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Introduction

The objective of this manual is to provide a technical base for generating HP-41 bar code, that is, the information
necessary for you to develop your own bar code printing capability tailored to your specific computer-printer/plotter
system.

The minimum system needed is as simple as a minicomputer with a plotter or a printer. An example system would be an
HP 85A Personal Computer using an HP 7225A Plotter or an HP 2631G dot matrix printer.

%ol

Any mini (or larger) computer with a BASIC compiler that has 16K bytes of user memory will be able to compile and
run, with modifications for specific BASIC implementations, the sample software listed in this manual. The input
needed to generate the desired bar code for an HP-41 program listing and/or HP-41 functions can be entered through a

terminal. As an alternative input method, the generation program may be altered to accept punched cards or paper
tape.

If you use a plotter it must be able to create solid, dense lines at least .015” in width for a narrow bar and at least .030"
in width for a wide bar. Alphanumeric capability is also desirable but not necessary.

The software provided in the main body of this manual was written in HP-9845A BASIC, and was used to print bar
code on a Diablo 1650 Daisy Wheel Printer with a ‘“Titan 10’’ 96-character wheel. Appendix A contains flow charts for
these programs, and Appendix B contains the listings of the same programs adapted into HP-85A BASIC. A com-
parison of the differences between the HP-9845A and HP-85A BASICs may help you with your custom adaptations.
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You probably will have a different hardware configuration than was used to produce the two programs in this manual.
In that case you will not only have to adapt the language used but also it will be necessary to rewrite the sections that
actually print the bar code. For PRGMBR the sections that deal with the actual printing begin on line 1650 and line
4460; for FULFCN that section begins on line 5760.

You may find that at some time you will need a higher quality bar code than your system can produce. If this situation

arises it is recommended that you contact:

George Lithograph

620 Second Street

San Francisco, CA 94107
(415) 397-2400



Section 1
Description of Bar Code Types

There are four categories of bar code used by the HP-41 and HP-82153A Wand:

® Program Bar Code

@ Direct Execution Bar Code (Complete Key Phrases)
@ Data Bar Code

® Paper Keyboard Bar Code (Individual Keystrokes)

Every bar code row has overhead (header) information included in the left-most positions. This header provides the
means for error checking and signals the HP-41 as to which type of code the Wand is reading. A header can be as short
as 4 bits (single byte Paper Keyboard), or as long as 24 bits (program and sequential data). In this section the physical

makeup of each type is outlined.

Every row also has two start bars at the beginning of the bar code row, and two stop bars at the end of the row. These
are used by the circuitry within the wand module to determine scan direction. These start and stop bars are not included

in the figures for this section, but you must be sure to include them in your finished bar code row.

Program Bar Code

Program type bar code contains the necessary information to load program steps into the HP-41’s memory. Each row

contains the actual program steps, preceded by a three-byte header.

HEADER PROGRAM INFORMATION
START STOP

BARS BARS
You have the option to make your program bar code private if you wish. The HP-41 and the wand can work together to
provide a security system that will prevent accidental alteration or reproduction of important programs. If a program is
made “‘private’’ in bar code, when it is read into the HP-41, it cannot be viewed, altered, or reproduced through normal

operations.
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In every Program bar code row, the first field in the header contains the checksum. This is a running eight-bit sum with
end-around carry of the current row and all preceding rows. The second field, containing the next four bits in the
header, indicates the type of program; non-private or private. If the field is set to ‘‘1,”’ the program is non-private; if
the field is set to ‘2’ the program is private. The third field which specifies the row sequence number (modulo 16), is
four-bits wide. This field triggers an error message in the HP-41 if a row of Program bar code is scanned out of se-
quence. The fourth field, which contains four bits, specifies the number of bytes at the beginning of the current row
that are part of a multiple byte function carried over from the previous row. The fifth field concludes the header. This
field specifies the number of bytes at the end of the current row that are part of a multiple byte calculator function that
begins, but is not completed, in that row. The remainder of the bars in the row contain the actual HP-41 program infor-

mation.

A B C D E F
HEADER PROGRAM INFORMATION
A 8 bit Checksum (End-around Carry)
B 4 bit Type Indicator (Set to One or Two)
C 4 bit Sequence Number (Mod 16)
D 4 bit Number of Leading Broken Function Bytes
E 4 bit Number of Trailing Broken Function Bytes

24 bits =3 Byte Header
F Up to 13 Bytes of Program Information

Figure 1. Program Type Bar Code

Direct Execution (Complete Function) Bar Code

Many HP-41 functions require multiple keystrokes. With Direct Execution type bar code, those keystrokes can be
replaced by one row of bar code. A row of Direct Execution bar code has two bytes of header information plus up to
twelve bytes of the function code.

As with other types of bar code, the first eight bits of the header contain the checksum. This is a local, end-around carry
checksum. The next four bits in the header are set to the value ‘‘4”’ to indicate the Direct Execution type. The last four
bits of the header field are not used, and should be set to zero.

A B C D
HEADER COMPLETE FUNCTION CODE
A 8 bit Checksum (End-around Carry)
B 4 bit Type Indicator (Set to Four)
C 4 bit Unused (Set to Zero)

16 bits =2 Byte Header
D Up to 12 Bytes for Function Code

Figure 2. Direct Execution Type Bar Code
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Data Bar Code

Data type bar code can contain either a number or an alphanumeric string. A number may have up to 29 digits,
however internally the HP-41 has only ten digits in the mantissa and two digits in the exponent. An alphanumeric string

may be as long as fourteen characters (ASCII bytes).

Standard Data

When numeric data is read it is loaded into the X-register. Alphanumeric data is either appended to the current con-
tents of the Alpha register, or the Alpha register is cleared before the string is loaded. The wand function
overrides the normal destination of the data by storing what is scanned into the HP-41 data storage registers indicated
by the contents of the X-register. (Refer to page 11, , in the HP 82153A Wand Owners Manual.)

The Data bar code overhead information is contained in the leftmost twelve bits for the numeric data type and the left-
most sixteen bits for the Alpha data types. For all data types, the first byte is an end-around carry checksum. The type
field (next four bits) is set to ‘“6”’ for numeric, ‘“7”’ for alpha-replace, and ‘8’ for alpha-append. Figure 3 illustrates
the numeric data bar code. The Alpha types (7 and 8) have an additional four bits of overhead which contain the

number of Alpha characters in the bar code string. (Refer to Figure 4.)

A B C

HEADER NUMERIC DATA

A 8 bit Checksum (End-around Carry)
B 4 bit Type Indicator (Set to Six)

12 bits Header (1-1/2 Bytes)
C Up to 29 Digits

Figure 3. Numeric Data Type Bar Code

A B C D

HEADER ALPHANUMERIC DATA

A 8 bit Checksum (End-around Carry)

B 4 bit Type Indicator (Set to Seven or Eight)

C 4 bits Number of ASCII Characters in String
16 bits - 2 Byte Header

D Up to 14 Alphanumeric Characters

Figure 4. Alpha Data Type Bar Code
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Sequenced Data

Sequenced data is an additional format for all data bar code types. It has in the header of each row a twelve-bit
sequence number that is used by to prevent loading data out of order. Sequenced data bar code assures that
the data is always loaded in the intended order. (Using the wand function , this format is readable by revision
“F”’ and later wands.*)

The first byte of sequenced data bar code is the checksum. The next four-bits contain the type indicator, which is set to
9"’ for numeric, ‘10"’ for alpha-replace, or ‘‘11’’ for alpha-append. Next is the twelve-bit sequence field. This field is
ignored by the Wand when the bar code is scanned normally (not under control). Please note that the alpha
types, 10 and 11, do not have a character count within the header.

A B C D

HEADER DATA

A 8 bit Checksum (End-around Carry)

B 4 bit Type Indicator (Set to Nine, Ten, or Eleven)
C 12 bit Sequence Number
D

24 bits = 3 Byte Header

Figure 5. Sequenced Data Bar Code (Rev. F and Following)

*The first marketed version of the HP 82153A Wand was revision E. There is no functional difference between revisions E and F except for the use of the
additional sequenced data bar code types. To determine the revision letter of your wand remove all modules from your HP-41, then plug in the wand
and press | Shift |, [ Catalog | 2 [ R/S |. The revision letter will appear in the display.
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Paper Keyboard Bar Code

This type of bar code represents one keystroke. The number pad keys are represented by a one-byte (8 bits) row. All
other keys and one byte functions are represented by a two-byte row.

The error checking is accomplished for these shorter bar code rows by using a slightly different configuration than the
other bar code types. For the one-byte code, four bits represent the keystroke and the other four bits are mirror sym-
metric to the keystroke representation pattern. The two byte rows have twelve bits of data and four bits of checksum,
computed as a sum of the data in four bit nybbles with end-around carry.

A sample program is not included to generate Paper Keyboard bar code. Since these are short rows, with values that do
not change, a simple program using a table lookup is recommended. The physical description for all the keys follows.

ONE BYTE PAPER KEYBOARD
a a aab bbb
— N — —
A B
FUNCTION VALUE OF A VALUE OF B

0 0000 0000
1 1000 0001
9 1001 1001
. 0101 1010
EEX 1101 1011
CHS 0011 1100
<« 1011 1101




12 Description of Bar Code Types

TWO BYTE PAPER KEYBOARD

a aaab c¢ccc dddddddd
N —— N —_ e’ ~

A B C D

1. Programmable Functions: Found in the following locations in the HP-41 Function Table (Table llI,
page 45).
Row 4 column 0 through Row 9 column 15
Row 10 columns 8 through 14
Row 12 columns 0, 14, and 15
Row 13 column 0
Row 14 column 0
Four bit Checksum (End-around Carry)
0
000
Eight bit Function Code
(such as ABS, Row 4 Column 2=01000010)

OO w>»

2. Alpha Characters (Keys)

A = Four bit Checksum (End-around Carry)
0
001
Eight bit ASCII with Most Significant Four Bits Doubled. (For example the ASCII for
“A” is 01000001. With most significant nybble doubled the bar code value for the
character A becomes 10000001.)

oOoOow
nnn

3. Indirect

10 (1010)

0

2 (010)

128 (10000000)

OO w>»

4. Non-Programmables

A = Four bit Checksum (End-around Carry)

B =0

C = 4(100)

FUNCTION VALUE FUNCTION VALUE

D = CAT 0 SST 8
GTOL 1 STAYON 9
DEL 2 PACK 10
COPY 3 DELETE 11
CLP 4 ALPHA 12
R/S 5 PRGM 13
SIZE 6 USER 14
BST 7 ASN 15

5. XROM

A = Four bit Checksum (End-around Carry)

B =1

C = fff

D =g ghhhhhHn

fffgg =ROMILD. Number

h h h h h h =ROM Function Number

For Example: has ROM I.D. =27 and ROM Function = 5. Therefore fffgg=11011,
and hhhhhh =000101.




Section 2
Physical Specifications

There is a wide variation in the appearance of readable bar code. However, some properties are shared, and cannot vary
beyond certain limits. This section contains a description of the characteristics of readable bar code so that you will be
able to judge the acceptability of HP-41 bar code.

The performance of bar code depends heavily on print quality. The printed characters must exhibit high contrast and
good definition. Stroke width and location should be maintained as closely as possible to their nominal values. Hewlett-
Packard Corvallis Division concurs in general with the recommendations of ANSI X3.17-1977 ‘‘Characters Set and
Print Quality for Optical Character Recognition’’ (OCR-A)*. Many of the recommendations in that document are
‘‘based largely upon expert opinion and judgement and are not fully substantiated by extensive test data and measure-
ment’’. Also contained in this section is a discussion of the special characteristics of HP-41 bar code which differ from
the recommendations of OCR-A.

Size and Shape

All four categories of bar code that are acceptable to the HP 82153A Wand look essentially like that shown in Figure 6.
The information contained in the bars is encoded using narrow bars for ‘‘zeroes’’ and bars twice as wide for ‘‘ones’’.
These bars are separated by spaces which have the same width as the narrow bars. The bars containing the information
are always preceded by two ‘‘0’’ bars and followed by a ‘‘1-0’’ combination. These ‘‘start’’ and ‘‘stop’’ sequences are
used by the decoding electronics to determine scan direction. This allows HP-41 bar code to be scanned either forwards

or backwards.

N—— - | —

START BYTE 1 BYTE 2 BYTE 3 BYTE 4 STOP
BARS BARS

THE NUMBER OF BYTES MAY VARY FROM 1 TO 16

Figure 6. Configuration of HP-41 Bar Code

There will always be an integral multiple of eight-bit bytes between the start and stop bars, but there cannot be more
than sixteen bytes in any given row. If there are too many or too few bars in a row of bar code, the decoder in the wand

module discards what it has read.

*Available from American National Standards Institute, Inc., 1430 Broadway, New York, NY 10018.

13
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+

“H

N

i

> > usn

wyqn

WIDTH* TOLERANCE SUGGESTED VALUES
ngr W +.002" W- %005” 0.022" + 0.003"
g W — 002" W‘%‘°°5" 0.018” + 0.003"
g 2W - .002" w- %‘005" 0.038" + 0.003"
o H > 0.35”

*Bar widths are arbitrarily reduced by .002” to allow for the differences between bar width perception of the wand and the human eye.

The dimensions shown in Table I may be varied widely, but we have found them to be a very good compromise between
compact code (which occupies little area but is difficult to read) and extensive codes (which is easy to read but requires a
lot of space). Printers have found that it is easier to maintain location than stroke width. If there were no error in
placing the bar, and no voids in the bars or spots in the spaces, then the bar width could vary as much as 10% of the
width of a zero bar without severe loss of readibility, and as much as 20% if degraded readability were acceptable.

Table I. Bar Size Specifications

Figure 7 shows examples of bar code having excessive stroke-width error.

STROKES TOO NARROW

ZERO WIDTH: “0” =0.014"
SPACE WIDTH: “S” =0.026"

STROKES CORRECT

uon = 0020 "
“8” =0.020"

STROKES TOO WIDE

‘5011 = 0'026 n”
“S” = 0.014"

Figure 7. 20-Mil Bar Code Having Excessive Stroke-Width Error




Physical Specifications 15

It might seem reasonable to make the bars and spaces narrower and narrower, but the optics in the photodetector is
such that the wand “’sees’’ a spot between 0.011” to 0.016"” in diameter. Bars smaller than this will often read, because a
bar only 0.004” to 0.009” wide will sometimes be detected. However, such bars usually read only when the wand is held
in a particular orientation. To read very narrow bars, the wand must be tilted as shown in Figure 8 until the spot of light
it produces is in the best possible focus. All bar code is more easily read when the wand is held in the ‘preferred orienta-

tion”’, but marginally-narrow bar code cannot be read in any other way.

N

d <05 mm

0 < o < 30° MAX

PREFERRED ORIENTATION IS:

10° < o < 20°

AND TIP SHOULD TOUCH THE PAPER DURING READING

Figure 8. Preferred Wand Orientation

Paper and Ink Considerations

There is yet another reason to hold the wand in the preferred orientation; it has been found that the surface of some
paper is specular or mirror-like. Bar code printing on such paper is likely not to read if the wand is held perpendicular to
the paper. The smooth surface reflects so much light that even black bars appear to be white. Accordingly, it is wise to
choose a paper that does not have a glossy surface. Unfortunately, it is also necessary to avoid rough-surfaced papers,

because excessive variation in paper reflectance can be troublesome as well.

The wand electronics determines the difference between bars and spaces by measuring their relative contrast. Print
Contrast Signal or PCS is defined to be the difference between white and black reflectance divided by white reflectance
and expressed as a percentage where Rw = White Reflectance and Rb = Black Reflectance:

It is desirable to maintain PCS as high as possible. The wand’s response to bar code is also dependent on battery
voltage. A battery level near the low-level-detect threshold might prevent reading bar code having a PCS below 60%,
while fresh batteries might allow 30%-PCS bar code to be read. Bar code having a PCS as low as 20% can sometimes be
read with fresh batteries by paying particular attention to wand orientation.

Since people see a broad range of colors, it is not usually possible to judge PCS by eye. The light-emitting diode in the
wand produces light having a wavelength of 700 nanometers, close to standard wavelength B680 mentioned in OCR-A.
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Variation of reflectivity within bars and spaces can cause misreads. The amount of permissible reflectivity variation is
between 10 and 20 percent. Reflectivity variation, an inherent property of paper and ink, also results from the presence
of voids and spots. Voids in inked areas and spots in un-inked areas should be minimized, but we have found that voids
of not more than 0.005” spaced no closer than 0.009"” usually do not cause a misread. Bar code containing voids and
spots will not be readable with as much freedom of orientation and speed as will clean bar code. Because the wand’s
response to low-level signals is a function of battery voltage, noisy bar code is usually easier to read with low voltage

batteries.

The opacity of paper determines whether or not bar code can be adversely affected by printing on the reverse side of the
paper. Opacity of paper suitable for optical character recognition exceeds 60%, but Hewlett-Packard Corvallis Divi-
sion recommends the use of paper exceeding 85% opacity. Paper porosity is probably important for reverse show-

through also, because the effective opacity will be reduced if ink can move into the paper.

The following plot shows the PCS that perfect bar code would appear to have when viewed through paper having par-
ticular values of RO and Rinf. Since wands can often read bar code with a PCS as low as 30%, it is probably wise to
avoid papers with reflectivity less than 70%. Papers of lower reflectivity might have excessive show-through.

= = P= P= P= P= P= P= P=
40 - 09 08 07 06 05 04 03 02 01

08

06
05 |

04 L

03

0.2

INFINITE-PAD REFLECTIVITY, Rinf

0.1 +

1 1 | I 1 1 | 1 1 ]
01 02 03 04 05 06 07 08 09 10
SINGLE-SHEET REFLECTIVITY, RO

All of these characteristics interact in ways that are very difficult to quantify. The best way to test bar code readability is

to try to read bar code samples with the wand held in various orientations and with battery voltages ranging from 4.1 to

6 volts.

W=.010" W=.020" W =.040"
Figure 9. Different Module Width Bar Codes



Section 3
Sample Software

Generating Program Type Bar Code (PRGMBR)

PRGMBR allows you to type in numbered HP-41 instructions and will insert the instructions into a text string for later
use. The line number of the HP-41 instruction may be from 1 to 2233. This number determines the order of execution
of the instructions. The number 2233 is maximum because it is the largest number of bytes available in program
memory. If an HP-41 program is very long, a renumbering command can be used to create gaps in the numbering
scheme to allow for later insertion of HP-41 instructions. Instructions can also be deleted or replaced. In addition, you
can save an entire HP-41 program in a file for later use. Other features include the single word commands to compile
and generate bar code for an HP-41 program, save and retrieve the compiled HP-41 machine language, and list or
delete the entire program. The syntax and action of each command is given in Table II, page 18, and will be printed out

by the program if a ‘“??”’ is typed in response to the prompt symbol.

PRGMBR is structured with a main routine that generates the prompts and decodes the input. A jump table in the main
routine is used to call a series of other routines which perform the command functions. The limited decoding done by
the main routine is performed only to determine if a command or an HP-41 instruction has been given. The subroutines
will then be able to retrieve the HP-41 program by a linear inspection of the pointer array. Replacement, deletion, and
renumbering of instructions, therefore, only involve manipulation of the pointer array. (Insertion of an instruction

requires that the instruction number—an integer—must fall between two existing instruction numbers.)

PRGMBR Syntax

In almost all cases, the syntax of the HP-41 instructions (recognized by ‘‘PRGMBR”’) follows that of the HP 82143A
thermal printer and of the HP-41 program listings distributed by the HP User’s Library. The few exeptions, dictated by
the difference between ASCII and the HP-41 character set are shown below:

HP-41C Character Substitute ASCIl Character

Z u&n
A u@ ”
+ u#n

Single quotes instead of double quotes are used for inputting HP-41 Alpha text and Alpha labels. The alpha append
instruction is indicated by an ‘‘A’’ preceding the single quotes and character string. See Table V, page 54, for the

character set and their decimal values.

17
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Sample Software

Commands for Program “PRGMBR”

COMPILE — Compiles the current HP-41 program and loads the compiled code into the
array M.

DELETE n — Deletes the instruction given by n from the current program.

EXIT — Halts execution of the bar code generator or of the line number generator.

GETPROG — Retrieves compiled code from a file on cassette tape (routine prompts for a file
name).

GETTEXT — Retrieves program instructions from a file on cassette tape (routine prompts for
a file name).

LIST — Lists the entire current HP-41 program.

NUMBER — Automatically generates instruction numbers for HP-41 program entry. The

starting number and size of the increment are requested by the routine. This
routine is halted by typing “EXIT".

RENUMBER — Renumbers current HP-41 program instructions (routine prompts for the old
starting number, new starting number and size of the increment).

RUN — Generates the bar code from the compiled code (will not run unless compiled
code has been generated).

RUNPRIVATE — Generates bar code for a private program.

SAVEPROG  — Stores compiled code for the current program on cassette tape (routine prompts
for a file name).

SAVETEXT — Stores instructions of the current program on cassette tape (routine prompts for
a file name).

SCRATCH — Erases the current program.

?? — Displays a list of available commands and syntax rules.

Table II.
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PRGMBR* Program Listing

1
1

HF-41 USER LAMGUAGE COMPILER AMD BARR CODE GEMERATIOH FROGEAM
THIZ FROGRAM FPROMFTES FOR HUMEBERELD HF41 IWSTREUCTICHES AHD STORES THEWM
FOR LATER COMPILATION CIMITIATED OW COMMAMD:. THE IMSTRUCTION
HUMEERS MAY EE FROM 1 TO 2248 <THE TOTHL MUMEER OF EBEYTES AYAILAELE
FOR USE IM A PROGRAMX AMD MUST EE IMTEGERS. THE COMPILED CODE WILL
EE USED T0O DRIWE A EAR CODE GEMERATIONW ROUTIME MHICH WILL CRLCULATE
THE EIT FPATTERH FOR A ROM OF BAR CODE. THIZ EIT FATTERHM WILL AFFERR
WITHIW A LOOF, AT WHICH POIWMT THE WSER WILL EE ARELE TO CALL HIS OWH
FLOTTIMG ROUTIMES TO GEMERATE HF-41 EBAR CODE. THE COMMAMDE
AVAILAELE IM THIS PROGRAM ARE:

L W

£ B B ) (R B R R
DR IR A

13"HUMEER": GEMERATES LIME HUMEERS FOR HF-41C IHSTRUCTIONS
7S "LIST": LISTS THE IHSTRUCTIONS CURRENTLY EMTERED
S JURUM":  CHECKS FOR FRESEWCE OF COMPILED CODE AMD FRODUCES
3 THE EAR CODE EIT FATTERM.
3 43"COMFILE": COMFPILES THE CURREMT TEXT IWTO MACHIME CODE

o

SY"REHUMEER": ALTERS THE 41 IWSTRUCTION HUMEER SERUEHCE
2 U"SAVMETEST" D SAYES THE CURREHWHT TEST OH SETTE THFE
"GETTE=T": RETRIEYES THE TE=T FROM CA: TTE THFE
Z2y"SAVMEFROS":D SAVYES THE COMPILED MACHIWE CODE OW THFE
QAUGETRFROG": RETRIENMES THE COMPILED CODE FROM THFE
1E2"EXIT": HALTS THE USER LAMGURGE COMFPILER FREOGEAM
11»"DELETE": DELETES THE HWAMED IWSTRUCTION HUMEER FREOM THE
CURREMT TEXT.

