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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 2631 G 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. 

5 



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 besure 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. 

11rliljlllillillillllllllllllllllllllllllllllllllllill11111111111111111111111111111111111111111111111111111111111111111111111111111111 
I I' II' II I t HE:DER PROGRAM I~FORMATION t 

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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8 Description of Bar Code Types 

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 

HEADER 

A 
B 
C 

D 

C D 

COMPLETE FUNCTION CODE 

8 bit Checksum (End-around Carry) 
4 bit Type Indicator (Set to Four) 
4 bit Unused (Set to Zero) 

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

Figure 2. Direct Execution Type Bar Code 
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Data Bar Code 
Data type bar code can contain either a number or an alphanumeric string. A number may have up to 29 digits, 

however internally the HP-41 has only ten digits in the mantissa and two digits in the exponent. An alphanumeric string 

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

Standard Data 

When numeric data is read it is loaded into the X-register. Alphanumeric data is either appended to the current con­

tents of the Alpha register, or the Alpha register is cleared before the string is loaded. The wand function [WNDDTX [ 

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, [WNDDTX I , 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 

HEADER 

A B 

HEADER 

A 
B 
C 

D 

A 
B 

C 

C 

NUMERIC DATA 

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

12 bits Header (1-112 Bytes) 
Up to 29 Digits 

Figure 3. Numeric Data Type Bar Code 

C D 

ALPHANUMERIC DATA 

8 bit Checksum (End-around Carry) 
4 bit Type Indicator (Set to Seven or Eight) 
4 bits Number of ASCII Characters in String 

16 bits - 2 Byte Header 
Up to 14 Alphanumeric Characters 

Figure 4. Alpha Data Type Bar Code 



10 Description of Bar Code Types 

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 I WNDDTX I 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 I WNDDTX I , 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 I WNDDTX I control). Please note that the alpha 

types, 10 and 11, do not have a character count within the header. 

A B C D 

HEADER DATA 

A 8 bit Checksum (End-around Carry) 
B 4 bit Type Indicator (Set to Nine, Ten, or Eleven) 
C 12 bit Sequence Number 

D 24 bits = 3 Byte Header 

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

"The first marketed version of the HP 82153A Wand was revision E. There is no functional difference between revisions E and F except for the use of the 
additional sequenced data bar code types. To determine the revision letter of your wand remove all modules from your HP-4I, then plug in the wand 
and press I Shift I, ~ 2 I RIS I. 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. 

FUNCTION 

o 
1 

9 

EEX 
CHS 
-E--

ONE BYTE PAPER KEYBOARD 

a a a a b b b b -...- -...-
A B 

VALUE OF A 

0000 
1000 

1001 
0101 
1101 
0011 
1011 

VALUE OF B 

0000 
0001 

1001 
1010 
1011 
1100 
1101 



12 Description of Bar Code Types 

TWO BYTE PAPER KEYBOARD 

aaaa b ccc dddddddd ---- ----..-
ABC D 

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

3. 

4. 

5. 

A = Four bit Checksum (End-around Carry) 
B = 0 
C = 001 
D = Eight bit ASCII with Most Significant Four Bits Doubled. (For example the ASCII for 

"A" is 01000001. With most significant nybble doubled the bar code value for the 
character A becomes 10000001.) 

Indirect 
A = 10 (1010) 
B = 0 
C = 2 (010) 
D = 128 (10000000) 

Non-Programmables 
A = 
B = 
C = 

D = 

XROM 
A = 
B = 
C = 
D = 

Four bit Checksum (End-around Carry) 
0 
4 (100) 

FUNCTION VALUE 
CAT 0 

GTOL 1 
DEL 2 

COpy 3 
CLP 4 
RIS 5 

SIZE 6 
BST 7 

Four bit Checksum (End-around Carry) 
1 
f f f 
g g h h h h h h 

f f f g g = ROM I.D. Number 
h h h h h h = ROM Function Number 

FUNCTION VALUE 
SST 8 

STAYON 9 
PACK 10 

DELETE 11 
ALPHA 12 
PRGM 13 
USER 14 
ASN 15 

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



Section 2 
Physical Specifications 

There is a wide variation in the appearance of readable bar code. However, some properties are shared, and cannot vary 

beyond certain limits. This section contains a description of the characteristics of readable bar code so that you will be 

able to judge the acceptability of HP-41 bar code. 

