 fry
a5 COF 2] 25 "p=" 45 %3
WE HAYTEN 26 “F7- 4& FS7 @5
w7 5F 21 27 F57 85 47 ACCHR
RoelBL dR 28 AlK 43 ¥4y
A9 GETKEY 29 PROMPT 4% FS7 @5
16 ¥=n7? 38 Q0FF S8 BLCH
11 GT B4 31 EHE i FLC?C @5
12 CF 85 32 14 52 BCE
13 11 33 ALENG 53 CHS
14 X=Y7 34 HY7 cd B
15 SF @5 35 670 &t 55 END
1f "PRECISION=?" 36 ALY
17 9 73
16 FL? 85 38 F57 @5
19 PROHPT 33 ACCHE
28 FL? @5 48 RCL T

The program PRSYNT (PRint SYNthetic Text lines) was used to print the

hexadecimal equivalents of synthetic text lines in those 0S-41 programs which

have them. PRSYNT also decodes synthetic TONE instructions, thus providing the

means to uniquely describe all synthetic lines in a program, since all other

synthetic lines are readable directly from a program listing. PRSYNT is based

on a program written by Ressel (1983).

A11 0S-41 program barcode was produced by the program PRBCOS (PRint

HP 82905B BarCode, 05-41). PRBCOS, which was inspired by the BAR program

written by Erickson (1984a and 1984b), uses the Plotter Module (HP 82184A) to

convert program bytes to barcode bit strings, then formats the program barcode

output for the HP 82905B Printer. Users interested in generating their own

barcode on this or other printers are referred to the summary article by

Erickson (1984a).
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Appendix D: BARCODE FOR PROGRAMS

The 0S-41 program barcode listings on the following pages are arranged

according to the order of the program listings in Section D of Chapters 1-6.

Refer to the index of program listings in Section D of the chapter describing

the desired program to locate the page number of any 0S-41 program barcode

listing, or locate the program name in the master INDEX following the

Appendices.

As a further convenience, the groups of barcode begin on pages indicated

 
 

 

below.

Chapter Subject Page

1 Programs . . . . « « ¢« ¢ ¢ ¢« o« o « & 395

2 Data: numeric and alphanumeric . . 405

3 Data: ASCII . . . . ¢ ¢ ¢ ¢ ¢« ¢ o« . 432

4 Entire Media . . . . . . ¢« .+ . . . 449

5 Purge and Clear . . . ¢« ¢« « « « « & 459

6 Cataloguing . . « « ¢« ¢« ¢« ¢« o « « . 464

* % % REMINDER * * ¥

Protect barcode with a transparent plastic sheet while scanning with the

Optical Wand.

Unauthorized duplication of the barcode included in this publication

represents a violation of the Copyright Laws.
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05-41 Program Barcode: M2MP

Program Registers Required: 13

ROW 1: LINES I - 2

OARROR
ROW 2: LINES 2 - 6 “

TOO
RON 3: LINES 6 - 11

i
ROM 4: LINES 11 - 14 .. |

i
ROW 5: LINES 15 -t -

LSRARRAR
-2

AR————_—————;ne,y
RON 7: LINES 23

8

ARR

- 27

i

  

  

         

       
   

 
 

 
         
 

ROW 6: LINES 18            



05-41 Program Barcode:
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M2XMP, M2MSP

Program Registers Required: 29

ROW 1: LI

ROW 2: LI

ROW 3: LI

ROW 4: LI

 
ROW 5: LI

NES 1 - 2

NES 2

NES 5 -8

NES 9 - 13

 
 

NES 13 18
  

-3

LRARR

T

IR
 
         

ROW 6: LINES 18 - 22

ROW 8: LI 

  

ROW 7: LINES 22 -

  

  

29

3NES 29 -  
 
 

 6

ROW 9: LINES 36 - 38

ROW 10: LINES 39 - 45

ROW 11: LINES 46 - 53

 

 

 
  

   

   
   

  
  

  

 
   

 

 

 
       

 

     

  

   

  

 

   
   

T

RERERRRARORAR
ROW 12: LINES 33 - 57

ROW 13: LINES 38 - &4

ROW 14: LINES 64 - 71

ROW 15: LINES 71 - 76  
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M2XMP, M2MSP (continued)

ROW 16: LINES 76 - 80
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0S—-41 Program Barcode: XM2MP, MS2ZMP

Program Registers Required: 16

ROW 1: LINES 1 - 2

ROW 2: LINES 2 - 3

ROW 3: LINES 5 - 8

ROW 4: LINES 9 - 14

ROW 3: LINES 14 - 19

ROW 6: LINES 19 - 21

       
            

     
  

Ll

IR

HIHIHH

  

 
    

ROW 7: LINES 22 - 29

ROW 8: LINES 29 - 335

RON 9: LINES 36 - 38                  

 

  
  

il

i

TR

NIRRT

(AR

R

LR

[FRTERRINTHEERARR

   
  

 



05-41 Program Barcode:
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XM2XMP, MS2MSP

Program Registers Required: 36

ROW 1: LINES 1 - 2

ROW 2: LINES 2 - 3

ROW 3: LINES 5 - 7

ROW 4: LINES 7 - 13

    
ROW 5: LINES 14 - 16

ROW 6: LINES 16 - 20  
ROW 7: LINES 20 - 26

ROW 8: LINES 27 - 32      
ROW 9: LINES 33 - 34

ROW 10: LINES 33 - 4

ROW 11: LINES 40 - 4        
ROW 12: LINES 45 - 30 
ROW 13: LINES 51 - 57

 

 
0

OuW 4

 

oW

 

HHIIIE

[

 LR
0,

 

     

T

AR

W

  

  

 

IIIIIIII'ifiLTAR

RAR

(AR

AT

 
 

  

ROW 14: LINES 57 - &3

RO
ROW 15: LINES 63 - 70

S
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XM2XMP, MS2MSP (continued)

ROW 16: LINES 70 - 77

ROW 17: LINES 77 - B4

g
ROW 18: LINES 84 - 91

dimi
RON 19: LINES 91 - 96
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0S-41 Program Barcode: XM2MSP, MS2XMP

Program Registers Required: 36

ROW 1: LINES 1 - 2

O
e
o
A

ROW 4: LIN

RON 5: LINES 14 - 16

[

i
ROW 6: LINES 17 - 21

O
ROW 7: LINES 21 - 29

gi
ROW 8: LINES 29 -

IIlzlxllIIIIIIIIIIIIIHIIIIHIIIIIIIlllllllllllllARRRAR
ROW 9: LINES 33 -

JRIINIER IlzlillllllllllllIlllllllllllllllIIIIIIIIIIIIIlllllllllllllllllllllllllIR
ROW 10: LINES 40 - 46

RRSRg¢
ROW 11: LINES 46 - 49

gi
ROW 12: LINES 50 - 3

RHiIIIIIIIIIIIIH!IIIIIIIIIIIIIIIIIHIIIHIHIIIIIIAAR
ROW 13: LINES 56 - 63

RAR
ROW 14: LINES 63 - &8

ROW 15: LINES &8 - 75

i

S
a
n
—

[
o
—

E
E
m
m
m
a
.
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XM2MSP, MS2XMP (continued)

ROW 16: LINES 75 - B2

ROW 17: LINES 82 - 89

ART
ROW 18: LINES 89 - 96

ROW 19: LINES 96 - 102

ARSnn
ROW 20: LINES 102 - 102   
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0S-41 Program Barcode: B2XMP, B2MSP

         

 
     

                  

   
            

Program Registers Required: 34

ROW 1: LINES 1 - 2

g
RON 2: LINES 2 - §

O
ROW 3: LINES 5 - 8

g
ROW 4: LINES 9 - 13

i
5 LINES 13 17

A
b: LINES 18 22

ATT
ON 7: LINES 22 - 26

i
ROW 8: LINES 27 - 34

TTTT
ROM 9: LINES 34 - 35

BT
ROW 10: LINES 36 - 44

LRR
RON 11: LINES 44 - 51

IT
RON 12: LINES 52 - 53

RRR
ROW 13: LINES 53 - 56

RR eR
ROW 14: LINES 56 - 63

TT
ROW 15: LINES &3 - 70

RRAR



-404-

B2XMP, B2MSP (continued)

ROW 16: LINES 70 -

ROW 17: LINES 77 - 84

RON 18: LINES 64 - 88



0S-41 Program Barcode:

Program Registers Required:

RON 1: LINES | - 2

 

RON 2: LINES

ROW 3: LINES   

il
2 -

i
5 -

b

9   
ROW 4: LINES 9 - 12

R

 
OW 7: LINES 25  

9 LINES 13

b: LINES 15 
ROW 8: LINES 36 -

 

15

24  
        

ROM 9: LINES 45 - 52

  