'RATCH": ERASES THE CURREWT INSTRUCTIONS EWTERED
Z2URUHFREIVATE": FENEPHTE‘ EHF EDDE FHF H FFIWHTE FFHGFHH
| ¥ XXX EXTEEXEEFED * %

IMTEGER I,

ooCn So0n

@ n

o

b

VFS.FE.FT,

ST T I AR I SIS A I R B

5 INTEGER Fi, F_. sF3,E,
@ INTEGER IS,El,E: E;,TJ,H1,H_,P5,L5,EE,“ E:
7S DIM T$[SE81,T1$0201,T24030]1, 550501, A$C15081, B$0915]
20 DIM S1$c273011, 1401842061, HI$03], HE$02],H4$09], 0@ 011
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1] MAIH FROGRAM: WRITES FROMFT FOR TEXT OR COMMAMD EMTREY AHMD EITHER

!
! DECODEZ THE IMNSTRUCTION HUMEER AHD EHTERS THE TEXT IMTO THE TEXT
! ARREAY, OF U:E- THE COMMAWD JUMF TRELE TO JUMF TO THE CORREECT COMMAMD
OH ERRDR 5
H1$=CHR B R
HZ$=CHR# CHREFC23
Hag=" "
T$=T1s=T2g=""
|
FOR I=1 TO 2e 'READ LOCAL LAEBELS & STACK REGISTER MHEMOMICS IHTO S1%
READ S14(I0
HEXT 1
FOR I=1 TO 183 'READ SORTED IHMSTRUCTION MHEMOMICES IHTO I#, IMSTRUC,
READ I#cIlx,I1¢Ix IYALUES IWTO Il FOR TAELE IRIVER
HEXT I
FOR I=1 TO &8 'READ IW WALID C
REALD C#CIx,C20I0 'CHARACTERS IH
MEXT I
!
FOR I=1 TO 2248
Fela=-1 PIMITIALIZE ARRAY OF FOIMTERS IMTO TEXT STRIHNG
MiTa==1 PIMITIALIZE COMPILED FROGREAM ARREAY
MEXT I
Ag=""
T=Fe=F2=@8 'IMITIALIZE TEXT STRIMG FOIMTER AWD FLAGS
|
IMFUT "DO ¥OU WAMT A LIST 0OF THE AYA
IF ¢T1f="H"> OR (T1$="HO"» THEHW Z5@
IF T#="SCRATCH" THEW 3358
5 GOTO 35688 'FRINT OUT REFEREHNCE
Courtezyw BYTE Publications, Inc. Copwright 1
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'SET P DIARELD COMTROL CODES

CHARACTER THELES FOR CHARACTER CHECK
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HARARCTER COLDE IM C:

ILAELE COMMAMDET",T1#




20 Sample Software

24 ! BEEGIH PROMFTER SECTIOM: ASE FOR COMMAHD OR IMZTRUCTION
25 THFUT """, T#
35 I=FOScTE, " "2 VSET I TO FIRST WORD OF IHFUT

W=k=D=g

FS= I'SET FRIWACY FLAG TO IMDICATE A HOM-FRIWATE FROGRAM

37 IF I=a THEHW 33248 VOME WORD COMMAMD
= Ti1%=T#$0[1,I-11] TEXTRACT FIRST WORD OF IMFUT

IF Ti#<>"LELETE" THEHM 48% ICHECE FOR A DELETE CUOMMAND
T1$=TRIM$FCTELI+112

I=LENHCT1#2+1

I=1

IF I-1x4 THEH S1i@ VCALCULATE IMSTRUCTION HUMEER VWALUE
FOR J=I-1 T 1 STEF -1

IF «T1#CJ, J1<"a"y OR CT1$0J,J1x"9") THEH S8Q
dHCHUMOTI$0T, J10-4230 18k

kE=k+1

HE®T T

0
R AR IR AL B

o0

L3 PO T e o T

48 THEH 314
THEH 4£35 'DELETE IMESTRUZITON IF FLAG IS

ET

o

n

1
Pt 1
GOTO =258
TE=TRIMECTEII+1]2 'EMTER TEXT AMD DELIMITER IHTO TEST AREAY AMD STORE
A¥=RELTEL" 1" IFOIMTER AT THE IWDEX GIVEW BY IMSTREUCTION HUMEER
Fouwa=T
T=T+LEHCT$2+1
GOTO z258

I ERROR MEZSAGES
FRIWMT "?7 - GIWE HUMEERED STATEMEMT OR A COMMAHDY
GOTO 256
FRIMT "STATEMEWT HUMEER “ALUE TOO LARGE"
GOTO 254
! ##%  COMMAMD JUMP THELE  ##=
IF T#="HUMEER" THEH &7H
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b IF T#="LIST" THEHW 7v&:
b IF T#="RUH" THEH 925
IF T#="COMPILE" THEHW 1325%

IF T#="77" THEH 2588

IF T#="REMUMEER" THEH =
IF T#="SAVYETEST" THEHN
IF T#="GETTEXT" THEHW 39
IF T#="SAYEFPROG" THEH 4R35

IF T#="GETFROG" THEH 4148

IF T#="SCRATCH" THEHW 295

IF T#="ExIT" THEH STOF

IF T#<»"RUNPRIVATE" THEHW &85

FS=2

GOTO 2925

FRINT "?7? - UWRECOGHIZAELE COMMAWHDM

GOTO 258 IGO0 BACE TO FEOMFTER

I % * % % % ¥ ¥ % EHMD OF MAIM PROSEAM * * % % % % % % * % * %

I % % % % % % % % “AUTOY REOUTIHE # % % # % * % % # % * % ¥ % % % %

! THIS ROUTIME AUTOMATICALLY HUMEERS THE 41C IHSTREUCTIOHS AMI

! THEM IHTO THE TEXT AREERY. TO LEAYE THIS EOUTIME, TYFE “ESIT .
IMFUT "GIVE THE STARTIHG WALUE AMD SIZE OF THE IHCREMEHT",W,#1

IF V:2248 THEHW V=8

FRIMT "a"iW 'FPRIMT THE FROMFT AMD THE LIHE HUMEER
INFUT T#

IF T#="E®IT" THEH =48 'LEAYE EOUTIHE AMD G0 TO HOREMAL FROMFT
ARF=AFLTFL"I" 'EHTER IHMHSTRUCTIOW IHTO TEXT ARRAY
Fova=T

T=T+LEHCT$1+1

PERR LS

GOTO &75

FEINTER IS 15 'ERROR MESZAGE FOR STATEMEWT HUMEER
FRINT "STATEMEWT HUMEER “ALUE TOO LARGE"
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Sample Software

GOTO Z48 IRETURN TO HOREMAL FROMPT

I % % % % % % % % % EMD 0OF “AUTOS ROUTIHE # * % % % % % % % % % % #
% % % % % % % % % VLIST” ROUTIHE 3 * 3
I THIS ROUTIHE LISTS THE CURREHT FROGREAM HELD IH THE TEST STREING

FOR I=1 TO 2248 ISTEF THEOWZH FOIMTER THELE AHD FRINT
IF Folx»s@d THEM QT TE=T IF A YALID FOIMTERE IS SEEHN
Ti$=FHI$ A%,F"
FRIMNT I:;T1#

HE=T 1

GOTO 258

box o+ » x * % % % * EMD OF “LIST” EOUTIHE
s % % % % % % % % x “RUHT ROUTIHE * = * ¥
! BAR CODE DATA GEMERATIOW ROUTIME: THIS ROUTIME THEES
' HELD IM THE “M“ HAREAY AWD COMYMERTS IT IMTO THE EIT FRTTERM REFRESEMTIHG
I HF-41 EARE COLDE. THE EBIT FATTERHW AFFEAR:Z WITHIM A LOOF IM 1& EYTE SEG-
! MEWMTZ, IMCLUDIMWG 2 BYTES OF HEARDER IDATA AWHD START AWD =TOP EITS. OTHEE
I IMFORMATIOW SEEM AT THAT FOIWMT WILL EE:

! 1»THE HUMEER OF EYTES IM THE CURREHT SEGMEMT (HELD IW “E272
|

|

|

i

|

* X £ X ok X ok ¥ ¥ * *

E R A
ERE I N

COMPILED FROGEAM

Z2»THE LIME MUMEEE 0OF THE FIRST IWSTRUCTION IM THE CURREHWHT SEGMEMT
CHELD IH LS )
Z2»THE LIHME HUMEER OF THE LAST IMSTRUCTIOHN SEEM IM THE CURREHT
SEGMEWHT CHELD IH IS 3

! 43 THE EAR CODE ROMW HUMEER < "HELD IH
IF F2=1 THEH 348 ICHECKE FOR FREMIOU
FRIWMT "A FROGEAM MUST EE COMPILED FIRST!™
ZOTO 254
IHMFUUT "EWMTER THE TITLE 0OF THE FREOGEAM (&8 CHARALCTEERS
I #xxxxxTHIS SECTION WRITES OUT TO THE DIAELD 1658 %=
FRIMTER IS 2 'SET FPRIMTER TO DIARELO LU
FEINT CHR$:12>
FRINT USIHG "18:,58R";T#
FRIWT " "
; nry 7 152 COMTAIMS THE HUMEER OF EBYTES IH THE FROGEAM
IF 22 MOD 7:8 THEH H==+1
FRIWMT " FROGRAM REGISTERS MEEDED: "j®
FRIWMT " *
FREINTER I3 15 'RESET FRIWTER EBACE TO CRT
HF-41 IHSTRUCTIOW COUMTER AT &
COMFILED DATA ARERAY "M FOINTER AT @
EAR CODE ROW EBYTE FOIHTER AT 2
VETART IMESTRUCTION LEMGTH COUMHTER AT &
VSTART # OF WORDS SIMCE LAST IMST. COUNTER AT @
: EAR CODE ROW COUMTER AT 8
LEADIMG FARTIAL FCH. EYTE COUNWTER AT @
TEAILIMG FARTIAL FCH. EBEYTE COUWTER RT @
FIRST IMSTRUCTION OF EOQW COUHTER AT &
CHECKSUM COUMTER oSUM MOLD 2Ser AT &
TO 132 'ZERO OUT THE EBIT FATTERM ARRAY

COMPILATION

OF LESSH",T#

EEEEFEEE

oo

D]

o

POIMSTRUCTION TRAMSLATION SECTIOM:  LOAD IMSTRUCTIONS IMTO A EAR CODE

! FOW AWMD KEEF COUMTERS FOR THE HEARDER DATA CHOTE THAT EZ IS SET TO THE
! HUMEER OF EYTES EXFECTED T0O COMPLETE THE CURREEHT IMSTRUCTIOW, AND

! SZERYES AS A FLAG FOR THE EEGIMHMIMG OF THE HMEXT IMSTRUCTIGOH?
S1CEE+10=MIEL+12 'TRAHSFER MWORD FROM ‘M INTO 1& EYTE EBEUFFER =1
El=E1+1 'UWFOATE “YARIAELES

'IF EZ=8 THEM IMSTRUCTIOW EMDSZ; RESET COUMTER

GOTO 14325

IF B3¢
TS=TS5+1
GOTO 1435

IF S1¢B23<»@ THEN IS=IS+1 !IF E3<@ THEW IMSTRUCTION IS STARTIHG; IHCREMENT

THEH 115% 'IF BZx3 THEM IHSTRUCTION COMTIHUES

21



22 Sample Software

IF MC{E1»>143 THEH
! **FROCESS OME EYTE IMSTRUCTIOMS*=

| CHECE FOR AM ALFHA EXECUTE OF A GCOTO2 ALFPHA
[ FUCTION. CGET SI1ZE FROM SECOMD BYWTE:
THEHM 1215

|

IF CMOBL X2 AMD CMOEL
E=MOBEL+1 Y MOD 1e+1
TS=T5+1

GOTO 1435

CHECKE FOR A DIGIT EMTRY IMSTRUCTIOH
» THEH 127d

IF CMOBELX1er OR CMOEL .
I=E1+1

IF cMeIx<ler OR CMOI » THEHW 1244

I=T+1 PSTEF THROUGH IMSTRUCTIGHS UMTIL EHMD OF
GOTO 1223 'DIGIT EMTRY HAS BEEM SEEN

Ezx=I-E1-1

TS=TS+1

B THEH 1435 VCHECE FOR SIMGLE DIGIT IMSTRUCTIOHN

14325
'PREOCESS ALL OTHER OME EYTE IMSTRUCTIONS

14325

! #*PROCESS TWO EYTE IMSTRUCTIOMZ*#*

IF MCEL " THEHM 1: ICHECE FOR ALFHA LABEL AMD EMD IMNSTRUCTIONS
IF CMEBLX1320) OR S THEH 13245

TS=TS5+1
IF El+2:

[&

X

THEH 132Z8 ICHECEKE FOR THE EMD IMSTRUCTION

GOTO 1435
Z=MOBL+Z
GOTO 14325

Ez=1 IPROCES!
TS=TS+1

GOTO 1435

! *#FROCESS
IF MUEL ‘43 THEH 1395
IF MiB1 =248 THEHW 1278
BEx=2

TS=T5+1

GOTO 14325

EZ=MeELY MOD 16 IFROCESZS ALFPHA DATA EMTEY IMSTRUCTIONS
TS=To+1 PCGET LEWHGTH FROM FIRST EWTEX

! EAR CODE ROW SETUR SECTIOHN: THEE DATA FOR THIZ ROM AMD
CALCULATE THE HEARDER DATA AWD OTHER “WARIAEBLES

MOD 1&+2 'ALFHA LABEL:GET =IZE FROM THIRD EYTE

SHORT FORM GTOOS CTWD BYTES LOMG

THREE EYTE IMSTRUCTIOMZ ==
VPROCESS LOMG FORM GTOCS AMD HEQCS

CEECLIEDY AMD CB14S THEH 1835

VWFDATE FARTIAL FUMCTION COUMTERS

MOD 1&#15+TS MOD 1
“=BZ-3 THEH 1478
H1 MOD 1&#1e+H1 MOD 15
! EMTER FRIWACY WALUE AMD SEQUEHCE HUMEER
e

VCALCULATE CHECKESUM ©R CUMULATIYE SUM MOD

2

=

THEH C5=C5 MOD ZSe+1

oo

1498

14395 HMEWT I

1588 S10102=C3

COMMERSION SECTIOMW: COMVERT THE CURREMT ROW OR SEGMEMT IWMTO A
EIT FPATTERH REFRESEHTIHG THE EAR COLDE.

I=1 TO EZ2 'COMWERT DECIMAL DATA T3 A BIHARY FATTERH
b S10Is
S45 FOR Ww=2+I#2 TO I+0I-12#3 STER -1

ICQUNHTER IF HOM-HULL IMST. AMD CHECKE FOR LEHSTH

I CHECK FOR A COMPLETED ROM A FILLED EUFFER:

(g
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Sample Software
Mon &
'ARDD START AMD STOR EITS

AT THIS POIMT, THE ARRAY “E° HOLDS A SERIES OF 175 AMD 873
SEMTING A SIHGLE ROM OF 41C FROGRAM EAR CODE, IMCLUDING
THE STRRT AHD STOF BITS. OTHER DATA WILL BE FOUME IM THE

YARIARELES E2,%53,LS AMD IS RS EXFLAINED ABOVE.

##+THIS 15 THE BRR CODE GEMERATION AND OUTFUT SECTIGH
HF FOR ERR CODE GEMERATION OM A DIRELD 165& DAISY

! FRIMTER MITH A TITAM 18 S&-CHARACTER METALLIC DAISY

T1$=FHP${53+1-1,L5,15)

FRINTER I3 3 'ZET PRIMTER TO DIAELO LU

FRINT USIMG "3}

L=BEZ*=+4

GOSUE 4458 IGEMERATE EAR FATTERM FROM EIT FATTERM

FRIMT USIMG "3H,3A, 18R, 515A, 2A" jH1$, H4$ B, HaS

FRINT " "

IF 53 MOD 12=8 THEN PRINT CHR$0120
FRINTER I3 16 IRESET FRINTER TO CRT
! EEEEE EHD OF DIAELO OUTFUT SECTION TEEELEX
! CLEAMUF SECTION: THIS SECTION RESETS YARIAELES TO FREFARE FOR
! GEMERATION OF THE MEXT ROM OF EAR CODE.

FOR I=1 TO 16 'ZERO 0OUT THE 16 EYTE BAR CODE ROW EUFFER

TO 1322 IZERO OUT THE EIT FATTERH REERY

'RESET =1 EUFFER FOINWTER TO =

'WRFDATE FIRST IHSTR. COUNMTER TO CURREEHMT IHSTE.
THEH LS=L5+1 'CHECE FOR THE STARET OF A HEH IMSTRUCTION

2 THEHW 1835

FRIMT "EAR CODE GEMERATIOW COMPLETED™

GOTD 2548 G0 BACE TO FEOMPT IF BERE CODE GEMERATIOH HAS

| BEEEW COMFLETED

I o% % % % % % % % % % % EMD OF “RUM" ROUTIHE #* % % % % % % % % % % %

% % % % % % % % % % “COMPILEY ROUTIHE % % % % % % % % % % % % % % %

! HF-41 IHSTRUCTIOW IWMTERFRETATION ROUTIHE: THIZ REOUTIME IMTERFRETS

! THE IMWSTRUCTIOWS EHMTERED IM THE TEXT AREAY AHLD LOADS THE MACHIME

! CODE IMT2 THE “M° AEEAY. THE IWHTERFEETER IZ THELE DFIWEHN E=CEFPT

' FOR THOSE IMSTRUCTIOMES WHOSE OFERAMDS CHAMGE THE LEMGTH OF THE

X )

|

|

|

IMSTRUCTION CGTO S,LEL S OF WEG"S3, DIGIT EMTRY IMSTRUCTIONS,
OF IMSTRUCTICOHES IMWWOLYIMG ALFHAMUMERIC TEST. THE FEOCESS MAY EE
AREOQRTED IF HAM ERE

R IS EHCOUMTERED EY TWFIMG “HEORTS IW RESFOMNSE

I T THE ERECOR ME: GE.
Mi=1 V'START MACHIME CODE ARREAY IMDEX AT 1
FOR JT=1 TO 2248 'LOOF THEOUGH THE IMSTRUCTION FOIMTER ARERY
IF FoT: THEH VAMD LOOE FOR A WALID FOIHTER
TE=FHIF AF,FC T
Ed4=M1 'SAVE CURREMT MACHIME CODE ARRAY FOIMTER
! SCAMMER SECTIOW: THIS SECTIOW SCAMS THE IHSTRUCTIOM AMD SEMDS
! THE DECODED TEXT TO THE INTERFRETIHG SECTION. IT ALSD SETS
! SEYERAL FLAGS (F1-F&) FOR THE FOLLOWIWG COWDITIOWS,RESFECTIWVELY:
! ALFHA AFFEWD IMSTRUCTION, AMWY TEST IMSTRUCTION, AHY OHME WORD
|
I

IHSTRUCTION, AMY ALFHA OFERAMD, AMY IMDIRECT OFERAMD, AHD AHY
DIGIT EHTEY IMSTRUCTIOHN.
2 " 'IMITIALIZE FLAGS AMD TEXT YWARIAELES

23

I'THEHM EXTRACT THE IWMSTRUCTIOW FEOM THE TEXT AREAY
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Sample Software

IF FE<s
MM
M1=M1+1
Fi=F2=F3=F4=FS=F&=a
S$=T$

IF ¢T#="EHND">» OR «T#=",EHD."» THEM 323235

IF ¢T#C01,13<%" "3 AMD
IF T#[1,21<*"A"" THEH
T$=T$021]

Fil=1
L=LEM{T$3

IF L4128 THEH
FRINT "ALFHA
SOTO 22348

2

=

IF T#CL,L1=""" THEH =28

FRINT “"ERROR IN ALFHA

SOTO &

Fa=1

GOTO 227

FOR I=1 TO LEHCT#3
T1$=T$[1,1]

(1,214

'ADD A HULL IMSTRUCTIOW BETWEEHM ADJACEMT DIGIT
VEHTREY IHSTRUCTIONS

| CHECK FOR A TEXT EMTRY IMSTRUCTION
"R THEM 2855

)
on

I'CHECE FOR ALFHA AFFEMD TEST IMSTRUCTION

IFIMD EMD OF TE=T AWD CHECKE FOR ERRORS

STRIMG TOO LOMG IM LIME # "7

ECISTER EHMTRY IHSTRUCTION AT LIME # "3 1

ISET TEXT FLAG

VCHECE FOR A DIGIT EMTRY IMSTRUCTION

IF oT1#=="@"2 AHD (T1f<="3"2 THEM 2823

IF (iTi$="+"3 OF ¢T1g="-"
IF ¢Ti$=" "3 OR ¢T1$="E">

GOTO 2185
HE®T 1
Fe=1
GOTD 2275

GOTO 22V5

T1$=TRIMF(T$LF1+11>
T#=T#[1,F1-11
L=LEMIT1$2

IF eT1#01,13<"""y 0OF
IF L*% THEM 2818
Ti$=T1#$[2,L-11
Fd=1

GOTO Z&FS
Fe=FOSCTLE, " "D
IF F THEHW 22z
TE¥=T1$[1,P2-11

IF Ta#="IWD" THEHM Zz18

ST1$IL,L

D0 OAMD CLEMOCTEX:1: THEH
OF CTif="."» THEH
'MOT A DIGIT EMTEY

IMETR.; COMTIMUE SCHH

SET DIGIT EMTEY FLAG

PLO0kE FOR AW OQFERAMD OF THE IMSTRUCTION
P'SET FLAG AMD RETURM IF OHLY OME WORD LOMG

'GET FIRST OFERAMD AMD CHECEKE FOR AW ALFHA STRIHG

CEteny THEM 2175
|CHECK FOR LEMGTH OF OFERANT

'GET SECOMD OFERAMD AMD CHECK FOR IMDIRECTIOH

FRIMT "OFERAMD ERROR IM LIME # "3.J

COTO 223268
FS=
T1#=TRIMFTI$[F2+1]12

IF LEMOT1$2<=2 THEH 22V
FRIWMT "ERROR IH HUMERIC

GOSUE 2460
GOTD 13938

! IMTERFRETIHG SECTICOHN:

! T#,T1$ AMD TZ#,

! CODE IMTO THE ARERY

! AN ERROR
1 THEH

CAUSES

Mol s=miml s+1
Mi=M1+1
MiM1 =127

VSET IMDIRECTION FLAG AMD EXTRACT HUMERIC OFPERAND

COFERAMD IM LIME # "3 7T

THIS SECTIOWM THEES THE DECODED TEXT HELD IHM

INTERFREETS THE IMSTRUCTIOW AMD EMTERZ THE MACHIHE
“M° AT THE FOSITIOW GIVEHW BY THE FOINTER “M1°.
SSAGE TO EE PRIMTED WHICH REQUESTS A CORRECTION.

TCHECE FOR A TEXT EMTEY IMSTRUCTION
'EMTER LEHWGTH OF TEST

!
PADD COUMTER FOR EXTREA EYTE IF AFFEMD IHST.