The performance of bar code depends heavily on print quality. The printed characters must exhibit high contrast and 

good definition. Stroke width and location should be maintained as closely as possible to their nominal values. Hewlett­

Packard Corvallis Division concurs in general with the recommendations of ANSI X3.17-1977 "Characters Set and 

Print Quality for Optical Character Recognition" (OCR-A)·. Many of the recommendations in that document are 

"based largely upon expert opinion and judgement and are not fully substantiated by extensive test data and measure­

ment". Also contained in this section is a discussion of the special characteristics of HP-41 bar code which differ from 

the recommendations of OCR-A. 

Size and Shape 
All four categories of bar code that are acceptable to the HP 82153A Wand look essentially like that shown in Figure 6. 

The information contained in the bars is encoded using narrow bars for "zeroes" and bars twice as wide for "ones". 

These bars are separated by spaces which have the same width as the narrow bars. The bars containing the information 

are always preceded by two "0" bars and followed by a "1-0" combination. These "start" and "stop" sequences are 

used by the decoding electronics to determine scan direction. This allows HP-41 bar code to be scanned either forwards 

or backwards. 

11111111111111111111 -..­
START 
BARS 

BYTE 1 
-.­

BYTE 2 BYTE 3 BYTE 4 

THE NUMBER OF BYTES MAY VARY FROM 1 TO 16 

Figure 6. Configuration of HP-41 Bar Code 

-..­
STOP 
BARS 

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. 
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14 Physical Specifications 

-1 r-"o" -l r-"" 
IIIIIIII 

~~"S" 
WIDTH* TOLERANCE SUGGESTED VALUES 

"S" W+ .002" W-0.005" 
0.022" ± 0.003" 

5 

"0" W- .002" W-0.005" 
0.018" ± 0.003" 

5 

"1" 2W - .002" W-0.005" 0.038" ± 0.003" 
5 

"H" 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 I. 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 10010 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 

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

STROKES CORRECT 

"0" =0.020" 
"s" = 0.020" 

STROKES TOO WI DE 

"0" =0.026" 
"S"=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. 

ex 

I~- ..... 
I 
I 

L--I _~_~-----.:::I,---: ________ I 
d s; 0.5 mm 
o s; ex s; 30· MAX 
PREFERRED ORIENTATION IS: 
10· s; ex s; 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: 

PCS = Rw-Rb X 1000/0 / 
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 60070, 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 RinJ. 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= 

1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 

0.9 
~ 

<:: 
ii 0.8 
>-"" 
f- 0.7 :; 
i= 
0 0.6 w 
--I 
LL 0.5 w 
a:: 
0 0.4 « 
Cl. 
uJ 0.3 f-
z 
LL 0.2 z 

0.1 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

SINGLE·SHEET REFLECTIVITY, RD 

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. 

III I III 
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 ASCII Character 

1: "&" 
A H@" 

* "#" 

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 



18 Sample Software 

Commands for Program "PRGMBR" 

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

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

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

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

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

LIST - Lists the entire current HP-41 program. 

NUMBER - Automatically generates instruction numbers for HP-41 program entry. The 
starting number and size of the increment are requested by the routine. This 
routine is halted by typing "EXIT". 

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

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

RUNPRIVATE - Generates bar code for a private program. 

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

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

SCRATCH - Erases the current program. 