ROW 10: LINES 52

RON 11: LINES 358

MR

I
- 37

M
-39  
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M2MD

20

i

LRAR

iR

ARRA

SRRAR

AAAORAf

R

LRRO

Ti

RA
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0S-41 Program Barcode: M2XMD, M2MSD

       
                    

         
                       

Program Registers Required: 31

ROW 1: LINES 1 - 2

R
RON 2: LINES 2 - 5

(LAR
ROW 3: LINES 5 - 8

AR
ROW 4: LINES 9 - 12

ARAR
ROW 5: LINES 12 - 16

L
ROW 6: LINES 16 - 20

AARAR
ROW 7: LINES 21 - 26

A
ROW 8: LINES 26 - 30

LRRAT
ROW 9: LINES 31 - 37

LRA
ROW 10: LINES 38 - 4

RR
ROW t1: LINES 45 - 5

LAARR
ROW 12: LINES 51 - 58

R0
ROW 13: LINES 58 - 62

T
ROW 14: LINES 63 - 43

LARRR
ROW 15: LINES 66 - 73

OReSO
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M2XMD, M2MSD (continued)

ROW 16: LINES 73 - 75

ROW 17: LINES 76 -
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0S-41 Program Barcode: M2CD, C2MD

Program Registers Required: 18

RON 1: LINES l2
    

         

RON 2: LINES -

MNS:UKSS-

 

            

      

                           
  

  

ROW 4: LINES 10 - 12

RON 3: LINES 12- 15

  

     

 
 

    

ROW 6: LINES 15 - 19

            
       

   

    

   
   

   

  

 

 

     

        

 

         

       

 

 

ROM 7: LINES 19 - 23
  
 
               

ROW B8: LINES 25 - 27

 

ROW 9: LINES 27 - 32
     

                   
  

  
   

  

             

ROW 10: LINES 33 - 33 o ”

AR    

        
 
  

 

        

 

 

 

  



0S-41 Program Barcode:
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M2XD

Program Registers Required: S

ROW 1: LINES | - 2

  

Il
ROW 2: LINES 2 -

ROW 3: LINES 5 -  

5

 7      

AAEARA

LRT

 



05-41 Program Barcode:

Program Registers Required:

ROW f: LINES I - 2

ROW 2: LINES 2 - 4

RON 3: LINES 4 - 9

RON 4: LINES 9 - 9

   
ROW 5: LINES 10 - 12

RON 6: LINES 12 - 18

RON 7: LINES 18 - 21

ROW 8: LINES 22 - 30       
ROW 9: LINES 30 - 3&

ROW 10: LINES 36 - 43

RON 11: LINES 44 - 50

RON 12: LINES 50 - 50
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M2PD, M2DD

21

 

     

 

       

  

  

L

N

[T

  



05-41 Program Barcode:

Program Registers Required:

ROW 1: LINES1-2
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XM2MD,

26

MS2MD

AA
ROW 2: LIN

ROW 3: LIN

RON 4: LIN

ROW 5: LIN

ROW 6: LIN

   

ES2-35

ES 5

ES9-1

eS 14 -

ES 19 -

 

 
RON 7: LIN

A
ROW 8: LIN

 

 
ES 23 - 26

i
ES 26 - 30

ES 31 - 32 ROW 9: LIN

RON 10: LI

LIROW 11:

ROW 12: LI

   

NES 33 -

NES 41 -

NES 51 - 61

   

T
-8

[
4

I
19

AR
23

IR

 

 

4

50

 

 
 
[FEIERR

TR

LR

 
 

A

S

e

i

Qi

W

HEEEREER

(AR

R

[HRRR

e

  

 RARAR

ARAe
ROW 13: LI NES 61 - &7

ROW 14: LI NES 67 - 11

ARR
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0S5-41 Program Barcode: XM2XMD, MS2MSD

Program Registers Required: 84

ROW 1: LIKES 1 - 2

ROW 2: LINES 2 - 5

gi
ROW 3: LINES 5 - 7

ROW 4: LINES 7 - 13       g
RON 5: LINES 14 - 19  
ROW 6: LINES 19 - 26       
ROW 7: LINES 26 - 28

3ROW 8: LINES 28 - 33

RON 9: LINES 34 - 39

ROW 10: LINES 3% -

ROW 11: LINES 41 - 49

          
ROW 12: LINES 49 - 33

    
 

 
41

     

  

  
 
IR

[

I   

AA
RON 13: LINES 56 - 62

ROW 14: LINES 63 - 70

ROW 13: LINES 70 - 78  

MR

|
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XM2XMD, MS2MSD (continued)

ROW {6: LINES 79 - B9

R
ROW {7: LINES 90 - 102

ROW 18: LINES 102 - 111

ROW 19: LINES 112 - 122

A
ROW 20: LINES 123 - 129

IR
ROW 22: LINES 140 - 146

[RHERRNAR

g
ROW 24: LINES 155 - 164

IRAR
ROW 26: LINES 173 - 178

i
ROW 28: LINES 18% - 196

A
ROW 30: LINES 203 - 213

LAR

LR

ARAARRNA

AAR

)

OR

R

          
  

 

   
                   

 

ROW 21: LINES 130 - 139

RN

ROW 23: LINES 147 - 133

ROW 25: LINES 163 - {73

ROW 27: LINES 178 - 188

RON 29: LINES 196 - 202
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XM2XMD, MS2MSD (continued)

 

    
           
ROW

        
               

ROW 31: LINES 214 - 223

ii
ROW 32: LINES 224 - 230

gi
ROW 33: LINES 230 - 233

ATRO
ROW 34: LINES 233 - 237

TR
ROW 35: LINES 238 - 246

TRR
ROW 36: LINES 246 - 250

i
ROW 37: LINES 250 - 252

i
ROW 38: LINES 252 - 256

TI
39: LINES 257 - 262

L
ROW 40: LINES 262 - 246

i
RON 41: LINES 267 - 273

L
ROW 42: LINES 274 - 276

N
ROW 43: LINES 276 - 278

TR
ROW 44: LINES 278 - 284

AARNRO
ROW 45: LINES 284 - 286

RN
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0S-41 Program Barcode: XM2MSD, MS2XMD

Program Registers Required: 355

    

B
-                                   

         
                          

ROW 1: LINES 1 - 2

ROW -3

ROW 3: LINES 5 -7

J: LINES 14 - 19

ROW 7: LINES 22 - 28

ROW 9: LINES 37 44

2

ROW 11: LINES 33 - 63

ROW 12: LINES &4 - 75

ROW 13: LINES 76 - 84

ROW 14: LINES 84 - 91

ROW 15: LINES 91 - 100

ARA
2: LINES 2

: LINES 7 - 13

|

i
ROW 6: LINES 19 - 22

ROW B8: LINES 29 - 36

l

RRRAR
ROW 10: LINES 44 - 5

ARAAR

i

R
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XM2MSD, MS2XMD (continued)

ROW 16: LINES 101 - 110

ROW 17: LINES 111 - 116

ROW 18: LINES 116 - 123

RON 19: LINES 124 -

SRRR,

IR

T
127

RTR
ROW 20: LINES 128 - 136

ATTA
ROW 21: LINES 137 - 141

O
ROW 22: LINES 141 - 143

AATT
RON 23: LINES 143 - 148

RT
ROW 24: LINES 148 - 154

g
ROW 25: LINES 155 - 157

A
ROW 26: LINES 137 - 163

ROW 27: LINES 164 - 168

TT|
ROW 28: LINES 168 - 172

]R
ROW 29: LINES 173 - 173

ARR,
RON 30: LINES 176 - 176
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0S-41 Program Barcode: XM2CD, MS2CD, C2XMD, C2MSD

Program Registers Required: 54

ROW 1: LINES 1 - 2

ROW 2: LINES 2 - 6

ADA
ROW 3: LINES 6 - 8

RON 4: LINES 8 - 1

R
ROW 5: LINES 11 - 15

RORI
ROW 6: LINES 15 - 17

RAl
ROW 7: LINES 17 - 22

LAA
RON B8: LINES 23 - 27

RRO
RON 9: LINES 27 - 32

LRERAR

AAR
ROW 10: LINES 33 - 35

ROW {1: LINES 35 - 39

ROW 12: LINES 39 - 45

ROW 13: LINES 46 - 53

ROW 14: LINES 54 - &0

ROW 15: LINES 61 - 71

11OR
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‘!