PUT IH ZMD BYTE



Sample Software 25

Mi=M1+1
FOR I=2 T2 L-1 'CHECK FOR WALID CHARACTERSZ AMD RDD T IMST.
Z=FH Yy tT$LI, I35, CFCx00
IF Z<:>8 THEH 2374
FREIMT "IMYALID CHARACTER IHM LAEEL OFR TEST"
GOTO 'IF ERRCRE EXIZTE
Mol = 'EMTER %HRLID CHARACTER
Mi=M1+1

GOTO
IF F&
Fo=a
IF oT#[01,1134
IF T#01,1134
MiMl =28
Mi=mM1+1
T$=T#$[2]
Li=FOsoT$, " "o TLOOKE FOR EXFOMENT
La=FOs(T$,"E"

IF L1i=p THEH L1=LEHIT#:

IF L&<»3 THEHW Li=L2-1
FOR I=1 TO L1 TEMTER MAMTIZSA IWTO MACHIWE CODE ARREAY
IF T#[1,13<>"."% THEM Z433!/CHECK FOR THE DECIMAL FOIMT

IF F3=1 THEH 25328

Fa=1

MiMla=z6&

Mi=M1+1

GOTO 2514

IF oT#[I,I12<"8"y QR CT#LI,I1="32":

MOoM1o=HUMCTHFIT,, 11 0-32

M1=M1+1
HE=®T 1

IF ¢L1=LEM:T$>>» AHD CLZ=@2 THEH
IF ¢I=L1» OF oI=L2» THEH 2555
FRIMT "DISGIT EMTRY IWSTREUCTIOW EREOR IH LIME # ";J
GUSUE 2408
GOTO z484
T#=TRIMF TH[I1: 'EHTER EXFOHEMT IF IT EXIZTS

IF T#[1,11<>"E" THEH 253@

MoKl a=27

Mi=M1+1

T$=T#$[2]

IF T#01,13<5>"=" THEHW 2&8a !CHECK FOR HEGATIWE EXPOHENT
MiMla=23

Mi=M1+1

IF oT#[01,11="=-"% 0OR CT#[(1,11="+"3 THEH T#=T$[Z]

T#=TRIME T

L=LEH:T#: 'ADD EWFOMEMT T MACHIME CODE AREAY
IF L»2 THEH 2528
FOR I=1 TO L

IF ¢T#[I, I3y QR CT#CI,I3:"3"s THEH 2538

MMl y=HUMCTFLI, 11222

Mi=M1+1
HE®T 1
GaTo
L=LEHT"
IF F2=1 THEH

PCHECE FOR DIGIT EMTRY IMSTRUCTION

#01,13<:"=-"2 THEH
H L CHECK FOR MIMUS

FUHNS AHD
- THEM 2

0
-
T
m
a
£
o
DX

Mmoo D @

o

SICHECK FOR ERRORS IM MAMTI

o= on

'OTHER THSTRUCTIONS: CHRLCULATE WALUE OF OFERAMDS
'OHE MWORED FLAG

IF F4=1 THEH 'ALFHA OFERAMD FLAG

IF L<=& THEM EZVE 'HUMERIC QFERAMD SEEH

FRINT "HUMERIC COPERAMD TOO LOMWG IW LIME # ;7

GOTO 5

ITES IF L<2 THEM 2740 ICHECK FOR DOUELE DIGIT OFERAMD
2T1G W=CMUMCT1$01,1 #1E+HUMCTIS02, 21048

2715 IF (Wr=@) AHD ¢Y<=9%) THEM 2285

27E@ FRIMT "IHCORRECT HUMERIC OFPERAMD IM LIME # #37




26 Sample Software

GOTO 2236

W= E1

FOR I=1 TO 2& 'CALCULATE STACK REGISTER OF LOCAL LABEL YALUE
IF Ti$=51$¢13 THEM Y¥=I+1#1

MEXT 1
IF W<

WEHUMCT1$0-48

IF ¢Ye=@) AHD oY

FRINT "INCORREC

GOTO 227

LCULATE SIMGLE DIGIT OJFERAMD WALUE

[ ROUN G OO OSTIN OCRN CR I ORI % (]

! CHECE FOR SFECIAL COMMAMDE

IF F&= THEHM Y“W=\+128 'ADD IWHDIRECTION EBIT (HIGH OFILER EBEIT: TO OFERAMD
IF oT#<>"GTO"» AMD oTFL="HER" Y THEM 'CHECKE FOR “GTOY OR 7SEGT COMMAMD
IF F5: =1 ICHECE FOR IMDY OF “=E@ IHDC
Mol =174
IF T#="GTO" THEH W=W-128 I'SET HIGH EIT FOR “=EQD IHDC
MoM1+1 =W
Ml=M1+
GOTO
IF F4
e
V=59
MiMla=23
IF T#="4EE
L=LEH:T1#
MOMLi+1=24@+L 'ADD LEMGTH TO SECOMD EYTE <HI ORDER EITS= F HER:
FOR I=1 T L

Z=FH Yy CT1$LT, T2, CFC%00

IF Z<»8 THEHW 2935 'CHECKE FOR WALID CHARACTERS IM ALFHA STRIHNG

FRIMT "IMYALID CHRRACTER IM ALFHA LAEEL®

GOTO 5
MOM1+I+1 0=
HEXT 1

o5 [START WITH “GTO-HER ALFHA LAEEL” COMMAMND

1" THEM MOM1 =326

oo l:_ﬂ MU

U )

CTE="HER"Y THEH ] VSHORT FORM o2 EBYTEX HUMERIC GTO:
PSECOMD BEYTE COMTHIMS UMCOMPFILED FOIMNTER

M1=M1+2
SOTO Eich
MOML
IF T#=
MoMi+1
MiML+2
M1=M1+3
GOTO
IF T# STO" THEW @28 '/CHECE FOR STORE IMSTRUCTION

IF W15 THEHW 2855 VSHORT FORM COME EBYTE» ZTORE IHSTRUCTIOHN
MOML =434+

Mi=M1+1
GOTO 2335
MOMLa=145 'LOMG FORM 02 EYTE) STORE IHSTRELUCTIOHN
MoMi+12
Mi=M1+
GOTO 2235

IF T# 'RICL" THEHW Z14@ I'CHECE FOR RECALL IMSTREUCTIOM

IF %>15 THEH 21135 VSHORT FORM <1 EBYTE» RECALL IHSTREUCTION
MMl a=32+4Y

Mi=M1+1

GOTO 2328

MCM1lx=144 'LOMG FORM C2 EYTE? EECALL IMSTRUCTIOHN
MOMLI+1 =Y

Mli=M1+2

GaTO

'LOMG FORM <32 BYTEY MUMERIC GTO OF HUMERIC HER:
THEH MiM1r=224

'SECOMDD BYTE AGARIMW COMTRINES FOIMTER

'THIRD EYTE COMTAIMES REGISTER HUMEER

=
<
<
K]
-
]

]
=

S X
U U ]

THEM 32Z2ES
218 'ALFHA LAEBEL IHSTRUCTIOHN
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u=1
W=5g

T =0

MoMla=192 VOHCOMPILED LABEL CHAIM FOIMTER IHW SECOMD EYTE
MCM1+1 =8

L=LEHCT1#»

MOiM1+Z2a=2¢

Mol +:
Mi=M1+2
SOTO 5
IF W
MoMLa=1+Y
Mi=M1+1
GOTO
MMl
MoML+10
Mi=M1+2

GOTO 2335

BENR AN
—_

(U I I S ]

R LR

TEEY ASSIGHMEMT BYTE CSET TO ZERD FOR ERR CODED

x)

'ADD CHARACTER DATA TO MACHIME CODE AREARY
VSHORT FORM COME EYTEX MUMERIC LAEEL

=

—_—

Do o Do) o | IO B oORE ) ) O |

PLOMG FORM CTWD EYTE:X MUMERIC LAEBEL

=2 1 n

'ALL OTHER COMMAMDS ARE THELE DREIVENM

Ty TELIFCELD
B THEH 2318
FRIMT “"UWRECOGHIZAELE IHMSTRUCTIOW GIMEH IM LIMHE # *37

GOTO 2234

MOMLr=T1020 VSTORE IMSTRUCTION TYFE IM MACHIHME COLE ARREAY
Mi=M1+1

|

IF ¢I1cs »OOR
FRIMT "ERROR: EX
GOTO &

'CHECEKE FOR CORRECT GOGHE WORD IMSTRUCTION
: OF F3 THEH
OFERAMD IM IHSTRUCTION®

LI S O (8]

TRUCTION

] ICHECE FOR TWO EBYTE It
CIL0Z2ax131) OR CVH>=8y THEH
IHG OFERAMD"

IF CI1vgs
FRINT
GOTO
ML o=y
M1=M1+1
HEWT T P#e*EWHD OF THE IMSTRUCTION DECCDE LOOR*#*

[ * * > * * ¥

MiM1 =132 'ADD FIMAL EHWD IMSTRUCTION: UHCOMPILED FOIMTER
MOM1+1 0=k 'IH SECOHD EYTE

MOML+: :
S2=M1+2
FRIHT "COMPILATIOW COMPLETED™

Fa=1 VSET COMPILATION DOME FLAG

GOTO 259

[ #**ERFEOR CORRECTION SUEBROUTIHE®*+

FRINTER IS 1&

M1=E4 'RESET MACHIHWE CODE AREAY TO OLD WALUE
FRIMT "THE IMSTREUCTIOW SIMEM MAS: ";5¥

FRIHT "GIVE THE CORRECTED IMSTRUCTION CWITHOUT LIME HUMEER: M
INFUT " «TO AEORT THIS COMPILATION, TYFE “RECORT "»: ", TF

IF T#="REORT" THEH 325@

AE=AFLTFz" 1"

FoTr=T

T=T+LEHIT$:+1

RETURH

iy
=

oo

5]

DI ORI OO B S
DUl DOV ) U B B DR U

* * % EHD 0OF “"COMPILES ROUTIHE * % # % % % % % % % % % #
s % % % % % % % PROGRAM COMMAMDE LIST ROUTIHE * * % #

' THIS ROUTIHE LISTS 0QUT THE COMMAMDE AVAILAELE IW THIS FROGREAM AWD

I THE SYHMTRX OF THE COMMAMDS AMD OF IMSTRUCTION EHTRY

FRIWMT " ™

FRIWMT "COMMAWDE AMAILAELE IM THIS PROGEAM:D"

FRIWT " "

FRIMT " COMPILE COMFILES THE HF-41 FROGEAM CURREMTLY EWTERED"
FEIMT " DELETE nn - DELETES THE HMUMEERED IMSTRUCTION FROM THE FROGRAM"
FRIMT " EXIT HALTS THIZ PROGRAM OF STOFS HUMEER GEHERATOR®

oo

()

oo n
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FRIMT " GETFROG - RETRIEWES THE COMPILED CODE FROM SSETTE TRFE"

FRIMT " GETTEXT - RETRIEWES THE FROGREAM IHSTRUCTIOWS FROM THFE"

FRIMT " LIST - LISTS THE EHWTIRE HF-41 FROGREAM CURREMTLY IH MEMORY"

FRIMT " HUMEER - GEHMERATES HF-41 IMSTRUCTIOW HUMEERS - STOFFED EY "

FRIMT " TWPING “E=IT"

FRIMT " REHUMEER - REMUMEERSZ THE HF-41i FROGEAM IMSTREUCTION HUMEERSZ®

FRIMT " RUH - GEMERATES THE EAR CODE FRECOM THE COMPILED CODE"

FRIMT " RUMFRIVATE - GEMERATEZ THE EAR CODE FOR A FRIVATE FROGEAM"

FRIMT " SAWEFROG - STORES THE COMPILED COLDE OH CREZSETTE THFE"

FRIMT " SAMETEXT - STORES THE FPROGRAM LISTIHG OH ETTE THFE"

FRIMT " F - ERAZES THE EHWTIRE HF-41 FEOGREAM"

FRINT " 27 - LISTS OUT THE COMMAMDE AVAILAELE "

FRIWT " "

FRIMT "SWHTARX FOR IMSTRUCTION EMTRYI"

FRIMT " AMIMSTRUCTION FORMAT: "

FRIMT " no SHP-41 IMSTREUCTION:"

FRIMT " CELAMKS ARE USED AS DELIMITERZ MM

FRIMT " E»SFECIAL YMEOLS "

FRIMT * 1% USE * IMESTEAD OF THE SIGHMA SIGH®

FREIMT " “ IMSTERD 0OF THE AHWGLE SIGH®

FREIMT " © IMSTERD OF THE “HOT EUAL" SIGH"

FRIMT " S0 IMSTERD OF DOUELE oUOTES®

FRIMT " &3 TEST EMTREY =" CHOTE SIMGLE QUOTES»"
L CFCOR AFFPEMDIMG TEXT2"

-
L= “#
LUSE SIMGLE @uoT
FORMAT: o ]

FRIMT " OF: A <TEST EMTR
GOTO 258

I % % % % % % % % % % EMND OF COMMAMD LIST ROGUTIHE % % % % % ¥ % % % %

# ¥ % ¥ ¥ % % ¥ % ¥ "REMUMEBER® EROUTIHE = FOE ¥ X O ¥ E ¥ ¥ ox ¥

| =

! THIZ ROUTIHME REHUMEERS THE HF-41 IHMSTRUCTION BY REAREREAHGING THE
I

!

!

ARREAY OF FOIWMTERS IHTO THE TEXT STRIMG. THE STARTIHG OLD VALUE, HEW
STARTIMG MALUE AWD IMCREMEMT RRE RE@L

ED, AWD AHM HUMEER OWERFLOMW

Cr22day OF REWRITIHG OVER ERISTIMG IMSTREUOCTIONS WILL ARECQET EOUTIHE
IMFUT "EWTER THE OLD STHRETIMWG #,MHEW STARTIHG #, AHD IMCEEMEMTD ", W1,Wa2,W
FOR I=V2+41 7O Wi-1 'CHECKE FOR OVERWRITTEM ITHSTRUCTIONSE

IF PiIl»=-1 THEHW 3715

FRIHNT "ERROR - ATTEMFT MADE TO OVERMWRITE EXISTIHG IMSTRUCTIOHS™

GOTO 258
HEST 1
FOR I=1 TO 2248 ICREATE TEMFORAEY FOIMTER AREEAY

EL1oTa=FRol

IF I =%1 THEH FPiIx=-1
HE®T 1
E=v1-1
FOR I=va TO 2248 STERP %2 !TEAMSFER WALID FOIMTERS EARCE TO FOIMTER AEEARY

E=k+1

IF K

IF

Foli=kE
HE=T 1
FRINT "ERROR IMSTRUCTION HUMEER OUT OF EOUHDS"
FOR I=1 TO 2248

F
HE®T 1
GOTO 258

I % % % % % % % # % % END OF “REMUMEER" ROUTIME * % % % * % % % % % %
I % % % % % % #% * x % “SAVETESTS EOQUTIME * % % % % % * % % % % # % * %
! THIS REOUTIME SRVES THE TEXT OF THE HP-41 IHSTRUCTIOHZ <¢THE SOQURCE
! FILE» 0OH CH! TTE THFE.

IMFUT "GIWE THE HWAME OF THE FILE TO EE SAWED: ", T1#

CREATE T1#%,T DIV £4+548

IGH #1 TO T1¥

FRIMT #1,Fo%2 'SAVE THE FOIMTER AREARY AMD THE TEXT STRIHG
FRIMT #1;A%,EHND

RZZIGH + TO #1

GOTO 256

[

THEH 258 ICHECE FOR EHMD OF FROCESSIMG

# EMD OF “SAYETEXRTS EOUTIHE % % % % % % % % % % % %

[



Sample Software

s x x % % % % ¥ % ¥ "GETTEsTY EOUTIHE * * * = LR K S R
! THIS ROUTIME RETRIEYES THE TEST IHSTRUCTIOHS UECE FILEY FROM

! CAZSETTE TAFE AND RESETEZ THE EWD OF TE=T FOIMTER.

IMFUT "GIWE THE MAME OF THE FILE TO EE RERD",T1#

ASSIGH Ti1$ TO #1,1

i)
—
Bt

A

L
o

[O ]
0
on

]

40

2945 IF I<>1 THEH Z9&@

2958 FRIMT “FILE MAME HOT FOUWD®

2995 GOTO 294

968 IF I=0 THEM 3]

2365 FRINMT “FILE FROTECTED OF OF WROHG TYFE®
-

o

GOTO 258

FEAD #1;Fusl IRETRIEWE THE FOIMTER AEREAY AHD TEST STRIMNG
FEARD #1;A#%

B T=LEMHCA#$? IRESTORE FPOIWTER TO EMD OF TEXT

5 GOTO Z58

5 1 % % % % % % % % % % % EMD OF “GETTESTY ROUTIHE % # * % % * % =
Bl o % x % % % % * “SAVEFROGT ROUTIHE # % % % % % % % % % % % % % %
Bl THIS ROUTIME =AVES THE COMPILED CODE CTHE JOE FILE: IM THE “M° AREAY
5! OH ETTE THAFE FORE LATEER USE.

S IWFUT " GIWE THE MWAME OF THE FILE TO EE SAWED: ", Ti#

A CREATE T1#,58
=
5]
5
5l
5

D @

)

U

A

ASSIGH Tis TO #1
FRIMT #1;352 'SAYE THE HUMEER 0OF EYTEZ IWH THE PROGRAM
FRINT #1;Mi*d
ASSIGH * TO #1
SOTO 25
I % % % % % % % ¥ % EMD 0OF
¥ ¥
I

OO B B T T | I R R O I ]

RYCwx]

SSAVEFREDGY ROUTIHE # # % % % * % %

SETTE THRFE

R AR A A A A R

e + % % % % % % *"GETFROGY ROUTIHE * * * % x % % %
! THIS ROUTIME RETRIEYES THE COMFILED FROGREAM FROM
INFUT "GIWE THE HAME QF THE FILE TO EE REARD",T1#

= I'SET THE COMFPILED FROGREAM FRESEHT FLAG

CH

SSIGH T1s ToO #1,1

IF I<*1 THEHW 4178 'CHECE FOR FILE ERREORS
FREINT "FILE HOT FOUWD"

GOTO 358

IF I=8 THEHW 4134

FREINT "FILE I% FROTECTED OF OF WROWG TYFE®
GOTO
REATD

FEAD #1iMC*D
RSSIGH #1 TO =
GOTO =254

% % % % % % % % % % EMD OF “"SAVEFROG ROUTIHME * % % % % % % % % %
s % % % % % % % ERROR COMDITIOM HAMDLIMG ROUTIME # % % % % % % % %
E1=EREH

YE ERROE HUMEEFR
VE LIHME HUMEER WHERE ERROR OCCURED

. #38 THEHW 4275

FRIWNT "W TRFE IM THFE DRIWE. FLERSE INSERT TAFE®

GOTO 256

IF E1<x&d4 THEM 4238

FRINT "HOT EMOUGH ROOM OH TAFE. FLEASE USE AMOTHER TRFE"
GOTO =254

IF E1<
FRINT
GoTO
IF E1<x53 THEHM 4328

FRINT "IMFROPER FILE MAME CSHOULD EE 21X CHARACTERS
GOTO 258

IF E1<x54 THEHM 43£8
FRIMT "DUFLICATE FILE
IF CEZ SE) AHMD CEZ
IMFUT "DO wau WISH TO
IF cTa2F="y"2 OF CT2F="YES"
GOTO ;

O o0

2 THEM 4285
"TRFE IS WRITE PROTECTED. FLEASE FI®"

o0

=
=
=
-
=
K]
-
K
-
£

oo On @ an G an

—_

THEHM 4345
OLD FILE®™ ",T2#
THEH 4325&

DO P

I'GET THE HUMEER 0OF EYTES IM THE MACHIWE CODE ARRAY
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FEIHM
GOTO

|
|
|
|
|
|
|
|
|

Ef=
FOFR
T

IF

IF
HE=T
RETL

!
DATH
DATH
[

o oon

LIATH
IATH
IATAH

IATH
DATH

IATH
IATH
IATH
IATH
I
IATH
LATA
LIATH
LATH
IATHA
EHD

[

AHF
IH
LEF

S DATH FEh.ln'
v DATH 1ga  AES

DATA 5

!
I IHE
|
|

Sample Software

"ERROR # AT LIMHE # "

350

T "yE1; "SEEH VE2

CORRECT HMUMEER OF YERTICHL EARS AMD ELAMKS OMTO THE STRIHG.

FATTERHM USED I5:
1 "HARREDW EAR:
22WIDE EAR:
Z2SPRACE: £

VERTICHL ER
4 WERTICAL ERRS
ELAMEKS

RS

I=1 TO L

HE WERTICAL

EcIr=8 THEH

EcI»=1 THEHM
I

FH

CH THE TITAHM 18 CHARACTER WHEEL I

EAF
E¥=F
Ef=E#$

STRCK CHARACTERS *++

#*¥x L 0OCAL LAEBEL AND
qu I

FEGISTER

H,E.E.D.

E.F,

n [ TR TR "

sd!b;L!d!E

AMD HUMERIC WALUES#:sx

[, 33, A0V, 143, AOFF, 133, L 14,
IJ,1J4_HTHH,ﬂ4_H”IEM_

L 127, CLRG

HFIL 1

DATA I-F, DEL.HS.DEG.l .
DATA E- ,FHrT 23, FC7F, i, 1
DATH 570,178, GRAD, 138, HMS, 16
DATHA S@,LASTH, 118, LH, 20, , ‘
DATH HEHH 12 4.m”n 7S, J111,0FF, 141. L1114

Rm I, JRCL, 144, FRIH, 117

1_4._F 1ea

PROMPT, 142, PS 1H..E

;LI

, 159

FOE OE OE OE OE % X ¥ ¥ X ¥ ¥ ¥ x ¥ X
E G E FUHCTION DEFIMITIONS

TRUCTION EATEACTION FUMCTION: THIS FUMCTION
FAY AHMD ESTRACTS THE IWSTREUCTION FOIMTED TO EY
SSED TO THE FUMCTION.

DEx PRS
FHI$:C A%, INTEGER I3

* ® *
FEEELELE

Liadks
THE

TH

AT THE TEXT
FOIMTER AT THE

I % % % % % % % % % % % EHMHD OF ERRFOR REOUTIHE # % % % % % % % + % % % %
* % ¥ % % ¥ % % ¥ ¥ BEAR FATTERH STRIHG GEHERATORE % * * % % % * % % # #
THIZ PROCEDURE GEMERATES A STRIWG REFRESEMTIMG THE EARE CODE PRTTERHM
AZ IT WILL EE WRITTEW OHM THE DIAELD 1&° IAIZY WHEEL FRINWTER. IT
LECODES THE EIT PATTERM FROM THE AREARY “E° AHD COMCATEMATES THE

E

o % % % % % % % % EMD OF EAR PATTERM GEMERATOR ¥ %
s % % % % % % % % % % % DATA % % # % % % % % # # %

INTEGER T
DIM S$058]
FOR J=1 TO
IF A$CI+T;
MEXT I
SE=ASCI+1, [+J-11]
RETURM 5%
FHEHD
[
| HUMEEFR

oA

11="1" THEHW 4745

'GET TEXT UFP TO THE DELIMITER

* * * * *

THI=

* * *

FUMCTION

* * *

COMWERTS

* *

HUMEER

* *

* *
IMTD A

* * *

FORMAT FUMCTION:

H
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| CHARACTER STRIMG. IT IS USED OMLY IM THE DIAELD FRIHTOUT SECTIONM.
!  PARAMETER HEEDED I%:
! 13 AM IMTEGER HUMEER T EE COMYERTED IHTO A CHARACTER STRING
DEF FHF${IMTEGER M3
IMTEGER I,J,KE
DIM H$LS]
IF Mr=18 THEH 4548 {COMYERT OME DIGIT HUMEERS
ME=CHRFCH+4S
FETURM MHF
IF M:=188 THEH 4%
ME=CHR$CH DIV 18+45
FETURM H$
IF M>1988 THEH 433@
I=H DIY% 1@
J=H MOD 1@ DIV 18
ME=CHRSCI+45 0 LCHRS (T+45
FETURM HE
I=H DIY 1@&g
J=H MOD 1@ed DIV 184
K=H MOD 188 DIY 18
HE=CHREC I+45 3 G0HRS CT+48 0 CHRFCH 440 L0HRS M MOD 18+450
RETURM H$
FHEMD

POOMWERT TWd DIGIT HMUMEBERS
HEFOH MOD 18+450

LOHE$FOH MOD 1&+4320

[ * * * * * * * * * * * * *

! FEOW AHD IMSTREUCTION FREIMTOUT FUWCTIOW:  THIS FUMCTION

! CEEATES A STRIMG COMTAIMIMWG THE ROM HUMEBER AMD BEEGIMHMIMG

! AHD EHDIHWG FUMCTIOW HUMEERSZ. IT IS USED OHLY IM THE DIAREBLD
! FRINTOUT SECTIOHN. FARAMETERS HEEDED HAFRE:
|

|

|

12ROW HUMEER
SOFIRST IMSTRUCTION HUMEER
! Z2LAST IMESTRUCTION HUMEER
LDEF FMF#CIMTEGER R, IMTEGER I,IHTEGER FI
DIM REL2E]

FEE="EOW "LFHFfCRIE" CULFHF$OI

IF I=F THEHW 4335
"LFHFECF D

R

FETLREH R¥

FHEHWD

o * * * * * * * * * * * * * *

I BEIMARY ZSEARCH FUMCTIOW: FUMCTIOHW SERRCHES FASZED CHARACTER
! FOR FA EEY AHD RETUREHES IMDE: OF KEY FOUHD IH ARRAY OR
! HO KEY WAS FOUMD. FARAMETERS REGUIREL ARE:

! 1»IMDEx OF FIRST FOSITION CIMTEGER:
| z
|

|

+:
#

F

eal

<HY

oo

—
-n

IMDE: OF LAST FI TIOW CIMTEGER:
EEY TO BE FOUMD ¢STRIHG:
STRIHMG ARRAY IWN WHICH THE SERARCH IS MALE
DEF FHSCIMTEGER I, J,G#%,AFcxin
IMTEGER F,L,.M
F=1
L=J
M=cF+L» DIW 2 'FIMD CEHWTER 0OF ARREAY
IF @f&=Af.My THEHM RETURH M '1F KEY HAZ EBEEW FOUMID, RETURM IHIEX
IF 2$:A%FCM> THEH F=M+1
IF @ FoMy THEHW L=M-1
IF F+=L THEH S@a3a 'COMTIMUE THEGUGH AFFROFEIATE HALF
M=a 'RETUREH & SEARCH FRIL=
FETURH M
FHEHD

o o

o
oo

oo N

31
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Generating Other Bar Code Types (FULFCN)

This program produces single rows of bar code containing complete key phrases (Direct Execution — type 4), numeric
data (Types 6 and 9), and/or alpha data (Types 7, 8, 10, and 11). It prompts the user for input and responds to a ‘“??”’
by displaying the instruction set on the CRT. FULFCN differs from PRGMBR in that a row of bar code is generated

immediately after each completed line of input.