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

Table II. 
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PRGMBR* Program Listing 

1 (1 

15 
2(1 
25 

60 
70 

:::0 
:::5 

'35 
100 
105 
110 
115 
120 
1 ~,5 
130 
1:35 
140 
150 
160 
165 
170 
175 
1 :::0 
190 
200 

2H1 
220 

HP-41 USER LANGUAGE COMPILER AND BAR CODE GENERATION PROGRAM 
THIS PROGRAM PROMPTS FOR NUMBERED HP41 INSTRUCTICNS AND STORES THEM 
FOR LATER COMPILATION (INITIATED ON COMMAND). THE INSTRUCTION 
NUMBERS MAY BE FROM 1 TO 2240 (THE TOTAL NUMBER OF BYTES AVAILABLE 
FOR USE IN A PROGRAM) AND MUST BE INTEGERS. THE COMPILED CODE WILL 
BE USED TO DRIVE A BAR CODE GENERATION ROUTINE WHICH WILL CALCULATE 
THE BIT PATTERN FOR A ROW OF BAR CODE. THIS BIT PATTERN WILL APPEAR 
WITHIN A LOOP, AT WHICH POINT THE USER WILL BE ABLE TO CALL HIS OWN 
PLOTTING ROUTINES TO GENERATE HP-41 BAR CODE. THE COMMANDS 
AVAILABLE IN THIS PROGRAM ARE: 
1)" t·lUr·lBER": GEt'iERATE~:; L I tiE tlUr'1E:EF:~:; FOR HP-41 C I t'i~:nF:UCT I Dt'i~:; 
2) "LIST": LI~:;T~:; THE Hi~:;TRUCTIOt·j~:; CUF:F:EtnL\' anERED 
3) "Rut·j": CHECK~:; FOR PRESEt·iCE OF cor'WILED CODE AtiD F'RODUCE~:; 

THE BAR C-DE BIT PATTERN. 
4) "cor'WILE" cor'1F'ILE~:; THE CURF:nn TD<T ItHO 1'1ACHItiE CODE 
5)" PEt·lUr·lBER : AL TEF:~:; THE 41 Iti~:;TF:UCT I Ot·i [·Wi·jBEF: ~:;EOUEt'iCE 

6)" SA'· ... ETE:'<T : ~:;A ... ·'E~:; THE CURF:EtH TDn Ot·l CA~:;~:;ETTE TAPE 
7) "GETTE:'<T" RETRIE'· ... E~:; THE TE>':T FF:or'l CA~:;~:;ETTE TAF'E 
:::)" ::;A'.,.'EPF:OG : ~:;A'·"'E~:; THE cor·1F' I LED r'lACH I t·lE CODE Ot·1 TAPE 
9) "GETPROG" F:ETF.:I E'· ... E::; THE cor'WILED CODE FF:or'l TAPE 
10:0 "D':IT" : HALTS THE U~:;EF.: LAt·lGUAGE cor'lPILEF: PF:OGF;Ar'l 
1 i)" DELETE": DELETE~:; THE t·lAr·lED HlSTRUCT I m·j t·lUr·lBER FRor'l THE 

CUF:F:nn TDn. 
12:' "~:;CRATCH": ERA~:;E~:; THE CUF:REtH Itl~:;TRUCTIOt·r:. EtHEF:ED 
13) "RUt·WF:I"'iATE": GEt'lERATE~:; BAR CODE FOR A PRI'·iATE F'ROI:;RAI'l 

! ******************************************************************** 
INTEGER I,J,K,L,V,R,Rl,C,Cl,C2(60),T,P(2240),Mr2240),Ml,Pl,P2,Kl(2240) 
INTEGER Fl,F2,F3,F4,F5,F6,F7,F:::,F9,E,El,E2,E3(15),E4, Il(103),D,X,Y,Z 
INTEGER I5,Bl,B2,B3,T5,Hl,H2,P5,L5,C5,S3,SI(16),B(132),Vl,V2,V3 
DII'l TS[60J,T1S[30J,T2S[30J,SS[50J,AS[1500J,BS[915J 
DIM SlS(27)[IJ,IS(104)[6J,H1S[3J,H2S[3J,H4S[9J,CS(60)[lJ 
I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

I'lAIN PROGRAM: WRITES PROI'lPT FOR TEXT OR COMI'lAND ENTRY AND EITHER 
DECODES THE INSTRUCTION NUMBER AND ENTERS THE TEXT INTO THE TEXT 
ARRAY, OR USES THE COI'lMAND JUMP TABLE TO JUMP TO THE CORRECT COMMAND 