=
]
o

       
                       

         
                    

XmM2CD, MS2CD, C2XMD, C2MSD (continued)

ROW 16: LINES 71 - 77

R~
ROW 17: LINES 77

i
ROW 18: LINES 80 - 87

gi
RON 19: LINES 87 - 91

g
ROW 20: LINES 91 - 97

AA
RON 21: LINES 97 - 101

A
ROW 22: LINES 101 - 103

ARARRO
ROW 23: LINES 104 - 112

eRTRRN
ROW 24: LINES 112 - 116

RT
ROW 25: LINES 116 - 120

i
RON 26: LINES 120 - 127

RARRT
RON 27: LINES 127 - 128

AR
RON 28: LINES 129 - 133

ARAR
ROW 29: LINES 133 - 133

i 



0S-41 Program Barcode:

Program Registers Required:

ROW 1: LI

ROW 2: LI

ROW 3: LI

NES | - 2

NES 2 - 35

|
NES5-8 

ROW 4: LI

ROW 5: LI

      
NES 9 - 14

NES 14 - 19

ROW 6: LINES 19 - 23

[

g

   

ROW 7: LINES 23 - 29

RON 8: LINES 29 - 33

 

        
ROW 9: LINES 34 - 36

ROW 10: L

ROW 11: L

L

 
ROW 12:

 

 

INES 37

INES 45

44

1

INES 51 - 57

5          
  

ROW 13: L

XM2XD,

25

TRAR

R

IRTRRNA

[HHETE

[

M
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MS2XD

      

     

  
INES 37 - 61

 

 

LI

IR

 

 

        

    

 
 

RON 14: LINES &1 - 62
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0S-41 Program Barcode: XM2PD, XM2DD, MS2PD, MS2DD

       
                   

     
                  

Program Registers Required: 44

ROW 1: LINES 1 - 2

LAR
ROW 2: LINES 2 - 4

LARAA
ROW 3: LINES 4 -7

IAR
ROW 4: LINES 7 - 8

AR
ROW 5: LINES 9 - 10

LRRR
ROW 6: LINES 10 - 16

R
ROW 7: LINES 16 - 2t

RR
ROW 8: LINES 21 - 26

i
ROW 9: LINES 26 - 29

Ty
ROW 10: LINES 29 - 34

ARRAR
ROW 11: LINES 35 - 39

ARA
ROW 12: LINES 39 - 43 II

i
ROW 13: LINES 43 - 48

AA
ROW 14: LINES 48 - 35

AR
ROW 15: LINES 55 - 58

RARRART
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XM2PD, XM2DD, MS2PD, MS2DD (continued)

ROW 16: LINES 39 - &7

RON 17: LINES 67 - 74

ROW 18: LINES 75 - 82

ROW 19: LINES 82 - 88

RON 20: LINES 89 - 95

ROW 21: LINES 96 - 101

ROW 22: LINES 101 - 110

ROW 24: LINES 112 - 115

 

     
           

RON 23: LINES 110 - 11          
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0S-41 Program Barcode: C2CD

Program Registers Required: 25

ROW 1: LINES | - 2

RON 2: LINES 2 - 8

ROM 3: LINES 8 - 12

ROW 4: LINES 12 - 20

ROW 3: LINES 21 - 27

RON 6: LINES 27 - 31

            

 
  

RAR

R

|            

 7: LINES 31 - 37 N

SRR
¢ LINES 38 - &

            
ROW 9: LINES 47 - 32

ROW 10: LINES 52 - 55

ROW 11: LINES 36 - 57

RON 12: LINES 57 - &4

      

ROW 13: LINES &4 - 67

ROW 14: LINES 67 - &9

  

8: 6 o |

ON          
ARARAR

i
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0S-41 Program Barcode: C2FPD, C2DD

Program Registers Required: 34

ROW 1: LINES | - 2

ROW 2: LINES 2 - 4

RON 3: LINES 4 - 9                

     
       

                    

        —-—-°
°
—
'
0

E
—
—
—

                   

ROW 4: LINES 9 - 10

IR
RON 5: LINES 10 - 17

LR
ROW 6: LINES 17 - 23

g
ROW 7: LINES 23 - 29

g
ROW 8: LINES 30 - 36

TO
ROW 9: LINES 37 - 39

RON 10: LINES 3

N IIIIIIIIIIIIIIITRRAR
ROW 11: LINES 4

] llllllllllR
ROW 12: LINES 56 - &3

T
ROW 13: LINES 66 - 71

RON 14: LINES 72 - 79

i
ROW 15: LINES 80 - 835
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C2PD, C2DD (continued)

ROW 16: LINES 86 - 89

RON 17: LINES 89 - 95

ROW 18: LINES 95 - 97



0S5S-41 Program Barcode:

Program Registers Required:

ROW 1: LINES | - 2

ROW 2: LINES 2 - 7

ROW 3¢

RON 6:    

LINES 16

LINES 24  

- 23

NIRRT
- 29 

ROW 7: LINES 30 - 3t
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X2MD

12

 

RON 3: LINES 7 - 9

ROW 4: LINES 10 - 16  
  

 
 

 



-426-

0S—-41 Program Barcode: X2XMD, X2MSD

Program Registers Required: 43

    
                         

 
         

   

RON 1: LINES | - 2

gi
RON 2: LINES 2 - 3

R
RONW 3: LINES 5 - 8

g
RON 4: LINES 9 - 15

AR
ROW 5: LINES 15 - 18

i
ROW 6: LINES 18 - 25

L
RON 7: LINES 25 - 26

T]€A
ROW B: LINES 26 - 33

ARAA
RON 9: LINES 34 - 38

LARA
ROW 10: LINES 38 - 44

LA
ROW 11: LINES 45 - 32

BA
ROW 12: LINES 33 - 60

RARA
RON 13: LINES 61 - 66

RROA-O
RON 14: LINES 67 - 73

ARR0
RON 15: LINES 74 - 81

i



X2XMD, X2MSD

ROW 16: LINES 81 - 86

RON 17: LINES 86 - 93

ROW 19: L

 

RON

ROW 18:

20: 
ROW 21: LINES 1

L

L

 

INES

INES 

  

95

g
100 102

|
INES 103 - 1

|
0

- 99

-1

09

- 111

 
  

ROW 22: LINES 111 - 117

AAAR
RONW 23: LINES 117 - 119

 
  

(continued)

LRR

LR

 

-427 -

   

      



0S-41 Program Barcode:

Program Registers

ROW 1: LINES 1 - 2

RON 2: LINES 2 - 6

ROW 3: LINES 6 - 9

RON 4: LINES 10 - 14

ROW 5: LINES 15 - 20

  
      

Required:
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B2MD

11

  
  

   Il
 

 
  

   

IR

HEHARIARRI  
 

L

 
ROW 6: LINES 20 - 24

AR



0S-41 Program Barcode:

Program Registers Required:

ROW 1: LINES 1 - 2

ROW 2: LINES2 -3

B2XMD,

-429-

B2MSD

44

RON 3: LINES 5 - 8

ROW 4: LIN

RON 5: LIN

RON 7: LIN

ROW 8: LIN

JHRI]

   

ES 9 - 15

i
ES 15 - 19

ROW 6: LINES 19 - 25

ES 25 - 27

ES 27 - 33 
ROW 9: LINES 33 - 40

oW 10:

ROW 11: LI

ROW 12: LI

RON 13: LI

: LIR

    

NES 40 - 45

NES 45 - 52

 

 
NES 53 - 59

NES 59 - &5

   
          

   
 

RO

SRR

ARART

LARAR

RRAR

i

 

 
 

 
ROW 14: LI NES &6 - 72

 

 
dimmi
ROW 13: LINES 72 - 78



B2XMD, B2MSD

ROW 16: LINES 79 - 85

2ROW 17: LINES 86 9

ROW 18: LINES 93 98

LINES 99 102ROW 19:

ROW 20: LINES 102 - 107

RON 21: LINES 108 -

ROW 22: LINES 113 - 116

9RON 23: LINES 117 - 1

1

   
        

113

IN   
 

ROW 24: LINES 119 - 12         

 

  
 

(continued)
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0S-41 Program Barcode:

Program Registers Required:

ROW 1: LINES 1 - 2

ROW 2: LINES 2 - 4

ROW 3: LINES 4 - 9

RON 4: LINES 9 - 10

EROW 5: LINES 10 - 18

ROW &: LINES 19

RON 7: LINES 20

RON 8: LINES 27

RON 9: LINES 32 - 38

ROW 10: LINES 39 - 45

RON 11: LINES 46

  

 
  

- 32          

48          

 

 
  

 

B2PD,

-431-

20

  

 

 

 

 

 

B2DD
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05-41 Program Barcode: M2XMA

Program Registers Required: 25

ROW 1: LINES 1 - 2

ROW 2: LINES 2 - 7

ROW 3: LINES 7 - 11         
ROW 4: LINES 12 - 16

ROW 5: LINES 16 - 23

RON 6: LINES 24 - 32

ROW 7: LINES 33

ROW B: LINES 41

 

'

e o  

|

5 @
®            

ROW 9: LINES 48 - 53

ROW 10: LINES 54 - 61

ROW 11: LINES 61 - 64

ROW 12: LINES 64 - 72

 