When inputting a complete HP-41 function the user types the function as it would appear in an HP-41 program line

(without line number). If the user wishes to produce data bar code the input is typed as follows:

HP-41 Type Bar Code Input Expected by FULFCN*
Numeric Data DATA 123.45
Alpha-replace Data DATA "HELLO’
Alpha-append Data DATA A’'THERE’
Numeric Sequenced Data DATASEQ 123.45 1
Alpha-replace Sequenced Data DATASEQ 'HELLO’ 2
Alpha-append Sequenced Data DATASEQ A’THERE' 3

*The number 123.45 and the alpha letters are the ‘“‘data;” the individual numbers 1, 2, and 3
in the sequenced data are the sequence numbers that will be placed in the bar code.

FULFCN is a table driven program with all the functions contained in a data table. (Each entry in the table includes the
function plus four parameters.) When the data table is read in, the function name is placed in string ‘“T$”’, the first
parameter is placed in array ‘‘Datar’’, the second parameter into array ‘‘Datac’’, the third parameter into array
‘“‘Arg”’, and the fourth parameter into array ‘‘Alpha’’. The first two parameters correlate the function to its position in
the HP-41 Function Table (Table III, page 45). The third parameter indicates the number of arguments allowed for that func-

tion. The fourth parameter indicates whether or not an alpha argument is allowed.

When the input string is given, it is parsed into three strings using spaces as delimiters. At the end of this parse routine
““F$’’ contains the function name, ‘‘A1$’’ contains the first argument, and ‘‘A2$’’ contains the second argument. If

there were no arguments input, strings ‘‘A1$’’ and ‘‘A2$”’ are blank.

At this point ‘‘F$”’ is examined. If it contains a ‘‘??”’ then the instruction set is displayed, followed immediately by a
prompt for input. If ‘“‘F$’’ contains ‘““DATA”’ or ‘“DATASEQ”’ the program branches to the section that generates
Data bar code. Otherwise the string ‘“T$’’ (which contains the function names from the data table) is searched. If the
function name in ‘“‘F$”’ is not found in ‘‘T$”’, a message that the function was not found is displayed and the user is

prompted for another instruction.

FULFCN Syntax

The syntax of the HP-41C instructions recognized by ‘‘FULFCN’ is the same as that recognized by ‘“PRGMBR”’. The
same execeptions are found in this program: “L’’, ““4”’, and ‘“#’’ are represented by the ASCII characters “‘&’’,
“@”’, and ‘‘#”’ respectively. Also, single quotes instead of double quotes are used for texts and alpha labels. The
Alpha-append instruction is indicated by an ‘“A”’ preceding the single quotes and character string.
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FULFCN Program Listing

THIZ FROGEAM FPROMPTS THE UWIER FOR HF-41 TWFE COMMAMDET THAT WILL EE
TRAMHSLATED IWMTO A CHARACTER =TRIMG REFRESEHMTIMG HF-41 EAR CODE.

IR %)
)

*

|
|

|

I VMARIAELES: I¥ @ IMFUT

! Af @ DLMAY

! Al¥ ¢ FIRST ARGUMEHT STRIHG
! A2% @ SECOMD ARGHMEMT STRIMG
! F¥ @ FUHCTIOHW HAME STRIMG

! E$ © OQUTPUT STRIMG ©17= AMD
! ButedHrt DECIMAL WALUE OF BY
! Ck=zum: CHECE SUM

! H ¢ HUMEER OF EYTES IM CODE
! L ¢ LEMGTH OF IMFUT STRIMG

! Lf: LEMGTH OF FUMCTIOW STRIHG
|

1

|

i

|

!

|

|

|

|

!

|

|

FIMG WHREIARELE

AL I SRR R D
o

T
o

ST

My IH ERR CODE.

-
m

O |
SARDA]

[l b s b b b bk e b b
o0
o

a: LEMGTH OF AREGUMENT STREIHG
I : IHMIE¥ “ARIAELE

T : EAR CODE TYPE HUMEER
Doy DIGITS FOR DATA TWFE

J ¢ IMDEX “ARIAELE

k. ¢ IHMDEX “ARIAELE

“¥ ¢ DUMMY MARIAELE

T¥#  TRELE FOR FUHCTIOHWS HAMES
Datarc*xl DATAR FOR FUMZTIOH
Dataco*x! DATA FOR FUMCTIOHSE
; HUMEER OF ARGUMEMTS HRLLO
Alpha IMODICATES IF ALFHA A IMEMTS ARE ALLOWED
Bar# EIHMARY EALLUE OF OQUTFUT STRIMG

Deci*x: DECIMAL WALUE OF EBYTE c#3

._
oo

5

]
n
oo

-
Do

o

FOW HUMEER
COLUMH HUMEER
JETY FOR FUWCTION

B

-
x ]

Argi

=

A

N
=

A ]

! E¥: OUTFUT STRIHG

! Line: OUTFUT LIME HUMEER
!
!

L R E X
O o Nl w w5
MAIH FREOGEAM

e L R Ry )

1

[P
OFTIOH EBAE
FRIHMTER I3 9

DIM I$0281,R1$058],A2%[50),F$018],B$[915], %0181, T#F0256 021, E30215011
DIM A$LSa1]

ODIM Butedled, DC3A), Datard256r, Datac (2560, Argl 258, Aiphal258r, Deci1&D
DIM BarclSa@)

OM EREOR GOTO &1Z2A@

Line=a

JOUBLAN

U U U I

I FREAD IM THELE FOR HF-41 FUNCTIOHS
FOR I=1 TO 25&
FEAD T#CIx,Datsrdld,Datacicly, Arguls, Alphadcls
IF T#0Ir="*EHD*" THEH &34
HE=T 1 'TF THE LOOF ESITED HORMALLY THEH #EHMD# HOT FOUHD
DISF “ERRIR IM TAELE DATA. MISSIHG “#EHDx-""
STOF

D xR B x S O O S SP R R TRE Bs SO I (O )
i) i

4 Lk
=

b

! COME HERE IF THE THELE MWAS READ CORRECTLY
Total=I-1 I TOTAL I% THE MUMEER OF EMTRIES IM THELE
' PROMPT USER FOR IMSTRUCTIOW REQUEST
IMFUT "WOULD %ou LIKE IMSTREUCTIOHNS 2", :5%
“E=HEL1,11] ! JUST CHECKE FIRST LETTER
IF “#="H" THEHW 18&8a
POIF IHMFUT I AMYTHHG OTHERE THAM “HO° THEM DISFLAY IMSTRUCTIONS
DISF "THIS PROGRAM FROMFTS THE LUSER FOR HF-41 EAR ZOLDE TYFE"
B M"COMMAMDE,  JUST TYPE THE COMMAMD AS ¥OU WOULD OH THE®

0 -
o

[
wA )

L B e I I Bt B T T e N SR B ) I IR IO R [ R NN NS NS N O (N
]

DO e IR ) I <Y

[un]

)

216G "HF-41 WITH THE FOLLOWIHG EXCEPTIOMS: "

E=3edc)

=3cd5] " FOR HUMERIC DATA : DATA

24 " FOR ALFHA REFLACE DATA @ DATA “*#,,, %"
254 " FOR ALFHA AFFEWD LATH : DATH A &%, .. %%""
551 " FOR SEQUEMCED DATA USE THE FOLLOWIMG FORMAT: "
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25z DIsp " DATHSER® DATH SEQ#"
253 DISFP

]

DISE FOR IHMSTAMCE, DATASER 1.234 45 OF DATASER “TEST 13"
DISF

DISF "SIMILARLY, ALL ALPHA TEXT STRIHG ARGUMENTS, LIKE HER “SOR-"
DISF "AFE DELIMITED WITH “=."

DISF

DISF "FOR SIGHMA,AMGLE, AMD HOT E@UAL IH TEXT STRIMGS USE &,@, AHD"
DISF "# RESPECTIVELY."

DISP

DISF "FOR FUNCTIOMS WITH THE GREEK LETTER ZIGMA USE: CL&, &R
DISF "4+, AMD &-."

o g

AR1]

Nu)

oD

i
| K S,
ARDARE O A A R AR

M
[

E] DISF "FOR THE HOT ERUAL SIGH USE #, AS IWH “#87%, AMD H#Y?"
el nIsF

a3 DISF "EMTER 77 FOR IMSTRUCTIONS AT AHY TIME. "
348 DISF

341 TDISF "EMTER #3TOF TO TERMIMATE THE FROGRAM"

342 DISP

355 DISF "TERMINATE ALL EMTRIES WITH THE COMTIHUE BUTTOH®

L
-4

o
hor

! PROMFT USER FOR IMSTRUCTION TO EE CODED
DISF
INPUT “FUHCTION TO EE CODED 7', 1%
Fg="" | IMITIALIZE STRIHGE IM CASE THEY ARE HOT USED
Alg=""
Rzg=""
Ag=""

| xxxxxx¥%%% PARSE OUT THE FUMCTION AMD AMY ARGUMEHTS #xxxx FEEEEEEEES
I$=TRIM$C 53 | DELETE LEADIHG AML TRATLING ELAHKS
L=LEH:T$:
1131 IF I$="#3TOF" THEM FRINTER 1% 1&
1132 IF I$="#STOF" THEM STOF

£=@ THEM 998

1158 FOoR I=1 TO L |
1168 IF I$0I,11=" " THEH
178 F$=F$41$01,1]
1128 HEXT 1
1198 GOTO 1556

e
DU U

[Xr S B L W) |

Al
=

o

B

D

FLMCT IOH
FOR DELIMITERE

! IF HERE, THERE REE HO -

228 RE=TRIMFCIFCI,L]: I DELETE AMWY LEADIMG<TREAILIMG EBLAWMKS FREOM ARGUMENT
£ !
!

IMEMTE EMTERED =0 JUMP

238 L=LEHIAF CHECE FOR TEXT STRIMG. IF OHE FOLUHD THEH
12568 JUMF AHEAD AMD F IT7.
12l IF CARFC1,r1="""3 OF CAFC0L,13="A"1 AMD <AFL ="ty THEM
1278 FoOoR I=1 TO L ! THIZ LOOF PARSES QUT THE FIRST
1286 IF A%CI,I1=" " THEHW 134B
1298 AlE=RA1$LAFLI, 1]
1386 HE®T I
1318 GOTO 1559 ! IF HERE THERE MAS OMLY OHME ARGUMEMT EMTERED
1348 AZF=TRIMFCA$LI,LID I PARSE OUT THE SECOMD ARSUMENT
1298 GOTO 1558 ! ALL ARGUMEMTS ARE MO FPARS
1288 I=2 ! THIZ LOOP FARSE:S OUT TEST STRIMGE
1! IF A%C1,11=""" THEHW I=2
14 FoOrR I=1 TO L-1 | SERRCH TEST STRIMG FOR EHDIHG
1 IF A$CI,I1=""" THEH 14&@

MEXT 1
1438 A1$=A%
1456 GOTO 1558
@ A1$=A$01,11]
@ I=I+1
GOTO 1348

[

HERE IF THERE I% QLY GHE ARGUMEMT AMD IT MWAS
A TEXT STRIMG
HERE IF THERE TWd ARGUMENTS AMD THE FIRST WAS

|
!
|
A TEET STRIMG.

LU o

sxxxxxxxxx5% EMD OF PARSE ROUTIHE #4# %5 $ %5 5334533545555 2552858855
I CHECE TO ZEE IF THERE WAS IWDEED AW IWSTRUCTICH

IF LEHCF#2:8 THEH 1594

DISF "ERREOR IH EHWTRY",I#

GOTO 398

Lf=LEHNCF&) POLEMGTH OF FUMCTION STREIMG

Lal=LEHIAL$: ! LEHGTH 0OF FIRST ARGUMENT

Laz=LEHIRZ% ! LEHMGTH OF SECOMD ARGUMEMT

DOTE 0~ T
=

-
o

hn N B b fe

[ s
Bx

nn
o

ol =)
Bx

e e e e e e e e e e
—

=

Do)

Ty
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IMSTRE

AT F =
IS A LATA ZTRTEMENT

b

IF F#="77" THEH 734 b7 MEAMES FEFE
F#="TARTA" THEH Z&32 ! JUMP AHEARD IF I

IF F$="DIATAHSZER" THEH ZE32E

I HHHHHSEEEHEE HERE FOR FUMCTION TYFPE CODE H4###HuHA#HHdHHGHRAEHES

! ZEARCH FOR THE IHSTRUCTICOH IWH THE THELE

L) e e
PR o )
—
m

oo
b
n

=
n
—
[u
-
u

R I N Y|

-
[

vy DI 2 V2 FOIMTS TO THE CORRECT TRAELE POSITION
IF F#=T#<Z» THEH '
IF F$4T# THEH
4 .Z2r THEH ==Z+1

Y THEHW 1738

— o0
=

B )
—
n
m

tIF THIS LOoOr I2 ESITED WITHOUT A MATCOH THEH
! FLAG THAT THE FUMCTION WAS HOT FOUMD IWM THELE
DISF "FUMCTIGH HOT FOUMD IM TRAELE",F#
DIsSF
GOTO 9398 I PROMPT FOR AHOTHER IMSTRUCTION
| HERE FOF A CORRECT FUMHCTIOHN
B THEH 2128 I JTUMP AHEAD FOR FUMCTIONS HITH HPGHHEHT*
i HERE FOR FUMCTIOMNES WITH HO RECSUNE COEERE
ClLaZ=a» THEH 2818
SHOULD BE MWD ARGUMEMTS FOR THIZ FUMOTION “, 1%
ASE EMTER THE FUMCTIOM AGAIM®

pay
[n]

MR

o

&

oo
b

—
CUSEMA

oo

)
KV R I I N ()
o
I
o

Rl
DU I

J
—_

P Bwted2i=5d FOR FULL FCH CODE

~lZrsle+latac ol boBwredXd IS5 THE FUMCTIOH CODE
' M Is THE HUMEER OF EYTES IM THE CODE
I CRLCULATE THE CHECKSUM
|
i

T P b b b b b b b b s b b b b e b b b b e e e e

CHLCULATE OQUTFUT =TRING HEFE
FETURHM TO FROMFT FOR AHGTHER IMSTRUCTION

(AL I SN )
oo

=

=
<
=
o
-
=
-
=
o=
=

STt O K ¥ X F X F X X X X ¥ ¥ X ¥ ¥ X X ¥ ¥ X ¥ X ¥ ¥ ¥ ¥ X ¥
114 I HERE FOR FUHCTIONES WITH ARGUMEMTS

128 GOSUE 4 ' CHECE THE TW%FE OF ARGUMENTS

148 IF ‘R1:x4 LRI k=] I CHECE FOR ERFCRES IH ARGUMEMTS

158 IF Argul: THEH = I TUMP AHERL FOR FUMCTICOHS WITH 2 ARGUMEMTS
17 111111111111 HEFE FHF SIMGLE ARGUMEMT FLUHOTIOHS 111111ii11t111311111111
1 : !

IF Lal»® THEH CHECE T EE SURE AM ARG
LIzF “HFuHHEUT FERUIRED, FPLERSE EMTER FUMCTIOHN
GOTO
IF
IF
IF
IF
IF

EHT MAS EMTERED
AGHIH"; 1%

o
= C

! IMDIRKECT ARGUMEMTE

! MUMERIC ARREGUMEMTS

' ALFHA HUMERIC ARGUMEMTE </~
! ALFHA HMUMERIZ ARGUMEMTS

1
|
i

[

"IHD" THEHW Z81d

MU

Pl

—_ e e e
I

T T I T
O PR IO U [

STAHCE ARGLUMEMTS

IF HMOME OF THE REOQYE ARREGUMENT TYFES WERE FOUND
THEH IT IZ AWM ALFHA ARSUMEMT

' 1A1A1AL1ALAL HER OF SIMGLE ARGUMEMT, ALFHA TYFE AL1AIALIALIALALIALALALA

IF RAlphat: : | CHECK TO SEE IF ALFHA AFGUMEHTS ARE 0O.K.

DISF "ALFHA ARGUMEH HOT ALLOWED FOR THIS FUMCTIGH®

o

DU ]

DU

48 DISF EAZE EMTER FUMCTION ARGAIM®
S8 GOTO 5

=1

Qg ETs ]

D]
o

Start I3 THE Bute HUMEER FOR THE FIRST EBEWTE

OF THE ALFHA ARGUMEMT TEXT STRIMG

Ernd IS THE Ewte HMUMEER FOR THE LAST EBEYTE OF THE
ALFHA ARGUMEMT TEXT STRING

CREEATE ALFHA STRIHG

H IZ THE MUMEER OF BYTES IM THE COLDE

-
o

Ernd=Z+LEHCAL#

3RS RS RSP

B
—— u.

U I CN
=

La“Tll 2848
POIMINININLHY HERE FOR ZIMGLE ARSUMENT, HUMERIC TYFE 1#1HiHIHIMIHIMIHIHIH

[
oo

IF A1<:4 THEN 25
IF A1$="%" THEH
IF A1$="Y" THEH
IF A1$="2" THEH
IF A1%="T" THEH
IF A1%="L" THEH

I CHECKE FOR A STAIK OFPERATION
115
114
11z
112

[ ORI W OV O O O ORI OV O O

LA A )
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GOTO 27a
IF F#="GTO." THEH
IF F#="SIZE" THEH
IF F#="DEL" THEH &=
A=EIHTOMALCRLE

; AHI

GTO.
SIZE
LEL

THEHW 27Vaa | CHECE FOR RAMGE OF ARGUMENT

m ra

DISF "
GOTO

! WEWE JUMFEL H
| WEWE JUMFED H

T [Tl

FE FOR
FE FU

T
I I
el
o
W
[
LI

T

P

] USET FUMCTION CODE

CHECE FOR FROFER FUMCTIOM CODES FOR FUNCTIOHS
THAT HAYE DIFFEREWNT FCH COLEZ FOR DIFFERENT
ARGUMENT TWFES LIKE: =EX, GTD, LEL

IF F#="HEX" THEH 4
IF F#="GTO" THEH
IF F#="LEL" THEH
Buteddi=y

H=4 ' W IZ THE HUMEER 0OF EYTEZ IW CODE
GOTO 5

HERE FOR DEL,GTO. 0OF SIZE %%

Eut
IF CF&="GTO.": AND CAL#F=".
IF CF$="GTO,": AMD CALF="."D
IF CF$="GTO.") AMD CALF=".":
Bute(dr=YALCAL$Y DIV 255 !

Bute(So=YALCALEY MOD 255 ! SET CORRECT BITE FOR ZIZE
H=5 '3 BYTES IW THE CODE

GoTO 2

t#latar Zr+Datacidn
oy

SET CORRECT BITES FOR GTOL.

[a g

HERE FOR IHDIRECT SIMGLE ARGUMENT
IF L= 5 =Y5] ! CHECE FORE ARGUMEMT FOR IMI
DISF "MISSIWG ARGUMEMT FOR “IMDS ", 1%

GOTO 394

IF 4 THEH 21328 I CHECE FOR STACE ARGUMEMT
IF p= A
IF R:
IF
IF

- )
___HTII
IF Az$="L"
GOTO ele]
IF AZ=8 THEHW =288 ! CHECE FOR MHUMERIC ARGUMEHT. CHLY

! AWND HMUMERIC ARGUMEMTS ARE ALLOWED

IAMYTHIWMG ELZE IS EHCOUHTERED, FLAS THE EREOR
IIsF MPROFER ARGUMEMT FOR “IHD- ", 1%

23 THEH 2178 I CHECKE FOR RAMGE FOR ARGUMENT

. 1e+Datac (2>
IF F=" ! CRE="STO": THEMW ButedZir=174
Buteddi=128+%

IF F#="5TO" THEHM EButeddi=gx

H=4 ' 4 EYTES IW CODE
GOTO 2846

HERE FOR TWO FUHCTIONS fzzzzzzzas 2z
tlaZi 7 ! JUMF AHERDT IF THERE ARE 2 ARGUMEHTS
FLEASE ENTER FUHCTIOM AGAIHY

]

T
I
Eal
Iy
—
m
—
o

)

GOTO 998
IF Al=1
IF <A

THEH
or
ROM" THEH
4

ST ARGUMEMT MUST BE ALFHA TEST STRIMG

-
D

T =

nIw 4
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Euted dxed+VALCAZF Y MOD &4
GOTO
DIZF
GOTO 2

AREGUMENT. FLEASE EMTER FUMCTION ARGRINY

THEH 34?ﬁ | ZECOMD ARGUMEMT MIST EBE HUMERIC
1F R = HiGH

SECOMD ARGUMEWT. FLERSE EMTER FUMCTION AGAINY

DIzp "IM
COTO 298
Ew L2

DO

K] 1
] 2 "rRZE
2494

v DIW 14

Z51a =m) MOD 18

52a THEH Up=iABESCAzn> DIN 18+2x MOD 18

ISIA : p+sl&+Dn

A54E Start=5 I Start IS THE Buts HMUMBER OF THE FIRST EVTE IH
558 i THE TEST STEIMG

25EE End=LEMCAL$+4 ' End I% THE Euwte HUMEER 0OF THE LAST EYTE IW THE
IETH I TEST STRIMG

2EEE GOSUE 56 G I CREATE ALFHA STRIHNG

2E3E ' H I3 THE HMUMEER QF EvTES IM THE CODE

on
oo
I

d £
s+
d [
'Tl

T A R R e R R
! HERE FOR DATH TWFE ERE
! CHECKE FOR THE ARGUMENT TYFE

THEH 4188

4 THEH 9948 I CHECK FOR ERRECES IH ARGUMENTS
|
|

IF

IF ©A

IF A1l=8 THEH

IF Al=1 THEH 43« ALFHA FREFLACE T%FE DATH

IF Al=2 THEHW 4171 ! ALFHA AFFEHD TWFE DATH

' HHHHHHHHEHNHMWHIMERIZ IRATA HHHH HHHHHMEHEHEHEHNHEHNHNHRH
! HERE FOF HUMERIC TYFE DATH

! SET THE DIGITE

A8 IF LEMOAL$x< 1 THEH 2285

11 ALl$F="0B"LAL1%

HUMERIC TYFE LATH

1 T2 Latl

=HUMCAL$CI, 110

IF wle=43y AHD CH14=570 THEM DOIs=WAL ALIF[I, 110
IF AL$CI,I1="." THEHW Dulx=11

IF AL$C0I,I1="4+" THEH Dils=1Z

IF AL1$0I,I1="-" THEH Dila=iZ

IF AL1$CI,I1="E" THEH Dilx=14

IF CDels<@Es OF (DCIxx14 THEHW 4158 VESTT LOCFR oM IMPROFER DIGIT
HE®T 1

IF F#="DIATHZERX" THEH 4@&z

IF LEHCAL$: 1 THEHW Z29@

Sxle+ln

=1@%16+D01 0

*—‘li

! SET TYFE CODE. SIHCE TWO DIGITES CFAM EE
' PRCEED IMTO A SIMGLE EYTE, A HULL HAS TO EE

2r=gxlo+la PTHIS AIDS A HULL

I J TELLZ MWHERE TO START IM Do#d
'3 TELLE MHERE Vi START IH Doxd

E Ewte FOIMTER

HIS LOOF ZETS THE DIGITE IMTO EBute

IF LEH(A1$Y MOD 2=0 THEM Ewtel
J=z

IF LEMCAL1$Y MOD 2=8 THEHW J
k=2 kI
FOR I=J TO LEHCA1$: STEF 2 |
& EytEkhJ=15*D(I)+DEI+1J

@ k=k+1

MEXT 1

M=Z+LEHcA1$ DIY 2 | M IS THE HMUMEER OF EYTES IM THE CODE

=1
5 TH
T

T
P

4
4318
4

-,
Dux]

! AFFEHDED IF THERE HAEE HAM EYEH HUMEER OF DIGITS

37



38 Sample Software

; : HEFE FOR DATASER HUMEERS
‘+1r+lhpq 15 DIV
Seq-13 MOD 256

» AMD 0z RRE THE TYFE AMD SEX #7%5
THE Ewtes HUMEER
THE FOIMTER IHWTO Lid#:

1 PTUMP AHEAD FOR AWM EWEN MUMEBER OF DIGITS
HERE FOR AWM 0ODD HUMEER OF DIGITS

—

oo m

|
|
|
|
LFy MOD =B THEH 48
|

Buteddi=16+18+D01 0
FOR I=J T2 LEMOAL#F) STEFR 2 I THIS LOOF SETS THE DIGITS IHTO Butel®d
] Ak a=1EsD T a+D0T+10

MOD 2+LEMCALEX DIV & ! H IS THE LEHGTH OF THE EARE CODE
POJUMP EACE TO DO CHECESUM AHD SUTRUT

I ERRCGE IH HUMERIC DRATA ARGLUMEHT

FEOR IM HUMERIC DRTR",I#

OISk

GOTO =234

' A AAAAARAARAAAAFPHA AFFPEMDT A A A A A AAARAARAARABARA
! HERE FOFR ALFHA AFFEND DATH

ASED" THEHW 4311

EHT». +LEHCHLE I Buwted2d IS THE MUMEBER OF CHARACTERS IM STRIHG

' SET THE REST 0OF THE BYTES WITH THE ASCII EGQUIVALEMT OF THE STRIHMG

Stoart =3 I Start IS THE Bwte HUMEER OF THE FIRST EYTE

' IH THE TEXT STRIHMG

' End IS THE bwte HUMEER OF THE LHAST EBEYTE IM THE

I TEST STRIMG

!

