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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.

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.



6 Introduction

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

HEAVDER COMPLETE FJNCTION 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

Up to 12 Bytes for Function Code

w

Figure 2. Direct Execution Type Bar Code



Description of Bar Code Types 9

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 o]

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 [WNDDTX| 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 | WNDDTX |, 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 £ 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 I 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 b b b
N — cm— Nve— e’
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
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TWO BYTE PAPER KEYBOARD

a aaab ccc dddddddd
S e o’ g

A B C D

1. Programmable Functions: Found in the following locations in the HP-41 Function Table (Table lil,
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

A = Four bit Checksum (End-around Carry)
B =0

C = 000

D =

Eight bit Function Code
(such as ABS, Row 4 Column 2=01000010)

2. Alpha Characters (Keys)

A = Four bit Checksum (End-around Carry)

B =0

C = 001 .

D = Eight bit ASCIlI 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.)

3. Indirect

A = 10(1010)

B =0

C = 2(010)

D = 128 (10000000}

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=gghhhhnhhnh

fffgg =ROMID. Number
h h h h h h =ROM Function Number

For Example: has ROM 1.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 HbP 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.

S [

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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. . ‘ ‘ -
.
WIDTH* TOLERANCE SUGGESTED VALUES
ugr W+ .002" w- %‘005” 0.022” % 0.003”
g W— 002" W‘%OOS" 0.018" % 0.003”
wpr 2W — 002" W- %005" 0.038" + 0.003"
py 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.

Table 1. Bar Size Specifications

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.

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

STROKES TOO NARROW STROKES CORRECT STROKES TOO WIDE
ZERO WIDTH: “0” =0.014" “0” =0.020" “0” =0.026"
SPACE WIDTH: “S” =0.026" “8” =0.020" “8” =0.014"

Figure 7. 20-Mil Bar Code Having Excessive Stroke-Width Error
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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 < 0.5 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:

Rw-Rb

PCS = %X 100% 7
Rw

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= P= P=

10 -~ 089 08 07 06 05 04 03 02 0.1

09 r

08

06
05 -

04 |

02

INFINITE-PAD REFLECTIVITY, Rinf

0.1 +

1 ! 1 1 i ] ] 1 i |
0.1 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

E n&n
A 11@ 35
* 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

15 HP-41 USER LAMGUAGE COMPILER AMD EAR CODE GEMERATICH FPREOGREAM

24 THIS FROGREAM FROMFTES FOR HUMEBERED HF41 IWSTEUCTIGHS AMD STORES THEM
25 FOR LATER COMPILATION CIMITIATED OH COMMAMD:. THE IHSTRUCTION

5] HUMEERS MAY EE FROM 1 TO ZZ24d <THE TOTAL MUMEER OF EYTES AYAILAEBLE
K FOR USE IM A FROGREAM: AMD MUST BE IWTEGERS, THE COMPILEDR CODE MWILL
44 EE USED TO DRIVE A EAR CODE GEMERATION ROUTIME MWHICH WILL CALCULATE
45 THE EIT FATTERM FOR A ROW OF ERR CODE. THIS BIT FATTERM WILL RFFEAR
1t WITHIM A LOCOP, AT WHICH FOIWT THE USER WILL EE ARELE TO CALL HIS OWH
55 FLOTTIMG ROUTIHES T GEHERATE HP-41 EAR CODE.  THE COMMAHIDE

=18 HYRILAEBLE IH THIS PROGEAM ARE:

v 12 "HUMBER": GEHMERATES LIME HUMEERS FOFR HP-410 ITHSTRUCTIONS

= ZamLIST": LISTE THE IHSTRUCTIONES CURREHTLY EMTERED

Z3"RUH":  CHECKS FOR FRESEMCE OF COMPILED CORE AMD FRODUCES

THE EBAR CODE EBEIT PATTERHM.

JUCOMPILEY:  COMPILES THE CURREMT TEXT INTO MACHIME CORE

YUREMUMEER": ALTERS THE 41 IHSTRUCTION MUMBER SEOUEHCE

IVSANMETEXT Y SAYES THE CURREMT TEXT OH SSETTE TAPE

JYGETTEXT": RETRIEWES THE TEXT FROM CASSETTE THFE

FYSAVERPROG" D SAVES THE COMPILED MACHIME CODE OH TAFE

Gy "ZETFRAOG": RETRIEYES THE COMPILED CODE FROM TRFE

1A"EXIT": HALTS THE USER LAMGUAGE COMPILER FROGRAM

113"0DELETE": DELETES THE MAMED IMSTRUCTION HWUMEER FROM THE
URREMT TEXT.

ATCH": ERASES THE CURREMT IHSTRUCTIONS
YATE " = : IR

IMTEGER 1,171, ,L...E F1 . F ,-7 1 n1 Fl s K :

IMTEGER F1,F2,F2 . 3 LE4, T101833, 0,8, ¥, 2

IMTEGER IS,El, BJ.TR H1 Hh.Fn.L-,I- T1EZ LWL, VE, WE

UIM T#0e@3, T1$(: -

DIM S1$0273011, Isr1n4<[h1 H1$[JJ H r[-

!*****-}+++*++&Z—+++---\-

| MAIM FROGREAM: WRITES PROMFT FOR TEXT 0OR COMMAMD EHMTRY AMI EITHER

[ DECODES THE IMSTRUCTIOW MUMEER AHMD EMTERS THE TE®T IHTO THE TEXT

! ARRAY, OF WSES THE COMMAMD JUMF TAELE TO JUMF TO THE CORRECT COMHMAHD

OM ERROR GOTO 4258

Hi$=CHF CHEE

H2$=CHR$CZV I LCHREFCE3 D

Hyg=" "

TE=T1g=T2g=""

|

FOR I=1 TO 2& IREAD LOCAL LAEBELS % STACE REGISTER MHEMOMICS IHTO Sif

READ S1%01

HEXT 1

FOR I=1 TO 183 IREAD SORTED IMSTRUCTION MHEMOMICS IHMTD I£, IHSTRUC,

READ I#¢Ix,I1¢Ia IYALIUES IHTO It FOR TRELE DRIYER

MEXT I

FOR I=1 TO &8 IREAD IM YALID CHARACTER TARELES FOR CHARARCTER CHECE

READ C#{T2,C20l0 ICHARACTERS IM Cf; CHARACTER COIDE IW CZ

HEXT I

|

FOR I=1 TO 2248

Fili==1 IIMITIALIZE ARFAY OF POIMTERS IHTO TEXT STRING

Mola=s—1 VIMITIALIZE COMFILED FPROGRAM AREAY

"_ﬂ S

L) )
=d l.'."‘v

=

= N

on

EHTECED

1
i
|
|
]
I
|
|
|
I
1
|
|
|
|
|
1
|
|
|
|
i
|
|
I
I

5]

=
5
=
5]
5}

2011

5]
b
[&]
&)
i
1
fcgs]
=
4
S
&
[
-
v
o]

#* I =)

LCHREF 2 PSET URF DIABLD COMTROL CODES

T=F&=F&=8 VIMITIALIZE TEXT STRIMG POINTER ANDE FLAGS

IHFUT "D0 wOouU WAWMT R LIST OF THE AYAILABLE COMMAMDE™",Tl#
IF (T1g="H">» OR CT1&="HO"» THEH 254

£ IF T#="SCRATCH" THEM 254

225 GOTO 25ad 'PRINT OUT REFERENCE
# Courtesy BYTE Fublications, Inc. Copuright |1

T ELE

.:. T

=Y



20 Sample Software

! BEGIM FROMPTER SECTIOM: ASKE FOR COMMAMD OR IWSTRUCTION

INFUT 52", T#%

I=FOzcT#," "2 ISET I TO FIRST WORD OF IHFUT

Welk=Ti=g

Fo= {SET PRIMACY FLAG TO IMDICATE R HOM-FRIVATE PROGRAM
IF I=8 THEH 524 IOHE WORD COMMAMD

Tig=T#[1,I-11] IEXTRACT FIRST WIRD OF IMPUT

IF Ti1#« A DELETE 0

=

n

"DELETE" THEN 485  ICHECK FOR A DELETE COMMAND
Ti4=TRIMF(TSII+110
I=LEM(T1$0+1
D=1
IF I-134 THEH 518 ICALCULATE IMSTRUCTION MUMBER WALUE
FOR J=I-1 TO 1 STEP -1

IF ¢T1$0J,J1<"@% OR (T1$0J,J15"9"s THEN 588

Y CHUMCT IS0, T10-481 %187k

K=k+1 .

: HEST 7
35 IF Y 5 THEHW S1@
5n IDELETE IMSTRUCITON IF FLAG I3 SET
55 Fiw
£@ GOTO 35@
£5 T#=TRIM$CT$LI+110 IEMTER TEXT RHWD DELIMITER IHTG TEXT ARRAY AMD STORE
FO Af=AFLTHE L IFOIHTER RT THE IMDEY GIWEM EBY IMETRUCTION HUMEER
TS OPOWI=T
1 T=T+LEMCTE3+1

GOTO 258
ERRIIR MEZSARGES
FRINT 2 -~ GIYE MUMEERED STATEMEWT 2R A COMMAMD®

i

Tl
o

@
IR

GOTO 350

FRIWMT "

GOTO 35

! #%%  COMMAMD JUM

IF TH$="HUMEER" THEH &7

IF T$="LIST" THEH 7=
5
M

=

TATEMEMT HUMEER WALUE TOO LARGE"

F

* THELE  ##%=%
5]

N

IF T#="RUH" THEH 22
IF T$="COMPILE" THE
IF T$="77" THEHW 2500

IF T#="REMUMEER" THEHN 32718
IF T#="SAVETEXT" THEHN
IF T#="GETTEXT" THEHN 33
IF T$="SAYEFROG" THEH 485D
IF T#="GETFROG" THEHN 4148

IF T#="SCRATCH" THEWN 293

IF T$="EXIT" THEH ESTOF

IF T#<:"REUNFRIMATE" THEH £85
Fo=2
GOTO

FRIMT

[ AR ) B L

o

=

LI S S W R R L I S S

R

b S B ORI | N OO B B AU L R

UHRECOGHIZAELE COMMAWDY

GOTO {G0 BACK TO FROMFTER

% # # % % EMD OF MARIH PROGRAM # * % % # % % % % & # &
I % * % % % ¥ % % SHRUOTOS FOUTIHNE * % * % =% * * % % % ¥ * * ¥
| THIS ROUTIHME AUTOMATICARLLY HMUMEERS THE <41C IMSTRUCTIONS AHD

I THEM IMTO THE TE®T ARREAY. TO LEAYE THIS ROUTIME, TYPE "EXIT .
INFUT "GIYE THE &TARTIHG MALUE ARHD SIZE OF THE IHCREMEMT®,W,x1

IF Wez248 THEM 7z0

PRINT ":"i¥ IFRIWT THE FROMPT AHD THE LIME HUMEBER
IHFUT T#

EXEENEEN RN B RES RS By (3 0 o3 (o B o0« O SR Y SO s I PR R A R I B R A, Uk R ) R
[ R B W SR ) I O DR i )

pl
a  IF T$="EXIT" THEHM 348 ILEAYE ROUTIME AMD GO TO HORMAL FROMPT
BE AF=ASLTEL" 1" {EMTER IMSTRUCTIOM IMTO TEXT ARRAY
as  Fova=T
18 T=T+LEM:T#1+1
15 W=y+i1
26 GOTO 7S
30 PRINTER I3 18 IERROR MESSAGE FOR STATEMENWT HUMBER
%5 PRIHT "STATEMEHT HUMEER YALUE TOO LARGE®
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Sample Software 21

GOTO Z4@ VRETURH TO HORMAL FROMFT
% % % % % % % % % EMD OF “AUTOS ROUTIHE % * % % % & % % % % % % %
s % % % % % # % %  OLIST” BOUTIHE % % % % % % % % % % % % ¥ £
I THIS ROUTIWE LIZTS THE CURREHT PROGRAM HELD IH THE TEST STRIMG
FOR I=1 TO 2248 PETEFR THRECOUGH FOINTER TAELE AMD PRINT
IF Folssg THEH 218 TOUT TEXT IF A WALID FOIMTEFR IS SEEH
Ti1#=FHI$AF, POl
FREINT I:;Ti#
NEST 1
GOTO 254
o % % % % % % % % EMD OF “LISTS FOUTIHME % =
| ¥ % % % % ¥ & “RUMY ROUTINE % % % % % % % % % % % % % %
! BAR CODE DATAH GEMERATION ROUTIME: THIS FOUTIHE THEES COMPILED FPROGRAM
' HELD IM THE “M° AEEAY AMD COHVERTS IT INTO THE EBIT PRTTERHM REPRESEHTIMG
I HF-41 ERE CODE. THE EIT FATTERM AFPFERRS WITHIH A LOCF IM 15 EBYTE SEG-
PMEMTE, IHCLUDIMG 3 EYTES OF HEADER DATA AMD START AMD STOF BITS. OTHER
POIMFORMATION SEEWM AT THAT FOIMT MWILL EE:
|
i
|
]
|

1*»THE HUMEER QF EYTES IM THE CURREMT SEGMEMT HELD IH "BZ73
Z2yTHE LIME HUMBER OF THE FIRST IMSTRUCTION IM THE CURRENHT SEGHMEHT
CHELD IM “LS75
Z2THE LIME HUMBER OF THE LRAST IMSTROCTION SEEH IM THE CURREMT
SEGMEMT CHELD IH "I57>
i 4 THE EAF CODE ROM HUMEER < "HELD IH %
IF F&=1 THEHW 248 PCHECK FOR PREWIOUS
FEIMT "R PROGREAM MUST EBE COMFILED FIRST!"
GOTO 2358 .
IHFUT "EHMTER THE TITLE OF THE FROGRAM (€8 CHRRACTERS OR
PowxexxxTHIS SECTION WRITES OUT TO THE DIAELD 1850 ¢ %
PRIMTER IZ 9 'SET FRIMTER TO DIAERLD LU
FRINT CHRE®C1Z
FRIMT USTIHG "1@¥,58R";T#
PRIMT " ©
H=S5Z DIV F P52 COMTAIMS THE MUMEER OF BYTEZS IH THE FROGRAH
IF 52 MOD V:@ THEH H=w+l
FRIMT " FROGRAM REGISTERS HEEDED: “;x
FRIWT * "
FRIMTER IS 1& 'RESET PRIMTER EBACK TO CRT
I5=8 VSTART HFP-41 IMSTRUCTION COUNTER AT @
PSTHRET COMPILED DATA ARRAY “M7 FOIMTER AT 4
P2TRRET EBAR CODE ROW EYTE FOLIMTER RT 2
PETART IMSTRUCTIONM LEMGTH COUWTER AT @
PETART # 0OF WORDS SINCE LAST IMZT. COUNTER AT @
'START EBARE CODE ROMW COUMTER AT @
PSTARET LERDIMG FARTIAL FOH. EYTE COUNTER AT &
'START TRAILING PARTIAL FOM. EBYTE COUWTER AT @
YSTART FIRST IMSTRUCTION OF ROM COUMTER AT @
PETART CHECKSUM COUMTER CSUM MOD ZS8: AT
=1 T 132 TZERD OUT THE EBIT PATTERM AREAY
Edlo =0
HE®T I
E:i:ll "
POINSTRUCTION TRAMSLATION SECTIOM:  LOAD IMSTRUCTIONS IHTO A ERR CODE
! ROW AHD KEEP COUNTERS FOR THE HERDER DARTH «HMOTE THAT EZ IS5 SET TO THE
! HUMEER OF BEYTES ESFECTED TO COMPLETE THE CURREHT IHSTRUCTION, AMD
! ZEREMES RS A FLAG FOR THE EEGIMMNING 0OF THE MHEMT IMSTRUCTION:
SICE2+1=MIEL+1 0 'TEAHSFER MWORD FROM "M IMTO 16 EYTE BUFFER 51
El=E1+1 'WFDATE YARIAELES
B2=BI+1
B3=EZ
IF E
TS=0
GOTO 1435
IF BZ<& THEM 115% PIF BZx@ THEM IMSTRUCTION COMTIMUES
TE=TS5+1
GOTD 1435 .
IF S10B2x<>8 THEMW IS=IS+1 !IF EZ<@& THEW I[MSTRUCTION IS STARTIMNG; IHCREMENT

COMPILATION

e BN

. T
Dol |

-8 THEH 1135 'IF EZ=2 THEM IHSTRUCTIOW EMHDS: RESEY COUNMTER
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Sample Software

IF
!

MOEL s 1

{

IF (MO{EL
BEa=MCEL+12
TS=TS+1
SOTD 1435

IF tMCBLD
I=BE1+1

IF CHMolx<t
I=1+1
SOTO
Bz=1-B1-1
TS=T5S+1

IF B3 :E
TS=4
GOTO

=

=
Ly

—
Pas

MOEL
IF CMOBLaS
TS=To+1

IF Bl+2<3
Bz=2
GOTO

1435

BZ=M{EL+20
GOTO
Ea=1
TS=TS+1
GOTo

|

1435

1425

P
A= 2

TS=T5+1
GOTO 14395
BE3=MuBLD
TS=To+1

! EAR
i

i

IF «©
Hi=H2
Hz=E3
S10Zr=H1
IF Hi<
H1=E
Slozr=H1

S

Al

S1czr=PSs1
FoF T

CE=CS+51

IF CE2

i12=05

53+l
I=1 TQ

H=§1010

A=

MOD
B2-3

256

! COMVERS IO

32

(AU

29 AMHD
MOD 1E6+1

OF CMOEL

CF

£

THEH
Ok

CHMCE

MOD 1&+2

16

oo

CODE ROW ZET
CALCULATE

AMD <E1<

00 le+xlo+Hl

s+5D MOD L&
B2

I» MoDb 25&
THEM C5=C5

SECTI
EIT FRATTEERH

B2

TO Z+0I~1

T

POOUNTER IF HOMN-HU
OHE EvTE IMSTRUCTIO
I CHECK FOR AM ALPH
PIMETRUCTION. CGET
Elae : THEH 1215

CHECHE LIGIT

THEH

FOR A
127

THEH 1248
ISTEF THROUGH IHST
IDIGIT EHTRY HAS B

ICHECK FOR SIMGLE

PPREOCESS ALL COTHER

T
TCHECE
» THEH

FOR ALFHA L

12 1245

TCHECE FOR THE EMD

TALFHA LABEL:GET

TPROCESS SHORT FOR

THREE EYTE
IPROCESS

IHETRUCTI
LOMG FORM

IPROCESS ALFPHA DAT

ICGET LEMGTH FROM

UP SECTION:  THKE DATH

THE HEADER LDATH HHD OT

! CHECE FOR A COMP
THEH 189%

TUPOATE PARTIAL FU

MOD 1e
MOD 1e

I ENTER FRIVACY A

ICALCULATE CHECESL

MOn

ISE+1
OH: COMYERT THE CURFEN
REFRESEHTING THE ERF
|COMYERT DECIMAL D

ZTEF -1

EYTE IMHSTRUCZTIOHSS

LL IHST. AWHD CHECE
(R

A OERECUTE
S1ZE FROM

OF A GOTOD
SECOHD

EHTREY IHMSTRUCTFOH

RUCTIOHS UMTIL EMD OF

EEH SEEH

DIGIT IWMETRUCTIOHN

OHE EBYTE IHSTRUCTIOMS

EHD

AEEL AMD
THETRUCTION

IZE FEOM THIRD BYTE

M OGTO % <THO EBYTES

ORs =%

GTOS AMD ®ER"S

A EHTREY IMSTRUCTIOMS
FIRZT EYTED
FOR THIZ R
HER W“HREIRELES
LETEDL R <R FILLED

A

HOTION COLMTERES

LUE AMHD SEGUEHCE

MooR CUMlLATIVE SR

T R SEGMEMT IHNTO

COnE.