 

 

        

   
  

       

 
ROW 13: LINES 72 - 74
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0S5-41 Program Barcode: SCROLL

Program Registers Required: 8

ROW 1: LINES I - &

ROW 2: LINES § - 11

ROW 3: LINES 11 18

RON 4: LINES 18

[UHRRRRIER 2llilllllllllllllllllllllIIIIIIIIHIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
ROW 5: LINES 27 27

RR  



0S-41 Program Barcode:

Program Registers Required:

RON 1: LINES I - 2

TRAe
ROW 2: LINES 2 - &

  
ROW 7: L

RON 8: L

ROW 9: L

RON 10:

ROW 11:

 

 

RON 3: LINES 6 - 12

LN
ROW 4: LINES 12 - 16

RON 5: LINES

RON &: LIN

HH

IR

R

  
16 - 18

ES

INES 28 - 335

INES 36

INES 44

LINES 31 - 57

HHARIHIR
LINES 57 - §7

18 - 27   

        
  

   

-434-

XM2ZMA

19

 [HRR

AN

T

HIHR

[l

    

       ARRRARAR

   
 

    

RO

|

LT

AR

TT
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0S-41 Program Barcode: XM2XMA

Program Registers Required: 44

ROW 1: LINES 1 - 2

RRl
ROW 2: LINES 2 - 7

RON 3: LINES 7 - 8

ROW 4: LINES 9 - 1

RON 5: LINES 11 - 18

RON 6: LINES 18 - 26

ROW 7: LINES 27 - 29

                                

  

          
         

LRT
ROW 8: LINES 30 - 35

iIIIIIR0
ROW 9: LINES 36 -

(RN IIIIWi
ROW 10: LINES 43 - 3I

AA
ROW 11: LINES 52 - 59

ARea0
ROW 12: LINES 60 - 66

RRRR
ROW 13: LINES &7 - 75

R—S———;
ROW 14: LINES 76 - 82

TA
RON 15: LINES 83 - 89

R 



XM2XMA

ROW 16: LINES 90 - 96

ROW 18:

ROW 19:     

ROW 17: LINES 97

LINES 104

 
     

 

103

LINES 113 - 12

13

 

(continued)

 
 0

ROW 20: LINES 120 - 126

ROW 21: LINES 127 - 131

ROW 23:

ROW 24:

  
   

NES 1 7v 
 

5 -

  

ROW 22: LINES 131 - 133

139

NES 139 - 141 
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RR

g

LT

IR 



0S5-41 Program Barcode:

Program Registers Required:

ROW 1: LINES 1 - 2

ROW 2: LINES 2 - 3

ROW 3: LINES 5 - 7

ROW 4: LINES 7 - 13

  

-437-

XM2MSA,

31

   

MS2XMA

         
ROW 5: LINES 14 - 17

ie
ROW 6: LINES 18 - 22

28RON 7: LINES 22

ROW 8: LINES 28 -

ROW 9: LINES 36 -

 
         

RON 11: LI

    

   
ROW 10: LINES 42 - 48

49 -NES

RON 12: LINES 54 -

ROW 13: LINES 63 - &7

     

IHHERR

IR

AR

IR

AR

T

NIRRT

   

 

 
  

 
 

 

  

R"
ROW 14: LINES 67 - 70

T
ROW 15: LINES 71 - 77
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XM2MSA, MS2XMA (continued)

ROW 1é6: LINES 77 - 81

ROW 17: LINES B1 - 83



0S-41 Program Barcode:

Program Registers Required:

ROW 1: LINES 1 - 2

RON 2: LINES 2 - &

ROW 3: LINES 6 - 12

RON 4: LINES 12 - 17

ROW 5: LINES 17 - 19

ROW 6: LINES 20 - 29

RON 7: LINES 30 -

ROW 8: LINES 38 -

ROW 9: LINES 45 -

[
ROW 10: LINES 33

ROW 11: LINES 57 - 6l

LINES 62 - 62

LINES &3 - 69

ROW 14: LINES 69 - 73

ROW 15: LINES 73 - 74

 

      

 
   

37      
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XM2CA

27

 

 

 

il

[

LI

Ll

Jil

il

|

 
   

 
   AR

 

i

I

IERHE

TRR

ARAR

LRAR

RR

  

  
 

 

[

R

NN

AN

I

RN

AR

AR

TR

IR

IR

MR

IR

d
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0S—-41 Program Barcode: XM2AA

            
     

Program Registers Required: @9

ROW f: LINES 1 - 2

AAR
RON 2: LINES 2 - 35

i
ROW 3: LINES 5 - 10

LARRA
ROW 4: LINES 10 - 15

LR
ROW S: LINES 15 - 20

AR             



05-41 Program Barcode:

Frogram Registers Required:

ROW 1: LINES | - 2

ROW 2

ROW 3: LINES 4 -

LINES 2 -

Il

3

   8

ROW 4: LINES 8 - 12 
ROW 5: LINES 13 - 14

ROW 6: L

ROW 7:  
ROW 9:   LINES

IIII

IIIII

| lllfl
32 -39

  
  

 

 A
ROW 10: LINES 39 - 46

 

  

ROW 11: LINES 46 - 52

-441 -

XM2PA, XM2DA

21

            

LINES 14 - 15

LINES

ROW 8: LINES

  

  
  LR

ROW 12: LINES 52 - 32  



0S-41 Program Barcode:

Program Registers Required:

RON 1: LINES | - 2

-442-

C2XMA

30

ROW 2: LINES 2 - &

RON 3: LINES 6 - 12

7ROM 4: LINES 12 - 1   
ROW 5: LINES 17 - 24

ROW 6: LINES 25 - 30

ROW 7: LINES 30 - 34

RON 8: LINES 35 -

ROW 9: LINES 44 -

ROW 10: LINES 51

AR
RON 11: LINES 58 -

ROW 12: LINES 65 - &7

RON 13: LINES &7 - 75

ROW 14: LINES 73 - 77

RO 15: LINES 77 - 83
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C2XMA (continued)

ROW 16: LINES 83 - 85
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0S-41 Program Barcode: ALSTO

Program Registers Required: 17

ROW 1: LINES { - 2

g
ROW 2: LINES 2 -7

RRSO
ROW 3: LINES 7 - 9 o

AART
ROW 4: LINES 10 - 17

ARA
RON 5: LINES 18 - 24

gi
ROW 6: LINES 24 - 25

AAR
ROW 7: LINES 26 - 35

ATR
ROW 8: LINES 35 - 38

RARRSO
RON 9: LINES 38 - 39

TR
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0S-41 Program Barcode: A2XMA

    
           

      
             

 
    

Program Registers Required: 29

i
ROW 2: LINES 2 - 6

ARA
ROW 3: LINES 6 - 11

A
ROW 4: LINES 12 - 19

AAR
ROW 5: LINES 20 - 23

(RIIIIIlIIIIARR
RON &: LINES 23 -

ARIllllllllLRR
ROW 7: LINES 29 - 34

iT
ROW 8: LINES 36 - 42

L
ROW 9: LINES 43 - 48

ROW 10: LINES 48 - 54

BATR
ROW 11: LINES 34 - &1

ROW 12: LINES &1 - &7

A
ROW 13: LINES 68 - 75

ROW 14: LINES 75 - 81

ORARRRRTTA
ROW 15: LINES 82 - 84

ROW f: LINES 1 - 2
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A2XMA (continued)

ROW 14: LINES 85 - 85



0S-41 Program Barcode:

Program Registers Required:

ROW {:

   

ROW 3: LINES

ROW 4: LINES 12

LINES { - 2

ROW 2: LINES 2 - &

6-11

- 19  
 

  
ROW 5: LINES 20 - 23

ROW 6: LIN

RON 7: LINE

LRON 8:      

I
ES 23 - 28

INES 36 -

'RON 9: LINES 43 - 44

529 -3  
    42

  
ROW 10: LINES 46 -

ROW f1: L

 
ROW 13:

ROW 14: LI

LI   

INES 48

ROW 12: LINES 33

NES 59

NES 66

-3

- 38 
- &5

-72  
ROW 15: LINES 72 - 78

 

 

 I
IR

IR

Il

Il

i

IIIIIIIIIIIIIHI

 

   

 
 

   

I

 

 

 

 

 

  

  

31
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B2XMA

   

      

 

 

  
 

  
   

 

AR

LT

(LT

(AR

HNHRIARARIR

Il

WAL

i

AR

 
QI
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B2XMA (continued)

ROW 14: LINES 78 - 84

RON 17: LINES 84 - 86



0S-41 Program Barcode: M2XME,

Program Registers Required:

ROW f: LINES § - 2

-449-

M2MSE

43

RR
ROW 2: LINES 2 -

IR0
ROW 3: LINES

ROW 4: LINES 9 -

RON 5: LINES 14 -

RO 6: LINES 19 -

ROW 7: LINES 23 -

ROM 8: LINES 30

ROM 9: LINES 34

 

     

  

5

14

19

22

  
     

30

34

40   I
ROW 10: LINES 41

ROW 11: LINES 43     

 
4       

ROW 12: LINES 54

ROW 13: LINES 62

ROW 14: LINES 70

ROW 15: LINES 76

i

- 61

69

73

IR  

  

 

       82  
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M2XME, M2MSE (continued)

RON 16: LINES 83 - 89

        

        
                  

i
93

RAR
RON 18: LINES 95 - 102

RRRA
ROW 19: LINES 103 - 106

R

LAR
ROW 21: LINES 111 -

LAAR
ROW 22: LINES 115 - 120

i
125

R
ROW 24: LINES 125 - 125

RON 17: LINES 89 -

RON 20: LINES 107 - 111

115

RON 23: LINES 120 -       



0S-41 Program Barcode:

Program Registers Required:

ROW 1: LINES 1 - 2

 
ROW 5: LINES 14 - 19

ROW &:

ROW 7: L  
     

LINES 19

INES 22

ROW B: LINES 29 -

RON 9: LINES 35 -

 

2

29

33

  

 

i

42

 
ROW 10: LINES 42 - 48

RON 11: LINES

RON 12: LINES

[  

9

i 

-3

 

3

9 -3

Il  
ROW 13: LINES 59 - 62  

XM2ME,

24

  

 

 

 
  

~451-

MS2ME

e
ROW 2: LINES 2 - 35

qi
ROW 3: LINES 5 - 8

ROW 4: LINES 9 - 14
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05-41 Program Barcode: XM2MSE, MS2XME

Program Registers Required: 44

ROW 1: LINES I -

ROW 2: LINES 2 -

ROW 3: LINES 5 -

    

2

5

7

ROW 4: LINES 7 - 14

IRTRR

ARAR

R

i

       
               

ROW 5: LINES 14 - 18

 
      

RON 7: LINES 20 - 2

ROW 8: LINES 27 - 3 
ROW 9: LINES 35 - 39    

ROW 6: LINES 19 - 20

RARAR

TR

R=R

LRAe

    
           m

—
m
e
s
e

Cf
1
o

N

A S —                     
ROW 10: LINES 40 - 48

ROW 11: LINES 49 - 57

ROW 12: LINES 57 - 63

ROW 13: LINES 64 - 68

RON 14: LINES 49

ROW 15: LINES 78      

ARARAR
7

OAR
82

AARTRRTIRR 



XM2MSE, MS2XME

ROW 16: LINES 83 - B8

ROW 17: LINES 88 - 94

ROW 18: LINES 94 - 99

RON 19: LINES 100 - 105

CwWR

R   Ow  

HRR
RON 20: LINES 105 - 110

ROW 21: LINES 110 - 118 
22: LINES 119 - 123

23: LINES 124 - 129

 [
ROW 24: LINES 129 - 131

(continued)
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IRR

i

 

 

IR

(IR

  
 



-454-

0S-41 Program Barcode: MSDUP

Program Registers Required: SO

ROW 1: LINES | - 2

RON 2: LINES 2 - 7

                    

      
         

       
           

                  
              

i
ROW 3: LINES 7 - 9

LT
ROW 4: LINES 9 - {1

ROW 5: LINES 12 - {8

ATR
ROW 6: LINES 18 - 25

AR
ROW 7: LINES 26 -

i TR
ROW 8: LINES 32 - 39

ROW 9: LINES 39 - 40

LAAR
ROW 10: LINES 41 - 42

R
RON 11: LINES 42 - 47

ROW 12: LINES 47 - 49

di
RON 13: LINES 49 - §

ROW 14: LINES 53 - 61

A
RON 15: LINES &1 - &4

HINERITINE

i

|
N 2

T
N 3

]

eTr

e

ASTAH

3

O

|

 



MSDUP

ROW 16: LINES 65 - 71

ROW 17: LINES 72 - 78

AR
ROW 18: LINES 79 - 85

R

R

R 

|

I

I 
ROM 23: LINES 113

ROW 24: LINES 122

  

ROW 19 LINES 85

20 LINES 93

21: LINE598

22: LINES 105

I  
     oW

RON 25: LI

ROW 26

RON 27

   

1

112 
 

NES 129

NES 137

 
LI   
LI    

 

    
43  

NES 143 - 145 

92

9

03

122

(continued)
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0S—-41 Program Barcode:

Program Registers Required:

ROW f: LINES 1 - 2

-4

79

56-

MSDUPA

RON 2: LINES 2 - &

Ow ¢ LINES 73s

ROW 4: LINES 8

oW - 179¢ LINES 15

ROW 6: LINES 17 - 19

R

=13   
R         
ROW 7: LINES 20 - 26

ROW 8: LINES 25

RON 9: L

RON 10: LI

ROW 11: LINES 37 - 42

   
     

 
 

 
ROW 12: LINES 42 - 43

RON 13: LINES 44 - 52

ROW 14: LINES 52 - 54

ROW 15: LINES 54 - 59

 
 

 

 

|

I

  

  
-3

  

 

  

  
 

  

 

 

  
 

    

  

 
  

 
    

 

 

 

 

    i
R

HHRHAE

R

A

i

Il

IRR

[N

   

    

  

 (AT
IR 



MSDUPA

ROW 16: LINES 59 - &4

q
ROW 17: LINES 64 - &9

ROW 18: LINES 70 - 73

RON 20: LI

ROW 22: LI 
 
 
 

RON 19: LINES 74

NES 81

ROW 21: LINES 89

NES 97 - 1

I
!

T
9

N
b

I
035

il

 
-9          

ROW 23: LINES 106 - 116

  
  

ROW 26: LINES 131

ROW 27: LINES 141 

RON 24: LINES 116

ROW 25: LINES 124

1

1  31

- 140

- 149

     
ROW 28: LINES 149 - 154

 

ROW 29:

ROW 30: LIN    

 

(continued)

 

23

-457-

  
 

 
    

  

 

  

 

 
 

 
RN

RN

AR

i
LINES 154 - 161

ES 162 - 168

 
 

  

 



MSDUPA

ROW 31: LINES 169 - 175

  
RON 34: LINES 189 - 194

LRARORIR

ROW 36: LI

ROW 37: LI    

NES 204

NES 212 
 

ROW 33: LINES 195 - 203

- 212

- 219  
RON 38: LINES 220 - 228

RON 39: LINES 229 - 237

ROW 40: LI

ROW 41: LI

NES 237

NES 246 

- 245

- 254  
ROW 42: LINES 255 - 257

RON 43: LINES 258 - 258 

(continued)

-458-

     

 
 

 

g
ROW 32: LINES 176 - 181

ROW 33: LINES 181 - 188

 



0S-41 Program Barcode:

Program Registers Required:

ROW 1: LI NES 1 - 2

-459-

MZ, MX

18

ROW 2: LI NES 3 - 6

RONW 3: LI

RON 4: LI

RONW 5: LI

RON 6: LI

ROW 7: LI

  
   

NES 6 - 9

NES 9 - 13

NES 14 - 16  
4 NES 16 2

NES 24  
RON 8: LI

oW 9: LI

RON

R

   

   
NES 26 - 27

NES 28 - 35

INES 35 10: L  

26

   
            

-39

TR

   

 

 

    i
AR

i

RAR
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0S-41 Program Barcode: XMZ

Program Registers Required: 26

ROW 1: LINES 1 - 2

AO
ROW 2: LINES 2 -7

AR
ROW 3: LINES 7 - 12

ROW 4: LINES 12 - 13

ROW 5: LINES 14 - 16

g
ROW 6: LINES 17 - 24

A
ROW 7: LINES 25 - 32

ARO
ROW 8: LINES 33 - 34

ARRO

ARAR
ROW 9: LINES 35 - 44

ROW 10: LINES 45 - 33

ROW 11: LINES 54 - &3

ROW 12: LINES 63 - M1

ROW 13: LINES 72 - 78

gi
ROW 14: LINES 79 - 83

AATM

  

     
    

 



0S-41 Program Barcode:

Program Registers Required:

ROW 1:

ROW 2: LINES 2 - &

ROW 3: LINES 6 - 10

I   

LINES 1 -

 

2

ROW &: LINES 11 - 14

R—
ROW 5: LINES 14 - 20

 

ROW 6:

7

8 

LINES 20

: LINES 25

: LINES 31

-2

     
ROW 9: LINES 38 - 45

ROW 10: L

L

R 

ROW 11:

oW 12:

  
LINES 60  - b4

  “o

  

-461-

XMX,

22

       HUERERR

MSX

       

 
       