I

Erd=LEMiAL1$:+2
GOSUE SE16
M=LEM:R1$+2
GOTO 2848

ZET THE EButes MWITH THE ASCII CHARACTERS
H IS THE LEMGTH OF THE CODE IM EYTES

! HERE FOR DATASER ALFHA'S
zq-13 DIV 256

MOD 255
End=LEHMCAL$:+2

GOSUE S&1d

A A A A A ALFHA REFLACE A A A AAFHAAAAAAAAHA
THEH 4441

o

Buted2r IS THE MUMEER OF
HUMEER OF FIRST EBute IH

i

St ozt !

Erd=LEHCAL$I+2 ' HUMEER 0OF THE LAST Euwte
1
|

COSUE Se1a SSIGH ASCIT CHARACTERS :
M I LEMGTH OF CGLDE IH BYTES

H=LEHIAL1$ 1 +2
GOTO _u4u

Lt E Iy 25e
4443 uHTH
| osxsxxrecssxrerrsssrr EMD OF MAIM ROUTIME $+% %3355 552555 X 525X X555
I b R R e e e R T T E T apaarae
! CHECESUM CALCULATION ROUTIHE

I TH FROUTIHME CALCULATES AWM EISHT EBEIT CHECKSZUM FOR AM H EYTE

|

|

DU

EAR COLDE. H MJIST BE IMITIALIZED TO THE HUMEER OF EYTES IM THE COLDE

BEEFORE THIZ REOUTIME IS CHLLED.

Ckzm=8a
I=2

PR
T
[}
el

T H M IS THE HMUMEER OF EYTES IW CODE
=Cksm+EButedll
"EYTE ", I,Butedll

oo
e R
—

[t

G G

Mon
Mon

I AR

DISF "CHECK SUM ", Bute(l)
RETURH

Ty
=
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|

|

! ARGUMEMT TWFE ROUTIHME
I THIS ROUTIME DETERMIMES THE TYFE 0OF THE TWI POSZIELE REGUMEMTES AHD
I RETURHS THIS IWFORMATIOW TO THE MAIWM FROCREAM IM AL FOR THE FIRET
! ARGUMENT AHD AZ FOR THE SECOHMD. THE RARGUMEMT TWFEZ ARE DEFIHED RS
! FOLLOWS:

! TYFE MERHIMG
]

|

|

|

|

|

!

0

5 HUMERIC LATH
ALFHA REFLACE DATH

ALFHA AFFEMD DATH

A THROUGH T

a THROUGH =

STAHCK ARGUMEMTS

ERRORS IH ARGUMEMTS

il
=
IR T,
N

rCmr e
o

T

THEH RETUREH
ROM" THEH 4328
THEHM A1=5
; THEH RAZ
CH1L: » AHD CAZC =S50 THEH 43224
DIZF "ARGUMEMWT.-Z TOO LARGE."
RETLURH
IF Al$#="IHDO" THEH Sz44 I FOR IWMD CHECE THE SECOHD ARGUMEMT
IF <Lal=1>» AWD CAl$="E"» THEH Saao
FOR I=1 T0O Lal
Al1=HUMCAL$0T, 110
IF Coml<d42: ;
HEXT 1
GOTD S2448
IF Lal>1 THEH
IF CHUMIAL$F: AHD CHUMOAL# 2
IF CHUMOCAL#F >36r AHD CHUMOALE:
IF Al#="X" THEH RA1=4
IF Al¥ ‘" THEH Al=4
IF Al$="2" THEH Al1=4
IF A1#%="T" THEH Al=4
IF Al#="L" THEH Al=4
COTO Szag
IF “AL1#C01,13="A"2 AHD CAL1FLZ,23="""3 AHMLD A1FlLal,Lall="""3 THEH
IF ¢A1#C01,131="""3 AHD ¢A1#[Lal,Lall="""3 THEHWM Al=1
IF Al:B THEH S1&8
DIZF “"ERROE IM DATA. CHECKE FOR MISSIMG © OF IMFROFPER HUMEER"
Al=5
RETURH
IF Al=1 THEH Al$=R1%$[2,Lal-11
IF Al1=2 THEH RAl1#=A1%C3,Lal-11]
IF Al=% THEHW Al#¥=A1%
IF A1=2.5 THEH Al$=A1%
IF COFF="STO"» OR CF#F="RCL"»» AMD CCAL1=2» OF ¢A1=Z.522 THEH S1Z28
Lal=LEH{AL1%$)
! HERE FOR SECOMD ARGUMEHNT
IF Laz=8 THEHW RETURHN
FOR I=1 TO Laz
s=1=HUMIARZ
IF ol
HE®T 1
COTO S
IF
IF
IF
IF

w
—

THEH 4254

THEH A1
THEH A1i=

oo I

Jnan

oo D

=

FIV A OAMD CR1<xE9) THEH SZ200

@ IF
S350 IF
S3EQ IF 4TSy THEM AZ=3

R b ok o o o b e o o o oo o o L L
e e e e e e e i a a o o o o o b

Al=z

39
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IF CHUMCAZFE>362 AMD CHUMOAZEC1BE) THEMW AZ=3.5
GOTO 5478

IF CAZ$01,11="A"» AMD ¢AZF[Z,2]1="""1 AMD CAEF{LaZ,Lazl=""") THEH RAz=Z
IF [1,11="""% AHD CAS#[La2,LaZl="""1 THEH Az=1

IF THEH S47a

"ERROR IM DATA. CHECE FOR MISSIMG ° OF IMPROFPER HUMEER"

onon
AR

onh oL
T

n
F R I, Y
PR )

n
n
T

=]

n

=Rz$l2,laz-1]
=AZ$03,Laz-11]

— o0
o

onon L

Laz=LEMTAZ%

FETURH
T S R o o i o o o e e Rt it S R R
! ALFHA STRIMG FLACEMEWT ROUTIHE

LU A

)

b

n
T 0NN an N Lo BB e

DR
U
]

art TO End
CIa=HUMCALEOK KT

Ly E1="@E" THEH EBEut
IJ="#" THEH Eut
1="e" THEM Euwt

QNon N N N oo oOnoonon

L]

mom

()

m

FETURH

I o ok i o ko ke o o o o o o e o o S o e R SR S
| QUTFUT STRIMG GEMERATIOHN
FOR JI=1 TO H
DecoJi=Butel Tl
FOR I=J#2 TO
Ear
=
HE®T 1
HEST T
Eg=""
FOR I=1 TO

DI O

D]

rI-1r%3+1 STER -1
o oMOD
oI

[ ()

M0 T B 4 ¢ o 4 O S ¢ O T 1 I

DR T T B I o I )

onoon n

o
.

SE5E IF Eardl THEHW E$=EBEfi" "
SEaa IF Barcli=1 THEH EF=E$&L":: "

HE=T 1
Bf="100 B CEBER"

oo

POALSD SET HMI

FRIMNT I%,CHRE$FCZYDAECHREFOZL 2R

! FREINMT EUFFER
IF cF#="DATA"» OF CF¥="DATARSEG"» THEH FPRINT LISIHG B4 b#
IF CF#="DATR"» OFR CF¥="DATA: » THEH £@za

IF Argids»=8 THEHM FRIMT USIHG c@16
IF HArag 1 THEH FRIMT LSIHG

EEE IF Arg 2 THEHW FRIMT USIHG

AR AR R A R A R )

Ty
Dl
—
P

IMAGE
IMAGE =
FRIMT CHRE$:

T
B

Ty Ty
D)
[

FOR A FILLED FRAGE

Line=Line+l

IF Lime<1S THEHM RETUREM ! IF THERE HEE L
FEIMNT CHRE$:12> I SEHMD OUT A FOR
Line=a

D]
SAUBL A

T Ty

ESS THAM 13 LIMEZ, FETUEH
i FEEL

Ty
)
o

£118 RETURH

; JE] I RS R R R L AR R R L LI F S LIS LA LI FFFE XL X FE AL S LR L X FF LS FE L S S F R R EE XXX XSS
E156 ! ERRORES

& IF ERRH<>13 THEM &258

ODISF "IMPUT STRIHG WAS TOO LOMG, FLERSE CHECK IT."
DISP "CHECEKE LIME HUMEER ",ERFEL

DISF "I= ",1

DISF

5]
5]
1
1
=1
1
1
1
1

"LEMGTH 0OF A¥= “,LEHCA%$:
"LEMGTH OF HA1#%= ",LEMCALl#$:

O
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DISF "LEWGTH A¥ SHOULD EBE IS ",L DATH A
GOTa DATH : &
IF ERFRFb Z THEM £318 DATH By, B,
IF EREL B THEHW 217@ DATH B, B
IF ERFL 3 THEH 2854 DATH B, 8
R ELE FROELEM IW DATH THELE." IATH 5]
LIHE HUMEER ",ERFRL DATH B, 8
DATH LEL 1: J13,1,1
"ERREOR HUMEER ",EREH DATH LN.J,B B, 8
"LIME HMUMEER ",EREL DATA LH1+4,5,5,8,48
DATA LOG,S5,8,8,E
I TRELE DATH DATH HEHM.?.l: »,a
LIATH DATA MOD,4,11,8,8
LATH DATA OCT,&,15 5]
DATH DATA OFF,2,13 5]
DATA & DATA OH, 8,9,
DATH v DATH 5]
DATH 7 DATH ]
LIATH v LIATH
DATH v LIATH B, B
IATH v DATH ]
IATH v DATH JH B
LATH v DATH \ LB, 8
DATH v DATH 3,8, 8
DATH v IATH v3,1,8,8
IATH 7 DATH RCL,%,8,1,8
DATA v DATA RIDW,7,5,8,8
IATHA v DATA RHD,&,14,8,48
IATA v DATA RTH,&2,5,8,8
IATHA ¥ v DATH PHP Ted4,8,8
DATHA 1, 9 v DATH F,13,1,8
DATH 1,8 v DATA Fa13, 8,8
DATH A1, 8 v DATH 1,8
DATA v 8,8 v DATA q,8,8
DATAR JB, 8,8 v DATA G, 8
DATAH CLA,2,7,9,8 7 DATH 1,8
DATA CLD,7,15,8,48 7 DATH S
OATA CLF,8,4,1,1 v DATH &, 8
DATA CLRES,2,18,8,8 v IATH 1,8
DATAH CLST B v DATH 1,8
IATH 7 5] 7 DATH 1,8
IATH , 1 v DATH 1,8
DATA L v DATH S
LATH ] DATH B4, 8,8
IATH 5] DATH THN 5.11,5,9
IATHA DATH yF,15,1,48
DATH . DATH g, 8
DATH DELETE.-AII,J.B DATH &, 8
DATA DSE,3,7,1,4 DATH B, H
DATA EHND, 1_,3'9‘5 DATH 8,8
IATA 14, DRTH 1,8,8
IATH ] 3 DATH a8,
DATHA 7333  DATH W1,
DATA 7488 DATH B, H
DATH Y418  DATH B, H
LATH 7428 DATH A, @
IRTH Y428  DATH B, 8
IATH 7448  DATH B, 8
IATH 7458  DATH H,@
IATH 1,8 7468 DATH 1,1
DATH 1,8 7465 DATH 2,8
DATH SIS 7478 DATH 5]
DATHA uTU,l.l:.l,l 7428 DATH ,B
DATA GTO.,8,1,1,8 7438 DATH +EHD*,@ g,8,8
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Section 4
Algorithms

Checksum Algorithms

All rows of HP-41 bar code have a checksum in the leftmost positions of the row. All but the Paper Keyboard have an
8-bit end-around carry checksum. The two byte Paper Keyboard bar code uses only a 4-bit end-around carry checksum.

Following are the algorithms for checksums stated in a block-structured language.

Eight-Bit (One Byte) Checksum

The checksums for all HP-41 bar code, except Program bar code, are local checksums and are calculated separately for
each row. For Program bar code (Type 1 and 2), a running checksum is used. That is, the checksum for each row is the

sum of that row plus the sum of all previous rows.

Let X be a running checksum. (This would be cleared at the beginning of each row for all but
Types 1 and 2.)

Let N be the number of bytes in this row of bar code.

Let Y be an array holding bytes two through N.

Let Z be a temporary variable.

Let / be a pointer into the byte array Y

BEGIN
If TYPE <> 1and TYPE <>2 Then X=0
For/=2to N Do
BEGIN
Z=X mod 256 + Y(I) mod 256
X =2 mod 256
IfZ > 255 then X=X+ 1
END
Y(1) =X mod 256
END

43
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Four-Bit Checksums

Four-bit checksums are found only in Two Byte Paper Keyboard bar code. They use end-around carry but are summed
in 4-bit nybbles.

Let SUM be the calculated checksum.

Let Y  be the array that holds the two bytes.
Let/ be the pointer to the Y array.

Let K  be the loop counter.

BEGIN
SUM=0
I=1
BEGIN
IfK>1Then/=2
If K=2 Then J=Y(l) DIV 16
Else J=Y(I) MOD 16
SUM=SUM MOD 16 +J
If SUM > 15 Then SUM =(SUM MOD 16)+ 1
END
Y(1)=SUM+16 + Y(1) MOD 16
END

Program Bar Code Algorithms

In order to write your own software to generate program bar code you will need a good understanding of the HP-41
and the internal structures of program memory. The HP-41 Owner’s Manual and Programming Guide is a good
resource, particularly appendix D, Program Memory Storage Requirements and Last X Operations. Other important
references for this section are Table III, The HP-41 Function Code Table (page 45), and Table IV, The Numeric Values
for A-J, a-e, and the Stack (page 50). It will also be helpful to refer back to program ‘“PRGMBR”’ to see how these

algorithms are implemented in a working program.

In a row of Program bar code, the code for a simple one byte function appears in program memory as a combination of
the row and column location of that function in Table III. For most two-byte functions (for example, a function with a
numeric argument) the first byte contains the function’s location in the table; the second byte contains the value of the

argument.

There are also several functions that are not as straightforward and need further explanations. These are enumerated
following Table III.
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LOW ORDER 4 BITS
8

0 1 2 3 4 5 ] 10 1" 12 13 14 15
A
[ NULL LBL 00 LBL 01 LBLO2 | LBLO3 | LBLO4 [ LBLO5 | LBLO6 LBLO7 | LBLO8 [ LBLO9 | LBL10| LBL 11 LBL12 | LBL13 | LBL 14
digit (digit
1 9 1 2 3 4 5 6 7 8 9 . EEX entry) GTO « XEQ
0 CHS

2 RCLOO [ RCLO1 | RCL02 | RCLO3 [ RCLO4 | RCLO5 | RCL06 | RCLO7 | RCL08 | RCL09 | RCL10 | RCL 11| RCL 12 [ RCL 13 | RCL 14 | RCL 15

3 STO00 | STOO01 | STO02 | STO03 | STO04 | STO05 | STO06 | STO07 | STO08 | STO09 [ STO10 | STO11| STO12 | STO 13 | STO 14 | STO 15

ONE

4 + - . / X<Y? | X>Y?2 |X<=Y?| £+ - HMS+ | HMS- | MOD % %CH | P-R | R-P BYTE
5 LN x2 SQRT ¥X CHS X LOG 10X eX-1 SIN cos TAN ASIN | Acos | ATAN | DEC

» 6 11X ABS | FACT | x %02 | x>0? [LNO+X)| Xx<0?2 | x=02 | INT | FRAC | D-R | R-D | HMs HR RND ocT

@

o

=7 cL [x<>vy| m cLsT RI RON | LASTX | cLx | x=Y2 | x# Y2 | SIGN |x<=0?| MEAN | sDEv | Aview | cLD

g

8 DEG RAD | GRAD | ENTERI| STOP | RIN | BEEP | CLA | ASHF | PSE | CLRG | AOFF | AON OFF |PROMPT| ADV | {

o

T

\
9 RCLnn | STOnn | ST+ nn| ST— nn | ST* nn | ST/nn ISG nn | DSE nn | VIEW nn [ EREG nn| ASTO nn | ARCL nn| FIX n SCIn ENG n | TONE n {

10 | XROM | XROM | XROM | XROM | XROM | XROM | XROM | XROM | SFnn | CFnn | F2Cnn |FC?C nn| Fs?nn | FC?an |GTOXEQ
WO
BYTE
1 GTO00 | GTO01 | GTO 02 | GTO 03 | GTO 04 | GTO 05 | GTO 06 | GTO 07 | GTO 08 | GTO 09 | GTO 10 | GTO 11 | GTO 12 | GTO 13 | GTO 14
12 ALPHA LABEL AND END INSTRUCTIONS X <>mlstm |
A
13 ¢ GTO nn >
THREE
BYTE
14 | XEQ nn -
s TexT | Text | Text | Text | Text | Text | Text | text | text | vext | vext | text | text | Text | Text uP TO
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 y16BYTE
Table III.

Lables

The function is found in three different locations in Table III.

Short Form Numeric Labels. The first place it appears is at Row 0, columns 1 through 14. This is a short form
numeric label ( 00 through 14), which requires only one byte in program memory.

Long Form Numeric Labels. Row 12, Column 15 represents numeric labels with argument values greater than
fourteen, (this includes the local Alpha Labels A-J, and a-e). The first byte in this two byte label contains the function
location 12,15 (11001111) and the second byte contains the argument value. For the local Alpha Labels the values of
A-J and a-e are found in Table IV, page 50.

Global Alpha Labels. These labels are found at Row 12, Columns 0 through 13. Their structure in program

memory is as follows:

12 00 00 00 15 xx 00 00 ccee ccee e oo v oo ccee

~—— | S N e N———— N —— ——

Byte: 1 2 3 4 5 6 XX+ 3

Byte 1 = Function Location (11000000)

Byte 2 = Uncompiled Label Chain (00000000)

Byte 3 = String code + (No. of ASCII Chars. + 1)(1111xxxx)
Byte 4 = Reserved for Key Assignment (00000000)

Byte 5 = 1st Character (ASCII Value)

Byte xx + 3 = Last Character
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Execute

The function is also found in three different locations in the HP-41 Function Table (Table III).

Numeric and Local Alpha Execute. This function ((XEQ] nn) is found at Row 14, Columns 0 through 15.

14 00 00 00 xx xx

Byte: 1 2 3

Byte 1 = Function Location (11100000)
Byte 2 =Uncompiled Address (00000000)
Byte 3 = Argument Value

Global Alpha Execute. This function ((XEQ]a) is found at Row 1, Column 14.

01 14 15 xx ccc eeee eeee (CCCC
N

Byte: 1 2 3 XX + 2

Byte 1 = Function Location (00011110)
Byte 2 = String Code + No. of ASCII Chars. (1111xxxx)
Byte 3 = First Character (ASCII Value)

Byte xx + 2 = Last Character

Indirect Execution. This function ([XEQ][IND] nn) is found at Row 10, Column 14.

10 14  1x xx
N, o —  —

Byte: 1 2

Byte 1 = Function Location (10101110)
Byte 2 = Argument Value with the Most Significant Bit Set (1xxxxxxx)

Go To [GTO]

The function has four locations in the Function Table. It has both short and long form numeric, as well as
(GTO][IND] and [GTO] «.

Short Form Numeric Go To. ([GTO] nn for nn <15). This is found at Row 11, Columns 1 through 15.

11 nn 00 00
N, — —

Byte: 1 2

Byte 1= Function Location + Argument Value (1011nnnn)
Byte 2= Uncompiled Address (00000000)
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Long Form Numeric and Local Alpha Go To. ((GTO] nn for nn>14). This is found at Row 13, Columns 0
through 15.

1300 00 00 nn nn

N, e e e . f
Byte: 1 2 3

Byte 1 = Function Location (11010000)
Byte 2 = Uncompiled Address (00000000)
Byte 3 = Argument Value (nnnnnnnn)

Indirect Go To. ((GTO][IND] nn). This is found at Row 10, Column 14.

10 14 On nn

Byte: 1 2

Byte 1 = Function Location (10101110)
Byte 2 = Argument Value with MSB Cleared (Onnnnnnn)

Global Alpha Go To. ([GTO] «). This is found at Row 1, Column 13.

01 13 15 XX CC CC eseee eseee CC CC
N, e — p— —— N

Byte: 1 2 3 XX +2

Byte 1 = Function Location (00011101)
Byte 2 = String Code + No. of ASCII Chars. (1111xxxx)
Byte 3 = First Character (ASCII Value)

Byte xx + 2 = Last Character

Store and Recall [STO|, [RCL|

Both of these functions have two numeric locations in the table as well as one alpha location. In both cases to make the
STO Jor |[RCLJ[IND Jthe most significant bit of the second byte (the argument value) is set to one.

Short Form Numeric ([STO] nn, nn; nn <=15). These are found at Rows 3 and 2, Columns 0
through 15.

RR CC

N
Byte: 1

Byte 1= Function Row Number + Argument Value

Long Form Numeric ([STO] nn, nn; nn >15). These are found at Row 9, Columns 1 and 0.

RR CC nn nn

N —

Byte: 1 2

Byte 1 = Function Location (10010001 = [ASTO]; 10010000 = )
Byte 2 = Argument Value (nnnnnnnn)
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Alpha ([ASTO] nn, [ARCL] nn). These are found at Row 9, Columns 10 and 11.

RR CC nn nn

N — e — —
Byte: 1 2

Byte 1 = Function Location (10011010 = [ASTO]; 10011011 = [ARCL])

Byte 2 = Argument Value (nnnnnnnn)

Alpha Text Strings

This function is found at Row 15, Columns 1 through 15.