OF

ATA TO A EBIHRERY

LOMG?

HUMEBER

MO

FRTTERHN

ALFHA
EYTED

IHETRUCTIONS

FOR LEHGTH

EUFFEFR



Sample Software

55 Mon &
51

Noan & N &=

oo

=4 O

PADD START AMD STOR RBITES

1
+3 1=

RT THIS FOIWT, THE REREARY "B HOLDE AR SERIES OF 173 AMD @93
REFRESEMTIHG A SIHGLE ROW OF 410 FROGEAM EAR CODE, IMCLUDIHG

THE START AWD STOP EITS, OTHER DATH WILL EE FOUHI IM THE
YARIRELEZ B2, 22,LS AND IS AS EXFLAIHED AEOVE.

#%+THIS 1% THE ERR CODE GEHERRTION AWML QUTFUT SECTICH USED BEvsss
+#+HF FOR EBAR CODE GEMERATIOH CH A DIARELD SE DAISY MHEEL sxxsxx
% IHTER MWITH A TITHH 18 S&-CHARRCTER METALLIC DRISY WHEEL®x*s
+1-1,L5,IS"

FRIMTER IS VEET PRIMTER TO DIABLO LU

FRINT USING "3¥

GOSUE 4488 IGEMERATE ERAF FRTTERH FROM EIT FATTERH

FRINT USIMG "3¥, 3R, 18R, 515A,2A";H1$,Hes, BF, HEE

PRINT *

IF 53 MOD 18=@ THEM FRINT CHR$C12D

FRIMTER IS 16 IRESET FRIMTER TO CRT

! EEE RS EHD OF LIAEBLO DQUTFUT SECTION EEEEE

CLEAMUFP SECTIOM: THIS SECTION RESETS WARIABLES TO
GEMERATION OF THE ME®T ROM OF EAR CODE.

1 To 1 {ZERD OUT THE 18 BYTE EAR CODE ROM BUFFER

FREFARE FOR

1v TQ 132 PZERG OUT THE EBIT FARTTERH ARRAY
A

'REZET %1 EBUFFER FOIHTER TO

3 THEM LS=LS+1 VCHECE FOR THE START OF A HEW INSTRUCTION

IF B1<S2 THEHW 18395

FRIMT "EBEAR CODE GEMERARTION COMFLETEDY

GOTD 254 G0 BACKE TO FROMFT IF EBRE CODE GQEMERATION HAS
I BEEH COMPLETED

¥ ¥ % ¥ ¥ EMD OF “RUNHT ROUTIMHE # * % % % % % * ¥ ¥ % %

¥ % ¥ % % “"COMPILEY FOUTIHME *= % * % % ¥ = %

FRUCTION IHTERFRETARTION EOUTIHE: THIZ ROUTIHME IHTERFERETES

HF~41 1
THE INSTRUCTIONS EMTERED IM THE TEXT ARRAY AHD LOADS THE MACHIME

!

!

!

t

I CODE IMTO THE ‘MY ARRAY. THE IMTERFRETER IS TARBLE DRIVEN ESCERT
|

|

1

i

i

FOR THOSE IHSTRUCTIONS WHOSE OFERAMDS CHAWGE THE LEHGTH OF THE
IMSTRUCTION ¢GTO-S,LEL S OR WE®-S:, DIGIT EMTRY IMSTRUCTIONS
OF IMSTRUCTIOHS IHWOLYIMG ALFHAMUMERIC TEXT. THE PEOCESS MAY BE
BEORTED IF AM ERROR I35 EHCOUHMTERED EY TYFIHG “AEORTS IM RESPOHSE
{  TO THE ERROR MESSAGE.
Mi=1 ISTRRT MACHIHE CODE ARREAY IMDEX AT 1
FOR J=1 TO 2244 [LOOF THROUGH THE IHSTRUCTION POIHTER ARRAY
IF FoJusd THEM PAHD LOOK FOR A YRLID FOIMTER
T$=FHI$CAE, P CT0
Ed4=1

IEAYE CURREHT MACHIME CODE ARRAY FOIMTER
SCAMMER SECTION: THIS SECTION SCAMS THE IHSTRUCTION AMD SEMDS
THE DECODED TEXT TO THE IMTERFRETING SECTION. IT ALS0 SETS
SEYERAL FLAGS (F1-F&' FOR THE FOLLOMWIMG CONDITIONS,RESFECTIVELY:
ALFHA APFEND IHMSTRUCTIGN, RMY TEST IHSTRUCTIOH, AHY OHE WORD
IHSTRUCTIGN, AMY ALFHA OFERAMD, AHY THDIRECT OFERAMD, AHD AHY
DIGIT EHTRY INSTRUCTION.

= 'TMITIALIZE FLAGE AHD TEXT YWARIAELE

1
1
i
i
|
i

T1$=T:
P1=Fz

W=y

TURPODARTE FIRST IMSTRE. COUMTER TO CUREEMT INSTR.

23

VTHEH ERTRACT THE IHMSTRUCTION FRCM THE TEST ARERY



24 Sample Software

48 IF Fe<»1 THEH 1955 IADD A HULL IMSTRUCTION BETWEEH ADJACEWT DIGIT
445 Mopt =8 TEHTRY IHSTRUCTIOHS
2 Mi=M1+1
Fl=Fz2=FZ=Fd4=F3=Fc=0
S§=T%

IF eT="END", OR «T#=".EHD."» THEHW 332

I CHECE FOR A TES

IF T#C1, 125 "0 AWD CTHL1,2T0x"A"2 THEH
IF T#[1,21<="A"" THEH 5
T$=T%[2] ICHECK FOR RLFHA ARFPEHD TEXET IMSTRUCTION
Fi=1
L=LEM:T$2 IFIMD EMD OF TEAXT AMD CHECK FOR ERRORS
IF <13 THEHW zazd

FRIMT "ALPHA STRIHG TOO LONG IH LIME # "3 J

GOTo 2238

IF T#IL,LI=""" THEH 28048
FRIMT "ERROR IM ALFHA REGISTER EHTRY IHSTRUCTION AT LIHME # "7
LOTO 2228
Fa= {SET TEST FLAG
GOTO 2275 .
FOR I=1 TO LEMCTH$: ICHECKE FOR A DIGIT EMTRY IMSTREUCTIONM
Ti$=T#[1,11]

IF CTi1$x="@"» ARD ¢T1gs="3"> THEHW ZBS85

IF ccTig="+"3 0OR «Ti="-">» RHD CLEMCTE»»13 THEM 2823

IF cTig=" "I 0OR «Ti$="E£%3 0OF (TiF="."» THEH ZBI35

SOTo 21as ITHOT A DIGIT EMTRY IHSTRE.; COMTIMUE SCAHH
HEAT I
Fe=1 ISET DIGIT EMTRY FLAG
GOTO 2275
TH, " " VLOOK FOR AH OFERARMD OF THE IHSTRUCTION

A THEH 21328 VSET FLAGS AMD RETURH IF OHLY OHE WIRD LOHG

IMETRUCTION

oo

HEH

s

=) T
) |

b

AN RO AR O T N O IR I T (T DR O T T O T S S S
P} i . o

GOTO 2275

T1$=TRINE(TEIF1+110 IGET FIFST OFERAHD AND CHECK FOR AW ALFHA STRING
T$=T$01,F1-11

L=LEM:T1$3

IF CT1$01,13¢"""y OR ¢TL{#[L,L14=" ") THEN 217%

IF L»% THEW 2816 ICHECK FOR LEMGTH OF OFERAHD

Ti$=Ti$02,L-1]

Fa=1
COTD 227"

P2=FRZCTL$ ; IGET SECOMD DFERAHD AMD CHECK FOR IMDIRECTIOH

TEg=T1#[1,F2-11
IF T2#="IHD" THEH 2
FRINT "OPERAND ERROR IM LIME # "iI
GOTn jets

F5=1 ISET IMDIRECTION FLAG AMD EXTRACT MUMERIC OPERAND
T1$=TRIM$CTIFIFZF1]0

IF LEM:T1$3<=2 THEMW 2275

PRIMT "ERROR IN HUMERIC OFERAMD IH LIME # "3
COSUE
GOTD 1224
! IMTERFRETING SECTION: THIS SECTION THKES THE DECODED TEXT HELD IH

! T#,T1$ AMD T2#, IHTERFRETS THE IMSTRUCTION AMD EMTERZ THE MACHIME

! CODE IMTO THE ARRAY “M° AT THE FOSITION GIVEM EY THE POIHTER “M1°.

! AM ERROR CAUSES A MESSAGE TO BE FRIMTED WHICH REQUESTS A CORRECTION.
IF F2:»1 THEM 2395 ICHECK FOR A TEXT EMTRY INSTRUCTION

MOML ) =24@+L-2 |EWTER LEMGTH OF TEHT

H=1

Y=53

IF F1:x1 THEM 2333 !

MOM1o=MeHLa+1 IADD COUMTER FOR EXTRA EYTE IF RFFEMD IHST.
Mi=H1+1

MCML3=127 [FUT IM ZHI EYTE

R R R

R R )
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Sample Software

Mi=M1+1
FOR I=2

TO L-1 TCHECE FOR VWALID CHARACTERSZ AMD ADD T IHST.
Z=FH T W THELT LI, CEC%00D
IF £ THEH 2278
FRIMT "IHYRLID CHARACTER IH LAEEL OR TEX
GOTO 5] 'IF ERECE EX &
MoMla=C20S 'EHTER WRALID CHARRCTER
Ml=m1+1
HE®T 1
SOTO
IF F&
Fa=@
IF oT#[1,114
IF T#01,113
[RESEB R ]
Mi=Mi+1

S PCHECE FOR DIGIT ENTREY IMSTRUCTION

FUtE ORAMD CTEL1, 134" -"0 THEHM
-t THEM 24z PCHECK FOR MIHUS

CTE,T MG PLOOE FOR EsPOMEMT

La=FOsiT$,"E"

IF Li=8 THEM LI=LEH:T$:

IF Lz THEH Li=Lz-1

FOR I=1 To L1 TEHTER MAMTISSA INTO MACHINE CODE AERA
IF T#LI, 13000 Z49S I CHECK FOR THE DECIMAL FOIMT
IF F2=1 THEH Z
Fa=1
MiMl=28
Ml=m1+1
GOTO 2518
IF CTHCI, 134 @y OF ¢THLI,I131:"92"2 THEH 24940
MoMLa=HUMCTFIT, 132 -322

Mli=M1+1

HEST 1

IF CLi=LEHCT#:) AMD (L= THEM 23225!'CHECK FIOR ERRORS IH MAMTIZSA
IF ¢I=L13y OF <I=LZ» THEH 2555

FRIMT "DIGIT EHMTRY IHSTRUCTION ERRORE IH LIME # "3 7

GOSUE 2489

GOTO z488

T=TRIMNF{TE[I 2 VEHTER ERPOMEMT IF IT
IF T#01,11<>"E" THEH 2538

Mol =27

Ml=mM1+1

T$#=T#$[2]

IF T#01,13<x"=" THEHM 2888 ICHECKE FOR MEGSATIVE EXFOMEMNT

Momlv=23

Ml=Mi+1

IF «T#01,13="=-"3 QR <T#$01,13="+"2 THEMW T#$=T#[Z]

TE=TRINE T

L=LEHT#> TADD EWFONENT TO MACHIMNE CODE ARREAY
IF L»2 THEH 2534 :

FOR I=1 T0O L
IF T$0I,13<ma"y QR CT#LI,I35"39"s THEM
Moy a=HUMCTELI, 110322

Mi=M1+1

HE=T 1

GOTO 3

L=LEH
IF F3=1 THEH

T
i
—{
]

LOME HORD FLAG
IF Fd4=1 THEM 'ALFHA OPERAND FLAG
IF L<=2 THEN = 'HUMERIC OFERAHD SEEH
FRINT "HUMERIC OPERAMD TOO LOMG IH LIHE # ;7
GOTO :
IF L< 2748 ICHECK FOR DOUELE DIGIT OFERAND
WECHUMOTIS0L, 115 -48 0 # 1R+HUMIT1$02, 210~ 48

IF ¢¥>=@) AMD < 23 THEM 2885
FRINT “IHCORRECT HUMERIC OFERAHD IH LIHE # *;J

T1%s TOTHER IHMSTRUCTIONS: CHRLCULATE YARLUE OF COPERAMDS

25



26 Sample Software

D

SCOTO 223a

(Illl = ‘:1

FOR I=1 TO 2g VCHLCULATE STARACE REGISTER OF LOCAL LAEREL MALUE
IF T1$=21%c1 THEM W=I+1@1

HEXT 1

n

Do)

on

)

'FHLLULHTr SIMGLE DIGIT OFERAMD WALUE

FFIHT O 'IHuLF DIGIT OFERAMD IH LIME # "0

SOTO

oA q

I CHECK FOR SPECIARL COMMANDES

'ADD IHDIRECTION EBIT CHIGH OQRLER EBIT: TO OPERANL
Bl CHECK FOR CGTOY OR SWERT COMMAMHD
GTO IMLY GR “HE@ IHDS

—_
o

IF F3=1 THEH ¥=¥+1Z&
IF oT#<-"GTO"y AMD CTH4:"HER": THEH 2
IF FS<:1 THEHW ZEcH ICHECK FOR
Morlh=17v4

IF T#="GTa" THEH M=W-132% TSET HIGH EIT FOR =gl IHDC
Momi+l o=y

Mi=M1+2

GOTO 3

=

I WA

THEH 23595 VETART WITH “GTO-HER ARLPHA LARELS COMMAHD

AR

THEHM MoML =38

L=LEHCT1%:
Mo+l i=248+1 'ADD LEMGTH TO SECOHD EYTE <HI ORDER BITS= F HEX?
FiOoR I=1 Td L

SEFHESCH Y vTIF0T, T30, 08 0%

IF B THEH 935 ICHECK FOR WALID CHARRLCT

FRIWNT “"IMYALILD CHARACTER IM ALFHA LHEEL®

GoOTO 2
Moti+I+10
ME®T I
Mi=Mi+L+2
GOTO -
IF »1d oy OF CTHE="HE@") THEHM
RSk 17Fv+y
MiMl+1 =0
Mi=m1i+
GOTO
MOML D
IF T#="4<Ea" THEH M{M13i=224
Mori+l =0 PIECOMD BYTE AGARIM COMTRIME FOIMTER
H'H1+ a=y VTHIRD EYTE COMTAIMS REGISTER MUMEER

D

S IH ARLFHA STRIMG

Ny (NS O n

PEHORT FORM Cf2 BYTE? HUMERIC GTOI
EYTE COMTHIWS UMCOMFILED FOINTER

FLOHG FORM £33 BYTEX HUMERIC GTO OF MUMERIC WEG:

"ETOY THEM G20 FCHECK FOR STORE IMSTRUCTION

THEH 32855 PEZHORT FORM COHE BYTE ZTORE IMETRUCTIOHN
MMl =45+

Mi=mMi+1
GOTO 3339
MoMli=14%5 PLOMG FORM Cf BYTED STORE ITHISTRUCTION
Mori+l o=

Mi=Mi+Z

GOTO =
IF T#<F"RCL"Y THEH 3146 VCHECK FOR RECALL THSTRUCTICOH

IF %15 THEM 2115 VSHORT FORM o1 BYTEX RECALL IHSTRUCTION
Mol =22+

m1~r11+1

GOTO E
Mok

)
o

b

oo

X

DI O |

B
[

B

b B AL TR LT ) [ CR Ry P
on

[ )

-
Lun]

— T
T

P
W On G

NIRSX RN VA FX I PN PRI P I DU OX I Y]
=

VLOMG FoRM C2 BYTEX RECALL IMSTREUCTION

-
-

"LEL" THEH 3:
1 THEHW 2218 'ALFHA LABEL IHMSTRUCTIOH
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Sample Software

MiMli=192 POMCOMFILED LABEL CHAIW FOIMTER IW ZECOHD EYTE
MoMi+1 =8

L=LEHCT1&

MiMl+2i=241+L

MeMl+a
Ml=M1+2
GOTO 2384 'ROL CHARACTER DATA TO MACHIWE CODE ARRAY
IF W14 THEHW 2233 PSHORT FORM COME EYTED HWUMERIC LAEEL
MoMli=1+%

Mi=r1+1

GOTO :

MMl
Moki+l:
Ml=M1+2
SOTO 3"

“E= TALL OTHER COMMAMDS ARE THELE DRIVEM

'KEY ASZIGHMEMT BYTE <SET TO ZERD FOR EBRE CODE:R

PLOMG FORM CTHO EYTE: HUMERIC LSEEL

W TE, I 0%20
1 THEH Z2z18

FRIMT “"UHRECOGHIZABLE IHWZTRUCTION GINEH IH IHE # "3 J
GOTO 1
oMl a=I1¢
Ml=M1+1
! 'CHECK FORE CORREECT GHE WORD IMSTRUCTION
IF cIlod»<edr OR CI1C =143y OF F3 THEH 5
FRIHT AR EXTREAMECOU OFERAMD IHM IHST
SOTO 23
IF Ii 144 THEMH
IF Il 1440
FRINMT
GOTO
MCFL b=t
Mi=M1+1
HE=T T P+ #BEHND OF THE IHSTRUCTION DECODE LOOR®%x
[ * * * * * *
MMl =132 PADD FIMAL EMD IMSTRUCTION: UMCOMPILELD FOIMTER
MeMi+1o PIH SECOMD EYTE
fie ] +:
S2=M1+:
FRIMT "COMFPILATIOW COMFLETEDR"
Fa= VSET COMPILATION DOME FLAG

20 PETORE IMSTRUCTION TYRE IH MACHIME CODE ARRAY

CTIOHY

FUCTION

VCHECE FOR THD EYTE It
191y OF OWE=801 THEHW
CRERRMHI

-4

GOTO Z54
! #&+ERROR CORRECTION SUBROUTIHE==+
FRIMTER I3 1&

Ml=E4 'RESET MACHIHWE C0ODE ARRERY TO GLD WRLUE
FREIMT "THE IHSTRUCTION GIWVEHW MASI ")5SEF
FEINT "GIVE THE CORRECTED IMSTREUCTION CWITHOUT LIME MUMBER: B
IHPUT " ©T0 HEORT THIS COMPILATIONM, TYPE “REBORT 21 ", T#