ON ERROR GOTO 4250 
225 H1S=CHRS(27)&CHRS(31)&CHRS(2) 
230 H2S=CHRS(27)&CHRS(:::3) 

ISET UP DIABLO CONTROL CODES 

2:35 H4S=" 
237 TS=T1S=T2S="" 
240 
245 FOR 1=1 TO 26 
250 READ SlS(I) 
255 ~~E>::T I 
260 FOR 1=1 TO 103 
265 F:EAD IS ( I ) , 11 ( I ) 
270 t·jE>:T I 
275 FOR 1=1 TO 60 
2:::0 READ CS(I),C2(I) 
2:::5 tlE>:T I 
290 
295 FOR 1=1 TO 2240 
300 P(I)=-1 
305 r'l(I)=-1 
310 t·jE><T I 
:~:15 A$=IIII 

317 T=F6=F:::=O 

IREAD LOCAL LABELS & STACK REGISTER I'lNEI'lONICS INTO SI$ 

IREAD SORTED INSTRUCTION I'lNEI'lONICS INTO IS, INSTRUC. 
IVALUES INTO 11 FOR TABLE DPIVER 

IREAD IN VALID CHARACTER TABLES FOR CHARACTER CHECK 
ICHARACTERS IN CS; CHARACTER CODE IN C2 

I INITIALIZE ARRAY OF POINTERS INTO TEXT STPING 
I INITIALIZE COMPILED PROGRAM ARRAY 

I INITIALIZE TEXT STRING POINTER AND FLAGS 

323 IF (T1S="f-j") OR (Tl$="t~O") THEt·j 350 
324 IF TS="SCRATCH" THEt·l 35(1 
325 GOTO 3500 !PRINT OUT REFERENCE TABLE 
*" COI_~t-.t e'sv B'lTE PIJb 1 i C .:it i on:;:· ~ I tic. COP~)~-' i l;1ht 1 '3:::(1. 
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BEGIN PROMPTER SECTION: ASK FOR COMMAND OR INSTRUCTION 
350 It·WUT")", Tt 
:355 I=F'O::;(T$~ II II) ISET I TO FIRST WORD OF INPUT 
:360 V=K=D=~j 

:365 
:37(1 

P5=1 ISET PRIVACY FLAG TO INDICA1E A NON-PRIVATE PROGRAM 
IF 1=0 THEN 530 lONE WORD COMMAND 
Tlt=TH 1, I-I J ! DnF<:ACT FIR:n ~'JOF<:D OF ItlF'UT 
IF TI$< >"DELETE" THEti 4[15 I CHEO:: FOR A DELETE CUt'H'1AtHi 
Tlt=TRIMtcTt[I+1J) 
I =LEt'l n 1 $) + 1 
D=1 

::::90 
395 
400 
405 
410 
415 
42[1 
425 
430 

IF 1-1>4 THEN 510 ICALCULATE INSTRUCTION NUMBER VALUE 
FOR J=I-l TO 1 STEP -1 

IF (Tit[J, JJ< "0"::0 OR (Tlt[} .• JJ > "9") THEt'l :;00 
V=V+(NUMCTlt[J,JJ)-48)*10 A K 
K=f'::+ 1 

t·lD:T J 
4:35 IF V>2240 THEN 510 
450 IF D<>1 THEN 465 
455 P(\,I)=-l 

IDELETE INSTRUCITON IF FLAG IS SET 

46[1 GOTO ::::50 
465 Tt=TRIMt(Tt[I+1J) 
470 At=At::.,Tt::.," !" 