15 XX CCCC e oo oo oo ccce
N~ S o’

Byte: 1 2 xx+1

Byte 1 = Function Location + Number of ASCII Characters (1111xxxx)
Byte 2 = First Character (ASCII Value)

Byte xx + 1 = Last Character

End

Each bar coded program must have an [END | function as the last three bytes of the program. It must be set to the

following values:

12 00 00 00 02 15

N e . .
Byte: 1 2 3

Byte 1= 11000000 (Decimal 192)
Byte 2 =00000000 (Decimal 0)
Byte 3=00101111 (Decimal 47)

Header Algorithms

The preceding text covers the HP-41 program memory configurations of the various calculator functions. At this point
it is important to understand the specific algorithms needed to make the header of each program bar code row.

The first byte of the header is the checksum which was covered beginning on page 43. The second byte has the type field
and the row sequence number in it (refer to Figure 1, page 8). The type field is set to *‘1’’ for non-private and to ‘‘2’’ for
private bar code. In the sample program ‘‘PRGMBR’’ a counter is kept which labels each bar code row with a con-

secutive row number. Using this row number the internal sequence number is generated as follows:
Sequence Number = Row Number (Minus 1) Modulo 16.

In any Program type bar code row, the third and last byte of the header specifies the leading broken function code bytes
and the trailing broken function code bytes of the row (page 7, Program Bar Code). In order to calculate these values,

the following is needed:

1. One incrementing counter (T5);

2. One decrementing counter (B3);

3. One variable (H1) to hold the number of bytes left over from the previous row; and
4. One variable (H2) to hold the number of bytes left over from the current row.
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These counters and variables are all initially set to zero. Here is a flow chart of this procedure.

INITIALIZE VARIABLES
B3=T5=H1=H2=0

/
GET PROGRAM BYTE. DECREMENT B3

)

CLEAR THE BYTE COUNTER
OF THE CURRENT FUNCTION

(T5=0)
Y
LOOK AT VALUE OF PROGRAM NO
BYTE AND DETERMINE HOW MANY
BYTES REMAIN. SAVE IN B3. - /
y
INCREMENT NUMBER OF BYTES THAT
BELONG TO THE SAME FUNCTION
(T5=T5+1)
Y
[
BAR CODE ROW NO

BUFFER FULL OR
ALL OF PROGRAM
READ

?

YES

PUT THE BYTES REMAINING FROM PREVIOUS ROW (H2) INTO H1.
SAVE BYTES REMAINING FROM CURRENT ROW IN H2.
COMPUTE 3RD BYTE OF HEADER AS: H1+16+ T5 MOD 16.
COMPUTE CHECKSUM. PRINT BAR CODE ROW.
INITIALIZE BAR CODE ROW BUFFER POINTER.

IS
PROGRAM NO

COMPLETED
?

YES
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Other Bar Code Algorithms
Direct Execution (Complete Function Code) Algorithms

The value of the bar code is derived for the most part directly from the position of the function in the HP-41 Function
Table (Table III, page 45). All functions in rows 0 through 8 are one-byte functions and, with the exception of a
and a , require bar code rows of only three bytes in length (two bytes header and one byte function code).

Rows 0, 2 and 3 as shown in Table III are not used. These are short forms of the functions and they have analogous
long forms that are to be used instead (Row 12, column 15; Row 9, column 0; and Row 9, column 1; respectively).

The digit entry functions contained in row 1, columns 0 through 13, are handled by type 6 or 9, Numeric Data bar code.
Data bar code types 7, 8, 10, and 11 handle the alpha entry functions contained in Row 15.

For functions that are able to have an indirect argument, the indirection is shown by setting the most significant bit of

the argument byte to one.

The numeric values for the stack arguments (X, Y, Z, T, and L) as well as A through J and a through e are found in
Table IV, following:

Numeric Values for A-J, a— e, and the Stack
A B C D E F G H I J
102 103 104 105 106 107 108 109 110 111
a b c d e X Y y4 T L
123 124 125 126 127 115 114 113 112 116
TABLE IV.

The first byte in the bar code row is always the checksum; the second byte is always the decimal value 64. Following is a
breakdown of how the values for the remainder of the bytes are formed from the HP-41 Function Table (Table III) for

the different functions.



The programmable function values are derived as follows:
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Position in
HP-41 Contents of:
Function Table
Row | Column Function Byte 3 Byte 4 e e Byte N +4
1 13, 14 GTO, XEQ (Row No.*16) + 1st ASCII Nth (last) ASCII
(Alpha) (Column Number) Character Character
4-8 0-15 Refer to Table llI (Row No.+16) + N/A N/A
(Column Number)
9 0-15 Refer to Table lll (Row No.*16) + Numeric Value of N/A
(Column Number) Argument
10 0-7 XROM (Row No.*16) + (Rom I.D. mod 4) N/A
[(Rom I.D. *64 + (Rom Func.
Number/4)mod 8] No. mod 64)
10 8-13 Refer to Table Il (Row No.*16) + Numeric Value of N/A
(Column Number) Argument
10 14 GTO/XEQ IND (Row No.+16) + Numeric Value of N/A
(Column Number) | Argument (If GTO
msb =0, if
XEO msb=1)
12 0-13 LBL, END (Row No.*16) + 1st ASCII Nth (last) ASCII
13(LBL) or O(END) Character Character
12 14, 15 Refer to Table Il (Row No.*16) + Numeric Value of N/A
(Column Number) Argument
13,14 0-15 Refer to Table Il (Row No.*16) Numeric Value of N/A
+ 0 Argument
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The non-programmable function values are derived as follows:

Non- Contents of: (N =The Number of ASCII Characters)
Programmable
Function Byte 3 Byte Four Byte Five e e Byte N + 3 Byte N+4
CAT 0 Catalog N/A N/A N/A
Number
GTO. 1 Argument (right justified) N/A N/A
GTO.. 1 15 255 N/A N/A
DEL 2 Argument (right justified) N/A N/A
COPY 3 1st ASCII 2nd ASCII Nth ASCII N/A
Character Character Character
CLP* 4 1st ASCII 2nd ASCII Nth ASCII N/A
Character Character Character
R/S 5 N/A N/A N/A N/A
SIZE 6 Argument (right justified) N/A N/A
BST 7 N/A N/A N/A N/A
SST 8 N/A N/A N/A N/A
ON 9 N/A N/A N/A N/A
PACK 10 N/A N/A N/A N/A
DELETE 11 N/A N/A N/A N/A
ASN 15 AXx 16 + Bt 1st ASCII N -1 ASCII Nth ASCII
Character Character Character (N<7)

*This three byte bar code by itself will clear the program where the PC (program counter) is located. If there is an argument it is an Alpha
string.
tA = ABS(Keycode) DIV 10, B= ABS(Keycode) MOD 10. If Keycode <0 then A =[ABS(Keycode) Div 1048] MOD 16

Numeric Data Functions

In order to pack as many digits in as short a bar code row as possible, the encoding scheme chosen for the digits

uses only four bits per digit, as follows:

DIGIT CODE
0 0000

1 0001

2 0010

3 0011

4 0100
5 0101
6 0110
7 0111
8 1000
9 1001
NULL 1010
o 1011
“y 1100
“o 1101
“g” 1110
illegal 1111
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Since we are using a four bit BCD code for these digits, it may be necessary to add a digit to make the bar code conform
to the ‘‘n*8 bits’’ requirement (refer to Section 2). A special case is for standard numeric data (Type 6). When only one

digit is input it is necessary to add two nulls so that the minimum bar code row length is three bytes.

In all other cases it is necessary to count the number of digits in the input string. If the data is standard numeric and
the number of digits is even then add a null. If the data is sequenced numeric and the number of digits is odd then
add a null.

FLOWCHART TO CONVERT ASCII INPUT STRING
TO INTERNAL 4-BIT NUMERIC REPRESENTATION

START

A$=INPUT STRING IN ASCII
SET COUNTER N=1
|
GET NTH ELEMENT OF A$,

CONVERT ELEMENT TO AN
INTEGER VALUE & SAVE IN X

PUT X INTO D(N) l——

PUT VALUE “11"
INTO D(N)

PUT VALUE "12"
INTO D(N)

PUT VALUE “13"

i i

INTO D(N)
PUT VALUE “14” l .
ERROR INTO D(N)

INCREMENT
N

NO

DOES

YES
N =LEN(AS)
?

ADD TWO NULLS TO D ARRAY NO
N=N+2

ADD A NULL TO D ARRAY
(VALUE 10)
N=N+1

INTEGER ARRAY D WITH N
ELEMENTS READY TO PUT CONTINUE
INTO BAR CODE ARRAY




54 Algorithms

Alpha Data Encoding

The encoding for the alpha characters is ASCII (with the few exceptions necessary to conform to the HP 82143A
Printer character set). The values are listed in decimal form in Table V following:

44, .

* 45. -

i S&. Y
= S7¥.H
F. € 46, . ge. 8
4. 47 .7 S39.%
S5.F 45,8 =1 =
&.r 49,1 gi.t
T4 S5E. 2 = PERN
.4 51.32 23,01
= I § S=.4 94,1
i@, + 53.5 95, _
11.x 54.6 95. 7
iz. 1 SS. 7 97 .a
2.4 Se. o SE.b
14.r 57.9 99, C
15 % 5&8. ¢ 1ga. d
i6.8 59, 181.e
7.l &a. < 18z, +
15, & &i.= 16=Z. 9
19.A &=, F 184 . h
Z@.a 3.7 185.1
Z1.4Aa 54, 0@ 186, 4
22.4 &o. A 187 .k
=20 &c. B 1as.1
Z3.G &7.C 183.m
Z=.0 a=.I 118.n
25,0 &3.E ili.o
=7 . IE Ta.F 1i12.,
ZE8. 1.6 11=Z.4a
Z3. % TZ.H 114.r
Fa. L 2.1 115, =
21 .% 4.4 116, t
2= 7oK 117.u
AT | F&. L 118w
4. Fr.H 119.w
5. # TE.H 128, =
25 F Fe.0 121.~
27 . X g&a.F izz.=z
5.5 g21.: 123.n
29, g2. kK 124.1
468, ¢ g83.5 125.+
41,3 54.7T 1Z26. 2
42 . % 5. U 1=27.F
Z.+

Table V. HP 82143A Printer Character Set
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PRGMBR

START

READ DATA TABLES
INTO THE PROGRAM

I
~

INITIALIZE TO RECEIVE
AN HP-41 PROGRAM

(3500)

/ PRINT COMMAND /
LIST /

WANT

TO SEE ALIST

OF COMMANDS
?

NO
[} (350)
GIVE THE PROMT AND
: WAIT FOR INPUT
o
z
<
=
s
] 3
5 w WAS NO
AP 2 THERE INPUT
= € < ?
(5] N
%] z
: 8 PRINT CONTENTS OF
3 THE TEXT STRING ARRAY,
w
o
Z A WAS
E INPUT ONLY
ONE WORD,
- ?
i ?
(2]
J
GET STATEMENT NUMBER
TRIM THE BLANKS.
SET DELETE FLAG.
r COMMAND JUMP TABLE

THE STATEMENT
NUMBER LEGAL

“NUMBER"

“‘COMPILE”
SAVEPROG"
“SAVETEXT"

“GETTEXT"

GIVE ERROR
MESSAGE

“RENUMBER"
“RUNPRIVATE"
“GETPROG"”

“EXIT”

DELETE THE
LINE

TRIM THE BLANKS FROM
STOP INPUT AND PLACE INTO THE
41 PROGRAM MEMORY ARRAY




“NUMBER” v

INPUT STARTING 41
PROGRAM LINE NUMBER
AND INCREMENT VALUE,

YES

LINE NUMBER
TOO BIG
?

NO

PRINT THE PROMPT
AND 41 PROGRAM
LINE NUMBER

/

INPUT THE 41
PROGRAM INSTRUCTION

\
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“RENUMBER”

INPUT THE OLD
STARTING LINE NUMBER,
THE NEW STARTING LINE

NUMBER AND
THE INCREMENT SIZE

/

MAKE SURE TO NOT
OVERWRITE AN EXISTING
INSTRUCTION

PRINT ERROR MESSAGE

Y

PLACE POINTER ARRAY
INTO A TEMPORARY ARRAY

Y

PLACE THE 41
INSTRUCTION IN THE

INPUT ARRAY AND
INCREMENT LINE NUMBER

RENUMBER AND STORE
BACK INTO POINTER ARRAY
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“RUN"

“RUNPRIVAT

SET PRIVATE FLAG

HAS
NO

ALREADY BEEN
COMPILED,
?

YES

INPUT TITLE FOR
THE 41 PROGRAM
(60 CHARACTERS MAX)

)
PRINT THE TITLE AND
NUMBER OF THE
REGISTERS

PROGRAM
REQUIRED

INITIALIZE THE VARIABLES

[
GET 41 PROGRAM BYTE

IS

A

g

PRINT MESSAGE THAT
PROGRAM MUST BE
COMPILED FIRST

YES

THIS THE

FIRST BYTE OF

A FUNCTION
?

INCREMENT THE NUMBER

OF BYTES READ THAT
BELONG TO THE
CURRENT FUNCTION

FINISH COMPUTING THE
VALUES FOR THE
HEADER (BYTES 1, 2 & 3)

PRINT THE BAR CODE
ROW. INITIALIZE THE
BAR CODE ROW BUFFER

HAS

DETERMINE HOW MANY
BYTES REMAIN FOR THIS
FUNCTION AND
REMEMBER IT

NO ALL OF THE YES
41 PROGRAM BEE
READ
?
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“COMPILE"
(1855)

INITIALIZE
ARRAY INDEX

|

[ For

J=1T0 2233 AA
(18B0)

FIND VALID POINTER
AND GET INSTRUC

ARE
THERE
ADJACENT DIGIT
ENTRY
STRINGS
2

(3400)

ERROR CORRECTION
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Appendix B
HP-85A Adaptations of PRGMBR and FULFCN

The adaptation of PRGMBR required a modified version of the HP 9845A program in order to run on the minimum
HP 85A configuration: HP 85A Personal Computer; 16K RAM Plugin; I/0 ROM or Printer/Plotter ROM; and, RS232C

or HP-IB Interface.

PRGMBR was segmented into three separate programs according to logical operations. The first segment, BEGIN,
initializes all the variables and loads the necessary table data. The second segment, EDITR, is the interactive sec-
tion where the HP-41 program text is input. This section also allows the user to save, retrieve, and edit the text. Giv-

ing the command COMPILE during execution of this segment loads the third segment CMPILE into the HP 85A.

CMPILE not only compiles the HP-41 program but also prints the bar code. As soon as the HP-41 program has been
completely printed out in bar code this segment loads the EDITR segment back into the HP 85A ready for the next

program.
This particular adaptation does not include the ability to save and retrieve the compiled HP-41 program code.

The source files for these HP 85A programs are available on cassette tape or floppy disc from:

Series 80 Users’ Library
1000 N.E. Circle Blvd.
Corvallis, Oregon 97330

67
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85A Adaptation of PRGMBR

8V HF41C COMPILER 228 DATA ACOS.33.ADY. 143, R0OFF. 13
Ze ! & BAR CODE GEH FRGH S9.A0H. 148, ARCL . 155, ASHF . 135,
483 ! FIRST OF THEEE SEGHMEHMTS ASIH. 92
5@ | THAT ARE CHAIWED TOGETHER 488 DATA ASTO.154.ATAN.24.AVIEN.
&l 1 THIS IS AWM ADARTATIOH OF 126 .BEEF.124.CF. 189, CHS.84.C
78 ! THE 9&5845fA COMFPILEFR FROGEAHM L. 112
28 ! THIZS SEGMEHNT I3 STORED RS 418 DHTH lLH 135,
9@t FILE "BEGIH" (LT, 13 CL:
i@a | 4za DHTH O-F.18¢., :
118 OPTIOH BARASE 1 DHE 151;EHG 15 EHTEh 131.E
1za IWTEGER I1.d 3=
128 CDM IHTEGEE C2CeB3,PI22332.F 47376 DHTH E~¥-1., 3 ,FC?.l.
[ 110183 Z.FC?C,171.F 185
144 LQH T![rB] T1 C383.TZ24C3281.A 446 DHTH F-“ 17z bPHD;l
$C15AE3.S1$C27]. 1% [EE4J,C$[6 IA.HMS . 162, HH s74.H
Al F.1a3
158 T, T1$.T2$="" 4583 DATA INT.1684.I1SG.15A.LASTH.1
168 FOR I=1 TO 26 | REARD LOCAL L 1€.LN. 88, LN1+¥%, 181.L0G. 26
ARBELS 2% STACE REGISTER MMEMO 453 DATA MEAHW.124.MOD.7S5.0CT. 111
MICS INTO S1% JOFF. 141 .P-RE.7E.FI1. 114
178 RERD S14CI. I3 47@ DATA PROMPT.142,PSE.137.R-D.
186 HE=T I 187 . F-F.73.RAD. 1 .RCLJ144 F
198 FOR I=1 T 1832 | READ SORTED OH. 117
ITHST MNEMOHICS IHTO If. IHNS 4328 DATA RMO.118.RTH.133.R 118
TRULC . SCI.157.SDEY.125.5F 158
2ag d=1+6%(I-1> 493 DATA SIGH.122.5IH.32,S0RT. 52
218 REARD I$CIX.I14I» V YALUES IH 'STH. 148
TO I1 FOR TAEBLE DRIVER SR DATA ST+.146.5T7-.147,.5T7-.,149
228 HE=®T 1 SETO. 145 STOPL 132, TAN. 21 . TON
238 FOR I=1 TO €8 | READ IW VALI E.153
0 CHARE TAELES FOR CHAR CHECE 516 DHTH YIEW. 152. X#27

2483 RERD CHCIT.C2¢I» ! CHARS IHM 21,5487 ,.182. 5{=a7.
C$; CHAR CODE IM CZ2 78
258 MEXT I 528 DATA H<x. 286, 54Y
268t DISP "13T SEG DOHE" £.¥=07,1083.¥=¥7,1
27a  FUT CHAIHIHG STATEMEHTS 539 DHTR L GEAPN 5= P Al
288 ! HERE TO PROGRAM "EDITR" S4@ ! ¥YALID 410 CHAR
298 CHAIW "EGITR® DEX%
ZBa | 258 DATA " ".32.#.29,
31@a EHD J1Z6 k., 42,74+,43,
Z2@ | ¥DATA% 45, ., 45.7.47
3Z@ ! ¥LOCAL LABEL &% STACK REG © SE@ DATA "@".48,"1%, 49, "2, 58, "3
HqF ** ".-51.- 11411)52 nen 5—:-_‘ nen 54 "
748 DHTH A.B.C.0.E.F.G.H,I,J,T.Z "S5, ngn, S
ML 578 DATA "3",57.:.58,";".59,<. 60
58 DHTH WMo wowm o mowmowwow =6l LY EE,7L.E62.0,17.A.55.E.
boc.dae ce.CL.e7.0.68,E.69
Ze8 ! #IH TH MHEMONICS % HUMERIC 556 DATA F.78.G.71.H.72,1.73.,.1.7
WALUES Y ® 4, K,75.L.75 F.H.78,0.73,P
278 DATA Z,,E'ECH;??,&+,?1,&-;?E 20 2 .+ 33
CEREG. 15732 530 : $36,H,87.¥,8
24 DHTH t EE-"*";E4;"-“;SS;#;E? L2.97.b.98.
SUMLoEYL9e, 18K L BF L AES . BT
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HF41C COMPILER-EDITE

EAR CODE GEH FEGH
CHARIMED
OHE IS
"EDITR"

FROGREAMES .  THIS
STORED UMDER FILE
OFTIOH ERS E 1
INTEGER I. ‘.
E2,03H1,U1;
COM IMTEGER F
L PS5, I101630
COM T#LERI. T1$C303. T2$C367.
$015861.S1$C27]. I$0cz241.C#
a1
' MAIM PROGRAM:
FOF TEZT OR COMMAMD
u}
OH ERROR GOTOD 1768
FOR I=1 TOQ 2233
FeIa=-1
NE=T I
T$.T1$.72
H*_ "uu
Fe=a
F5=1
DISP "DO YOU WAMT A LIST 0OF
THE AVYAILAELE COMMANDOS®™
INPUT T1#
IF Tig="H"
2e8
IF T#="SCRATCH"
GOTO 1616
! BEGIH FPROMPTER
nDIrse "xn
INPUT T%
I=FGSCTE." "2
VK. D=0n
IF I=8 THEHN 5%5@
Ti$=T4LC1.1-11
IF Ti$#<:"DELETE"
T1F=FMT$<T$LCI+11>
I=LENCT1$>+1
0=
IF I-1>4 THEH 5z@
FOR J=1I-1 T0O 1 STEF -1
IF Ti$C1., J3<"a" 0OR T1i$Cd. 17X>
"a" THEN 54a
V=U+ O HUMOTI$0]. J20-432%16~K
kE=k+1
ME®T J

]

Vo

I SECOMD OF THREE
i

I

l’-l

WREITES PREFT
EHTEY AH

s_ "

OR T1$="NO" THEH
THEH 138

SECTIOHN

THEH

2c8

Prl; h=—1

GOTO 26@
T$=FNT$(TSCI+11>
PEVI=LENCAS +1
AS=ASLTEL" 1"

GOTO z&eA

PRINT "=2% GIVYE HLUMBERED ST
ATEMEHNT OF A COMHMANMD®

GOTO 26a

FREINT "STATEMENT HUMBER WALU
E TOO LARGE"

GOTO z2e@

' ¥XCOMMAND JUMP THELEX%®
IF T¢="HUMEEE" THEN 70@

IF T$="LIST" THEHN 248
IF T4#="COMFILE" THEHN

IF T$="22" THEN 1818

IF T#="RENUMBER" THEN 138@
IF T4#="SAVETEXT" THEN 15482
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IF T$="GETTEXT"
IF T$="SCRATCH"
IF T$="EXIT"

THEN 1658
THEN 138
THEN STOF

IF T$ *U"CAMPILEPYT" THEN &7v8
GOTO 238

PRINT "?%? - UMRECOGHIZABLE C
oOMMAMD "

GOTO Ze@

U ¥4 'AUTD' FOUTIMEX®

OISP "GIVE STARTIMG YALUE AH

D SIZE OF IHCEEMEHT™
IHPUT Y. X1

FREINTEE IS 1

IF W>22323 THEN 288
PEINT ">":U

INFUT T#%

IF T$="EXIT" THEH
FoWa=LENCA® +1
H¥=A$LTHFL" 1"
Y=+

GOTD 7za

FRINTERE IS 1€
FRINT "STATEMENT HNUMBER
E TCO LARGE"

GOaTO 268

P 3F"LIST' RBOUTINE#%
FOR I=1 TO 1588 | MAX=2233
IF PCI»<@@ THEN 91@

FOR J=1 TO 58
E=FCIx+ld

IF R$LCK.KJ="1"
NEXZT J

FRINT I:A$CPCI>,kE-13
NEXT 1

GOTD 2658

' AT THIS POINT CHRAINM TaO
' COMFPILE FROGERM OF THE
' THREE SECTIONS.