IF T£="AEORT" THEH 258
RE=AFLTFL" 1"

FoIr=T

T=T+LEMITH2+1

FETURHN

% x % % # % % % = EHMD OF “"COMPILE” ROUTIHE % % +£ % % % % % % % % % %
Vos % % % % % % & FREOGEAM COMMAMDS LIST ROUTIME + % =
! THIS ROUTIHE LISTS 0OUT THE COMMAMIDS AVAILAELE IWH TH
! THE =4¥HTAR: 0OF THE COMMAMDS AHD OF IMSTRUSTION EHTRE
FRINT ¢

FRINT "COMMAMDES AVAILABLE IW THIS PROGRAM: "

FRIWT " "

FREINT " COMFILE - COMFILES THE HF-41 FROGEAM CURREMTLY EWMTERED"
FREINT IELETE rn - DELETES THE HUMEERED IHS
FRINT ™ E=IT - HALTE THIZ PROGRAM OR STOFIZ MUMEER GEHERATORY

N B R R

S FROGREAM AMD

*
17

UCTICGH FROM THE FROGREAM®

27



28 Sample Software

FRIMT " GETFROG - RETRIEWES THE COMPILED CODE FROM C ETTE THFE"
FREIMT "  GETTEXT - RETRIEYES THE FROGRAM IMSTRUCTIOMES FREOM TRFE"

03 0

25 PRIMT " LIST - LIZTS THE EWTIRE HF-41 F RAM CURREMTLY IH MEMORY"
3 FRIMT "  HUMEBER - GEHERATES HF-41 IMSTRUCTION HUMBERS - STOPFED EY
5] FRIMT * TP ING S IT "

FRIMNT " REMUMEER - FEMUMEERS THE HFP-41 FROGEANM IMSTRUCTION HUMEERS"
PRINT " RUH - GEHERATES THE EAR CODE FRECGHM THE COMPILED CODE"
FRIMT "  RUMFRIYATE - GEWMERATES THE EAR COLE FOR A FRIVATE FROGRAM®
FRINT “ =AY - STORES THE COMFILED COQDE OH O ETTE THFE"

FRIMT " : . THE PROGREAM LISTIHG oM CASSETTE TRAFEY
FRINT . THE EHWTIRE HF-41 FROGERNY

FRIMT " QUT THE COMMAMDE AWARILAELE

PR

L I 1 ) s R I ) R {
LA AU | P T DU oy B

[
on

S It s R SR I B S O
B

3588 PRINT " "

FRIMT "SYHTRY FOR IMSTRUCTIOW EHTRY:DM

FRIMT " AXINSTRUCTION FORMAT: "

FRIMT " o SHFP-41 IHSTRUCTION:"

FRIMT " CELAMKES ARE UWSED AZ DELIMITERS X"
FRIMT " EXSPECIAL (MEOLE
FRIWT * 1o USE

AR

IMSTEAD OF THE SIGMA SIGHS

PRINMT USE “@° IMSTERD OF THE RNGLE SIGH"

PRINT USE “#° IMSTEAD OF THE “MOT EQUAL" SIGHY

PRINT USE SIMGLE QUOTES ¢ OF DOUELE GUOTES®
FRIMT ™ FORMAT: L TESRT EMT CHOTE S1MGLE QUOTES:
PRINT " af: A S (FOR AFPEMDING TEX
GOTO 25@

I % % % % % % % % % % EHD OF COMMARND LIST ROUTIHE * % * % % % * % * ¥

| % % % % % % % % “REMUMEBER” ROUTIHME % % % % % % % % % % % % % * %
| THIS ROUTIME REMUMEBERS THE HF-41 INSTRUCTIONS BV REARRAMGING THE

| RRREAY OF POIMTERS IMTO THE TE®T STRIMG. THE STARTIHG OLD WALUE, HEH
I

|

AR ORI

STRETIMG VALUE AMID IMCEEMEMT RREE REGUESTED, AMD AN HUMBER OVERFLOW
>2a4Ey OF REWMRITIHMG OWER ESISTIHG IHSTRUCTIONS WILL AEORT ROUTINE
IHFLT “EMTER THE OLD STARTIHG #,HMEM STARTING #, AHD IHCREMENT: ", W1,Wa,¥Z
FOR I=¥2+1 7O V1 I CHECE FOR OWERWRITTEM IHSTRUCTIOHMES
IF Filr=-1 THEH 3715
FRIMT "ERROR - RTTEMFT MALE TO OYERWRITE ESISTIHG IMSTRUCTIOHT®
GOTD 356
HEST 1
FOR I=1 TO 22448 ICRERTE TEMFORARY FOIHTER AREAY
Elels=fFoCln
IF Ix=41 THEHW PCIx=-1
HEXT I
E=41-1
FOR I=WZ TO 2240 STEF w3 | TRANSFER VALID FOIMTERS EBACK TO FOINTER AREAY
c=k+ ]
IF K
IF K1k ;
Fili=H10k?
HE=T 1
FRIMT "ERROIR: IMSTRUCTION HUMEER OUT OF EOUHDS"
FOR I=1 T 2&44
Fola=kioIn

ICHECK FOR EMD OF PROCESSIHG

D | IO

o

G0 G0 U0 G0 0 0

oo

=
[l
P
—
i
i

n
=

I I W 3

¥ % EMD OF “REMUMEBER" ROUTIHE # % % % % % % % # % %
ECIEE I T 2 - * CSRYETES FOUTIME % % % % ¥ * % * %

THIS ROUTIHE SAYES THE TEXT OF THE HP-41 IMSTRUCTIOHNT <THE SO0URCE

*

= o

5}

35 FILE? OM CHZSETTE THFE.

45 IWFUT “3IWE THE MAME OF THE FILE TO EE =RVED: ", Ti#
ZR58 CREATE Ti#,T DIV &4+458
3255 ASSIGH #1 TO T1i#

FRINT #1,Fu*l ISAVE THE FOQINMTER AREAY HAHD THE TEST STRING
FRINT #1;A$,EHD

ASSIGH * TO #1

GOTO 356

| % % % % % % & & % EMD OF “SAVETEHTY REOUTIHE % & % % % % & % % % % %

Toq
[ I

=

X R B N
noon
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% % % % % £ * ¥ X = CGETTESTY ROUTINE # = * * = E R T T
! FOUTIME RETRIEWES THE TEXT IHSTRUCTIOMS ¢SOURCE FILES FROM

! CASSETTE TAFE AND RESETS THE EMD OF TEXT FOIMTER.

IMFUT “GIYE THE HAME OF THE FILE TO EE READ",T1%

ASSIGH T1$ TO #1,1

IF 1<31 THEM 33g@

FRINT "FILE MAME MOT FOLME®

GOTO 358

IF 1=38 THEM 2934
FRIMT “FILE 1% PROTECTED OF OF WROHG TYFE!

GOTO 358

READ #1;Fcs0 (RETRIEVE THE FOIMTER ARREAY AHD TEXT STRIHG
FERD #1;A%

T=LEMCA%Y IRESTORE FOIMTER TO EMD OF TEAXT

GOTO 356

DO ]

DU Y]

# % EWND OF "GETTEST ROUTIHE = = % % % % % % =
3 * ¥ ¥ * % “SRVYEFROZY EBOUTIME # % # % % % % % % % % ¥ % ¥ ¥
THIS ROUTIME SAYES THE COMFILED CODE CTHE JOE FILEY IM THE “M° HEEARY
5 | O CASSETTE TAFE FOR LATER USE.

S IMPUT " GIWE THE HWAME OF THE FILE T EE ZAVED: ", Ti#

B CREARTE Ti#%,50

S OASSIGH T1F TO #1

B FRINT #1;52 VSRYE THE HUMEER OF EBYTES IH THE FREOGRANM
7S OPRINT #1iiMo=0
o]
5]

* x %

[ I o
o

PO

P
n

ASSIGH = TO #1
GOTO 256

% % % % % % % % % EMND OF “SAVEFRDGZ ROUTIHE * % % # % % % % % % %
I % % % % % % % % #'CGETFROGT ROUTIHE % % % % % % % % #
! THIZ ROUTIME RETRIEYES THE COMPILED FREOGRAM FROM CASSETTE TARFPE
IHFUT "GIVE THE MAME OF THE FILE 70O BE READ",T1#%
Fa= V'SET THE COMPILED FROGRERM FRESENT FLAG
RSSIGH Ti$ TO #1,1

IF I<>1 THEHW 4178 'CHECK FOR FILE EREQES
FRIMT "FILE HOT FOUHD"
GOTO 358

IF I=8 THEHW 41348
FRINT "FILE IS FROTECTED OFR OF WREOHG TYFE"
GOTO =258
READ #1;
FEAD #1;MoxD

SSIGH #1 TO +

GOTO 258

bo% % % % ¥ % % % % % EHD 0OF “SAYEPROGY ROUTIHE # *
b % % % % % % « ERFOFR CONDITION MAMDLING ROUTINME *
El=EREH ISAYE EREOR HUMEER
E2=ERRL VSAVE LIME HUMEERE MWHERE ERROR CQCCURED

a0

* ¥ x £ ¥ *

CROA |

IGET THE HMUMEER ©F EYTES IM THE MACHIME CODE ARERY

[

IF E1 5 THEM 4275

FRIWNT "HWO TARFE IM THFE DEIYE. FLEARSE IHSERT TAHFE"

GOTO 256

IF E1<x64 THEHM 4234

FRINT "WOT EMOIUGH ROOM OH TAFE. FLERSE USE AHOTHER TRFE®
GOT3 35@
IF E14:

FRIMT
GOTO 358

IF E14»52 THEHW 43248

FRINT "IMFREOFER FILE HAME ¢SHOULD EBE 21X CHRRACTERZ OF LE
GOTO 3¢
IF E1< >S4 THEH 4Zg8

FEINT "DUFLICHATE FILE HAME"
IF fEZ- SEr AMD CE [
IHFUT "Do i WISH TO
IF CT2%="%"3 OF T2F="Y
GOTO 2548
IF E 5
IF EZ=4068

THEH 43285
RFE 1% WRITE PROTECTED. FLERSE FIx®

¢ THEH 4345
HE LD FILE™ °,Tz#
THEH 43254

m
[y

THEHW 3855
THEHW 48eS
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-
D)

PFIHT "ERROR # ":E1;"SEEH AT LIME # ";EZ

GOTO 25E

+ % % % % ¥ % EMD OF ERREOR ROUTIHE * % £ # % % % & £ & & % %

# % % % % % % % % BAR FATTERM STRIHG CEHERATORE * % % & % % & & ¥ % %

THIS FROCEDURE GEMERARTES A STRINHG REFRESEMTIMG THE ERR COIDE FATTERH

AT IT WILL EE WRITTEM OM THE DIRELO 155@ DAISY WHEEL FRINTEER. IT

DECODES THE EIT PATTERM FROM THE ARRAY “E- AHD COMCATEHATES THE

CORRECT HUMEER OF YERTICHL EARS AMD EBELAMES OHTO THE STREING. THE

FATTERM LSED
1 HARRDW ERES 2 MERTICAL ERRS
2 4 WERTICHL EBRREZS

I BLAMES

oo
+:

EI_IIH
For I=1 TO L
I THE WERTICAL EBRRE 0OH THE TITAH 18 CHARACTER WHEEL IS AN 7x7 IM AZC
IF Eilzx=@ THEHWH EBf=EFiL":: !
IF EoI»=1 THEH Bf=E$i
HE®T 1
RETLURH
I % % % % % % % ¥ % EHD OF EAR PRATTERH GEMERATOR *
! %% 0CAL LAEEL AHD STACK REGIZTER CHRRACTERZ®*=
IATA A,EB,C,0,E,F,G,H, I, J,T,Z,%,%,L
oaTAR "o, “.” vy ",” L, Y, ayb,o,d, s

ir}
P
—
—

on oD

o

58 ! HHD HUMERIC YWALUES#+%
555 DRTAH %, 7
557 DRATH #,¢

s
]
I
D]

IATH
IATH
TATAH
IRTH
DATA E«¥

T
|~ on

oo

on

=

1L

[
RO

g

‘1n—'

S5 DATH FS7, B, L, T HE, 183
IATH IHT, L EBE

oo

LATAH HEHH,l 4 MO
LATA FEUHFT.14H,
TIATA EHD,1148,RTH, 1
TATH
IATH
IATH
DATH
OATH
I

DATH

[agl
)

‘1443RDH,11F

'1;1...rnE“,
L 148
, 145, STOF,

Ty 0T
b

)
n

T frs
1o e DD DY
[}

oy
=

on

CODE#%+
J.n W 44

PO

oo

58 IATH
55 DHTH

LATH
LATH
EMI
| % % % ¥ ¥ ¥ O ¥ X X X ¥ F O ¥ X ¥ ¥ ¥ ¥ X
i sxxxxx  FUMCTION DEFINITIO
IOIMSTRUCTION EXTRACTION FUMCTION:  THIS FUNC JI0ES AT THE TEST
I ARRAY AMD EXTRACTS THE IHSTRUCTION FOIMTED TO EBY THE FPOIMTER AT THE
I IMDEX PASSED TO THE FUMCTION.
LEF FHI$# A%, INTEGER I3

IMTEGER J

DIM S$[5A]

Fog J=1 Tiod 58

IF AFCI+T;11="1" THEM 4745

HE®T T

SFE=AFLI+1,1+7-11 'GET TE=T UP TO THE DELIMITER
RETURHN 3%

Ty Oy
o

-l =]
LR R |

h

5

(515

=

LI BTN ) B ) O B |

=

T B B B B e Bt I B MO (= N S Vs N s L R

(IR IO I S PRI T VRN

S FHEHD
R S L 2 T S S S S 0% ® ® % ®E % %%
ool HUMEER FORMAT FUMCTION: THIS FUMCTION CONVERTS A MUMEER IMTR A
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| CHRRACTER STRIMG. IT IS USED OMLY IH THE DIABLD FRIMTOUT SECTION.
' PARRAMETER HEEDED IS:
! 17 AM IHTEGER MUMEER TO BE COMMERTED IHTO A CHARRCTER STRIMG
DEF FHF$:{IHTEGER M)
IMTEGER I,.7,¢
DIM H$LST
IF Hi=18 THEM 484@ ICOMYERT OHE DIGIT HUMEERS
HE=CHRE CH+43 0
RETURM Hf
IF Hr=188 THEH 488
ME=CHR$OH DIV 18+483%
FETURH H$
IF H:ta@a
I=H DI% 1@¢
=H MOD 196 DIY 1@
ME=CHREF I +4¢ CHRE$ J+42 00 CHRECN MOD lo+d4z0
RETURH H$
I=H DIY% 1@aso
J=H MOD 1@88 DIY 166
k=M MOD 188 DI 18
HE=CHRE (I +420 50HRES (T+43
FETURH M3
FHENT

VOOHNERT T TIGIT HUMEBERS
CHEFOH MOD 18+420

CHEFCE+3S R CHRSF M MOD 1E+420

! ROM AMD IHSTRUCTION FRIMTOUT FUHCTION: THIS FudCTIOM
! CREATES A STRIHG COHTAIMIMG THE ROM HUMBER AND EEGIMHIMG
| AND EMDIHG FUMCTIOW HUMEERS. IT IS USED OHLY IM THE DIABLO
| FRINTOUT SECTION. FARARMETERS MEEDED ARE:
! 13RO HUMEER
' SAFIRST IMETRUCTION HUMEER
. Z3LAST IMSTRUCTION MUMEER
DEF FHF$:¢IMTEGER R, IMTEGER 1,IMTEGER F»
DIM R$L36]
RE="ROW "LFHFECR 1L
IF I=F THEN 43935
RE=FEL" - "LFHF$(F)
RE=REL
RETURH F#
FHEND

R h 212 0

[ * * * * * * * * * * % 3
I BIMARY SEARRCH FUNCTION: FLUHCTION ZERRL FA! I CHARACTER
! FOR PASSED KEY AMD RETURHWS IMDEX OF EEY FOUMHD IH ARREAY OF
! HO KEY WAZ FOUHIL FRRAMETERTZ REGUIRED ARE:

! 12IHDES OF FIRST FOSITIOH CIMTEGER:
|

I

I

fxBins]

FFHI
IF

el ol e i i i i el il ol ol i e i e e ol ol i ol ol i i S Sl - I I S I N OO S )

ZaIMDES OF LAST FOSITION CIMTEGER:
&) ZaEEY TO BE FOUHD CSTRIHGH
5 ; TRIMG ARREAY IN WHICH THE SEARCH IS MARDE
i DEF FHSCINTEGER I, J,G0%,Afcxil
5 IMTEGER F,L,H
5 F=1
SE L=TJ

M=cF+Ly DIV 2 'FIMD CEWTER OF AREAY
IF GE=A%.My THEM REETUREH M 'IF KEY HAS BEEM FOUML, RFETURM IHIER
IF BfF:-AFiM) THEH F=M+1
IF RECAFCMY THEM L=M-1
IF F«<=L THEH S834 PCOWHTIHUE =
M= TRETUWRH & I
FETIUEH M

FHEMD

| xxxxxxsvxxrex EMD OF EAR COLE GEHERATION FROGEAM #:sxissssssissrizss

P

B
=L

B
Do o R N o

[ IR

'CH THRGUGH AFFREOFRIATE HALF
SEARCH FHILS

DAL L L B B

EA
=

o
=

on
n

e b e e
B LI U e
=

n

3
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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: “T >, ““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

e G T
D o O

[T S K e e
AR AR A R

oD

T PSPPI A

H
b

A gx]

h

A—:I fux]

oo

AR

LG
g
o

[}
fix

=

AR AR ot R AR RN A

AR AR AR

(R B B O O i S B OO S INLY I v s B x ' SO (S I o B W w0 et B 0 OO 1 B (O e B
=

L B B M A M B x (e I n P ) IR R S A ) ) ) RO CYRY M N U N N N L I PV I P I Y

S

o

— o

THIZ FROCGRAM PROMFTS THE USER FOR HF-41 TYFE COMMAMIE THAT WILL BE
TFHH-LHTED INTO H IHHFHITEF =] EEPEE“EH'Tﬂu HFE-41 EBRR CODE.
VHFIHELt_. I$ H IHFUT THIG
AF o DUMMAY STRIMG VARIAEBLE
AFiE @ FIRST ARGUMENT STRIHG
AZ#% @ SECOMD ARGMEHT STRIMGS
: FUHCTION HAME STRIHG

OUTPUT STRIMG o1 = HHD @ =0
oy DECIMAL VALUE OF EBYTECH: IW EAR CODE.