!ENTER TEXT AND DELIMITER INTO TEXT ARRAY AND STORE 
!POINTER AT THE INDEX GIVEN BY INSTRUC1ION NUMBER 

p (\,1) =T 
T=T+LE~l C Tt) + 1 
GOTO :350 

I ERROR t'1ESSAGES 

475 
48[1 
4:::5 
495 
5~3~3 

505 
5113 

PF<:ItH ",~,,~, - GI',iE t'W~1BEF<:ED :::TATEt'1EtH OF~ A COt'1i'jAt'HI" 
GOTO 35[1 
PI': nH ":::TATE~1EtH t·Wt'1BER ',iALUE TOO LARGE" 

515 GOTO :35[1 
525 I *** COMMAND JUMP TABLE *** 
530 IF Tt="tiUt'1BER" THEt·l 670 
5:35 IF Tt="L!:::T" THEt·l 7:::5 
540 IF T$=" RUt-l" THEt·l '325 
545 IF Tt="COMPILE" THEN 1855 
550 IF Tt="??" THEN :35013 
555 IF T$=" RE~Wt'1E:ER" THE~l :371 [1 
560 IF Tt=":::A',iETE:,n" THnl :3:::45 
565 IF Tt="GETTEXT" THEN 3935 
57~) IF Tt="SA'",'EPROG" THEt'l 4~J55 

575 IF Tt="GETPPOG" THEti 414[1 
58~) IF Tt=":::CF~ATCH" THE~l 295 
585 IF T$=" D; IT" THEtl STOP 
590 IF Tt()"RUNPPIVATE" THEN 605 
5'~5 P5=2 
600 GOTO 925 
6~)5 PRItH ".~,.) - Utll':ECDG~lIZABLE COt'H1At'HI" 
610 GOTD 3513 IGO BAO( TO PROt'1PTER 
6213 I * * * * * * * * END OF MAIN PROGPAM * * * * * * * * * * * * 
645 ! * * * * * * * * 'AUTO' ROUTINE * * * * * * * * * * * * * * * * * 
655 THIS ROUTINE AUTOMATICALLY NUMBERS THE 41C INSTRUCTIONS AND 
660 THEM INTO THE TEXT ARPAY. TO LEAVE THIS ROUTINE. TYPE 'EXIT' 
670 ItWUT "GI\"E THE :::TARTlt·1G ',iALUE At·HI :::IZE OF THE It'~CREt'1EtH",\I,>;1 

675 IF 1,.'>22413 THEN 730 
680 PRI~H ")";\1 
685 I t~PUT T$ 
690 IF Tt="E:'<IT" THEt·l :340 
700 At=Atf,.,Tt2.," I" 
705 P(V)=T 
710 T=T+LEN(Tt)+1 
715 '.'=V+>': 1 
720 GOTO 675 

IPRINT THE PROMPT AND THE LINE NUMBER 

!LEAVE ROUTINE AND GO TO NORMAL PROMPT 
IENTER INSTRUCTION INTO TEXT ARRAY 

7:30 PRItHEP 1:3 16 IEF.:F.:CIP t'1ES:::AGE FOF.: :HATEt'1EtH t·lUt'1BEF.: 
7:35 PRINT "STATEMENT NUMBER VALUE TOO LARGE" 
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740 GO TO 340 IRETURN TO NORMAL PROMPT 
750 * * * * * * * * * END OF 'AUTO' ROUTINE * * * * * * * * * * * * * 
775 ! *' '* *' *' *' * '* '* '* II LIS T ,,' ~~ I] UTI t·~ E '* * * *' * *" '* *" *' + .=t;. '* '* * 
7::;:1 I THE; ROUTIt~E LIST::; THE CURF:Etn PROGRAf'l HELD It·~ THE TE:-:T ::;TRn~G 
7:::5 FOR 1=1 TO 2240 I :HEP THROUGH PO I tHEf': TABLE AtHi F'F: I tH 
790 IF P(I){O THEN :::10 lOUT TEXT IF A VALID POINTER IS SEEN 
:::00 T1S=FNIS(AS,P(I» 
:::05 PRINT I;T1S 