268

YRLY

THEN 248

DISP "TEST OF 'EDITR' SEGMEN
T DOME"
DISP "MOYING TO CMPILE®
CHAIN "CMPILE"

| *PRGM COMMANDS LIST SUB%
PRINT " ™

PRINT "COMMANDS AYAILABLE I
N THIS PROGRAM:"

PRINT " *

PRINT "COMPILE - COMPILES
41C PROGRAM CURRENTLY EHTEF:
ED n

FRINT "DELETE nn - DELETES
HUMBERED INSTRC FROM FROGRA
'\1 i

PRINT "EXIT - HALTS PRO
GRAM OF STOPS NUMBER GEMERA
TOR"

PRINT "GETTEXT _ - GETS PRO
GRAM TEXT FROM TRFE"

PRINT "LIST - LISTS EH
TIRE 41C PROGRAM IN _MEMORY"
PRIMT "NUMBER - GEMERATE
S 41C INSTRC NUMBERS - STOF
FED BY "

PRIMT " TYPIMG 'EXIT'"
PRINT "RENUMBER - REMUMBER
S 41C PROGRAM LINE NUMBERS"
PRINT "COMPILEPYT- GEMERATE
S BAR CODE FOR PRIVATE PROG

FEHM"
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UMBRER OUT OF EBOUHOS"™ DEF FMT$:D%:

1178 PRINT "SAVYETEXT - STORES P 1628 ASSIGH# | TO %
ROGEAM TEXT ON CASSETTE TAF 1538 GOTOD ZE8
E" 164 | ¥'GETTEXET' ROUTIHE#
1148 PRINT "SCRATCH - ERRSES E 1658 DISP "GIVE THE HHAME OF THE
HTIRE 41C FROGRAM" FILE TO BE RERD"
1158 PRINT "27% - LISTS CO 1668 INFUT Tis
MHMAHDS AVAILAEBLE " 1678 A%="" ]
1168 PRINT " * 1620 ASSIGH# 1 TO T1i#$
1178 PRINT "SYNTAX FOR IMSTRUCTI 1656 RERD# 1 : A%
OH ENTEY:" 1788 FOR I=1 TO LEMNCA$:
1128 PRINT " AXINSTRC FORMART: ¢ 1719 RERD# 1 ; P({I>
1128 PEIHT "mn <41C INSTRC>" 1728 MEXT 1
1288 PRINT "(BLHAHKS HAEE USED HS 17320 ASSIGH# 1 TO %
DELIMITERS " i748 GOTO 2Z&8
1218 PRINT " B»SPECIAL SYMBOLS:" 1758 | XERROR CONDITIOM HAMDLIHG
1228 PRINT "1» USE '&' FOR SIGMA EOUTINEX
SIGH" 1768 E1=EERN
12278 PRINHT "2>» USE '®' FOR AHNGLE 1778 EZ=ERERL
SIGH" 1738 IF El<>8@8 THEN 1330
1243 PRINT "3 USE '#' FOR 'MHOT 1798 PRINT "TAFE IS WRITE FROTEC
EQUARL ' SIGH" TED. FLERSE FIxt™
1258 PRINT "4 LISE SINGLE 2QUOTES 1888 IF EzZ=38%5A THEH 1546
C'» FOR DOUBLE QUOTES™ 1818 IF E2=32948 THEH 1658
1268 PRINT " CHTEXT FORMAT: '<TE 18268 GOTO Zea
AT EMTEY>'({NHOTE SIHGLE QUOT 12839 IF E1<>51 THEN 1364
ES»" 1848 PRINT "TAPE OR FILE IS FULL
1278 PRINT "ORE A'<TEZT EHTRY>' USE AMOTHER TAHAPE . “
(FOF APPEHDING TEXT2»" 1858 GOTO 1864
1228 GaTOo 264 15368 IF E1<>62 THEN 12392
129 | ¥'RENUMEER' SUBX 18768 PRIHT "THPE NOT IN TAFE DRI
138 DISP "ENTER OLD STARTING #. YE . "
HEW STRARTING #.AHD INCREMEH 1886 GOTD 12068
T:" 1238 IF E1<>&32 THEH 12:z8
1318 INPUT Y1.W2.V3 1288 PRINT "DUPLICATE FILE HAME.
1328 FOR I=YZ+1 TO UWi-1 "
1338 IF PCI>»=-1 THEH 1358 121a SOT7T0o 1288
1324 PEINHT "EREOR - ATTEMPT MADE 12z IF E1<>54 THEH 13%5@a
TD OVERWRITE EXISTING INST 1228 PRINT "FILE HOT THERE. TRY
RUCTIOHNS" AGAHIMN. "
1358 GOTO 2e0 1248 GOTO 1280
1260 HEXT 1 1958 IF E1=55 THEH 1348
1374 FOR I=1 TO 2233 126 IF El1<>66 THEN 1336
13238 K1CI»=FI2 187 PRINT "FILE CLOSELD"
1328 IF I>=W1 THEM FP{I:x=-1 1338 COTO 1286
14860 MEXT 1 1233 IF E1{>&7 THEH zZ@ZzZ8
1416 K=U1-1 Z2aaad PRIMT "FILE MAME ERRCOR. "
1428 FOR I=VY2 TO 22323 STEP W3 Zele GOTO 1gee
1436 K=E+1 228 PREIWMT "ERROR # ":E1:"SEEN F
1448 IF E->22323 THEN 2&8 T LINE # ":EZ
1456 IF Ki1d(KEs»<@ THEH 14386 A GOTO 2enl
1468 P Ix=KicK> a EHD
1478 HEXT 1 @ ! ¥FUNCTION DEFINITIOMS®
1428 PRINT "ERROR: IMSTRUCTION M # ! TRIM FUHCTIOH
7]
4 a
S 5
5 a
5 %)
5 a
5 @

— s (0D SO 3 S
o) = 300000 00 T L e )

[N KV KX AN N EN N KR S I G I S N

1430 FOR I=1 TO 2233 IMTEGER L.M

1588 P(Ix=K1<I DIM D3CsR]

1518 MEXT I FOR L=1 TO LEN:<D%$>

1S2@ GOTO Z6@ IF D$SCL.LI<>"" THEH 21S5#@

15329 | ¥'SAVETEXT' ROUTIHMEX MEXT L

15468 DISF "GIVE HAME OF FILE TO DISP "TRYIHG TO TRIM BLANK
BE SAVED: " STRING!™

1558 INPUT T1i% 2148 GOTO 268

1568 CRERTE T1$.LENYA$> DIV 54+5 2158 FOR M=LENCD#$> TO L STEP -1
a 2168 IF D$CM.MI<="" THEWN Z219@

1578 ASSIGH® 1 TO Tis 2178 NEXT M

1580 PRIMT# 1 : Af 2188 GOTOD 213@

1598 FOR I=1 T0O LEN:<A$> 2138 FHT$=D%$CL.M]

1688 PRIMT# 1 ; F(Ix Z2@8 FH END

1618 HEXT I 2228 | ¥¥ EMD OF PRGM ¥X%
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182 ! HP41C COMPILEFR-CHFILE 2115 F3=1
28 v THIRD CHAIWED FPROGRAM IHN 21z GOTO 2275
28 U GROUR OF THREE . IT COMPILES 2138 T1$=FHT#$.T$LF1+173>
43 ' THE 41C FPROGEAM ANO CEHERRA 2135 T+=T$C1.Fi1-11
TES THE 2148 L=LEHC(T1$:
53 | BAR CODE. IT Iz STORED 2145 IF TisC1.13<-""" OF TI1$CL.L
e !V IW FILE "CHMPILE™ J=m'" THENH Z175
Y@ OPTIOH BARSE 1 2158 IF L>3 THEM ZzZ\ia
166 IHTEGER I.Jd.K.L.V.HM{ZZ 1 2155 Ti1#=T14C2.L-11
JPLFPZ2.C.D HLHZ =511 : 21pl F4=1
1£%5 IHTEEEF Fl FZ2.FZ.F4.FS.F7.F3 2165 GOTO :
JEd L ES CBOL1ZEZ2 01001 2175 P2=F0O
179 DIH Hli[-].H' J1.H4$L21] ziga IF FZ=
1732 rnn INTEGER CZ2ie@s.PLZ22332.F 2135 T2$=T1$[1.P° 1]
& CI101830 2120 IF T2#="IHD" THEH 2Zzi@
173 |nn T;[:u] TI$CLZa83.T24C368].A 2135 PRINMT "OPERAND EREOR IH LIH
$C15083.S1$C273. I$Ce240.C$Le E # ":J
(50 | 2285 GOTOD 22324
OH ERROR GOTO 4259 2z21@ FS=
¥ 'COMFILE' EOUTIHE * 2219 T1#=FNT$<T1$CP2+1]>
PRIMTER I35 Z2 2220 IF LENCT142<=2 THEHW ZZ275
Mi=1 2225 PRINT "ERRORE IN MUMERIC OPE
FOrR 1=1 TaO 2233 PAND INM LIHE # ":d
IF Foldr<i@ THEH 2335 2238 GOSUB 2488
FOr I=1 TO 5@ 2235 GOTO 193a
=P 13+1 2258 | IMTERF SECTIOHN
IF A¥LCE.EJI="1" THEH 1225 2275 -I' 2395
HE=®T 1 2235 :
T#=R¥LCF: 1. E-11 2315 IF F1< 1 THEN 2333
1 Ed4=mM1 2316 MC(M1>»=M({M1+1
13 I SCAMMER SECTIOHN 2717 Mi=M1i+1
1 Ti1%.TZ2¢=" 2320 M(M1»=127
1 P1.FZ=8 2333 Mi=pi+1
1 Y=-—1 2335 FOR I=2 TO L-1
18 IF F&<>1 THEH 1355 2235 DE=T¢CI1. 11
1 MiMl =@ 2348 GUSUR 4384
1 Mi=M1+1 23245 IF Z{>@ THEH 237@
i F1.FZ.F32.F4.FS5.Fc=8 2358 PRINT "INVALID CHARACTER IHN
1: IF T#="END" 0OR T#=" _EMD." T LABEL OFR TEXT"
HEH 23255 2285 GUOTOD 23233
1978 IF LEHCT#»<2 THEM 2855 2370 MIM1l»=C2(Z
1975 IF T4#C1.13<="'" AHD T#C1.2] 2372 Mi=M1+1
<x"H'" THEH 2055 2375 NEXET 1
IF T$#C1.23<-"A'" THEH za88a 2338 GOTD 3335
T$=T$C21 2395 IF F&E<>*1 THEHN 2&&8@
Fi=1 243 F3=9
L=LEN<T#> 2418 IF T#C1.13<-"+" AND T3C1.13
IF L<12 THEH Zz@aza “x"=" THEH 2435
PRIHT "ALPHA STRING TOO LOH 2415 IF TI[l 135" =-" THEH 2436
G IN LIHE # ":J 2424 25
GOTO 2238 24z
IF T#LCL.LI=""'" THEHN 28408 243 21
FFEINMT "EFROR IH ALFPHA REGIS 2435 TF." "2
TER EMTRY INSTRUCTION AT LI 2443 T$."E">
HE # ":.J 2445 IF Li= THEH LI1=LEH:T#:
GOTO 223284 2458 IF L2<:8 THEH Li=LZ2-1
Fz=1 | SET TEXT FLAG 2466 FOR I=1 TO L1
GOTOD 2275 2455 IF T#LI.IJ<="." THEM 2435
FOR I=1 TO LEHIT$> 2470 IF F2=1 THEHWH 2536
T1¥=T#CI1. 13 2475 F3=1
IF Ti#-="2" AHD Til$<="39" TH MOML =26
EH z2Ba25 Mi=M1+1
2873 IF (Ti%="+" 0OR Tli-'—") AHD GOTD 2518

LEH:T#3>1 THEH
IF Ti$=" " OR T1$="E" OR T1
g=" " THEN 2@g%S
GOTO 2185

IF T#LCI.IJ3<"@" OR T#CI.Id:"
" THEH zZ43&
MCML>=NUMITHCI . I32-32
Mi=M1+1

HE=T 1 HE=T 1

Fe=1 25: IF LI=LEMCT#» AMD LZ=6 THEHN
coTo 22¥5 2335

P1=POSTH%. " 2525 IF I=L1 OR I=L2 THEM 2555

IF F1{:0 THEH 213
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HP-85A Adaptations of PRGMBR and FULFCN

FPEINT "DIGIT EWNTEY INSTRUCT
ION ERRDORE IN LIME # ";.J
GOSUE 24640

GOTO 2488

T¢=FHT$<T¢LId>

IF T$C1.13<-"E" THEN 2538
MIM1 =27

Mi=M1+1

T#=T$LCz]

IF T$C1.13<:"-" THEM 2524
M{M12=28&

Mi=M1+1

IF T#C1.13="-" 0OF T$C1.13="
+" THEN T#=T#LCZ21
TH=FHNT$(T$>

L=LEN({T$2

IF L>2 THEH 2538

FORE I=1 TO L

IF T$#LCI.IZ<"@a" OR T#LCI.Id>"
Q" THEW 2538a
MCMLI)=MUMCT$CI.I3>-32
Mi=M1+1

MEXT 1

GOTO 23235

L=LEN(T1%>

IF FZ=1 THEHN 3265

IF F4=1 THEH 288@5

IF L<=2 THEH 27@5

PRIMNT "NUMERIC OFERAND TOO
LONG IN LIHE # "

GOTO 2333

IF L<Z THEN 2748
V=rMUMCTISEL, 132 -420%18+NUM
CT1$0Z2.232-48

IF U>=08 AHD V<=39 THEM 2285
PRIMT "IMCORRECT NUMERIC OF
EFAND IN LIHE # ":J

GOTD 2333

W=Q

FOr I=1 TO 25

IF T1#=S1¢4CI.13 THEN Y=I+10
1

ME=T 1

IF W<>B THEH 2885
V=HUM{T1%:-458

IF W>=8 AND VY<{=2 THEN 2385
PEINT "INCORRECT STARCE QR S
INGLE DIGIT OPERAMD IN LIHNE
# ";‘_‘

GOTD 2333

IF FS=1 THEH W=U+1iZE&

IF T#<:>"GTO" RAHD T$<>"XERQ"
THEHWH Zazi@

IF FS<»1
MiMix=174
IF T#="LGT0" THEN Y=Y-123 !

SET HIGH BIT FOR 'XEG IHD'

MIMLI+1D=Y

Mi=M1+Z

GOTO 2335

*1 THEHN 235
MiM1»=29

IF T#="XEGQ" THEN HMI{M1 =39
L=LEN{T1%:

MiMi+1>=2408+L

FOrR I=1 TO L

D$=T1$CI. 11

GOSUBE 43aa

IF 2<>8 THEM 2335

FRINT "INVALID CHARACTER INM
ALFPHR LABEL"

GOTO 2333

MCMI+I+1D=C2¢(Z2

THEH 22&8

n

rar
oL
N
N

M

Ged o) Gad ed 0ad el o] Ced Gl el Al D T T T P T o) 0

DO DM S S S E 0000 DL D
BN W 2o [T 2 N DY Il I R WY W RN TR w0

MDIRADAADANDDDADADANDAD

e (L0 U 00 00 =] = ] e el P F = 090 0L LD

L R B B R D R DR R R R K K

el e i)
Cod o) ol ()
b b ()
A DDE

]
)

[

gl

Lol el
Gl

[ Py ==

[ ]

[y}
)
[RX]
[y ]

[N
=Jn

[N Y|

(S|

26 HEXT 1

Mi=M1+L+2
GOTO Z335
IF Y>14 0OR TH="<XER" THEH 22

M.H1)=1??+U

MiM1+1 =0

Mi=M1+Z

GOTO 3373

MiM1»=2@a3

IF T$="XER" THEH MIM1:=22Z4
MiM1+1 =08

MiMi+22=Y

Mi=M1+3

GOTOD -

IF T#: THEH Z@ca

IF Y>15 THEN 3855
MOIMI=4&+U
Mi=M1+1

GOTO 3335
MiM1»=145
MIMI+10=W

MI=M1+2

GOTO 3E335
IF T#{:"RCL" THEM 2140
IF Y>15 THEH 3115
MiM1a=32+V

Mi=M1+1

GOTO 32335

MiM1i>=144

MIM1I+1 =Y

Mi=M1+2

GOTO 3335

IF T#<:>"LEL" THEMN 3Z2&S
IF F4 THEH I21a

MiM1+1)=B
L=LEMN(T1%:3
MiMI+20=241+L
MiM1+3>=@
Mi=M1+2

GOTO 22948

IF V>14 THEHW 3235
MIM1>=1+Y
Mi=M1+1

GOTD 3235
M{M1»=287
MiMi+12=y
M1I=M1+2

GOTO 3335

n=1

GOSUe 4'7"'71

IF 2<>8 THEM 331@a

PRINT "UNRECOGHIZAELE IHSTE
UCTION GIVEN IM LIHE # ";.
GOTO 2333

MCMLIX=T10C20

Mi=HM1+1

IF I1¢2%<64 OR I1¢Z22>143 OR
F32 THEH Z3z@

PRINT “ERRDR= EXTRANMEQUS OP
EFRAND IN INSTRUCTION"

GOTD 2233

IF I1¢2x»<144 THEH

IF 11(3}\144 or It¢ ]
FE W>=@a THEH 37b7

PRIMT "ERROR: SSING OPERA
HO"

GOTO 2333

MIM1 =W
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3 Mi=M1+1 3798 IF MiF13<16 OR M(F1)>28 THE
3 MEXT J | %EHD DCOGE LOOPX N 3750
2 MiMii=192 3785 I=F1+1
3 MCM1+13=0 | IM 2HMD BYTE 3718 IF M{IM<16 OR MCID:28
E MiMi+Z23=47 I7es
z SZ=M1+2 I715 I=1+1
3 PRINT "COMPILATION COMPLETE I7z@ GOTO 3716
o 3725 F3=1-F1-1
3338 GOTO 2504 37308 FS=FS5+1
3335 | 3ERRE CORRECTIOM SUE¥ 3735 IF F3<>@ THEN 3865
3488 PRINTER IS 2 3748 FS=@
2462 M1=E4 3745 GOTO 3865
34385 PRINT "THE INSTRUCTION GIVE 3758 F2=@
H WAS: ";A$CPCJy+1.K-11 3755 FS=9
7487 PRINT "GIYE CORRECTED IHSTR I76@ COTO 2365
UCTION (WITHOUT LINE #» * I7E5 | %2 BYTE IHNSTHS#
34198 DISP " (TO ABORT COMPILE. T 377@ IF M(F1)>287 THEN 2830
YFE 'ABORT ') * 3775 IF MIF13<192 OR M{F1)>>285 T
3412 INPUT T$ HEN 3£1@
3415 IF T#="ABORT" THEN 4115 720 FS5=FS5+1
3417 PCJr=LENCA$I+1 3785 IF F1+2<52 THEN 33@@
3420 AS=A$LTSR" 1" 3798 F3=2
3435 RETURN 3795 GOTO 3865
3458 | £¥'RUN' ROUTINE¥% 38608 F3=MIF1+2) MOD 1642
25@@ DISF "ENWTER THE TITLE OF TH 32895 GOTO 3865
E PROGRAM (6@ CHARS DR LESS I81@ F3=1
an 3315 FS=F5+1
3585 INPUT T$ 382@ GOTO 3865
3518 | ¥WRITE TO A PRINTING DEVI 3825 | %3 BYTE IHST#%
CE 383@ IF M(F13>240 THEMN 3850
3511 HI$=CHR$(272&CHR$(312CHRS" 3835 F3=2
2x ' SET UP DIARBLO CHTRL CO 3840 FS=F5+1
DES 3845 GOTO 3865
3512 H2$=CHR$(2714CHR$(33) 385@ F3=McF1> MOD 16
3513 H4$=" " 3855 FS=F5+1
3515 PRINTER IS 2 ! 3 FOR DIABLO 360 | BAR CODE ROMW SETU
USING RS23Zc INTERFACE 3865 IF F2<1& AND F1<SZ THEN 26l
3528 PRINT CHR$:12) 5
2525 PRINT USING "10X.58R" ; T$ I87@ Hi=HZ
3538 PRINT " " 3875 H2=F3
3535 ¥=S2 DIY 7 3338 S1(3>=H1 MOD 16%15+F5 MOD 1
3548 IF S2 MOD 738 THEN ¥=X+1 =
3545 PRINT © PROGRAM RE 825 IF H1<=F2-3 THEN 3985
GISTERS NEEDED: ";¥ 2898 H1=F2-3
3556 PRINT " © 3895 S1¢3>=H1 MOD 16¥16+H1 MOD 1
3555 ! SET PRINTER BACK T0O 35a £
356@ | ¥END DIABLO OUTFUTH 3985 S1(2)=PSX16+F4 MOD 1€
3565 F1,F3,F4,F5.F7,H1.H2,F9=0 391@ FOR I=Z2 TO F2
357@ F2=3 3915 F3=F3+S1(I> MOD 256
3575 Fe=1 2928 IF F9>=256 THEN F2=F% MOD =
3580 FOR I=1 TO 132 S56+1
3585 B(I1=0 3925 HEXT 1
3598 NEXT I 3928 S1:1>=F9
3688 | INSTN TRANSLATION SUR 3935 | COMVERSIOM SECTION:
3685 S1CF2+13=M(F1+1) 2948 F4=Fd+1
3618 Fi=F1+1 3945 FOR I=1 TD Fz
3615 F2=F2+1 3958 X=S1:1)
2620 F3=F3-1 3955 FOR ¥=2+1%8 T 3+¢I-1:%8 57T
2625 IF F3<>@ THEN 364@ -1
3630 FS=a I96H BoYI=X MOD 2
3635 GOTO 3865 IIES K=¥ DIV 2
3648 IF F3<@ THEN 3655 3370 MEHT v
3645 FS=F5+1 3375 NEXT I
32650 GOTO 3865 3928 EC1)=0
3655 IF 51(F23<>@ THEN F7=F7+1 3925 B(21=0
3660 IF M(F13>143 THEN 377@ 3998 B(FZ¥2+3)=1
3665 | %1 BYTE INSTNSX 3995 BIF2%3+4)=0
3675 IF MCF13<»>29 AND M(F13<>3@ 40@8@ | ¥BAR CODE OUTFPUTS
THEN 3709 4205 I=F4+1-1
3680 FI=M(F1+13 MOD 16+1 4886 T1$="ROW "&FNF$:I&" "&FNF
3635 FS=F5+1 $CFE
3699 GOTD 3365 4887 IF FE=F7 THEN 4@@83
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4002 T1$=T1¢&" — "&FHF$(F7: 4338 C1=2%C6-C+1r+1
4889 T1f=T1$a"»" 4338 D1=C1+{D-CH
4@1a PRINTER IS 2 ! LU FGR OUTFU 4400 TF T#LCC.DI=IF#CC1.013 THEN 4
T DEVYICE (<PRINTER-PLOTTER? 458
4@415 PREINT USIMNG “"3H.26AR" ;: Tif 4410 IF T#CC.DI-I$CC1.017 THEN ¥
40826 A%=" " =£+1
4823 FOR I=1 TO FZ¥2+4 4428 IF THLCC.DI<I$CCL1.013 THEW ¥
4825 IF B{I>»=@ THEHN A$=A%L">> =Z-1
" 4438 IF =<=% THEH 4378
4827 IF BOIx=1 THEH A$=A%L">:5:: 4448 GOTO 43256
! 4458 Z=2+1
4823 HEXT I 4468 RETURN
4838 PRINT USING "32.3R.19R.315A 4570 END
LZ2AY i HIif . H4$.AF.HZS 45325 ! XFUNCTIOW DEFIHITIONSY
4833 PEINT " " 4785 ! NUMBER FORMAT FCH
4248 IF F4 MOD 12=0 THEH PRIHT C 4385 DEF FMF${HN>
HE${120 4815 DIM H$LCS1
4845 | EESET PRIMTER T2 25R 4820 IF M->=18 THEHN 42404
4858 ! CLEANUP SECTION: 4825 HE=CHR$%<N+48>
48533 FOR I=1 TO 16 ' ZERO 0QUT 18 4330 GOTO 4916
EYTE BAR CODE ROW BUFFER 4840 IF HN>=188 THEN 4866
4868 S17CI1>=8 4845 N$=CHR$CN DIV 18+423&CHR$N
4865 B(Is=06 MODO 1éa+4&>
4878 HEXT I 4358 GOTO 4516
4875 FOR I=17V TO 132 4850 IF N:l1@@@ THEH 4826
4828 BiIx=8 4365 I=H DIV 1989
48285 HMEXT I 4878 J=H MOD 188 DIV &
4838 Fz2=3 4873 H¥=CHR$(I+43)%CHR${ J+4232%CH
4825 F&=F7 E$cHd MOD 1@+48>
4100 IF F3=8 THEN FS=F&+1 4288 GOTO 4919
4165 IF F1<S52 THEN 3&@%S 4594 I=N DIV 1006
4118 PRINMT "BAR CODE GEHERATION 4835 J=H MOD 188@ DIV 18
COMFLETED" 43a@a K= MOD 108 DIV 1G
4115 CHAIN "EDITR® 4985 N$=CHR$(I+48>%CHR$(J+483%CH
4130 1 EECK+4824CHR$CN MOD 1@8+48)
4258 FRIMT "ERROR # " ;ERRM;" SEE 4318 FNF$=N%
H AT LIHE # " ;ERRL 49135 FN END
4255 PRINT " COMPILE-RUM RBORTED 2148 ' TRIM FUNCTION®*
" 5158 DEF FMT#<{D%$>
428 2155 INTEGER E.F
43Za86 S1c@ FOR E=1 T0O LENCD$
4381 2172 IF D$CE.EJ<>"" THEN 522a
43285 CEEY Y DIV 2 5188 MEXT E
4310 IF D#$LCC.CI=C$LCZ.Z21 THEHW RET 3208 DISP "TRYING TO TRIM BLANK
UREH STREING!™
4328 IF D$LC.CI>CH$LZ.20 THEN ==7 2218 GOTO 4115
+1 3228 FOR F=LEN(D$> TO E STEP -1
4238 IF D¥LCC.CIEC$LZ.Z3 THEH ¥== 2236 IF D$LF.FI<:="" THEH Sz&@
-1 2248 MERT F
4243 IF H<=Y THEH 4325 Sz25@ GOTOD Sz2@a
43250 Z=@ 260 FMT$=D$CE.F1
4308 RETURHM 5278 FN END
4378 Z=CkR+Yr DIV 2 2228 END
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85A Adaptation of FULFCN with Data Table