um: CHECK SUM

NUMEER OF EYTES I CODE

LEMGTH OF IMFUT STRIHG

LEMGTH OF FUMCTION STRIMG

a1 LEMGTH OF ARGUMENMT STRIHG

I : IMDEX WARIAELE

Type: EBAR CODE TYFE HUMEER

Di#d: DIGITS FOR DATA TYFE

I i INDE¥ VARIABLE

< 1 IMDEX YARIAELE

! DUMHY YARIAELE

: TAELE FOR FUHMCTIOHS HAMES

atarisy: DATA FOR FUHCTIOMS, ROM HUMEER

paco#rt DATA FOR FUNCTIONS, COLUMH HUMEER

Arge MUMEER OF ARGUMEHTS ALLOWED FOR FUNCTIOH

Alphacer: IMDICATES IF ALFHA ARGUMEMTS ARE ALLOMED

Ear EIMARY EALUE OF OUTFPUT

Deci#r: DECIMAL WALUE OF EYTE (%%

! B$: OUTPUT STRING

! ‘Line: OUTPUT LINE HUMEEFR

l MATH FROGRAM

OPTION EAS

FRINTER I3

DIM I$0981,

DIM A$LSE]
1

!
|
{
|
f
]
t
]
|
i
f
|
I
|
|
!
i
!
i
|
|
i
i
i
|
t
f
I
'

OIM Buter
IIM BardlSg:
O ERROR GOTO £1326
Line=a
' RERDI IM TARELE FOR HF-41 FUNCTIONS

FOR I=1 TO 256

REAL T#oldr,Datsrild»,Datactll Arguls,Alphadls

IF T#CIr="+EMD*" THEH £38
HE=T 1 IIF THE LOOF EXITED HORMALLY THEHW *EMD* HMOT FOUHD
DIZF "ERROR IM TAELE DATA. MISSIHG “*EHDx""
STOF

! COME HERE IF THE TRELE WAS READ CORRECTL
Total=I-1 ! TOTAL IS THE HUMEER OF EMTRIES IM TARELE

I PROMFT UZER FOR IMSTRUCZTION REQUEST
IHFHT "WOULD vOW LIKE IMSTRUCTIOWS 3¢, Hf
- #01,11 ! JUST CHECK FIRST LETTEFR
=" THEW 1@&a
POIF IMPUT IS ANYTHHG OTHER THAM “HO7 THEM DISFLAY IMSTRUCTIONS
DISF "THIS FROGREAM PROMFPTI THE UWSER FOF HF-41 EBAR CODE TYFRE®
DIsF "COMMANDG JUST TYFRFE THE COMMAMD AZ vl WOLULD OH THE®
DISF "HP-41 WITH THE FOLLOWIMG ERCEFRTIGMS:®
LIsF
DI‘F " FORE HUMERIC DATA P DATAH ##,,.%% ©

" FORE ALFHA REFPLACE DATAH : DATH <%= g

o FOR ALFHA HAFFEHD LATA 1 DRTH L EES
DI P FOR SEQUEMCED DATA USE THE FHLLHthu FORMAT:

33



34 Sampie Software

nrzp o DATARZEX DATA SEG#Y
DI=F
DISF FOR IWMZTAMCE, DATRSES 1,234 45 OF
LIsF
DISP "SIMILARLY, ALL ALFPHA TEHAT STRIMHG ARGUMEHTS, LIKE HEQR
DISF “AFE DELIMITED WITH “=."
DIsF
DISF "FOR SIGHMA,AMGLE, AMD HOT EQUAL IH TEWT STRIMGES UZE &,2, AHDY
DISP "# RESPECTIVELY."
DIsF
DISF “FOR FUMCTIOWS WITH THE GREEE LETTER SIGME LSED QL%, wREG,T
DISF "&+, HAHWD
ISP “FOR THE HOT EQUAL SIGH USE #, A IH =#a7, BHD sy
LIsp
DIZF “"EWTER 77 FOR IMSTREUCTIGNS AT AMY TIHME.®
DISF
DIZF “"EHMTER *#3TOF TO TERMIMATE THE PROGEAMT
DizF
DISP "TERMIHATE ALL EHMTRIES WITH THE COMTIHNUE EBUTTOH®
U PROMPT USER FOR IMSTREUCTIOW TO EE COI

OISR

IHFUT “FUMCTIOWM TO BE CODED =, 1%

Fg="0 POIMITIALIZE STRIMGS IM CHZE THEY HRRE HOT LZED
AHlg=""

AzF=""

Hs::ll it

Ioxxxxxxxxss PARIE OUT THE FUMCTIGON AMD ANY AREGUMENTS
I#=TRIMEIE PDELETE LEADIMG AMI TRATLING
L=LEHMCTI#:

IF I$="
IF
IF

TOR" THEM FPRIMTER IS i

cSTOFY THEH STOP

3 THEH 298

FoOrR I=1 TO L i
IF I$[0I,I3=" " THEH
Fe=F$LI$01,1I1]

HEAT I

COTO 1559 I IF HERE, THERE AFRE

FE=TRIMEFIELI,L]2 I DELETE HAMY LERDIHG

L=LEHIHE? {CHECK FOR TEST STHRIMG.

i :

STIOH

DELIMITERS

A

EMTERED =0 JURMP
4 FROM ARGUMENT
IS FIOMUND THEH

[R1A]

H

o
S s

oo

™

I JTUMP AHERD AHD
IF (AFlt,rI="""s OR CA$FL1,13="A"2 AMD O
ForR I=1 TO L YUTHIS LOOF PARS
IF AFLI,I1=" " THEHM 1348
: Alf=R1$&A$0I, 11
5] HE®T 1
BOGATO 15549 I IF HERE THERE
AzF=TRIMFCAEII, LI ! PARSE CUT THE =
GOTO 1558 i OALL ARGUMEHMTS F
I=3 'OTHIS LOOP FPARS
IF pAfll,11=""" THEN I=2Z
Fite I=1 TO L-1 bs
IF AFLI,I3=""" THEH 14g
HE®T 1
1428 AlE=As !
1458 SO0TO 1556 !
1
I

ra

OHE ARGUMEMT EHTERED

LG D

ARCH TEST STREING FOR EHDIHG

(7]

oom

E IF THERE I3= Oniyw OHE HAEGUMEMT AKD IT HAS
ExT STRIHG
E IF THERE TWD ARGUMENTS AHD THE FIRST MRS
E&T STRING.

14B Al$E=A%01,11

I=1+1

GOTO 1z2448
k¥ ¥rFFsery END OF PARSE ROUTIMHE %5333 554 E LS5 ¥ X5 L8R5 X525 XLE 2 L858

bOCHECE EE IF THERE MWAZ IWIDEED AWM IMHSTRUCTION

IF LEMNCFE$ THEH 1598

DIZF "EREOR IM EMTRY",I%

GOTO 3368

Lf=LEMCF$> IO LEMGTH OF FUMCTIONM ZTEIMG

Lal=LEMIALF: I LEMGTH OF FIRST ARGUMEMT

LaZ=LEHCRZED ! LEMGTH OF SECOMD ARGUMENT

oo

LA S e 0%

R R |

o

on

n
n
]

n
2w
]

i
=

[ B W

[ T e
o
D) oy
o i

&
—



Sample Software 35

IF F$="7%" THEM 738 b7y MEAHS TO REFER
IF F#="DATA" THEH 383 POTUME RHERD IFOIT

IF F#="DATASER" THEM Z2&a
| #eHER4REEENE HERE FOR FUNCTION TYFE CODE #EBHESARSRARSSRENsdsLsY
! SEARCH FOR THE IHSTRUCTION IH THE TRELE

Z POIMTS T2 THE CORRECT TAELE POSITION

|
IF THEH t5:z8
IF THEH
IF THEH

IF wo=% THEH 1730

1
T4+

HITHOUT R MATCH THEH
WEsS HOT FodeD IM THELE

IR THIS Loor
' FLALG THAT THE
DIZF "FUWHCTION HOT FOUMD IWM TRELE",F#
nizF
GOTO 2549 I PROMFT FOR AMOTHER IHSTRUCTION

FoR FUMDTY
FEGUMEMTS

HI hL:i—UJ THEH AUIU
SHOULD BE MO ARGUMENTS FOR THIZ FUMCTION ", 1%

EASE EMTER THE FUMCTION AGHIH®

P b= s b bk bbbk bk e ek b ek bh b s bt bt b b b Rl Rt bn b
f AT 5 OOC0 o0 G0 i oD 10 .
i

I Butedzi=cd FOR FH‘L For CODE
~LZrEle+llat ac (20 z S OTHE FUMHCTIOH CODE
H IS THE HUMEER OF EYTEZ IM THE CODE
CRLCULATE THE CHECKISUM
CRALCULATE OUTFUT STRIMG HERE
FETURM T4 FPROMPY FOR AMOTHER IMS

HERE FOR FUMCTIONS MITH ARREGUMEHTSZ

; PoEwte

SOSUE
ST

[

!
1
i
t

TEUCTION

na
—-

I - v il
b

21268 GOZUR 45 I CHECE THE TYFE OF ARG
2 IF 81 S e ! CHECE FOR ER ARGUMENTS
IF Argrz THEl JUMFE AHERL FOR FLUHCTIO ARGUMENTS

' 111111111111 HERE FOR SINGLE REGUMENT FUNCTIO pit1itii1i111
‘ :

IF Lal:e z CHECE TO BE SURE AM ARGU! EMTERED
nIise 3 FLERSE EMTER FUMCTION AGRIMNY:I
GOTO 398
IF Al#="IHMD" THEW Z@18 ! IHDIRECT RARGUMEHNTZ
IF AL=5 2 fMUMERIC RRGUMEMTS
iF Al I ALFHA HUMERIC ARGUMEMTS b
IF Al U ALFHA HUMERIC AFGUMEMTES bl
IF Al 'OSTRCE ARGUMEMTS
POIF HOME OF THE REQVE RRGUMEMT TYFES WERE FOUMD
bTHEH IT IS AM ALPHA ARCUMENT

fLIALALRLALAL HERE F SIHGLE ARGUMEMT, ALFHA TYFE ALAIRLIAIALALIALALALA
IF Alphadcir=1l THEH 2 ' CHECE TO 'EE IF ALFHA AFEGUMENTS ARE QLK
DISP "ALFHA ARGUMEMTS HOT ALLOWED FOGR THIS FUMCTIGH®
DISP “PLEASE EWTER FUMHCTIOHN RGHIH®
GOTO 29

I3 THE Ewtse MUMEBER FOR THE FIRST BYTE

! art

' OF THE ALFHA ARGUMEHT TE=T STRIHG

! Enmd IS THE Euwte HUMEBER FOR THE LASYT EYTE 0OF THE
' ALFHA ARGUMENT TEST SZTRIMG
]

!

Erd=Z+LEHCALS

GOSUE 518 CREATE ALFHA STRIHMG

2448 ;
2458 MH=2+LEMCALE MO IS THE MUMEER OF EBYTES IM THE COLE
5] GOTO 2848
@ 0 IMIMIMININ HERE FOF SIMGLE ARGUMEMT, HUMERIC TYFE 1M161HIMIMIHLIHIMLHLH

IF A1<xd THEMW 2596 I CHECK FOR A STHCKE OPERATIOHN
IF R1$="4s" THEH &

IF ALF="%" THEH x=114
IF Al#F="2" THEH x=113
IF Al#F="T" THEHW k=112
IF ALlF="L" THEM =x=11%¢

AR A R A

i



36 Sample Software

GOTQ ZVoe

ZERE IF FE="GTO.," THEH GTO.
2 IF F$="51ZE" THEH SIZE

IF F#="DEL" THEHN DEL

e padt AEIHTOMALOALE
2E38 IF ¢ gy AMD Cwd=33) THEH 2708 VOOHECE FOR REAMGE OF ARGUMENT

DISF " ARGUMEMT QUT OF RAHGE "
GOTO 936

IF ]
1F €&
Eut
But

=

MeHUMCR1E+37 | WEWE JUMPEL
H=HUMOHL$ 0+ 26 ! WEWE JUMPEL

)

[N S
ix]

T %

CHECE FOR PROFER FUMCTION CODES FOR FUNCTIONS
THAT HAWE DIFFEREMT FCOH COLEZD FOR DIFFERENT
HEGUMEHT THWFES LIKE: =EO, GT4, LEL

o

,—Difar'2'+1r+ﬂ toac gl POSET FUMCTION
i
i
i

o o

IF F$="RHER" THEH Eut
IF F$="5TO" THEH Eut
IF F$="LEL" THEH Eur
Bute({di=y

H=4 f M IZ THE HUMEER OF EYTES IW SOIE

L)

Lodigid

Bt

Pl
Gt
P}

L}

HERE FOR DEL,GTO. OF

L =1Eslatar 2 +Datac (2
IF CF&="3TO, "y AXMD CR1F=", "3
CRE="GTO. " AHD CARL1E=",")
[F CF$="3T0, "2 AMD CAL1EF=", "2
Bute(4i="ALCALEY DIW =
ButecSi=VALIALI$Y MOD 25& I ZET CORRECT BITES FOR SIZE
H=5 ! 5 BYTEZ IW THE CODE

GOTO 2346

[ ]
D o
- -
T

it

O

HEPE For IHDIRECT SINGLE ARGUMEMT
; ] ! CHECKE FGR ARGUMENT FOR IMD
nIsF “HIC:IH& ARGUMEHT FOR “IMD" ", 1%

GOTO :

IF

IF

IF

IF

IF

IF

GOT
IF

T o
U W N

=
=

I CHECE FakR STRCK ARGUMEMT

w0
A

LR,
=

H
=

[u]

I CHECE FOR MUMERIC
HHI HUMERIL HRGUHFHTA 3
POAMYTHING ELSE IS EMCOUHT
MEFREOFER ARGUMENT FOR TIMDS ", 1%

N
oo

n
B

DIsF
GOTO 949
S=IHT

DO I I £ SO I O B A% ]

HH,H
-
o

AN
U]

Sy THEHW 2178 bOCHECKE FOR RANGE FOR REGUMENT

o o=
AR

: : (FE="GTO") THEW Butei3r=174
Byt (dr=128+}
IF F$="GTO" THEH Bytecdi=y

M= ! 4 EYTES IMW CODE
SOTO

0o T e

[ua]

[un]

! 222222 HERE FCR THD ARGUMENT FUNCTIOMNS 22zzzzaaas: 2222

IF cLalkx@r AMD <L a: THEH 227G bOJUME RHERD IF THERE HFE 2 ARGUMENWTS

DISF "TWO ARGUMEHMTS ARE REQUIRED. FLEASE EWNTER FUMOCTION AGAIN®

! GOTD 999

‘H IF HA1=1 THEH
; ; )=y

FOM"

i

ARGLUMEHT MUST BE ALFHA TEWT STRIHG

THEH

oIy 4



Sample Software

Bute: ”HLfH1$3 MOD d4+xad4+VALCAZEY MOD =4
EOTO =22
nIrsp "I

a1

HFFHFEF FIRET ARGUMEHT. FLEAZE EMTER FUMCTION AGRINY
GOTO =99k

POSECCOMD ARGUMERT MUST EE HURERIC

IF H:—U THEH 470
SECOMD ARGUMENT. FLERSE EHWTER FUMCTION HGARIMY

5

51

8§ DISF "IMPROFER
Q 290

0
I
-b L e

2450 GOTO ]
478 By
488 B

T

B HAzmh
IF ARE
DIsF
GOTO
Up=HE
Ir=HE

w0

MEORe
i

oLt

AR

RO T T I U A N

v DIV 14
smr MOD 18

THEH Up=CABSCRzw DIV 18+23 MOD 14
Up#18+Dn

St art F OF THE FIKET BEYTE IH
I THE TE:
I End I;
I TEST
i
!

DG G L

OF THE LAZT EBEYTE IH THE

CEEHTE HLFHH STRIHG
M oIz THE HMUMEBER OF EYTEZ I THE CODE

! HEEE FUE DHTH T|Ft EHE LUDt
GOSUE ' DHECK FOR THE ARGUMEMT TYFPE
IF

IF CR1x40 0OR IM ARGUMEMTES

IF Al=8 THEH HUMERIC TYFE LATH
IF Al=1 THEH 42 ALFHA REFLACE TYFE DARTH
IF Al=2 THEH 4171 ' RLFHA AFPFEMD TYFPE DATH
P HHHHMHHHMEHNNHWNIMERIC TATA H M H H M HHHEEHHHENEHEHNHRHNH
I HERE FOR HUMERIC TYFE DATH
! SET THE DIGITS
IF LEHOAL$E): =1 THEH 2285
AlF="A"5LAL1E
Lat=2
FOrR I=1 Ta Lat
Al=HUMCAI$II, 120
IF olr=482 AHD 0xi<=57F THEM DOIs=WALIRIELI, 11
IF AL$C0I,I1="." THEHW Dila=11]
IF AL$LI,I1="+" THEH Dclx=iz
IF AL$LI,I1="-" THEHW DcIs=13
IF Hli[I,I]=“E“ THEH DolIx=14
IF CDoIaw@y Of CDVIsidy THEMW 4108 PEWIT LR OM O IMFROFER DIGIT
HEST 1
IF F#F="DATASEL" THEH 43

3+ THEH 338 I CHECE FOR ERE
|
!