  
 
 

    

 
i

i

[  
 

 



-462-

0S-41 Program Barcode: MSZ

 
          

       
          

  

Program Registers Required: 34

ROW 1: LINES I - 2

RAO
ROW 2: LINES 2 - 6

T
ROW 3: LINES 6 - 1t

TRA
ROW 4: LINES 11 - 14

R
ROW S: LINES 14 - 18

di
ROW 6: LINES 18 - 25

RAR
ROW 7: LINES 25 - 26

T]RM
ROW 8: LINES 27 - 31

ii
ROW 9: LINES 31 - 39

LRRR
ROW 10: LINES 40 - 48

LTR
ROW t1: LINES 48 - 59

i
ROW 12: LINES 59 - 71

AARR
ROW 13: LINES 71 - 81

AA
ROW 14: LINES 81 - 90

R
ROW 15: LINES 90 - 99

RAAR
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MSZ (continued)

ROW 146: LINES 100 - 101

RON 17: LINES 101 - 109

114ROWN 18: LINES 109 -                  
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0S-41 Program Barcode: XMCAT, MSCAT

Program Registers Required: 51

ROW 1: LINES | - 2

dinmmi
ROW 2: LINES 2 - 5

ROW 3: LINES 5 - 10

ROW 4: LINES 10 - 13

RROR
ROW 5: LINES 15 - 21

AR
ROW 6: LINES 22 - 25

ROW 7: LINES 26 - 27

i
ROW 8: LINES 27 - 29

RA
ROW 9: LINES 29 - 32

T]e
RON 10: LINES 32 - 36

T
ROW 11: LINES 36 - 42

gi
ROW 12: LINES 43 - 48

g
ROW 13: LINES 48 - 54

ROW 14: LINES 54 - 5535

ROW 15: LINES 56 - 61
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XMCAT, MSCAT (continued)

ROW 16: LINES 61 - 62

        
R      
R           

     
                              

ROW 17: LINES 62 - 49

s

ROW 19: LINES 74 - 75

0N 2

OW 21: LINES 82 - 88

ROW 23: LINES 93 - 101

ROW 25: LINES 107 - 111

ROW 27: LINES 117 - 120

ROW 28: LINES 121 - 122

ROW 18: LINES 70 - 7

e

0: LINES 73 - 81

ROW 22: LINES 89 - 93

HIEH

ROW 24: LINES 101 - 106

I

AR
ROW 26: LINES {1t - 117

i
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INDEX

A11 0S-41 programs (and some others) are listed in quotes and have page number

references preceded by one of the following letters to denote the subject

matter as indicated:

t - table of options at beginning of chapter

i - detailed program jnstructions

p - program listing

b - program barcode

K ceeeeececcecccsssssss 326, 334 ASCII file size ceeaeses 216
TR ceeeeencecccccccceee 12 ASCII file, registers
HREC seveeececcccceenee 12 used bY ceecececeses 388
ZREG seeeccecascccsseces 328 ASN seeeeeeessscencnsss 3265, 333
1K tevececescsaccneeeee 326, 334 automatic execution

flag (11) eeeeeeesss 266
- A - autostart/duplication

MOdUTE ceeecccccocees 8

A ceeeececceonscseeease 9, 10
A/D ceeeeecessnssceenss 8 -B -

"AZXMA" L ieeeessesesess t215, 1248,
p278, b445 B ecececcsccssccscccoce 9

ACX seeeeooccssconsnsse 719 "B2DD" .ceececsccccces. t65, 1184,
ADV ceceeecescnsnnsseee 65, 79 p212, b431

alarm catalog .eeceeeee 363, 365 "B2MD" .icceecccccceess t65, 1172,
alarm, all types e¢ee... 340 p210, b428
algorithm, data "B2MSD" .ccceeeccecssess t65, 1178,

movement c.eccceeecee 187 p211, b429
ALMCAT .eeeeeeesnessess 326, 340, 341, "B2ZMSP" .ceceeesscceeee t21, i54, p63,

363, 365 b403
alphabetical file "B2PD" .seeceeccecececes t65, 1182,

SOrt ceeeccccccceees 308 p212, b431l
alphanumeric data ..... 64 "B2XMA" L, iceeececssssss t215, 1250,
"ALSTO" .cceeceeceeceesss t215, 221, p279, b447

1256, p277, "B2XMD" .cceeescccceees t65, 1174,
b444 p211, b429

APPCHR seecceceeecescsss 215, 221 "B2XMPY" .ceeeeececcess t21, 150, p63,
append method ..ceeeeee 216 b403
APPREC ccceceecsccecssss 215, 221 backup COPY eeccececeese 304, 308, 373
ARCLREC ..eceeeeeeeeees 215, 219, 220 "BAR" .cceeeccccccccces 393
ASCII ceeececccoacecsss 214 bbb eeeeccccccccccccces 12
ASCII characters ...... 259 BC tecececceccesceescee 325, 328
ASCII data processing . 214, 216 BCODE eeeeeescccccceeee 12
ASCII file minimum BCP ¢tevececcccscccnneee 25

S1Z€ ceeesceaccceess 220 BE cececccsccccnccsceee 65, 66
ASCII file record Bl ceeececccccccscscees 65, 76, 325,

insertion c.ececceee 217 328
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BM tiiiiieeninan cecenens 65, 66 CLST) + veeeeeonnonnnse 325, 329
o65, 66 CLX teeeeeeeencanacnnna 78, 325, 329
bug, PURFL .eeeeeen eee. 331 CLZ vevenns cecesecans .. 325, 328
bug, VER ....... ceessss 191 conditional alarm ..... 340
BV ...... cesesssssssess 65, 70 configuration,
byte table .eevecennns . 334 extended memory

module ..eeeeose eees 317
-C - control alarm «.ecesess 340

control flag eeevesss .. 378, 382
Covevnnnnenenns cesnes .. 9 conventions .eeeececese 8
c, status register .... 299, 303 Copys backup eeeeeess.. 304, 308
"cz2co" ..... ceesseasssss tO5, 1148, copy, duplicate ....... 304, 308

p206, b422 COPYFL weeevvsceesasaes 215 27, 65, 73
"C20D" .ieeenn ceeesesas t65, 1156, CR teveeeeenonnassanees 8

p207, b4Z3 crash recovery ..eee... 18, 19
"C2MDM ieieeeeeessssse t65, 1138, CREATE teeeesceoesasns .. 67, 219

pl95, b408 CRFLAS tiieeeenannasaas 220
"C2MSD" ... cecesses t65, il44, CRFLD ¢eveececeoconans .. 67

p203, b4l7 custom module ..eeeeees 6
"CZPDM Liieeennn ceeesss t65, 1152, CX teeeeeseeesscnncnns . 8

p207, b4Z3
"CZ2XMAM" i ieeieeenne ... t215, 1244, -D -

p276, b44?2
"C2XMDM" L iiieeeen ceeane t65, 1140, D teeeececoceceenannnes 9, 10

p203, b4l data format,
calculator status pseudo-ASCII ....... 253

after master clear . 327 data movement

calculator status algorithm ...cee0ee.. 187
after MEMORY LOST .. 327 data register usage,

card reader ...... ceees 8 0S=41 ceveeeencesees 382, 384
CAT tiiviineneeannns ee. 10 data, alphanumeric .... 64
CAT 1 etieeeecanne ceeees 363, 364 data, NUMEriC «eeevoess 64
CAT 2 viveeeiennnnns «e. 363, 365 decimal equivalents,
CAT 3 tieerencnne cessss 363, 365 ASCII characters ... 259
CAT 4 ...vvene ceceae ... 363, 365, 366 DELREC seeveecnnvcocas . 325, 331
CAT S5 teevvvennnns eeess 326, 341, 363, device, primary ....... 285

365 DIR tevecececncaneeesss 363, 366
CAT 6 vevennns ceeeeeeas 326, 337 DIRX sivevecececeneeaes 363, 366
catalog ..ees.e cosvcsses 362 display term ..ecee.. eo 11
catalog options ...... . 364 display, key
CCC vivrennnenns cesecss 12 assignment ..eceeene 337
DS tveeennn cesessceans 12 doggerel, pet ...... eeo 267
CF viiieeennes ceceaenne 326, 338 DSE tiieeecencncnnnnnes 66
K viieeennnnns ceseeess 326, 335 DST teteiecvreeecocnnnss 12
CLA teeeeeenn cesessense 260, 325, 329 dual extended memory