R K FOFE HF-410C COMMAHDZ T 428 DISP "TYPE FUNWCTION TO BE CO
0on - EARR COOE. DED™
S 0OFT 428 IHPUT I#
e OIm SA3.AZFCSad.F 448 L=LEH:CI#$>
itlu f[‘“] Tf[??:] 458 ! IHITIRLIZE STRIMGS
¢ OIM 458 Fg=""
= DIM 478 A1F=""
1220 488 AZF=""
 DIM B2 4233 AF=""
198 | PEHD IH 41—| FilHZ THRELE 583 ! ¥PARZE OUT THE FUNCTIOHN AH
185 ASSIGH# 1 To "41FCHS® O ANY ARGUMEHTS®
187 OHM ERROE GOTO 2884 518 Ta%=1%
118 FOFE I=1 TO 122 Sz6 GOSUE Soaa
129 J=1+c¥cl-12 533 IF T2 THEH 2184
128 RERD# 1 ; T#CJAX.D1CI.02010, S48 I1¥=T3%
Al«Is. AZ2CI S59 IF I$="%STOP" THEHW STOP
158 ME=T I 578 IF L<{=8 THEHN 42@a
168 ASSIGH# 1 TO % 588 FOR I=1 TO L ! PARSE LOOP
188 T2=1-1 598 IF I4LCI.I3d=" " THEH &32@
125 0OH EREOR GOTO 417328 £88 F$=F$%I$CI.1I1
12 DISP "WOULD You LIKE HELPZ® 516 NEXET I
2iEd IHFPUT <% £28 GOTO 2838 | HO ARGS S0 JUMP
218 =¥=-%C1.11 638 T9+=I4CI.L1
228 IF X“%="N" THEM 429 48 GOSUB 5890
2%8 FRIHWHTER IS5 2 £58 IF T9 THEN 216
248 FRIWT "THIS FGM ASES YOU FOR 60 A$=T3¢%
HF-41C BAR CODE TYPE COMMAN 65 IF LENCA$3><{Z THEN &206
ns .o &78 IF A$C1.13="'" OF A$C1.13="A
258 PRIHWKT "TYFE THE COMMANWD AS ¥ " AND A$LC2.23="'" THEHN 739
ou pouLD oM THE 410 WITH FOL FOR I=1 ToO L
LOMIMNG EXCEFPTIONS: " IF A%CI.IJ=" " THEN 730
26l FRINT Al$=A1¢&A$CI. 11
278 PRIMT "FOR HUMERIC DHRTR: DART MEXT I

A % %% "
FRINT "FOR ALFHA REPLACE DAT

GOTO 98 ! OHLY 0OME ARG
To9¢=A¢CI.L]3

[
o
[r]

HED 'SER'"

5]
5}
@
5}
5}
=]
A: DATH '#% . . %% 8 GOSUB SA89
t 6 IF TS THEH 21e@
220 PRIHWT "FOR RALFHAR AFPEHD DATH B R2%=T9%
: DATH A'*% . %% @ GOTO <aa
ra B I=3
288 PRINT "FOF SEQUEMCED DATA US B IF A$C1.13="'" THEN I=Z
E FOLLOWING FORMAT:" A FOR I=I TO L-1
218 PRINT " DATASER SEQ#: ¥k %% 8 IF ASCI.IJ="'" THEN 2358
" b NE=T I
228 PRINT " FOR IMSTRAMCE. DRTRSE B Al$=A%
& 45: 1. 234 OF DATASER 13 8 GOTO 28a
'"TEST'" B Al1#%=A%$C1.I3
2328 PRINT " SIMILARLY. ALPHRA TEX @ I=I+1
T STRIHG ARGUMENTS. LIEKE A GOTO 738
(5]

! ¥*END 0OF PRRSE ROUTIMEX

) I SN SN W T e SO I NN B N Y e s TN I s ) OV R K vy R o R ]

e L0 LD D D LD D 00 00 00 00 00 0O 00 00 Q0 s ) e = Ty

2483 FRINT " ARE DELIMITED WITH ° @ ! MAZ THERE AM IHST .-

=" A IF LEMCF#2-8 THEM 32348
258 PRINT 6 ODISP "ERREORE IM ENTEY".I%
255 PRINT "FOR FUMCTIOM MAMES US A GOTO 428

IHG *E'" @ LI=LENCF#2
2537 PRIMT "USE '&°'. i.e. a4 L OR 8 L4=LEHCAL$

'LREG 18" OR 'CLu v 6 LS=LEHCAZ$

Z6@ PRIMT "IN FUHCTIOMS USIHG TH a@a IF F#="27" THEM 248

E HOT EQUALSIGH USE '#' INST 1ale IF F$="DATA" THEH Z3Z@a

ERD.1 .. "x#$y2' . " 1228 IF F#="DATASER" THEN 2235
378 FRIHT "IH TEXT STREIMGE USE 1828 ! #HERE FOR FUNCTIOHNS#

#' FOR MOT EQUAL. '%' FOR Z. 1840 <=1

AMD '’ FOR AMGLE . " 1845 v=121
288 PRINT 1845 I=LEHCF#3
258 PRIWMT "EHTER 22 FOR HELP RT 18568 Z=Cx+Y2 DIV 2

ANY TIME." 1855 Z1=0(2-13%6+1
48a PRIMT "TYFE '¥STOF' TO STOP lace Bloz2r=c4

THE FROGEAM" 1865 B1C32=D1(22%1&+D2( >
418 PRINT "EHWD ALL ENTRIES MWITH 18920 IF F$L1.I3=T$CZ1.21+1-11 TH

THE 'ENDLIME' EKEY" EH 1136
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18353 IF F$C1.IJ<T$LCZ1.21+1-10 TH 178 IF F$="GTO." AWND Al$¢="_." TH
EN Y=Z-1 EN B1{5»=255

1188 IF F$LC1.IX>THLC21.21+1-10 TH 1794 IF F¥="GTO." AND ALl$="_" TH
EM ®=E+1 EN 12z8 !

1185 IF ¥<=¥Y THEHN 1@5Sa 1860 Bid4>=VALCAL$Y DIV ZS56

1118 DISF "FUNCTIOHN NOT FOUND IM 12128 B175>=VALCAL1$> MOD 256
TABLE" . F#% 1826 H=5

1128 GOTOD 428 ! ASK FOR IHSTRUC 13Za GOTO 146@

1136 IF A1C22>0 THEH 1236 1848 IF LS>8 THEHN 127@

1149 | #FUNCS WITH MO ARGS# 1858 DISP "MISSIHNG RRGUMENT FOR

1156 IF L4=8 AND LS5=60 THEH 121@ "IHD ".I#

1168 DISP "THERE SHOULD BE HO AR 15c@ GOTO 1178
GUMENTS FOR THIS FUNCTIOHW " 187 IF AS<:>4 THEH 134@a
1% 1322 IF A2#%="X" THEH x=11%

11v9 DISP "FLEASE ENTER THE FUHC 1838 IF AZ24="Y" THEH ¥=114
TION AGARIN" 19088 IF R2%="2" THEN X=113

1120 GOTO 430 1914 IF A2%="T" THEH X=11Z

1218 H=3 1928 IF A2%="L" THEN X=11¢&

1220 GOTO 1454 1938 GOTO zaiae

1238 ' FUNCS WITH ARGUMENTS 1248 IF RAS=8 THEH 1379

1248 GOSUB 2388 | TYPE OF RRG? 1958 DISPF "IMPROFER ARGUMENT FOR

1256 IF A4>4 OF AS:4 THEN 420 "IND' ", 1%

1268 IF R1(Z»=2 THEHN 2839 196 GOTOD 1176

1278 | #SINGLE ARG FUNHCTIOMS# 12372 X=INTIVALIAZ2$)

122 IF L4>8@ THEN 131@ 1988 IF ¥<8 0OF ¥>99 THEH 1958

1296 DISPF “"ARG REQUIRED":I# 2818 B10{4>=128+¥

1388 GOTO 1178 2628 H=4

131@ IF A14="IND" THEN 1&4@ 2028 GOTOD 1460

1228 IF A4=8 THEH 1428 2846 ! #THD ARG FUNCTIONSH

13268 IF A4=3 THEH 164a ! (A-J> 28538 IF L4>8 AND LS>8 THEMN ZoS09

1348 IF A4=32.5 THEN 1558 | (z-el 2668 DISPF "TWO ARGUMENTS ARE RED

1358 IF Ad4=4 THEHMN 1496 ! STACEK UIRED."

1368 | SINGLE ARG. ALPHA TYPE 2a7e GOTO 117a

1378 IF A2<Z3=1 THEN 1426 Z2ps@ IF A4=1 THEHN 21109

1338 DISP "ALPHA ARGUMEMTS NOT A 2838 DISP "IMPROFER 1ST ARG"
LLOWED FOR THIS FUNCTIOH" 2188 GOTO 117@

1328 GOTO 1178 211@ IF AS=8 THEN 2166

1428 S1=4 21208 DISP "IMPROPER ZHD ARG"

1430 K=1 21328 GOTO 117a

14489 N=3+LEMC{Al% 2168 AS=VAL{AZ2$>

14560 GOSUE ZEFG 2178 IF ABS(AG6Y<{ES THEH 2264

146 GOSUE 26838 ! CHECKSUM 2128 DISP “"KEYCODE IS OUT OF RAM

1476 GOSUE ?9?E POUTRUT GE " AZ$

1439 GOTOD 428 2198 GOTO 117@

1428 ! #5IMGLE ARG.HUMERIC TYPE# 2206 U4=RBS{AEY DIV 1@

1566 IF A4<>4 THEHWH 157V ! STACK? 2218 D4=ABSCAG: MOD 19

1319 IF AlF="X" THEN x=11%5 2228 IF A&€<@ THEN U4={ABS<A&>» DI

528 IF AL$="Y¥" THEH #=114 Y 19+3Y MOD 16

1538 IF RA1$="2" THEH ¥=113 Bicd4r=U4%1c+04

15408 IF A1$="T" THEH X=11Z2 S1=5

1558 IF RI#$="L" THEH X=11§8 k=1

156@ GOTO 1&eg80

1578 IF F#$="GTO0." THEN 17782

1580 IF F&="SIZE" THEH l.rE GOTO 1468

1598 IF F3$="DEL" THEN 1778 ! DATASER TYFE CODE

16860 X=INTCYAL{A1$>> 2235 A$=RA1$C1.L4-13 ! STRIP ':'

M=4+LENCA1%>
GOSUE 3896

POMIMMNIMITI
FO PO TP PP M
[ RN I ) Y |
MDD

1618 IF X>=8 AND X<=33 THEH 1&2@ 2287 Al1%$=AZ%
1626 DISP " ARGUMENT OUT OF RANG 2292 A2%=A%
E " 22932 L4=LEH(Al$>
1636 GOTO 1176 2226 L5S=LENC(A2%>
1648 IF R4=3 THEHN X=NUMIAR1$>+37 2299 | DATA TYPE BAR CODE
1656 IF A4=3.5 THEN X=HUMC{A1$»+2 2388 GOSUB 2388 ! FIND ARG TYPE
& 2218 IF L4=68 THEH 274@
1688 IF F#="XEQ" THEN B1:3>=224 2328 IF R4>4 DR AS>4 THEMN 428
1696 IF F$="GTO" THEN B1(3>=2aZ 23368 IF A4=8 THEN 232@&
1780 IF F#="LBL" THEMN B1{3»=2@7 2348 IF A4=1 THEN 294#
1716 Blidhr=X 2356 IF A4=2 THEH 277@
1720 HN=4 2360 | # NUMERIC DATA #
17360 GOTO 1456 23768 ! SET THE DIGITS
17406 ! *HERE FOR DEL-GTO.-SIZEX 2338 FOR I=1 TO L4
1778 IF F$="GTO0." AHND ALl$="_" TH 23968 X1=NUMJ{A1$CI.I>
EN B1{4»=15 | 24238 IF X1>=48 AND X1<=57 THEM D

CIX=VALCAI$CI.Id>
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2419 IF RAI$SCI.Id=" " THEN D<Ix=ti 2822 H=LEMC(A1$>+3
i 2825 B1:3»=052-1> MOD Z5¢
2420 IF A13CI.Id="+" THEWN D<I>=1 : 'S S1=4
z2 GOsSUBE 22943
2438 IF AL$CI.IJ="-" THEN D<Ix=1 COTD 1468
K I ¥END OF MAIN ROUTIHEX
2448 IF AL$CI.IX="E" THEN D<I>=1 I CALCULATES AH & BIT CKSUM
4 FOR M BYTE BAR CODE.
2458 IF DYI»<@ 0OR D{I»>14 THEN 2 ' H MUST BE INITIRLIZED TO
748 NUMBER OF BYTES IN THE CODE
‘458 HEXT 1 ! BEFORE THIS EOQUTINE IS CAH
2478 IF F#="DATASER" THEN 25994 LLED.
2471 IF LEN{A1$>>1 THEN 247& 3ng2a C=a4
2472 B1C2>=96+18 28528 FOR I=2 T0O H
2472 B1l(3x=160+0{1> 2188 C=C+B1d{I>
2474 H=3 3128 HEXT 1
2475 GOTO 145a 2128 C=C DIY 256+C MOD 25¢
247c T$=A1% 214@ C=C DIY 25&+C MOD 25&
24238 IF L4 MOD 2=9 THEH 25z8 3158 Biciy»=C
24934 BlOZ2y=96+071 2 3178 PETURHN
2580 J=2 2138 ! ARGUMENT TYPE FROUTIHE
2518 GOTO 2534 2198 ! DECIDES TYFE OF 2 PQOSSIBL
2528 Bliz»=118 E ARGUMENTS HND
2523 J=1 Zza@ ! RETURMS INHFO TO MAINM PROG
2538 K=3 RAM IM R4 FOR THE 15T ARG
2535 FOR I=J TO L4-1 STEP 2 I AND RS FOR THE ZHD.THE AR
2548 Bl iE»=16%D7I+0CI+1 2 G TYPES ARE DEFINED:
2598 K=k+1 ! TYFE MEAHING
2568 HE=ST 1 ! a NUMERIC DHATH
2578 H=2+LENCR1%> DIV 2 ! 1 ALPHA REFLACE DATA
25268 GOTO 14f6@ E: ! 2 ALPHAR RAFPEND DRTAH
2598 SZ2=YAL{A2%> : ! K A THEOUGH U
2c@@ BlO2r=9%16+(52-12 DIV 25¢ Ky ! 3.5 a THROUGH e
2618 le3)_g39—1} MDD 256 Izem | 4 STACK HARGUMENTS
2eZ@ K=4 22908 | b ERRORS IN RRGS
a J=1 2388 A4=0
B IF LEMIAL1$» MOD 2= THEM 2& 3318 RAS=H
ca 23208 IF L4=8 THEHN RETURH
2638 K=5 3336 IF A1$="IND" THEN 3618
266l =& 2340 IF L4=1 AND A1%="E" THEM 34
2678 Blidr=16¥x16+DC1 > 14
2688 FOR I=J TO LEHCA1%:» STEFP 2 23568 FOR I=1 T0O L4
2698 BliE)»=16%DCI2+DcCI+1 3360 ¥1=NUM{AR1$CI.Id>
27aa K=k+1 2378 IF ¢X1<43 0OR XB1>57> AHD ¥1<
2718 MEXT I >&9 THEN Z4u8
2728 HM=Z+LEM{A1$> MOD 2Z+LEMHCAl%: HEART I
pDIiy z GOTO 3s1i@
2738 GOTO 1468 IF L4>1 THEH 34359
2748 DISP "ERROR IH NUMERIC DATA IF NUMI{Al1$:>64 AND NUM{A1%>
". 1% <75 THEHN R4=3
27598 GaTo 11i7a IF HUM{R1¢$:-96 AHD NUMC{R1$D
2768 ! ALPHA APPEND DATA 7182 THEN R4=3.5
2778 IF F#="DATASEQ" THEM 28&85Sna 324328 IF A1$="X" THEN f4=4
2775 I#="AFPPEND"&" '"“&A1&&"'" 3448 IF Ri%¥="Y" THEN A4=4
2720 B1(2>=128+L4 24568 IF Al$€="2" THEH Ad4=4
2798 ! SET BYTES TO ASCII VALUE 2468 IF HI#$="T" THEN R4=4
2888 S1=3 2478 IF Al$="L" THEH R4=4
2818 N=LEN(A1$>+2 32420 GOTO 3598
2828 GOSUB 3894 24360 IF A1$C1.13="RA" AND A1$C2.2
28402 GOTO 1466 J="'" AHD A1$CL4.L43="'" TH
2858 SZ=YALAZ2%$> ENH R4=2
2855 T¢=F$&" "&A2¢%": APPEND"." 3588 IF A1#$C1.13=""'" AND AR1$CL4.
Illels&lllll L4]=lll|l THEH ﬂ4=1
3#6@ B1C2>=11%16+¢52-1> DIV 25& 2518 IF A4:8 THEH 355a
£968 M=LEM{A1$:+3 I528 A4=5
2928 GOTO 2825 2539 DISP "ERROR IN DATAH. CHECEK
2926 ' # ALPHA REFPLACE # FORE MISSING ' OF IMPRGPER

2948 IF F$="DATASER" THEN 341a

HUMBER"
2945 I$=A1%

2540 RETURH
2938 Bl1i2>»=112+L4 23358 IF R4=1 THEHW ALl$=R1$LCZ.L4-1
2966 GOTO Z28@4 1
2018 S2=VAL(AZ$> 2368 IF A4=2 THEM RA1$=R1$C3.L4-1

2028 B172>=10%15+(S2-1> DIV 25¢& 1



78

Ty Ty T AN enCn

P G P WD 00
Dm0

DY OO AN Y Y R e T

DS QLY I IO IR Y Y S e |

b I B IR Mo s WA W Wy Wa i1

o T e 00 00 =] Ty iR
DIDDD DD

]
-J
£
[l

Y|
~1=J

2

Jvin

—
=
B

oo
]
=

o 6] Ca e e ) )
W N0 LD L
DD R D

o
DD
b s (5
L) W |

4820
4825
4836
4835

4840

HP-85A Adaptations of PRGMBR and FULFCN

IF A4=32 THEH R1%=R1%

IF A4=32 .35 THEMN Al¥=R1%¥
Ld4=LEMC{A1$2

! SECOND ARGUMENT

IF L5=8 THEH RETURH

FOr I=1 TO LS
A1=MUMCAZ$CI.IT>

IF (x1<42 0OR ®1:5V» AND X1
»*5% THEN 3&7a

NEXT 1

GOTO 3218

IF L53>1 THEH 3766

IF A2$="X" THEN RS=4

IF A2#="Y" THEH AS=4

IF AzZ$="2" THEH AS=4

IF AZ¥="T" THEN AS=4

IF AZ2%="L" THEN RAS=4

IF HUMCAZ$2:>64 AND NUMIAR2% >
<75 THEH R5=3

IF HUMCAZ$2:>96 AHD HUMIAZ$:
<182 THEN RS=3.95

GOTO 3216

IF A2$%C1.13="A" AND AZ$LC2.2
I=""" AND AZ$LCLS.L5d=""'" TH
EM AS=2

IF R23%C1.13=""" AMD RZ$LCLS.
L533=""'" THEHW AS=

IF A5>8 THEH 3218

AS=5

GOTO 3538
IF RA53=1 THEHN A2%=R2%C2.L5-1
1

IF AS=2 THEN RAZ%=RZ%C3.L5-1
1

IF RAS=32 THEM AZ2%=RZ%

IF AS5=32.5 THEHN AZ$=AZ%

IF AS5=4 THEM RA2%$=R2%
S=LENCAZ%$

RETURH

! ALPHA STRMG PLACEMENT SUB
k=1

FOR J=S51 TO H

Bl >=NUM{AI1$CK.KI?

IF RISCK.KI="%" THEN Bl J>=
1z2&

IF R1#$CK.KI="®" THEM Bl:J>=
12

IF AL1$CK.KJ="#" THEN Bl( 1=

29

HEXT J

RETUREN

!' DUTPUT STRING GEHERATIOH
FOR J=1 TO H

D3 r=B1C 2

FOR I=J%¥5 TO (J-12%8+1 STEF
-1

B2¢I»=D3(J>» MOD 2
DICd>x=03C1 DIV 2

NEXKT I
HEXT
B$="5> %

FOR I=1 TO 2%N
IF B2¢I»=8 THEHN B$=B$&":>

IF B2{I»=1 THEHN EB#$=B$2">>>>

L Vo I o B w R R
el e e e
By I B O (NI I RO I < N
D IIDDIDDD

Iy
[

S MEXT 1

Bf=B#L">>>> >> "

PRINT I$#%&CHR$/Z27V2LCHR$(31%

CHR$C2)

IF F$="DATA" OR F$="DATASE®
" THEN 48835

IF R1<Z2>=8 THEH PRINT USING
"2@a@R" ; B¥

IF A1¢Z*=1 THEN 4835

IF A1(Z2>=2 THEH 4@25

GOTO 4P98

PRINT USING "856R" ; EB¥

PRINT CHR$(27)>LCHR$(232

L=L+1

IF L<15 THEH RETURH

PRINT CHR$C122

L=8

RETURHN

! ERRORS

IF EREN<>5& THEN 8@:z8

DISP "INPUT STRIMG WRAS TOO

LONG. PLERSE CHECK IT.";ERR

L

GOTO 1176

T3=8 ! FLAG FOR HNULL STR
FOR I=1 TO LEH(T9%:

IF T3%CI.IJ<>" " THEHN S@&a
HEXT 1

T9=1 ' GET HERE IF NULL ST

RETURHN

T3$=TS%L11

L=LEN(TO%>

IF TS$CL.LI<>" " THEH 5S@583
T2$=TS¢[1.L-11

GOTO 587

E=EREHN

E1=ERRL

IF E<>62 THEN £885Sa

DISP "CARTRIDGE MOT IN PLAC
E.“

GUTOD 3108

IF E<*&66 THEHN B8@AS86

DISP "FILE MOT OPENED. WILL
TEY AGAIN."

GOTOD 1@%5

IF E<>67 AMD E<>73 THEH 21¢&

a

DISP "CAN MOT FIHD FILE '41

FCHS'"

DISP "GET TAPE WITH ‘'41FCNS
' FILE ON IT."

DISP "HAVE YOU IHSERTED THE
TAPE? 'Y'OR'H'"

INPUT X%

IF X&="Y" THEN 185

IF X$<{>"N" THEH 2118

GOTO 2156

DISP "TAPE RERAD ERROR.™

GOTOD 214a

E=ERRN

E1=EREL

PRINT "ERROR"E;"RAT LIHE";E
1

DISP "ABORTED"

END
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