=

IF LEMCALE: 1 THEN 3550

CEr=gE e+l POZET THWRE CODE. SIMCE THO DIGITS COAM EE
I PRCEED IMTO A SIMGLE EYTE, A HULL HAS TO BE

IF LEMCALEY MOD Z2=8 THEM EButedlZi=a#lo+ld I THI=Z ADDS A HULL

I=2 PT TELLS WHERE TO STHRT IM Doss
IF LEMOAL®Y MOD 2= THEH J=ti P TELLE MWHERE 7O STAET IH Diss

. = vte POTHTER

POTHIE LOOF ZETES THE DIGITS IMTO Bute

FOR I=J TO LEHMOALIF: STEF

T+1

E O O o8
BT

168 HEWT I
gt H=z2+LEHNIRLEY DIIYW 2 I'"'H I% THE MUMEER OF EBYTEZ IM THE CODE

! RFFEHDED IF THERE ARE AM EWEM HUMEER OF DIGITS

37



38 Sample Software

ERE FOR LDATASER HUMEERZ

+iSeg—-1» DIV
-1 MOD 25&

i

| Ty AMD ¢ 3% RRE THE TwFE AMD SER #°5

! THE Eute HUMEER

[ THE FPOIMTER IHTO LDoxd

MO 2= THEHW 4871 I JUMP AHEARD FOR AM EVEH MUMBER OF DIGITE
! HERE FOF AM ODD HUMEER OF DIGITS

ﬁh‘ill’.I

it
I
I

0o m

I=J TGO LEHMOR1$: STER Z bOTHIS LOOF SETS THE DIGITS IHTO Buteixd
E cka=1EsDiIa+D0 I+
E=k+1

HEXT I
Hed+l EMeRL1$: MOD S+LEHCAL$F) DIY 2 ! H I3 THE LEWGTH OF THE EAR COLE
GOTO z@da OJUMF BRCE TO DO CHECE FHD SUTRUT

| ERROR IN MUMERIC DATA ARGUMENT
DIZF "ERROR IW MUMERIC DRTR",IF
COTO 398
! A AR AAAAAAAAA AFPHA AFPEND A H

I HERE FIFR ALFHA AFPEMD DA
f—”DHTH EQt THEH 4311
. SE+LEMIALE D I EwtedZr IS5 THE HUMEBER OF EHHRHCTE»' IH STRING
ST OF THE EBYTES MITH THE ASCII EQUIVALEWT OF THE STRIHMG
I Start IS THE EBute HUMEER OF THE FIRST EYTE
I IN THE TEAT STRIHNG
| Emd I5 THE buwte HWIUMEER OF THE LAST EYTE IN THE
I TEXT STRING
f
i

FOR

e s
NI WS I
DA R
~ I
b ]

—

T3] 1_- 3

SET THE EButesz MWITH THE ASCII CHARACTERS

uu_UE 53 g
R W IS THE LEMGTH oF THE CODE IM EYTES

rn

FOR DRTAZER ALFHAS

o

! H

rr,

[

AN

SCOSHE S&l1da
H=LEMIALE ) +3
AOTO ZE4d
CAAAA
IF F$="DAT
Bute:
Stoart =3

1
15 End=LEHCAL1$2+3
1
1

AR AAMGA ALFHA FEFLACE AR A AR A ARARAAAAAMRARDR
"OTHEW 4441

I

A A
RZET
1

1E+LEHCRLE

t EButec2y I3 THE HUMEBER OF »
e bOMUMEER OF FIRST EBEyte IH THE TE=R
Erd=LEMCAL$+2 ! WUMEER OF THE LAST Bute IM THE
GOSUE Sela ! ! GH RSCII CHARACTERS TO Butesz
H=LEMIAl1§1+Z ! . LEMGTH OF COLE IM BYTES
GOTO

STRING

DIy 258

GaTo

g | srssEsiEsEsssFssriss EHD OF MAIM ROUTIME *+##35+5 3 ¥t faisidiaisaies
; T TP IR I SR U A S A i 2kt e S St o b e e e e e e e
S28 ! CHECESUM CALCULATION ROUTIHE
43 | THIS ROUTIME CALCULATES AM EIGHT EIT CHECKSUM FOR AM M EBYTE
S | ERR CODE. M MUST EE IMITIALIZED TO THE HMUMEER 0OF EYTES IW THE COIDE
% | BEFORE THIS ROUTIHME IS CALLED.

o

0
@

Chkzam=8

al FOR I=2 TO H t M IS THE HMUMEBER OF EBYTES IH CODE
Ck zm+But e (I

DISF "EYTE ", 1,Ewtecls
NEXT 1

B3 o 5o

AR ]

[an
MOD 255

LN

T o T T Oy T 0 04 CACREN LR ER O

=3 O
[
it
pot
i
=

RETURH



il o fa e e e BB B B e e B B B B b e B

woon

N

ifi h

n

5]
5154
Slew
S17a
S1aa
519
-
SRE
5

-

Sample Software

B O b o o o s o o o b T ok S o bk ok
B o bk o o o T e o o o o L o e R ek R ot b bt
ARGUMENT TWFE REOUTIME

LIETERMIMES THE TWFE OF THE THO FOSSIELE ARGUMEMTE AMI

RETURHS IS5 IMFORMATION To THE MAIM FROGEAM IH A1 FOR THE FIRET

ARCUMEMT AMD A2 FOR THE ZECOWD. THE ARGUMEHNT TYFES ARE LEFIHED RS

FoLlobs:
TYFE MEARMIHNG

5l HUMERIC LATH

1 ALFHA REFLACE LATH
& ALFHA AFFEHD DARTH

3 A THROUGH T

2.5 a THROUGH =

4 STHCKE ARGUMEMTS

S ERRORS IH ARGUMEMTZ

al=8 THEH RETLURH

SROMY THEH 4926

THEM A1=5

; THEH Hz=%5

IF iRl AHD

ODIZF “"ARGUMENT.

RETURH

IF Al#="IHD" THEH S:Z4@ bOFOR IHD CHECKE THE SECGHD ARGUMEMT

IF wLal=1t> AHD CA1F="E">: THEHW 800

FOR I=1 TOQ Lal
Al=HUMOALE0T, 100

S THEH 49;1
TOO LARGE.'

IF ©(M1443) OF Tar AHD o < THEM 4998
MEXT I
GOTO SZ48 { CHECE FOF SECGHD ARGUMENT

IF Lal*l THEHM S&sa

IF (HUMIALSE 3 AHD CHUMOAL1$3<7S) THEM B1=3

IF (HUMCALED >98% AHMD CHUMOAL$3:1820 THEM Al=3.5

IF Al$="x" THEM Al=4

IF Al$="%" THEM Al=4

IF A1$="2" THEM Al=4

IF Ai$="T" THEH Al=4

IF FA1$="L" THEH Al=4

COTO SZ88

IF CA1#01,11="A"s AHD CAL1FLZ,23="""1 HAMD <A1$LLal,Lald="""3 THEH Rl=Z

IF CR1F01,11=""") AMD CR1$[Lal,Lall="""3 THEHN At=1
IF Al THEH 188
DISP “ERFOR IM DRTH. CHECK FOR MISSIMG 7 OF IMPROFPER MUMEBER"
H1=5
RETURH
IF Al=1 THEH Al$=R1%02,La1-11]
IF Al=2 THEHW RAl1$=R1$032,La1-11]
IF Ai=3 THEH HAl#=RH1¥
IF H1=2.5 THEHM Al$=A1l%
IF CUF$F="STO": QR CF&="RCL"3>2 AHD CORl=32: OR CAL=3.%503 THEHM 5124
Lal=LEHCRL1$D
' HERE FOR SECOMD ARGUMENT
IF La2=8 THEH RETURM
FOR I=1 TO LaZ
wl=HUM LI, 11

IF OF Cx1E57 0 AMD CX1<:e30 THEH 3206
HE=T
SOTO

IF THEH S39g

IF "t THEM

IF ="yt THEM

IF ="Z" THEH

IF ="T" THEH

IF ="L" THEH

IF CHUMORZED 2640 HHD CHUMOHZE VS THEH RA2=X

39



40 Sample Software

IF (HUMCAZEY »36 AMD CHUMOAZE:C1@Z) THEW AZ=3.3

GOTD S478

IF « L1, 11="A"s AMD (AZFL[2,23="""1 AHD <A2F{Laz,Lazl="""1 THEW AzZ=2
IF ZFL1,11="""% AHD (AZ$[Lad,La2l="""3 THEH HZ=1

IF THEH 5476

"EREDOR IM DATH. CHECE FOR MISSIHG © GR IMFROFER HUMEER®

5]
=]
=

oL
B~

[ G .
oD T T

oo o ]

B I T S A A A N N,
AR

AZ=4 THEHN
Laz=LEHIAZ%?
FETURMN

[T S O A T T b o e ke b ok o SR A B T 0 T S o o B o o ol 2 e T o e s i o 2 et e e i 0 e e e e sl o

5} | ALFHA STRIMG PLACEMENHT REOUTIHE

—
=
=
n

n
S T

!

-1 TO End
L I y=HUMCALEOK K]
I="®" THEHM ButsCT:
1="#" THEMW Butesdl]
IF Al$lk,kI="%" THEM Butedli=12x
E=k+1
HEST J
FETLRH
[T A o T o sl o s o o S S SR O R SO A SRR A o o 2 o o o o o o o o o e o ol o o e e ko
! DUTPUT STRIMG GEMERATION
FOR I=1 T4 H
DecoJi=BuwtelJn

Pl

(J-1r%8+1 STEFR -1
+ MOD
Dec d Id=DecdJs DI
HE=T I
HEAT T

oS I

L3 B3

E‘ Ef‘:“ 1
248 FOR I=1 TO 2xH
ZEE IF Bar(ls=a THEHW Ef=E#fi S

IF Barcli=1 THEHM E#=E
HEXT I
Bg="00 B CEEELN L
I PRINMT TITLE
LOHRFOZI PRCHRSOZY L ALESD SET HMI
! PRIWT EBUFFER
IF CF#="TATA"» ORF CF$="DATRZED"]
IF CF#&="DATAR"> OR CFF="DATRSEG":
IF ArgoZr=8 THEMW PRIMT WUSIHG ¢
IF ArgoZr=1 THEHW FPRIMT DZIHG
IF Arg 2 THEH FRIMT UZIHNG
IMAGE ZEaR
IMAGE S54A
FRINMT CHRES#

L o I

faxd

bl

FRIMT I#,CHEF.Z

[ht B

DR v i ]

CHECE FOR A FILLED FAGE

Lime=Line+l

IF Lime<lS THEH RETUREH I IF THERE REE LESS
FRINT CHRE®C1Z0 I SEMD QUT R OFO
Line=8

THAM 13 LIKES, RETURH

Doy
[ux )

Xl
o
o

ERECORS

SR, WA

IF ERRH<>12 THEHW o256

DISF "INPUT STRIHWG WAZ TOO LOMG, FLERSE CHECK IT."
LISP “CHECK LIME HUMEER ",EERL

DIsp "I= ",1

DISF “LEMGTH OF Rf= °,LEM<AZF>

DISF “LEMGTH OF H1$= ",LEHCAl#:

AR AR R AR )

Fo P PO ke e e b e e
Tt
AR I a]

Ty oy 1 T I M Ty T @y



0T

IF ER THEH ©Z1@
IF ERFL=Z THEH 2178
IF ERFL= THEM 2656

ISk "LIHE HUMEER ",ERFL
STOR

DATH
DATH
LATH
IATA

o

IATH

R

3 DATH

‘8 DRATH HPIL 5

& DRTH

3  DATH

5 DATH 5,z

3 DATH [,

B DATH 4, B

0 DATH L1, 5]

B DATH S LB, B

B TATH JB,8

@ DATH 1,4

B DATH 1,4

5 DATH @, a
5535  LATH 5,8
£S48 DATH G, 6
£558  LATH JE, B
568 DATH 1,1
ES78  LATH g, @

85 DATH

=

LATH

,_
AR
DA

SRR )
— s
.

—-m -

Lo

DATA DEL,®
DATA DELE
DATH LSE,

o

DATA GRAT,
DATA GTO,1,
DATA GTO., @,

DISF "LEMWGTH HF SHOULD BE IS
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Sample Software

OATH 5]
LATH ,
LATA §,8,0
DATH @, 8
LIHTH g, 8
LIATA 1,8
DIATH L8,8
LIHTH s 1,1
IATH &
DATHAH , B, 4
LATA L@
LIATH J1z2,8,8
IATH MO0, 11,8,68
DATH ULT,b,lﬁ,@,@
DATH OFF,8,1%,8,48
DATH DH,B,?,B,B
DATA F-R,d4,14,8,8
DATA FACK,8,16,E
UATH FI, 7, 2,4,
DATA FROMFT,S, 1 fa}
DATA FSE,2,9,4
LATA R-D,6,11,4,48
IATA R-F,4,15,08,48
DATH Ex-.@,s,a,a
IATA RALD,2,1,8,8
DATA RCL,Z,8,1,4
IATH EDH,F,S,B,B
DATA RHD,E5,14,8,4d
IATA RTH,=2,5,8,4
IATA RUP,7,4,48,8
DATA SCI,9,13,1,8
OATA SDEV,7,132,0,8
DATA 3F,18,2,1,8
IATA SIGH,7,18,8,4
DATA SIN,5,%,8,8
DRTA FEL,H,5,1,4
LATH 2,8,8
LATH , A
LATA L@
LATH |
LATA , @
LATAH e
LATH N
LIATH @,
DATH 8,0
LATH 5,1,8
LATH |,
LATH A, 8
LATH L8, B
IATAH A, q
LIATH 1,8,0
LIATH L @, 8
LATH J1,.8
LATA 8,8
LATH @,
IATH G, a
IRTH ] o, 8
IIATHAH L4, 8,8
LATH P,4,5,8,8
IATH WEQ,1,14,1,1
HH,iE B#,2,8
LATA }5,1,5,@
IATH W 9,3,.8,4a
IATH #,8,8,08,0
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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
Fori=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.

LetY 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
/=1
BEGIN
fK>1Then/=2
if K=2 Then J=Y(l) DIV 16
Else J=Y(l) 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 111, 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
0 1 2 3 4 5 7 8 9 10 1 12 13 14 15
[
0 NULL | LBLOO | LBLOY | LBLO2 | LBLO3 | LBLO4 | LBLO5S | LBLOB | LBLO7 | LBLOB | LBLO9 | LBL10| LBL 11| LBL12 | LBL13 | LBL 14
digit (digit
1 1 1 2 3 4 5 6 7 8 9 . EEX entry) | GTOa | XEQu
CHS
2 RCLOO | RCLO1 | RCLO2 | RCLO3 | RCLO4 | RCLO5 | RCLO6 | RCLO7 | RCLO8 | RCLO9 | RCL 10 | RCL 11| RCL 12 | RCL13 | RCL 14 [ RoL 15
3 STOO00 | STO 01 | STO 02 | STO03 | STO04 | STO05 | STO06 | STOO7 | STO08 | STO09 | STO10 | STO 11| STO12 [ STO13 | STO 14 | STO 15
ONE
4 + - / X<¥? [ X>Y¥2 |X<=Y2| £+ - HMS+ | HMS— | MOD % %CH | P-R R-P BYTE
5 LN x2 SQRT ¥X CHS eX LOG 10X k-1 SIN cos TAN ASIN | acos | aTan DEC
w 6 11X ABS FACT | X#0? | X > 07 [LNO+X)| X <07 | x=0? INT FRAC | D-R | R-D | HMS HR RND ocT
4
o
=7 cL [x<>Y| P cLsT Rl RDN | LASTX | CLX | Xx=Y? { X+ Y? | SIGN |X <=0?| MEAN | SDEV | Aview | cLD
g
T8 DEG RAD | GRAD | ENTER! | STOP RTN BEEP | CLA | ASHF | PSE | CLRG | AOFF | AON OFF |PROMPT| ADV .
o
z f
9 RCLnn [ STOnn | ST+ nn| ST- nn| ST* nn ST/ nn ISG nn | DSE nn | VIEW nn |ZREG nn{ ASTO nn | ARCL nn| FIX n SCln ENGn | TONE n
10 | XROM | XROM | XFOM | XROM | XROM | XROM | XROM | XROM | SFnn | GFnn | F2Gan |FG2Can| Fs?nn | Fc2nn [CTOXEQ
TWO
BYTE
" GTO00 | GTO 01 | 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 <>an| LBLm | |
A
13 - GTO nn :
THREE
BYTE
14 - XEQ nn - v
15 TEXT | TEXT | TEXT | TEXT | TExT | TexT | Text | Text | Text | Text | TExT | TEXT | TexT | TexT | vexr UP TO
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 |16 BYTE

Lables

Table III.

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 thr%ugh 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 O through 13. Their structure in program
memory is as follows:

Byte:

12 00

N s’

1

00 00 15 xx 00 00 ccce cccee c oo e o e

———m— Nt N e et et

2 3 4 5 6

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

CCCC

XX+ 3
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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]e) is found at Row 1, Column 14.

01 14 15 xx ccc esese eeeses CCCC
e e e e

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
Nt e s

Byte: 1 2

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

7

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] a.

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

11 nn 00 00

R
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 0000 nn nn

A e S g N ——

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.

0113 15 XX CC CC eseee sees (CC CC
N’ —. o e, o’ e, —

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 [RCL][IND]the 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 O
through 15.

RR CC

N— e’

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, m— g’

Byte: 1 2

Byte 1 = Function Location (10010001 = ; 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

[

Byte: 1 2
Byte 1 = Function Location (10011010 = ; 10011011 = [ARCLJ)

Byte 2 = Argument Value (nnnnnnnn)

Alpha Text Strings

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

15 XX CCCC e eee ecaoe ccee
— e “~em— — S,

Byte: 1 2 XX+ 1

Byte 1 = Function Location + Number of ASCIlI 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’ i, it e 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

hl 1

Y
GET PROGRAM BYTE. DECREMENT B3

)

CLEAR THE BYTE COUNTER
OF THE CURRENT FUNGTION
(T5=0)

Y

LOOK AT VALUE OF PROGRAM o
BYTE AND DETERMINE HOW MANY
BYTES REMAIN. SAVE IN B3. - )

INGREMENT NUMBER OF BYTES THAT
BELONG TO THE SAME FUNCTION
(T5=T5+1)

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
COMPLETED
?

NO ) _
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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 111, page 45). All functions in rows 0 through 8 are one-byte functions and, with the exception of o
and o, 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 4 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 | J
102 103 104 105 106 107 108 109 110 111
a b c d e X Y 4 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 R 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 HI {(Row No.+16) + N/A N/A
(Column Number)
9 0-15 Refer to Table Il (Row No.+16) + Numeric Value of | N/A
(Column Number) Argument
10 0-7 XROM (Row No.+16) + (Rom 1.D. mod 4) N/A
[(Rom 1.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 lll (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 ASCIl 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 Argument (right justified) N/A N/A
COPY 1st ASCII 2nd ASCII Nth ASCI| 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 Ax 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

OCONOOAWN=2O

NULL

P2l
.

11 + ER
£‘EH
illegal

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
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 ASCIl INPUT STRING
TO INTERNAL 4-BIT NUMERIC REPRESENTATION

START
A% =INPUT STRING IN ASCIt
SET COUNTER N=1

I
Y

GET NTH ELEMENT OF AS$,
CONVERT ELEMENT TO AN
INTEGER VALUE & SAVE IN X

PUT X INTO D(N} '—‘

PUT VALUE "11"
INTO D(N)

PUT VALUE "13"
INTO D(N)

PUT VALUE "12"
INTO D(N}

PUT VALUE “14”
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
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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.

AN
|

n
R

-‘:- 4":'-- -
. X = W '
- F 35.4 -
- 43 .1 - L
- 4 SE. 2 -«
- 51.3= - 1
- T S5.4 . T
B, .5 -
1.n S4.6G =7
M T _— -3
J. 4 - = .
I .= .
S. ¥ - -
&. 0 - - =
7.0 - -
= .= -3
=1 . -k
A, i -1
i. - .
= - - -k
1

Lo | - < e e o s = e = T (R
3

.
3

CES NS a0

e
o

Fd

[
o
EN

LI

C-HSMeEMOZIr =TT MM I -

]
L B B
Pob ok b ok ok ok ok sk ok ek ok ok ok ok ek ok ook ok ok ook ok ok e ok ok b bk LG G 0 WD 0 A0 D G oD 00 D D

S A A NV SV T e S e o R oo By s It T o B B o o Bt S e I ) Y S U D Rt IR W W

= TN L G P e 3000 T LR B G T e 50 00 ) T N ) T e (B

O N IR I IR TN IR I IR RN IR I e TR I U U VR e S R ) L I )

(I S I O B o BT N T O O O O I Y S ) O O N I O s R B Y D

T b =" WK

O O o N N A I Y e oY I I L C O A VI VIV VI Il Bl ol R B U ) R VB SR

S S T o B W S T O P N O I R B I V) O

Table V. HP 82143A Printer Character Set
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Flowcharts

PRGMBR

START

READ DATA TABLES
INTO THE PROGRAM

]

“SCRATCH"
on

(3500)

PRINT COMMAND
LIST

A

v

INITIALIZE TO RECEIVE
AN HP-41 PROGRAM

WANT
TO SEE ALIST

OF COMMANDS
?