CLALMA . ieieeecenes .. 326, 340 MOdUTE ceevecococens 192
CLALMX tievvevessaccsss 326, 340 DUP tiieeevecceaceenees 10
CLD veevevnsscscacsccsns 329 DUPA tiieeevenncannee .. 10
CLFL vevecseencness eees 325, 330, 331 duplicate COPY ¢evee... 304, 308
CLKEYS tivecesesnnnns .. 326, 335
CLP viveenenns ceeesesss 325, 329 - FE -
CLRALMS (.vveenes ceeees 326, 340
CLRG tevvevnnssnns eeees 325, 328 PX
CLRGX tievenesensconces 325, 329 ED tieeeeeenenennnneaas 215, 220
CLST veeeeennns cesevane 325, 329 €CE vuue. Cecesescecesee 12
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EMDIR ..vveeeeenenaeeses 363, 365, 366
EMDIRX +eveecvenceseeass 363, 365, 366 -G -
END, superfluous,

removal .ceeeveececee 20, 22 GETAS teiieeeeeerencnans 215, 216, 220
ENTER4 siveneeeeneeeees 78, 329 "GETK" teveeececseassss 1326, 336
EP ceeiereeceennanneeas 325, 330 €I21, 25
error ignore flag GETR teveeeeeeensnsssss 65, 70

(25) teveenncenncess 16, 17 GETREC .veeeeeeeseseess 215, 219, 220
error recovery seeesees 15 GETRX seeevcessscncocas 65, 71
example, 0S-41 GETSUB sinveenecennns .o 21, 25

Program ..ceeseeeses 13 GETX teveeecnncnnannns . 65, 72
extended functions/

memory module ...... 8 - H -
extended i/o module ... 8
extended memory module HP-41 function

configuration ...... 317 catalog ..ceeeeeeess. 363, 365
extended memory HP-IL interface 1loop

module, dual ....... 192 module .eeeess vessse B
external ROM .......... 17

-] -

- F -

IF ceeeeeeneesnssessess 326, 338
file sort, ]ceees 12

alphabetical ....... 308 IL eeeeeeececoancnaas ceee 8
file, ASCII, registers information, status ... 280

US€d DY ceeseeececeess 388 INSCHR seeevveneannenes 215, 222
file, program ..eeeae.. 14 INSREC s.vveeveeeeneass 215, 221, 222
file, pseudo-write INSTAT ceieeececencaanns 378

all ceeevenenennasas 282, 289, 299 interface, video ...... 24
file, working seeveeeee 67 interrupting control
file, write all ..... .. 280 alarm ceeeeeeecesess 340
flag 11 (automatic ISG teeveeerneeocaneses 66

execution) ......... 266
flag 25 (error - K -

TgNOre) seveeeeaceeses 16, 17
flag 50 (message) ..... 390, 391 key assignment
flag usage, 0S-41 ..... 378, 379 catalog seevesecessss 363, 365
flag, control ......... 378, 382 key assignment,
flag, system .veeveeeee. 378, 379 display ceeveecccces 337
flag, user ..eceeceeses 378, 379 key assignment,
format, "NaMe" file ... 312 function ceeeenveans 333
format, 0S-41 program key assignment,

NAME .eeeeeecsssnneee 9 Program ..ceeeeeeses 333
format, pseudo-ASCII Keycode .eeeeveeas eeeee 333

data .eeeeeecceaeees 253 KeYS teveesnsneocaneaneas 11
format, pseudo-write

all file ceveeeeeeas 282, 289, 299 - L -
FS? teiieenteennnnsaenas 326, 339
function catalog ...... 363, 365 LASTX c.oeeeese cesescess 18
function key LIST teeeeeecoccannnnns 21, 25

assignment ...e00... 333 "LOKMO" ..eeeeensssenss 266
function prefiX seeeeee 8 "LOKOFF"
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- M- "MSZME" s..eeeenn.. ceees t21, t281,
i300, p319,

M teiiieeannens ceseasse 9 b451
"M2CD" tieeieenneessass t65, 190, "MSZMPY L. .eeeeeeee.. t21, 144, p60,

pl95, b408 b398
"MZ2DD" i eiieecacennne t65, 196, "MSZ2MSD" tieeeeeeeeee.. t65, 1124,

pl97, b4l0 pl99, b4l2

"MZMD" ,...... . . t65, 184, "MSZMSP" i ieittecaann t21, 148, pbl,
pl93, b405 b399

"M2MPY L it ees cees t21, 132, p58, "MS2PD" iieeeeeeceess. t65, 1134,

b395 p205, b420
"MZ2MSDY L ieeeeen e ... 165, 188, "MS2XD" teeeeeceee eeees t65, 1132,

pl94, b406 p204, b4l9S
"MZMSE" iieeees ceseess t21, t281, "MSZ2XMAM L .iiieeeeeeeas. t215, 1242,

1292, p318, p272, b437
b449 "MS2XMDY L..ieeeeceeee.s tO5, 1120,

MM2MSP!" i iiieiesecsaes t21, i36, p59, p201, b450
b396 "MSZ2XME" tieieeeecensnns t21, t65,

"MZMSPL" ...... cescnns 13, 14 t215, t281,
"M2PDY L.ieenn ceeveeses t65, 194, 1302, p320,

pl97, b4lo0 b452

"M2XD" Liiieeen ceeeess t65, 192, "MS2XMP! . ieeeeeeeeees t21, 146, p62,
pl196, b409 b401

"M2XMAM it ieenennne «oo t215, 1224, "MSCAT" ceceeneesseaass t363, 1372,
p268, b432 p376, b464

"MZ2XMDM i iieeeennenoas t65, 186, MSCOPY 4eeeeececeeeeaess 281, 285
pl94, b406 MSDUP mass storage

"M2XME"™ ... cesseeeess t21, t281, device
1288, p318, compatibility «cec.. 306
b449 "MSDUP" .iieeeencas «es. t281, 1304,

"M2XMPY! i iiieeee cees. t21, i34, p59, p321, b454
b396 MSDUPA mass storage

master clear ..eeesecss 324, 325 device
master clear, compatibility ¢eeeo. 311

calculator status "MSDUPA" ..ieeeeeeeeess t281, 1308,
after ceeeeees ceeses 327 p322, b456

MCOPY (iieeene cesens «e. 281, 285 "MXM i ieeecerecccncnns t325, i354,
MCOPYPV cieeeenee eeeeees 281, 285 p359, b46l
medium, SOUIrCe ..ess eoo 285 "MSZ" i iiteeerecctcannn t325, 1352,
MEMORY LOST ceeeeeeeses 327 p360, b462
message alarm c.oeeeees 340 MY i eeteeereccnans .. t325, 1346,
message flag (50) ..... 390, 391 p357, b459
MK teeeeennns ceeecseess 326, 334 "MZ" fiieeenen ciecesns . 1325, 1344,
MM ciieieenne cecsessncns 12 p357, b459

module catalog seeeceses 363, 365
module, CuStOm seeeeees O - N -
monitor, TV ceeeeeecess 24
MRG +eeeese coveacs cesees 21, 28 name format, 0S-41
MS teeeeeencncssasccsnns 9, 12, 65, 69 Program ceeecescecces 9
"MS2CD" ..... ceacess eeo. t65, 1128, "NaMe" file format .... 312

p203, b4l7 NEWM tieieneeennccnnnns 309, 325, 332
"™MS2DD" ..... ceseeseess t65, 1136, NO=OP eeeesssccssnsans . 18

p205, b420 noninterrupting
"MS2MD" L iieeeeeseeeees t65, ill8, control alarm ..... . 340

plo8, b4ll null string ceeeeeceees 253
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number, XROM ....ce0eee 17, 18 pseudo-ASCII data
numeric data ¢eeeeees.. 64 format ceevececeeees 253

pseudo-write all file . 282, 289, 299
-0 - PURFL ..... teesesaassae 325, 331

PURFL bug seeseeennnnes 331
optical wand ..eeceeess 8 PURGE ...vevveseecnesss 325, 332
0S-41 cieveeecncas ceees 4 PWRDN ¢.eevveeeeeeessas 304, 308