NO

“UNRECOGNIZABLE COMMAND"

PRINT CON

TENTS OF

THE TEXT STRING ARRAY,

1

CLIST”

] (350)

GIVE THE PROMT AND
WAIT FOR INPUT

WAS
THERE INPUT
?

NO

WAS
INPUT ONLY
ONE WORD

1S

THIS A

“DELETE"

COMMAND
2

NO

COMMAND JUMP TABLE

GET STATEMENT NUMBER
TRIM THE BLANKS.
SET DELETE FLAG.

“NUMBER”

CEXITY

STOP

“RENUMBER”

“RUNPRIVATE”

<

“COMPILE”

“GETPROG"

<&}

SAVEPROG™
“SAVETEXT”

“GETTEXT™

THE STATEMENT
NUMBER LEGAL

GIVE ERROR
MESSAGE

DELETE THE
LINE

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




“NUMBER” v

INPUT STARTING 41
PROGRAM LINE NUMBER
AND INCREMENT VALUE,

41 PROGRAM YES

LINE NUMBER
TOO BIG
?

NO

PRINT THE PROMPT
AND 41 PROGRAM
LINE NUMBER

Y

INPUT THE 41
PROGRAM INSTRUCTION

YES
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“RENUMBER”

INPUT THE OLD
STARTING LINE NUMBER,
THE NEW STARTING LINE
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THE INCREMENT SIZE
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INSTRUCTION
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y
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y
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“RUN™
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Y
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y
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FIRST BYTE OF
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i
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y
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NO
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ROW. INITIALIZE THE
BAR CODE ROW BUFFER
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NO
41 PROGRAM BEE
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“COMPILE"
(1855)
INITIALIZE
ARRAY INDEX
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OUTPUT MESSAGE

INITIALIZE FLAGS

Hﬁ INSERT A NULL

THAT COMPILATION
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SET FINAL END WITH
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(3355)

GET FIRST
OPERAND
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2
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CALCULATE THE LENGTH /|
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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; 10 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



68 HP-85A Adaptations of PRGMBR and FULFCN

85A Adaptation of PRGMBR

2@ 1 HRP41C COMPILER Z9a DATA ACOS.33.A0YV. 143 . R0OFF. 13

ZE ! & BRARE CODE GEH FRGH 9.A0H. 140, ARCL . 155, A5HF . 136,

43 ! FIRST OF THREE SEGMEHTS ASIH.S2

5@ 1 THAT ARE CHARIWED TOGETHER 4R DRATAH ASTO.154.ATAM. 24, AVIEN.

&a | THIS IS AW ROARPTATION OF 126, BEEP . 134, CF.15%9.CHE.84.C

7B ! THE 2545SFH COMFILER FEOGEAM L. 112

28 1 THIS SEGMEHT I3 STORED AS 4168 OATAH ELH

S@ | FILE "BEGIN® 2.C0L5T.115 .

iea i 428 DATA O- F lﬁf UEF 5., ; s

118 OPTION BHSE 1 DﬂE 1591 .ENG. 153.EHTER . 131,5

12@ IHTEGER 1.4 =]

138 COM IHTEGER C2ee@x, P{22332.F 473 DHTH E~¥-1,88 He 17
C.PS,. 1101682 Z.FC?C.171.F &

1483 COM T#LE83.T1$C303.T2¢4C2Z81.AR 443 DATA FS7.172. 1
$C15863, S1$L273. 1§06 247. 0L I8, HMS . 188, HK: +H
a1 R.1G3

158 T, Ti¢.,.T2%="" 459 DATA INT. 184,156,158, LASTH. 1

168 FOR I=1 TO 2¢ ! REERD LOCAL L 18, LH. B8R, LH1+¥. 191 . LﬂG 26

4
ARBELS % STACE REGISTER HMHEMO 458 DATA MEHH 124, M0, SOCT. 11
4

NICS INTO S1% JOFF.141.P-F.78.P1. 14
170 READ S1$CI.13 47 DATA PROMPT.142,PSE,137.R-0.
180 HEXT I 187, R-F.7%.RAD, 125, RCL. 144, F
198 FOR I=1 TO 183 ! READ SORTED OH. 117
THST MHEMONICS IMTO I$. INS 438 DATA RHD.118.RTH.133.R~. 115
TRUC . %C1.157.SDEV. 125, 5F . 168
ZBE d=1+6%(I-17 499 DATA SIGH.122,5IN.32,50RT.32
218 READ I$CJX.I1¢I> | YALUES IH LSTH. 148
TO 11 FOR TAELE ORIVER Sea DATA ST+.145.5T-.147.5T7~,142
228 NEXT I LETO. 145, STOF. 132, TAN, 51, TON
2Z@ FOR I=1 T0 €8 ! READ IM VALI E.153
O CHAR TAELES FOR CHAR CHECE S18 DATA YIEW. 152, X#87, 39
48 RERD CHCIX.C2¢I» | CHARS IN 21, H BT lﬁr,H{=E?)1fu
C$; CHARR CODE IN 2 70
258 MEXT I Sz@ DATA X<, 206.%<3¥, 1
268 DISP “1ST SEG DOME® g, ¥=07, ®=Y¥?.12@
278 | PUT CHAIWING STATEMEHTS S33 DATA = £, 2.81,
288 | HERE TO PROGRAM “"EDITR® 546 | EVALID 410 CHARS
298 CHRIM “EOITR® DE*%
98 | SS@ DATA “ “.32.#,23
318 EHD AZG. L 42, T4, 43,
Zz@ | ADATAX 45, .46, 7,47
38 | ¥LOCAL LABEL & STACK REG C S66 DATA "@".48,"1".4%,"2" .58, "2
HARS ¥ "L51,4%, 52, 5", 53, "6",54, "7
348 DATA A.E.C.D.E.F.G.H. 1,0.T.2 "S5, e, 56
<. L 578 DATA “3*,57. “LvLS3, <L 68
_:'SE [IHTH n n N n 113 B H 131 B L 1k P " 113 B 1n 1] J=.l61.’ :::. B 6;‘__-_:}'_ E ITJH‘SS E:'
b.c.d.e 66.0,57.0.6 3
I68 | KINSTH MNEMONICS & HUMERIC Ss6 DATA F.78.G FE. 1.73.0,7
VALLES ¥+ 4.E.75.L.76 M, 78,0.79.P
ITA DATA %, 76, %CH.77.24.71,8%-,72 £0.0.81.R, 8 83
HREG. 153 =98 DAT : L86,M,87. 5.8
330 OATA £.66,"+", 64, 8.7, L 3.97.b.98.C
Ill .‘ll B 9,:_'. llla,-._x" . ) N 99[
£8@8 END
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HP-85A Adaptations of PRGMBR and FULFCN 69

IF T$="GETTEXT" THEN 165@

IF T#="SCEATCH" THEH 138

\ THEN ESTOF

> "CAMPILEPMT" THEHN &7V8

U HP41C COMPILER-EDITRE

' & BRAR CODE GEH FPEGH

I SECOMD OF THREE CHAIMED
t

1

FROGRAMS . THIS OQHE IS
STORED UMDER FILE "EDITRE™

QFTIOH BRSE 1 GOTO 238

T @y Ty Ty
b R A I Y Y ]
DR B o W o B R acn ]

INTEuER I. 4. K.Y 1022332 . E1 PRINT "27 - UHRECOGHIZABLE ©
E2.D.51.W1. .“‘K OMMAND "

COH IHTEGEE 2 L PO22330.F 588 GOT0 zZe@

RS T101630 €28 1 ¥32'AUTO' ROUTIHEX®Y®

COM T4#LEeA1. Tli Za3.T2$0381.R 7@ DISP "GIVWE STARTIMG YALUE AN
$C15063.51¢C27. 105247, CHLE 0O ZIZE OF INCREMEWT™

(5 | T8 IHPUT .41

! MAIH FROGRAM: WRITES FPEPT 715 PRIHTER IS 1

FOR TEST OF COMMANMD EWTREY HH TEA IF Y2233 THEN 298

i} T3IA FREINT "=";y

OH EREOR GOTO 17VGd 748 IMRPUT T%

FOR I=1 TOQ 2233 ¥58 IF T$="EXIT" THEH Z&d

Pielnr=- TEQ POUI=LENCAF»+1

NEXT 1 T7R AF=AFLTHE" "

T$.T1$.T2F="" TER U=i+H1

Rg="1" 72a G0T0 726

Fe=i 208 PRINTER IS 16

FPS=1 218 FRINT “"STATEMENT HUMBER VALU

ODISP *00 YOU WAMT A LIST 0OF E 70O LARGE"

THE AVARILAELE COMMANOS™T GOTO 2:8

INPUT T1i# VRd"LIST' ROUTIHE®R®

IF Tig="H" OF Ti$="HO" THEH FOR I=1 TO 15688 ! MAX=2233
266 IF PCI24<@ THEH 216

IF T#="SCRATCH" THEH 130 FOR J=1 T0O 58

GOTO 18168 KE=F<{Iax+Jd

I BEGIH FPROMPTER SECTION IF RA%LCK.EJ="1" THEN 3200
pIiIsp w»n NEXT J

INPUT T% FREINT I:R¥LPCI2,E-13
I=FOS{T$." "2 MEXT 1

VK. O=i GO0TO 268

;F I=8 THEH 3556
T1%=T$LC1.,1I-11
IF Ti$<->"DELETE" THEH Zc&8

!' AT THIS POIWT CHRIM TO
VCOMPILE FROGREAM OF THE
! THREE SECTIOHMS.

0D LD D A0 W0 D GO D 00 10 OO 00 100 00
A DA s A A DA RA RN DA R DA RA]

DR DRS00 HNAR S @D D DT B G)

T1$=FHT#<T4$LI+113> GISP “"TEST OF 'EDITR' SEGMEN
I=LENCTi$3+1 T BOHE"
0= DISP "MOWING TO CMPILE®

IF I-1>4 THEH 5Z4

FOR Jd=I-1 70 1 STEF -1

IF Ti$C.1.1347"a" OR T1$CJ4, A3
" THEWN 560

V=4 CHUMOTI$0] . J35-480%106~K

CHRIN "CHMFPILE"

' ¥PRGM COMMANDS LIST SUR%
PREIHT " "

PRIMT "COMMAMDS RAYAILABLE I
N THIS PROGREAM:"

e e L
Tl e 350 1750 10
1R

K=k+1 1838 PRINT " ©

MEXT 1 led4e PRINT "COMPILE - COMPILES

IF W>2232 THEN 528 41C FPROGRAM CURRENTLY EHMTER
IF D<x1 THEN 4ca EQ"

PCWaI=—1 1856 PEIHT "DELETE wn - DELETES

GOTO z2e@ HUMBERED IMSTRC FROM FROGRA
T$=FHT${T3CI+173> M

PEVa=LENCA$» +1 tacd PRIMT "EXIT - HALTS FRO
AF=A$LTEL" 1" GRAM OF STORPS HUMEER GEMERA
GOTO 208 TOR™

PRINT "?% - GIWVE HMUMBERED 5T 1ava PRINT “GETTEXT - GETS PRO
ATEMEHNT OF A COMHMAMD® GREAM TEXT FROM TARFE®

GOTO Ze8 1836 PRINT “"LIST - LISTS EH
FRINT "STATEMENT HUMBER VALU TIRE 41C PROGEARM IN MEMORY"
E 700 LARGE" 1829 PRINT "HUMEBER - GEMERATE
GOTO 266 S 41C IMSTRC HUMBERS - STOP
P ¥XCOMMAND JUMP THAELE®X FED BY *

IF T$#="HUMEEE" THEH 7606 118 PRIMT " TYPIMG ‘ERIT'®

IF T$="LIST" THEH Z48 1116 PRIWHT "RENUMBER - REMUMEEER
IF T$#="COMFILE" THEH 236 S 41C PROGREAM LIHE HUMBERS"
IF T#$="22" THEN 1016 1120 PREINT "COMPILEPUT- GEMERATE
IF T#="RENUMBER" THEH 1388 S BRRE CODE FOR PRIVATE PROG

IF T#="SAVETEXT" THEN 1549 RRM"
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PRINT "SAYETEXRT - STORES P
ROGEAM TEXT ON CRASSETTE TAR
EII

PRINT "SCRATCH - ERASES E
HTIRE 410 FEOGRAM"

PRINT "=27 - LISTS CO
MHANDS AVAILABLE ©

PRINMT " "

PRIMT "SYNTRx FOR IMSTRUCTI

OH EMTRY: "

PRINT " A>INSTRC FORMAT: *
FPRIMT "n <41C INSTRC:"

PRINT "(BLAMKS ARE USED AS

DELIMITERS "

PRINT " B)>SPECIAL SYMBOLS:"

PRINT "1 USE '%' FOR SIGMA
SIGN®

PRINT "2» USE '®' FOR AMGLE
SIGH"

PRINT "3y USE '#' FOR 'NOT

EQUAL' SIGH"

PRINT "4 USE SINGLE RQUOTES
¢'y FOR DOUEBLE GUOTES™

PRINT " CYTEXT FORMAT: '<TE

%T EMTRY>'(NOTE SIHGLE QUOT

ES»"

PRINT "OR  A'<TEXT EMTRY:'
(FOR APPENDING TEXT)"

GOTO 269

| %'RENUMEER' SUER

DISP "ENTER OLD STARTING #.

MEW STARTING #.AND INCREMEM

T:Il

INPUT M1.42. U3

FOR I=W2+1 TO Y1-1

IF PCI>=-1 THEHW 1368

PRINT "ERROR - ATTEMPT MADE
TO OVERWRITE EXISTIMG INST

RUCTIONS™

GOTD 26@

MEXT I

1 )

o

PRIMT "ERROR: IMSTRUCTION H
UMBER QUT OF BOUHOSY

FOR I=1 Tad 2233

PCTa=K1dCIn

MERT I

GOTO ze@

P RTSAVETERT Y ROUTIHEX

DISF "GIVE HAME OF FILE 7O

BEE SAVYED: *

INPUT T1¥

CRERTE Ti$.LENCA$Y DIV 6445
@

ASSIGH# 1 TO Tis$

FRINT# 1 : A%

FOorR I=1 TO LEHCA$D

PRINT# 1 ; FCI:

NEXT I

[
T oy

L g Ld 1D
DD

e e Ll e
0 B R BN N B N A W S o
LI o g Pl s 000 00 g T
PIDDDRDDED

e
g =)
W =g
Dbl o]

P e Nl
0000 20 CO D
L [t = 5
DS E

bt e s
[raRusRun]

<1

[ua} |ﬁ| |§1 [ W e

[

]
=
3
&
3

1348
1258
13c8
1274
1336
1238
2apna
2a1i6
z2aza

LA

L

£l e 00 00000 Q0 =] T LD e i)
Do ) A R N

Fo 1o TN PO PO DO T Dd Pl P o

el AU Y A U

[ (B e SR I
D Iy DA Koo

T P P T 0 T a r

ol

SSIGH# 1 TO %

GOTD 268

V' 3'GETTEXT' ROUTIHEX

DISP "GIVE THE HAME OF THE

FILE TO BE READ"

IMPUT T1%

H$=" " ]

ASSIGH® 1 TO T1i#

RERDO# 1 A%

FOR I=1 TO LEMIA$:

READ# 1 : FCID

MEXT I

ASSIGH# 1 7O %

GOTO 268

! XERROR CONDITION HAMDLIHG
REOUTINEY

E1=ERRHN

EZ=EREL

IF E1<>68 THEN 1334

PREIMT "TAFE IS NFiTE FROTEC

TED. FLERSE FIX!

IF E2=3858 THEH 1540

IF E2=32248 THEH 16589

GOTO ggu

IF E1<>51 THEN 1358

FRINT “THPE OorR FILE IS5 FULL
US5E AMODTHER TRPE . *®

GOTO 1288

IF Et<>82 THEN 13384

PREINT "TRFE NCGT IN TAFE ORI

".'IE . n

GOTO 12aa

IF Ef1<:8Z2 THEHN 1328

FREINT "DUPLICATE FILE HARME.

GOTO 13@@

IF El1<>54 THEH 1356

PRIHT "FILE HOT THERE. TRY
AGHIN. "

SoTo 18

jonsy
]

THEH 1348
THEHM 199@

PFIHT " LE CLOSED'

GOTo 1

IF E1<{:&87 THEH z8:z8

PRINT "FILE HRME ERRCE. "

GUTO 1268s

PRINT “"ERRORE # " ;E1l;:"SEEN F

T LIHE # ":EZ

GOTO 2e@

END

bORFUNCTION DEFIMITIOMSE

U TREIM FURNCTION

OEF FHNT$.D%:

INTEGEFR L. M

ODIM DfLcal

FOR L=1 TO LENID%:

IF D$CL.LI<-"" THEHW 2154

HEAXT L

DISP "TRYIHG TO TRIM BLAHNEK

STRIMGH™

GOTO ZEA

FOF M=LEN<D#$s TO L STEP -1

IF D¥EM.-MI<:"" THEHN zZ19@

HEXT ™

GOaTD 213a

FHT$=D%LCL .11

FH END

I %% END OF FRGM X

WJ T vt 1
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HF4 1D COMPILER-CHMPILE
THIRD CHAIMED FROGRAM IN
SGROUF OF THREE . IT COMPILES
THE 41C PROGRAM AHO GEMERR
S THE

ERF CODE. IT IS STORED
POIN FILE "CHMFILE®

OFPTIOH EARSE L
IHMTEGER T..J.H.
P S U SR P o O
INTEGER F1.FZ2
SEd ELYLZLBOT
ODIM HI#LZ]X. HZ#LC

CDH INTEGER CZ2CgBd . PUZ2338,F
L PG, T10iR3En

COM THCEBY. T1$CI81. T2 *+C3073.R
FL15083,. 5102773, 1406243, C4LS

6l
OW ERROR GOTO 4254
Yy "COMFILEY ROUTIHE #%
PRIMTER IS 2
Mi=1
FoRr d=1 To 2233
J

IF FoJi<@ THEH Z335

FOR I=1 TO S@

V=P 1o+1

IF A$CK.KEI="1" THEM 1385

HE®T 1

T+=A$LF: J3.K-11
Ed=H1

| SCAMMER SECTION
Ti$.T2g=" °

P1.FP2=0

U=—1

IF Fe<:1 THEH 1355
MiML o=@

Mi=M1+1
Fi1.FZ.F3.F4.F5.F&=0
IF T#="END" 0OR T$=" END." T
HEH 2355
TF LEMCTE:
IF T$C1.13<
S"R'Y THEM 2855
IF T#L1.23<>"A'" THEH Zopa
T$=T$C21

Fi=1

L=LEN<T$3

IF L<1% THEM z@:za

PRIMT "ALPHA STRIHG TOO LOH
T IN LINE # ";.J

GOTD 2238

IF T$LCL.LJI=""'" THEN 2049
FFRIMT "ERROR IH ALFPHA REGIS
TER EMTRY IMSTRUCTIOM AT LI
HE # “.J

GOTO 2234

FZz=1 | SET TEXT FLAG

GOTO 2275

FOR I=1 T0D LEN(T$3
T1$=T$CI. 13

IF T1$:="@" AND T1$<="3" TH

EH 2825

IF IT1$‘"+" oR Ti$="-"13 AHD
LEHCT#2>1 THEH ZBES

IF Tig=" " HF Ti="E" OR T1

g=u v THEH
GOTO 2185
HE®T 1
Ee=1

Zag

l"l"t
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Fi=1

GOTO 2275
TI1$=FHT${T¥CF1+11>
T#=T%LC1.F1-11
L=LEHCT1%2

IF Ti$C1.13<-""" OR TL13LCL.L

300" THEN 2175
IF L>% THEM Z2@18
T1$=T1$LZ.L-11

Fa=1
GOTO
Z=F L
IF FZ=8 THENW 222@

T2$=T1%C1.P2-13

IF T24="1HD" THEH 2z18
PRINT "OPERAHND ERROR IN LIH
E # ":J

GOTO 2224

5=1

TiIF=FNT$<T1$[P2+11:

IF LENYT1%:<=2 THEHW ZZ7%
PRIMT "ERROR IH HUMERILC
FAND IM LIWE # ":J

GISLUE 24480

GOTO 1978

!' THTERP SECTION
IF Faxfl THEH 2385
IF Fl'“l THEN 2333
MEMI>=MOM13+1
Mi=Mi+1

M{ML =127

Mi=pMi+1

FaR I=2 TO L-1
DF=T$LI.1I3

GOSUB 43208

IF 24{>@ THEWN 2378&

FRIMT "IMYALID CHRARRCTER
LAEBEL OF TEXT"

GoTD 232

Mi=HM1+1
NEST 1
GOTD 2335
IF Fedx1
F3=0

IF T#E1.13<>"+" AND T%LC1.
“x"-" THEH 25
IF T#C1.13<:"~-" THEW 24320
MiMl =232
Mi=M1+1

L2=FOST$. "E")

IF Li=8& THEH L1=LEH:T4$>
IF L2<>@ THEW Li=L2-1
FOR I=1 To L1

IF T$CI.IX<:" " THEN 2435
IF Fo9=1 THEH 253@

Fa=1
MiM1 =26
Mi=M1+1

GOTOD 2510
IF T#LI. I] et OR T$LCI. I
" THEH Z430
MOMLa=NUMCTHET . T2 -32
Mi=M1+1

HERT 1

IF LI=LEMIT#$» AND LZ=8 THEH

T3S

IF I=L1 0OR I=L2 THEN 29535
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PRIMNT "DIGIT EHTEY IMSTRUCT
IOH EREOQOFE IN LIME # ";.d
GOSUE 2480

GOTO 2488

T+=FHT$<T$LCId>

IF T$LC1.11<-"E" THEW 2534
MiML12=27

Mi=M1+1

T$=T+LZ1]

IF T$LC1.13<>"-" THEMH
M{Ml»=28&

Mi=M1+1

IF T#LCL1.13="-" 0OF T$C1.13="
+" THEN T#$=T#$LZ1
TH=FHT$.T$>

L=LEH(T%$2

IF L>2 THEH 2534

FOr I=1 TO L

IF T#CI.13<"&" OFR T*CI.IQ:"
a" THEHW 2538
MiM1l>=MUMCT$LI. IX¥-32
Mi=Mi+1

HEXT 1

GOTO 23235

L=LEH(T1%>

IF F32=1 THEN 3265

IF F4=1 THEH 2385

IF L<=2 THEH 27835

PRIWNT "NUMERIC OFERAND TOOD
LONG IH LIME &% ":.

GOTO 2333

IF L<{2 THEN 2748
M=rMIIMOCTISEL, 130425 %10+HUM
CT1$C2, 232 -48

IF Yr=8 AHD “V<{=399% THEM 2
PRINT "INCOREECT NWUMERIC
ERAND IM LIHE # "4

GOTO 23332

=R

For I=1 TO ZzZ&

IF T1$=S1¢CI.13 THEN U=I+18@
1

HE®T 1

IF Y<x3 THEH 2285

WM T1$:-482

IF YW>=8 AND V<=2 THEHN 2385

PRINT "INCOREECT STRCHE OR
INGLE DIGIT GPERAMD IN LIH
# n -; ‘_.

T
[ag]
av)
Dor]

2485
oF

E

GOTO 2333
IF F5=1 THEH W=U+1ZE
IF T#<-"GTO0" AMD TH>"RER"

THEH Z@z@

IF FS<»1 THEH 2868
MiM13=174

IF T$="GT0" THEM W=U-12§ !
SET HIGH BIT FOR 'HEG IND'
MEML+1=Y

MLi=M1+2

GOTO 33
IF F4

IF Ti—"fEQ“ THEH MoMi»=33
L=LENLT1¥:

M{Mi+10=248+L

FOorR I=1 TO L

D$=TI1$LI. I

GOSUE 43606

IF Z<*@ THEM 2335

FRINT "IHVALIO CHARARCTER IN
ALFHAR LABEL"

GOTO 23373

MiML+I+13=C2(25

] ] B TP e T T 0 L ] T LN B e ] e e 0 LD 0D ) ) Ty
DR SADNMAESAEERIARAANDNDDIRADTAIANRRAD

o] [ P e e (59 00040 00 OO
N U S S

L R U e |
o Ta) e o)
b ()
) 30

uf
)

[,

[ag]

il G
G T o)

Fod Pt =
o X100

)
|
]

i)

[ Y]
Guf el
i o}
~J N

HEXT 1
M1=M1+L+2
GOTO 3335
IF U>14 OR T$="XEQ" THEN 23
MKMI'—17T+”

MCML+1:

M1
GOTO 3335

MiM1 =228

IF T#="HER" THEH MiM1:=224
MiMi+1y=@

MiMi+22=Y
Mi=M1i+3
GOTOD 2335

IF T$<:>"STO" THEH 3@se
IF %>15 THEH 3855

MoM1 =454

SOTO

IF T% 146

2 URECLY THEH
IF W>15 THEH 3
MOML =324V
Mi=HM1+1

GOTO F335
MiMld=144

MiMi+1 2=V

Mi=M1+2

GOTO 3335

IF T£{:>"LEBL" THEM 3IZ&S
IF F4<31 THEM 2214
MCM1L2=13:

MiMi+1a=

.1
L=LEHMN(TL%2
MiMi+22=24
MiMi+32r=iR
Mi=M1+2
GOTD 2988
IF Vx14 THEH 3235
M{M1)>=1+Y

Mi=Mi+1

GOTD 3335

MiMi =287
MiMI+1 =y

Mi=Mi+2

GOTO 32335

n=1

1+L

D LEMCT®>

GOSUR 4378

IF Z2<:8 THEHW 3231@

PRINT "UNRECOGHIZABLE IHSTR

UCTION GIVEHW IM LIHE # ":.J

GOTO 2333

MiMioa=T1C22

Mi=Mi+1

IF I10Z2%<4ad4 OR I1(Z25>143 OR
FZ THEM 2320

PRINT "ERROR: EXTRAMECUS OP

ERAND IN INSTRUCTION®

GOTO :

l"_‘”;. 1
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2668
2603
3675

36806
2635
F600

Mi=M1+1

HEXT J I ¥EHD DCODE LOOPX%
MiMl=132

McMi+lo=00 + IHM 2HD BYTE

MeMi+22=47

SE=M1+2

PRINT "COMPILATION COMPLETE

[‘ i

GOTa 2 1

| #ERR CORRECTION SUEY
IS 2

Mi=E4

PEIMT “"THE INSTRUCTION GIVE
M HAS: ":RA$CFCJ>+1,.K-13
PRINT "GIYE CORRECTED IHSTER
UCTION <WITHOUT LINE #>
DIZFP " «T0D ABORT COMPILE. T
YFE 'ABORT ' ¢

INFUT T#

IF T#="HBORT" THEN 41175
Prda=LEH{A¥»+1

AE=AELTHL" I "

RETURHM

k¥ 'RUH' ROUTINE®R

DISF "ENTER THE TITLE OF TH
E PROGRAM <&@ CHHRRES OR LESS
INPUT T%

P ¥WMRITE TO A PRIMTIMG DEVI
CE

Hi$=CHE${2V I LCHRE$ (31 2 2CHRS$ !
23 1 SET UP DIABLO CHTRL CO
bBES

HZ2#=CHE${Z7 & CHR$ (23"

H4$=|l H

PRIMTER IS 2 ! 3 FOR DIABLDO
USIHG RS23z2c INTERFACE
PRINT CHR%:C122

PREINT USIHG "1QX.5S8R" ; T#
PRINT " "

n=%2 DIV 7

IF S2 MOD 7> THEN H=k+1
FREINT * FROGREAM RE
GISTERS NEEDED: " ¥

PRINT * ®

!' SET PRINTER BRCK TO 25a

I ¥END DIABLO OUTRUTH

F1.F3,F4.F5.F7,H1.H2.F9=a
Fz=3
Fe=1

FOR I=1 TO 132

ECT =8

NEXT I

| INSTN TRAMSLATION SuUB
SICF2+13=M{F1+13
Fi=F1i+1

Fe=Fz+1

F3=F3-1

IF F3<{>@ THEN 3&4
FS5=i

GOTO 3865

IF F3<@ THEN 3655
FS=FS5+1

GOTD 3865

IF S1(F23<>3 THEN F7=F7+1
IF M(F13>143 THEN 377@

| %1 BYTE INSTHS#

IF M(F12<>29 AND MCF13 <> 2@
THEH 3729

FI=MCF1+13 MOD 16+1
F5=F5+1

GOTO 3365

=
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Zvan IF MOF1»<1e OR MiIF12>28 THE
N 375e

2785 I=F1+1

3718 IF MOIx<ie OR MCIX>Z2383 THEHM
I7En

2719 I=I+1

IYze GOTD 3718

32725 F3=1I-F1-1

E7V38 FS=Fo+1

27325 IF FZ<:89 THEM 3265

2748 FS=@8

2745 GOTD 3365

A7oe F3=ha

2755 FS=

Vel COTO 2865

Z7e5 !V ¥z BYTE THSTHSH

IV IF MoF12>287 THEHW ZE3@

2775 IF MOIF124182 OR MIFi>285 T
HEH 2g1@

2738 FS=F5+1

2735 IF F1+2<352 THEHN 3508

3738 F3=2

Z795 GOTO 32265

888 F3=MIF1+23 MOD 1g6+2

2885 LOTO 2865

Igle F3=1

2315 FO=F3+1

2828 GOTO 2865

2825 | %3 BYTE IHST#¥

2838 IF MOIF13x>248 THEW 3858

2235 F3=2

2840 FS=F5S+1

2845 GOTO 2865

Fg5@ FEA=MIF1>» MDD 16

2853 FS=F5+1

2358 ! BAR CODE ROW SETUP

2865 IF Fz<1& AHD F14{SZ THEH 3&a

2878 Hi Hz

2879 =F3

2538 81(3)=H1 MDD 15%i6+F5 MOD 1
{3

2885 IF H1<=F2-3 THEN 3345

283 Hi=FZ-3

2895 S1c30=H1 MOD 1€¥x16+H1 MOD 1
[

3285 S102x=PS¥16+F4 MOD 1e5

35168 FOR I=Z2 TGO FZ2

F915 FI=F3+S1<(1I> MOD 2%5&

29z28 IF F9>=25¢ THEH F3=F3 MOD 2
S6+1

2325 HEXT 1

223378 S1C1x=F9

JQE5 1 CONVERSION SECTION:

39483 Fd4=F4+1

2945 FOR I=1 TO Fz

29908 HK=S51d1>

3955 FOR ¥=2+1%8 T Z+¢I-12%8 57T

EF -1

I9EH BOYI=H MDD 2

I2ES H z

2976

EEET

3925

3998 BIFZ¥8+3)=1

3935 B(F243+4)=0

4686 | ¥BAR CODE OUTPUTH

4985 I=F4+1-1

4086 T1$="RON "&FNF${I1%"
$(FED

4887 IF F5=F7 THEN 4283

CUEFHF
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4802 Ti1£=T1$8&" — "&FHF$F7: 4330 Cl=Z%(A-C+13+1
48382 T1$=T1%&">" 4338 Di=C1l+{D-C>
4@18 PRINTER IS 2 ' LU FGOGR QUTFRU 44808 IF T#EC.DI=IF#CC1.013 THEN 4
T DEYICE {PRINTER-PLOTTER> 458
415 PREINT USING "ZE.z20RA° ; Tif 4418 IF T#LC.DI-I$CC1.D13 THEW ¥
4820 Af=" "¢ =Z+1
48237 FOR I=1 TD FZ¥3+4 4428 IF T#LC.DX<I#CC1.013 THEWN ¥
325 IF B.I>»=a@ THEH AF=A%&">> =Z-1
" 4438 IF H<=% THEHN 437@
4@27 IF BiI»=1 THEH HAf=RA$L">:>>> d44m GOTO 43256
" 44508 Z=2+1
4a23 HERT I 4460 FETUEN
40360 PRINT USIHG "3H,3R.10R.215R 4678 END
2R 0 HifF . H4$.A/F.HZS 4525 | KXFUNCTIOHN DEFINITIONS®
4835 PRINT “ * 4785 | NUMBER FORMAT FCH
4a4@ IF F4 MOD 13=8 THEH PRIHT 4385 DEF FHF${HN>
HFE$:. 122 4815 DIM H$LS5]
4345 | RESET PRIHTER T2 25R 4228 IF H-r=18 THEN 424a
48%5@ ' CLERANUP SECTION: 4825 HE=CHR$:H+43>
4R55 FOR I=1 TO 16 t ZERD OUT 1A 4338 GOTO 42168
EYTE BAR CODE ROW BUFFER 4840 IF H>=106G THEH 4266
4peR Si{I1»=8 4845 HF=CHRE$<H DIV 18+4224CHR$N
4065 BLIo=8 MOD 1a+48>
4978 HEXT I 4258 GOTO 4216
4675 FOR I=17 To 132 48660 IF N:r1@@G@ THEH 4830
4R2@a R{I =R 4365 I=N OIV 1936
4825 HEXT 1 4878 I=H MOD 108 LIV {8
48383 F2=3 4375 MF=CHR$CI+434CHR${ J+4232CH
4835 F&=F7 E+{H MOD 18+48)
41830 IF F3=8 THEH Fs=F&+1 4288 GOTD 4318
4185 IF F1<52 THEHW 3£a5 4898 I=N DIV 16836
411 PRINT "BAR CODE GEHERATIOHM 4835 J=H MOD 1888 DIV 16
COMFLETED™ 49868 K=H MOD 1608 DIV 18
4115 CHAIN "EDITE" 42385 NF=CHR$(I+43>&CHR$ < J+482%CH
413a ! REECE+452LCHRE(N MOGD 18+48)
4258 PRIMT "EFRROR # ",ERREH:" SEE 4318 FNF$=N$
H AT LIHE # ":;ERERL 4915 FN END
4255 PRINT " COMPILE-RUN ABORTED 148 1| TRIM FUNCTIONYX®
" 5158 DEF FNT${D%>
4z6@ STOP 5155 IMTEGER E.F
4380 H.C=1 Sicl FOR E=1 TO LEN<O#$>
4331 Y=53 5178 IF DSLE.EJ<>"" THEN Sz2@
43285 Z=0HZ+ DIV 2 5188 HE=T E
4218 IF D$LC,.CI=C*CZ.Z23 THEH BRET S208 DISP "TRYIHG TO TRIM BLRANK
UREH STRINGE™
33208 IF D3ILC,CI-C¥LZ2. 23 THEH #=Z2 5219 GOTO 4115
+1 5228 FOR F=LENC(D$» TO E 5TEP -1
4338 IF DFCC.CISCHLZ.ZT THEH v=Z 5238 IF D$LF.FI<:="" THEH 52€d
5248 MEXRT F
432440 THEH 4385 5258 GOTD SZea
43546 5260 FHT$=D$LE.F1
4360 5278 FN END
4Z7@ oIy z 5228 END
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85A Adaptation of FULFCN with Data Table

I WAS THERE AM IHST .7

Z48 PRINT " HARE DELIMITED WITH °
i IF LEMIF#2:

f# THEM 3734

258 PRINT ODISP "EREOR IH EMTRY".I%
255 PRINT "FOR FUHCTION MNAMES UZ ooTo 4z@

IHG *Z2'"
357 PRINWT "USE ‘&‘4

Li=LENCF$2
L4=LEHCAL%D
S=LEH{RAZ$:

R+ L OR

'SREG 18' OR 'C
268 FRIMT "IN FUHCTI

i.
L&
1

rl'h_n -1[1

I O Sk . FOR HP-410 COMMAMHDOZS T 428 OISP "TYPE FUNCTION TO BE CO
O MAKE 41C EBAR COODE. peED"
5 OFTION BARSE | 428 IHFPUT I%
& DIv T+C2871. Hlf[ 31, Az$0Sal.F 448 L=LEH:I$?
3C10] . BFLFIST . 240103 . TFE7Z23 4568 | IHITIALIZE STRIMGS
T oOIM AFCSA]. T4$[7H] I4$[q1“] 458 Fg=""
= oI Bidilex. DoZG0 . 0101 Z 478 Hlg=""
1220, ALC1Z220 A2 220, 483 RAZF=""
S 0OIM BZ2i1Sar.WEL1] 428 R[RF=""
ige | READ IH 41-C FUHC THELE Sal | ¥PARSE OUT THE FUHCTION AH
185 ASSIGH# 1 Ta "41FCHEY O ANY AEGUMEHNTS®
187 OH ROFE COTD Saow 516 T2F=1%
i1 FO 0 12z Sz@a GOSUE Saea
120 Jd=1+g¥{I-12 538 IF T3 THEH =314
138 RE i THFCAT. D101 5,020, S48 I1$=T3%
AL SHZOTL 558 IF I$="%¥STOF" THEW STOP
158 HME= 578 IF L<=88 THEHN 4Zz8
1668 f * 5883 FOR I=1 TO L !} PRRESE LOOQP
126 S98 IF I$CI.I3=" " THEH 6328
125 HH EPFHF LOTO 4136 A8 FHE=FF2ISLI. 1]
19a OISFE "WOoULD You LIKE HELPR® 216 HNEXT I
293 IHFUT “#% e28 GOTO 288 | HO ARGS 50 JUpp
21 FE¥E=5%C1.17 €38 To9f%=I1%¢L1.L1
228 IF #=%="HN" THEH 428 e4i GOsUB 5880
238 FRIHTER IS 2 5@ IF TS THEN 21ieé
248 PRINT "THIS FGM ASEKES YOU FOR 5680 RAE=T3%
HF-41C EBAR CODE TYFRPE COMMAH =65 IF LENCA$><{2 THEN 5285
os ¢ &8 IF A$sL1.13="'" OF As$C1.13="A
258 PRIHT "TYFE THE COMMAMND AS Y " HAHD A¥LC2.23="'" THEHW 754
Oou WouLD oM THE 410 HITH FOL 588 FOR I=1 TO L
LOWIMNG EXCERTIONS: " &£97 IF AxCI.Id=" " THEN 738
2ew FREINT TOE A1$=A1¢4AFCI. I
278 PRINHT “"FOR HMUMERIC DRTAR: DART T18 MEXT 1
A %%, %% ¢ Y28 G0TO e ! OHLY OHE REG
280 PRINT “"FOR RLFHHA REPLACE DAT 738 T94=H¢LI.L]
A DHTHR 4% . . &% 748 GOSUB SRGH
r 756 IF TS THEHW 21i@
299 PRINT "FORE ALFHR APPEHD DARTH V6B RZF=T9%
: DRTH A %% . 3% T7a GOTO Saa
L o I=3
I8 PRIMT "FOR SEQUEMCED DRTH US 798 IF AfC1.13=""'" THEN I=2
E FOLLOWING FOREMAT " gad FOR I=1 TO L-1
318 PRINT " DATAHSED SEG#: ¥k ¥k =1 IF AR$LCI.I1=""'" THEHM 2584
" g2a NEXET I
Zza PRINT * FOR IMSTRMCE. DRTHSE 238 Als=H%
o 45: 1 .234 OR DATASEG 13 248 GOTO @@
'TEST ¢ 258 H14=H$LC1.I
330 PRIHT * SIMILARLY . RLPHA TEX gel I=I+1
T STREIHG AREGUMENTS. LIKE B7d GOTO 738
ARG 'SR 25 | ¥END OF PARESE ROUTIHNEX
=)
3
=]
=]
9
9
1
1
1
1