- P - - R -

P eerso ceeassceasssssess 85 9, 10 R ceeeeennnnesanosanans 12
package, program ...... 313 "RCEX" teveeenne ceeenen t65, 72, ill3,
package, program, pll3, bll3

exampPle tueeeoesncns 315 RCL veeeeeens ceesescess 05, 68, 69
PASN tieveveocnccnes «es 326, 334 RCL (ST) veeeencennccns 78
PCLPS teeeecnsccnnnnnsne 325, 330 RCL IND seevveevcccsass 68, 69
peripheral catalog .... 363, 365 RCL IND (ST) seeevcaons 68, 69

peripheral printer .... 8 RCLALM tiviernenenns ... 326, 340, 341
PL teveeenessacsnsesaas 8 "RCLDM teeeeencnn ceesss t65, 69, 192,
plotter module seveeee. 8 p93, b93
pointer, program ...... 15, 16 RCLFLAG seeeenes ceeesse 326, 338

port extender ¢.eeeeee. 192 "RCLLY toeeeecenns ceees 09
power reset c.eeeeceees 327 RDN ceceececoccanneonas 78
PPC teiveecsoseaannneaae /5 8 RDTA teveieeecneans cees 65, 74
PPC ROM module .eveve.. 8 RDTAX 4ieetecencsnnenee 05, 74
"PRBC" sevveseeonnaneas t21, 25 READA ..vvieeeecnaneeas 21, 27, 65,
"PRBCD" +veeeeneceeeeess 392, 393 73, 281, 284
"PRBCOS" +iveveeceeaees 393 READK ¢ieeeveeeneennees 326, 336
PRBUF tieeeennccennne .. 65, 79 READP 4eveeracacenns eee 21, 26
prefix, function ...¢.. 8 READR ¢ieveevencesneees 65, 73
prefix, XROM ¢.ceeeeess 17, 18 READRX teeeencacones ees 65, 73
PRFLAGS siveeeenecanans 326, 339 READS seeieeeeeneannass 326, 339
PRGM tiieevenennaenanees 12 READSUB tveeeerenenncns 21, 27
primary device ..eeee.. 285 O
PRKEYS seeeeeeeeceacess 326, 337 record insertion ...... 217
program cataliog ....... 363, 364, 365 record, ASCII file .... 214
program key recovery, crash ....... 18, 19

assignment ...ceeee. 333 recovery, error ...ee.. 15
program name format, recovery, trauma ...... 18, 19

0S-41 seiiieeecacees 9 register, temporary
program number ........ 31 storage .eeeveceeess 13
program package ....... 313 registers used by
program pointer ....... 15, 16 ASCII file veevees .. 388
programming, REGMOVE eeeeececens «es. 65, 66

synthetic ..ecveee o 15 78, 393 REGSWAP ....viveeeeeeesss 65, 66
prompt term ....ce0000. 11 RENAME ....... cessvecaa 21, 27, 65,
PRP tieeereeceeananecaee 21, 24 73
"PRPR" ieeeveeeeeaness t21, 25, 392 reset, power ....eeee. . 327
PRREG +eeveeeeesncasseces 655, 69 RESZFL civeeveennnnccns 65, 71, 215,
PRREGX +eeeeeesesneeess 65, 69 218
PRSTK seveeeeecansenees 65, 79 .cesesas 326, 338
"PRSYNT" tieeevcencans . 393 RK ceeeeeeesssecasanees 326, 336
PRX eeeeeseececonneccaees 65, 79 LP
PRY ceeeecenceseceeeaes 65, 70 RSUB seveecnnnnas ceeees 21, 28
pSGUdO"‘ASCII s0e e 00 214’ 216



SAVEAS ......
"SAVEK"
SAVEP
SAVER ......
SAVERX ...
SAVEX ..evenn
"SCROLL"™

SEC ...........

SEEKPT ® o 66 0 60 0 0 0 0 o

SEEKPTA ....

S1Z€ veeenenne

size, ASCII file .

size, minimum,

f‘i]e ® ¢ 06 @ &6 0 08 0 08 o

SM tiieeenonnne

sort, alphabetical
file voeee

source medium

SRC teveenecnns

LN
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. 78
78

215, 219
t326, 335
21, 23
65, 67
65, 67
65, 77
t215, 1262,
p269, b433

. 68

ASCI1I

stack 1ift eeeceoces e

Standby mOde ® @0 ¢ 0 0 s o

statistical registers .
status information ....
status register ¢ .....
status, calculator,

after master clear .

status, calculator,

after MEMORY LOST ..

"STEX" o e 0 0 00 0

STo (ST) .
STO (ST) X

STO IND (ST) .
nSTOD

STOFLAG
"STOL"

subroutine,
superfluous END

removal
support program,

0S-41 .....

8 06 ¢ 6 0 00 00 00

STO IND o0 060 006 0 00 0 0 0

67, 219
67, 219
68
326, 337

. 11
11
216

220
326, 335, 336
65, 76

308
285
12
78
304, 308
70
280
209, 303

327

327
t65, 77, 1166,
pl66, b1l3
65, 76, 325,
328
78
65, 78
76
76
t65, 76, 1161,
pl62, b93
326, 339
69, 70
390

20, 22

392

synthetic programming . 7, 78, 393
system flag e¢eeceeeesss 378, 379

-T -

T ceeeeececonssansssnas 8
"TE" teieeeesscoseeenss t215, 222
temporary storage

register cceeeeecess 13
time module .iieeeeeess 8
TMP i ievecesessescnnas 12
tone alarm ..ceeeeeese. 340
trauma recovery ....... 18, 19
TV monitor .eeececesess 24

- U -

UNSEC seveeevececeneees 332
user flag seceesceeeess 378, 379

-V -

VER tieveecscscccneaeas 68
VER bUG seeeecesceceses 191
VF ceeeeeececescsnseeee 326, 339
video interface .eee... 24
VIEW (iieeeeececeeseaes 65, 69
VIEW (ST) ceveveecanees 79
VIEW (ST) X seveveeeeees 65, 79
VIEW IND .eeveeeecneass 69
VIEW IND (ST) ¢eeeeeees 69
VK teeeeecessosesananes 326, 337

- W -

W oeeeeeeecenecascenasss 8

WALL ceeeeeecnnancnsass 21, 24, 65,
68, 281, 283

WDTA .eeevecnceccessess 65, 68

WDTAX teeeeeescsssessss 65, 68, 325,
333

WNDDTA teeceeceeessssss 65, 80
WNDDTX ceeeeacsncssasss 65, 79
WNDLNK seeeevceeacssess 21, 29
WNDSUB svcececsncneesses 215 29
working file ceeeeeeees 67
write all file ceeeeeee 280
WRPV teeeeeeenccnsenees 21, 24
WRTA teeeeeececeosssass 21, 24, 65,

68, 281, 283
WRTK seeeeeeceacessessss 326, 335
WRTP sieeeeeveccasssses 21, 23
WRTPV teieeeveccessseees 21, 23
WRTR seeeececcecosccsssss 65, 67
WRTRX seeeeeeeeseseeess 65, 68

 



WRTS
WSTS

X...O.....I.

"X 2MD " .

"X 2MSD "

"X 2XMD "

X<>(ST)

X<>F

X<>X

X<>Y

XF

XIO0

XM ceeee

"XM2AA"

e 0 0 0

"XM2CA"

"XM2CD"

"XM2DAM

"XM20D"

"XM2MAY

"XM2MD "

"XM2ME"

"XM2ZMPY

"NXM2MSAN

"XM2MSD"

"XM2ZMSE"

||XM2MSP"

"XM2PAN

"XM2PD "

"XM2PS"
"XM2XD "

- X -

® 0 0000 006 0 00 0 0 0o

® 0 0% 006208 00 00 00

@ ® 060 8 Q@0 0 ¢ ¢ 0 08

@ 0@ 00 00 0000 0o o0

® 806 00 ¢ 0006 20 4 0 0 0o

® 0 08 006 00 0 00

e 0 6 6 ¢ 0 0000 ¢ 000

® 6 © 9 60 00 48 00 s 0 00

® 8 60600 0600 0 00 00

®©® 06600606006 060 ¢ 0 00

@ 0 0 06 0000 000 0 00
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326, 338
326, 336 "XM2XMA" . iiveeeeeeesss t215, 1228,

p271, b435
PXMZXMDY . .eeeeeeeesss t65, 1100,

pl99, b4l2

9, 10 "XM2XMP" . .eeeeeeeeeess t21, 140, p6l,
t65, 1160, b399
p208, b425 MXMCAT" cieeeeessssesss t363, 1368,
t65, 1168, p376, b4b4
p209, b426 XMS teeeeeecnecee ceeeee 12
t65, 1164, PXMXM o ieeeeesnsssesess 1325, 1350,
p209, b426 p359, b46l

78 "XMZ" ieeieessasaessss 325, 1348,
326, 337 p358, b460
65, 78 XROM prefix number .... 17, 18
78 XTOA ceveececosnssessss 259
8 XYZALM .eeieveensanesee 326, 340, 341

8
9, 12 -Z-
t215, 1236,
p274, b440 Z teteossscssesens cesse 10
t215, 1232, ZERO seeeeeeceasasooese 325, 332

p273, b439
t65, 1108,
p203, b4l7

t215, 1240,
p275, b44dl

t65, ill6,
p205, b420

t215, 1226,
p270, b434

t65, 198,
pl98, b4ll
t21, t281,
1296, p319,
b451
t21, 138, p60,

b398
t215, 1230,
p272, b437
t65, 1104,
p201, b4l5

t21, t65,
£215, 281,
298, p320,
b452
t21, i42, pb62,

b401
t215, i238,
p275, b44l
t65, ill4,
p205, b420
391
t65, 1112,
p204, b4l9
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