AN A A A DA AR DA R A Ao oA A

o lcr Nl O G g R ]

OMS USIHG TH a IF F¥="22" THEN z44a
E HOT EQUALSIGH US §' INST a IF F¢="DATA" THEHW 2304
ERG .1 .2 '"HS#Y¥>?" . " B IF F$="DATASEQ" THEN 2225
IFA PRIMT “IH TEST STRIHGS USE ¢ 8 | #HERE FOF FUHCTIOHZS#
#' FOR MOT EaUARL. '#' FOE Z. 194/ =
AHD '@’ FOE AHGLE " 145 ¥=
88 PRIHNT 1agds I= 3
Z28 PRINT “EMTER 77 FOR HELFP RT 1858 Z=¢ oIy z
AMY TIME . " 1855 Z1i ¥5+1
488 PRIMT "TYFE '#3TOF' TO STOP 1ac@ Bl
THE FROGERR" 185 B1C3: Zr¥1Ee+D2(
418 PRINT Y"EHD ALL ENTRIES WITH 1636 IF F# ] T$LZ1.21+1I-103 TH

THE 'ENDLIME' KEY" EN 1
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HP-85A Adaptations of PRGMBR and FULFCN

IF F$[1;I]{T$[Zl
EN Y=£-1

IF F$C1.I3>T#LCZ1.
EM w=2+1

IF Y THEH 1d5#
DISF "FUNCTION NOT FOUHD IN
TRELE" . F#%
GOTO 428
IF RLCZ25>8 THEH 1236

I #$FUNCS WITH HOI ARGS#

IF Ld4=6 AND L5=6 THEH 121@
DISP "THERE SHOULD BE HO AR
GUMENTS FORE THIS FUNCTIOH ©
1%

DISF "PLERSE EMTER THE FUHC
TIOM AGRIH®

GOTO 4328

H=23

GOTO 145
VP FUNCE NITH ARGUMENTS
GOSUR I3Z8@ | TYPE OF ARG?
IF A4-4 0OF AS:4 THEN 420
IF A1CZ»=2 THEN zZ9598

I #SINGLE ARG FUHCTIOMSH
IF L4>8 THEN 1318

DISF “ARG REQUIRED":I%
GOTO 1178

IF ALl$="1IND"
IF A4=8 THEH

£Z21+1-13 TH
Z1+I-131 TH

ASK FOR INSTRUC

Ty
=

THEN 1&48
143

IF A4=2 THEN 1643 ! (A-J)
IF A4=2.5 THEN 1558 ! {z-e>
IF A4=4 THEHM 1498 ! STACK

i SINGLE ARG. ALPHA TYPE

IF AZ(Z3 =1 THEN 1428

DISP "ALPHA ARGUMENTS NOT A
LLOMED FOR THIS FUNCTION®
GOTO 1178

S1=4

K=1

N=3+LEH¢AL1$

GOSUE 383@

GOSUE 3088 | CHECKSUM

GOSUE 293@ | OUTPUT

L IHbLE ARG HUMERIC T
IF A4<>4 THEH 1‘:7 T

i
IF AL$="=x" THEHN 15
IF AL#%="%" THEH 14
IF A1$="2" THEH 13
IF A1$="T" THEH 1z
IF Ri$="L" THEH 1
GOTO 1ego
IF F#="GTO. " THEN 1778
IF F¢="SIZE" THEMW 177@e
IF F$="DEL" THEW 1778
A=IHTCWALCHL$ S
IF #>=8 AND X<=33 THEH 1£2@
OISP " ARGUMENT OUT OF REANG
E n
GOTO 1176

IF A4=32 THEN X=MUM{A1$3+37
IF A4=2.5 THEH #=NUMCA1$3+2
=]

IF FE&="HEQ"
IF F$="GTO"
IF F$="LBL"
Elid1=¥

N=4

GOTO 146@

| %HERE FOR DEL-GTO.
IF F$="GTO."
EN B1¢4)=15 |

THEN B1:3
THEN B1<35
THEHN B1 <3

<STZEX
AHD A1$="_" TH

=)
7
2
]
o
1
2
4
=
pur }

SN
s87a
826
So@
e
316
22@
936
S48
S5
%}
(%
"
@
o
(%]
@
(5
L5

1
1
1
1
1
1
1
1
1
1

a4

)

P P 3[4 13 P oo e i

5D S D S0 00

@y e ) P e

3

[N

=)

S L TR

HE D3R

IF F#="GTO." AHD Al$¢="_" TH
EN B1{52»=255

IF F¥="GTO." AND Al$=" " TH
EH 13228 !

Bidcd:=VAL{AL$Y DIV 25
B175=VAL{AL$> MOD 256

H=5

GOTO 14ca

IF L3>*8 THEH 1&57e

DISP "MISSING ARGUMENT FOR
"IHD YL I¥

GOTO 117@

IF AS<:4 THEN 134p

IF A2%="X" THEH X=11%5
IF AZ$E="Y" THEH ¥=114
IF RA2F="2" THEH X=113
IF AZ2#="T" THEH X=11iZ
IF A2%="L" THEHN X=11§
GOTO zainm

IF AS=8 THEH 1378
OISF “"IMPROFER AR
"IHNDY "L I#

GOTO 1178

X=IHT{VALIAZ2%3
<8 OF ®>99 THEH

B1{43=128+%

H=4

GO0TD 1454

! BTHD ARG FUNCTIONSH

IF L4>8 AND L5:>® THEH zZ@3a@

DISP "TWO ARGUMENTS ARE REDR

UIRED "

GOTO 117a

IF Ad4=1 THEHM 2118

DISP "IMPROFER 15T ARGY

GOTO 1178

IF AS=6 THEH 2166

DISP "IMPROPER ZHD ARGT

GOTO 1174@

AS=VALCAZ$

IF ABS ARG {ES

DISP

GUHMENT FOR

19548

THEHN
"WEYCODE IS ou
JAZE
GOTO 1174
D4=ABSCAcY DIV 18
D4=ABS<A&: MOO 18

IF RE<@ THEN U4=C(ABSCAE: DI
Y o18+3Y MOD L&
Biddr=U4%1c+04

51=5

k=1

M=4+LENC(RAL¥>

GOSUE 3828

GOTO 1468

I DATASER® TYFPE COQDE
AF¥=R1$C1.L4-10 ! STRIP ':'
AlE=A2%

AZ2%$=A%

Ld=LEHCAL$:

LS=LENCRZ%)

! DRTH TYPE BAR CODE

GOSUB 2388 | FIND ARG TYPE
IF L4=8 THEH 27482

IF R4>4 DR AS>4 THEH 429

IF A4=@a THEM 2Z32&

IF R4=1 THEH 2948

IF A4=2 THEHWH 277

' # HUMERIC DRTR #

! SET THE DIGITS

FOR I=1 7O L4
Z1=HUMCAL1$CI.IQ>

IF X1>=48 AND K1<=57 THEM D
CIX=VALCAIF$LCI.IT>

-

2@

a
OF REAM

=

L5
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2419 IF AI$LCI.I3=" " THEN D<Ix=1i IB22 H=LEM{(A1%$>+3
i FB25 BLCZ0={52-1> MOD 25¢&
2428 IF AL$CI.Id="+" THEH DrI>=1i azg Si=4
Z IA3B GOSUE 2890
Z478 IF AL$CI.Id="-" THEN DiIx=1 @3S GOTO 146a@
Z 2848 t ¥END OF MARIN ROUTIMEX
2448 IF AI$LCI.IJ="E" THEM DrIx=1 FIasea ! CALCULATES ARH & BIT CESUM
4 FOR H BYTE BAR CODE.
2458 IF D(Ix<@ OF D<I»>14 THEN 2 26l VW MUST BE INHITIRLIZED TO
T46 NUMBER OF BYTES IN THE CODE
Z45@ HEST I a7 ! BEFOREE THIS ROUTINE IS ChH
2478 IF F#="DRTASER" THEN 2593 LLED.
2471 IF LEM{A1$>>1 THEN 2Z47¢& A28 C=8
2472 B1(23=96+1@ 2038 FOR I=2 TO H
2473 B1(3:=168+0012 106 C=C+E1(1>
2474 H=3 Z12@ HEXT I
24735 GOTO 1458 2138 C=C DIY Z2S5&+C MOD 25&
2476 I$=Hf1% 21468 C=C DIV 25&+C MOD 2545
243 IF L4 MOD Z2=8 THEH 2529 3150 B1cly=0C
24593 Biz2r=96+071"7 3174 PETURN
2588 I=2 ' 213/ ! ARGUMENT TYPE ROUTIHE
2518 GOTo 2538 2136 ! DECIODES TYPE OF 2 POSSIBL
25248 Blozrx»=1a8 E ARGUMENTS ARND
2525 Jd=1 Zzal ! RETURHNS IHFO 7O MAIM PROGC
2538 K=3 RAM IH A4 FOR THE 15T ARG
2335 FOR I=4 TO L4-1 STEP 2 2218 1 AND RS FOR THE ZHD . THE AR
2548 Bl E»=16¥D7I3+0¢T+1 - TYPES ARE DEFIMED:
2558 K=k+1 3224 ! TYFE MEAMIHNG
2568 HE=T 1 3238 | 5] HUMERIC DATA
2378 H=Z2+LENTAl%> DIV 2 3240 | 1 ALFPHA REFLACE DRTA
2528 G070 145@ 2254 | 2 ALPHA RFPEND DATH
2598 S52= 326l ! 3 A THREOUGH J
Zeaan Bl » DIV 2565 3274 1 3.5 a THREDUGH e
a Pi] 256 Zze@ | 4 STACK ARGUMENTS
@ k=4 2299 | b ERRORE IN ARGS
8 =1 2388 A4=0@
IF LEMCALI$> MOD 2=8 THEM 2& 3316 AS=8
£a 2328 IF L4=8 THEH RETURHN
k=5 2238 IF A1$="IND" THEHN 3616
d=z 2348 IF L4=1 AND RAi$="E"™ THEM 34
Blidr=16%184+0¢ 1 14
FOR I=1t TO LEM{f1%> STEF 2 2358 FOR I=1 TO L4
BloK»=1R0¥DCI3+0CI+1 2368 FI=HUMIAI$LI. I
E=k+1 FZI7A IF <x1<443 0OR X 7 RAMDO ¥1<
MEXT 1 >3 THEN 2460
M=Z+LENCAL1$>» MOD Z+LEMCALS$: 22288 HEXT 1
oIy = 2389 GOTO 32414
GOTD 1458 Z4d@d IF L4>1 THEH 3430
DISP "EREDORE IH HUMERIC DRTRA 2418 IF HUMCA1$>:-64 AND NUMCIA1$>
. 1% <¥5 THEH R4=3
2758 GOTO 1178 34z IF HUMIR1$>:>926 AHOD NUMCAL$?
2768 ! ALPHA APFEND DATA <182 THEN HA4=3.5
2778 IF F$="DATASEQ"™ THEM 785a 2430 IF Al$="¥" THEN A4=4
2779 T1#="APPEND"&" '“ifAigsr'" 2448 IF Al%="Y" THEHN A4=4
2736 Blc2)=122+L4 24568 IF RiI$&="Z" THEH A4=4
27968 ! SET EBYTES TO HSCII VWALUE 2468 IF Ai+="T" THEN A4=4
2888 S1=32 247 IF A1$="L" THEH A4=4
2818 H=LEN{A1$>+2 2420 GOTO 3594
2828 GOSUB 3828 2420 IF AL1$C1.13="RA" AMD A13$LCZ2.2
2848 GOTO 1468 I="'" AHD AI$CL4.L40=""'" TH
2858 SZ=VYAL(AZ%> EH RA4=2
2855 I$=F#L" "LA2$%L": APPEMD"&“ 3508 IF RI%C1.13="'" AND AR1$LCL4.
'URALERT L43=""" THEH A4=1
2268 P1i2)=11%16+:S2~1> DIV 256 2516 IF A4>6 THEH 3558
28968 H=LEH{A1$%1+3 2528 A4=5
2928 GOTO 2825 32538 DISP "EREGR IN DATA. CHECK
29326 ' # ALPHA FREPLACE # FORE MISZIHG ' OF IMPRGPER
2948 IF F#="DATASEA" THEN 3@ia HUMBER™"
2945 I4=R1% RETURH

non
L
[

XS Y |

2950 B1o2>=112+L4 IF A4=1 THEN Al$=RI1$LC2.L4-1
2260 GOTO 2886 1

2918 S2=VALCAZ$D 28 IF RA4=2 THEM Al#%=R1$L3.L4-1
2828 B1O2)=10¥16+0(82-13 DIV 25& 1

()
n
gl
=
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IF B2(I»=1 THEH EB$=B$a":>>>:

2579 IF A4=32 THEH Ri%$=R1% 4845 MEXT I
25268 IF A4=3.5 THEH A1¥=A1% 4358 BF=B$L">>>> »>> "
2528 L4=LENCAL1$> 46855 PRIHT I$LCHR$IZ7ECHR$(3Z12%
Z&88 | SECOND ARGUMENT CHR$%<22
Zeip IF L5=8 THEN RETURH 4968 IF F$="DATA" 0OR F$="DATASEG
I628 FOR I=1 TO LS " THEHN 48E35
2638 A1=HUM{AZ23CI.I1> 4855 IF RA1<EZ>»=89 THEM PRINT USING
Ze48 IF (H¥1443 OR R1:572 AND ®1< "2e68R" : Bf
*»69 THEN Z&7a 4878 IF Al(2:=1 THEHW 4835
NEXT 1 4875 IF RAL1(Z>=2 THEHN 4825
GOTO 3219 4838 GDTO 4850
IF LS>»1 THEHW 2756 4885 PRINT USING "856R" ; EB¥
IF AZ24="X" THEHN RAS= 4898 PRINT CHR$C27>LCHR$C23:
IF A2¢="Y" THEHN AS=4 4895 L=L+1 i
IF AZ%="Z2" THEM A5S=4 4188 IF L<15 THEH RETURHN
IF A2$="T" THEHN AS= 4185 PRINT CHR&C12X
IF AZ2$="L" THEN HR3=4 4110 =8
IF HUMCRZ$3>64 AND NUMOIR2%: 4115 RETURHM
<75 THEH A5=3 4128 |  ERRORS
2748 IF HUMIAZ$2>95 AHD HUMIAZE: 4138 IF EREN<>56 THEHN 8826
<182 THEN A5=3.3 4142 DISP "INPUT STRING WRS 70O
2v5e GOTO 3310 LONG, PLERSE CHECK IT.":ERR
2760 IF RZ2FCLL.13="R" HAND RZ$C2.2 L
I="'" AHD AZ$LCLS.L53=""" TH 42808 GOTO 1179
EM AS=2 5888 T73=9 ! FLAG FOR HULL 5TE
IF A2%C1.13=""" AHD RZ2Z$LLS5. 5818 FOR I=1 TO LEHC(T9%:
LS3=""'" THEN AS=1 5828 IF TO#$CI.I3<>" " THEH SG6&8
IF RS>B THEN 3218 5838 HEST 1
5=5 5848 T3=1 ! GET HERE IF HMNULL ST
GOTO 2538 5858 RETUFN
IF AS=1 THEH AZ$=RZ2%LCZ.L5-1 2068 T9$=T3¢LI1]
1 SA7A L=LEN(TO%$>
23288 IF AS=2 THEH AZ2%$=A2*%C3.L5-1 58268 IF TO9$LL.LJI<" " THEN 583538
3 5898 TI$=TS¢[1.1-11
IF AS=3 THEN R2%=Rz% 51é8 GOTO SA7A
IF AS=2.5 THEH AZ%=RZ% 50868 E=ERRH
IF AS=4 THEN RA2%=R2Z% 8812 El1=EREL
LS=LENCAZE 2az2a IF E<>62 THEN 8858
RETURH 2838 DISP "CARTRIDGE MOT IM PLAC
8 | ALPHA STEMG PFLARCEMENT SUB E."
A k=1 &840 GOTO 3108
a FOR J=51 TO H 2@58 IF E<{:>o6 THEW 86356
@ Biddd=NUMIALI$LK.KT? 2860 DISP "FILE HOT OFEHED. WILL
26 IF A1FCK.KI="%&" THEN Bilcl)= TEY AGARIN_*
126 670 GOTO 185
2338 IF A1$CE.KI="@" THEN Bld{l)= 2838 IF E<>e7 AND E<:73 THEHW 21¢
132 3
IF RI$CE.KI="#" THEN B1dl1)= a3 DISF "CAN NOT FIMD FILE '41
23 FCHE'"
K=k+1 2188 DISP “"GET THPE WITH ‘41FCHNS
NEXT J ' FILE ON IT."
RETUEN 2114 DISP "HAVE YOU I[HSERTED THE
! BUTPUT STRING GEHERATIOHN TAFE? 'Y'OR'N'"
FOrR J=1 TO H 2128 INPUT X%
D3 Jx=B1{.12 2132@ IF X¢="y" THEN 185
FOoR I=J4%% 7O {Jd-1>%2+1 STEF 2140 IF “%{>"N" THEHN 2118
-1 2156 GO0TO 2156
B2CI¥»=D3{J>» MOD 2 21668 DISP "TAPE READ ERREOR.™
DECAx=0ZcC 0y DIV = 2178 GOTD 3144
HEXT 1 2120 E=EREN
HEXT J 9138 E1=ERRL
B="%>  >> " 9148 PRINT "ERROR":E:;"RT LINE";E
FOR I=1 T S%H 1
IF B2<I>»=8 THEN B$=B#%&">> 2150 DISP "ARBORTED"
" 2178 END
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