815 GO TO 350 
:::25 I * * * * * * * * * END OF 'LIST' ROUTINE * * * * * * * * * * + * 
:::45 I * * * * * * * * * * * 'RUN' ROUTINE * * * + + + + + + * + + * * * 
:::55 I BAR CODE DATA GENERATION ROUTINE: THIS ROUTINE TAkES COMPILED PROGRAM 
:::60 I HELD IN THE 'M' ARRAY AND CONVERTS IT INTO THE BIT PATTERN REPRESENTING 
:::65 I HP-41 BAR CODE. THE BIT PATTERN APPEARS WITHIN A LOOP IN 16 BYTE SEG­
:::70 ! MENTS, INCLUDING 3 BYTES OF HEADER DATA AND START AND STOP BITS. OTHER 
:::75 I INFORMATION SEEN AT THAT POINT WILL BE: 
::::::5 I)THE NUMBER OF BYTES IN THE CURRENT SEGMENT (HELD IN 'B2') 
:::90 2)THE LINE NUMBER OF THE FIRST INSTRUCTION IN THE CURRENT SEGMENT 
:::95 (HELD IN 'L5') 
900 3)THE LINE NUMBER OF THE LAST INSTRUCTION SEEN IN THE CURRENT 
905 SEGMENT (HELD IN '15') 
910 4) THE BAR CODE ROW NUMBER ('HELD IN '53') 
925 IF F:::=1 THEN 940 ICHECK FOR PREVIOUS COMPILATION 
'?3(1 PRItH "A PROGRRr'l f'1U::;T BE COf'lF'ILED FIR::;Ti" 
'3:35 GO TO :350 
940 It·WUT "EtHER THE TITLE OF THE F'ROGRAf'l (60 CHAF:ACTE~::::: OF: LE::;:::)", TS 
942 I ******THIS SECTION WRITES OUT TO THE DIABLO 165(1 ********** 
943 PRINTER IS 9 ISET PRINTER TO DIABLO LU 
945 PRINT CHRS(12) 
950 PRINT USING "10X,50A";TS 
955 PRI tH " " 

THEt·~ :'<=i<+ 1 
IS2 CONTAINS THE NUMBER OF BYTES IN THE PROGRAM 96(1 ;"':=::;2 DI..,,' 7 

965 IF S2 MOD 7)(1 
'370 PRItH" PROGRAM REGISTERS NEEDED: ,~ 

975 PRItH" " 
977 PRINTER IS 16 
985 I ~=1.71 
990 Bl=O 
'3'35 E:2=J 
1(100 B3=0 
1005 T5=0 
101~) S:3=(1 
Hl15 Hl=O 
1020 H2=0 
1025 L5=1 
1030 C5=(1 
10:35 FOR 1=1 TO 132 
104(1 B(I)=(1 
1 045 t'~E:'n I 
1050 BS="" 

IRESET PRINTER BACK TO CRT 
ISTART HP-41 INSTRUCTION COUNTER AT 0 
ISTART COMPILED DATA ARRAY 'M' POINTER AT (1 
ISTART BAR CODE ROW BYTE POINTER AT 3 
ISTART INSTRUCTION LENGTH COUNTER AT 0 
ISTART # OF WORDS SINCE LAST INST. COUNTER AT 0 
ISTART BAR CODE ROW COUNTER AT (1 

ISTART LERDING PARTIRL FCN. BYTE COUNTER RT (1 
ISTART TRAILING PARTIAL FCN. BYTE COUNTER AT 0 
ISTART FIRST INSTRUCTION OF ROW COUNTER AT 0 
ISTART CHECKSUM COUNTER (SUM MOD 256) AT (1 

IZERO OUT THE BIT PATTERN RRRAY 

1065 I INSTRUCTION TRANSLATION SECTION: LOAD INSTRUCTIONS INTO A BAR CODE 
1070 I ROW AND KEEP COUNTERS FOR THE HEADER DATA (NOTE THAT B3 IS SET TO THE 
1075 I NUMBER OF BYTES EXPECTED TO COMPLETE THE CURRENT INSTRUCTION, AND 
10:::0! SERVES AS A FLAG FOR THE BEGINNING OF THE NEXT INSTRUCTION) 
1095 SI(B2+1)=M(Bl+1) ITRANSFER WORD FROM 'M'INTO 16 BYTE BUFFER SI 
1100 Bl=Bl+1 I UPDATE ","RRIABLE~; 

1105 B2=B2+1 
111 (1 B3=B:;::-1 
1120 IF B3{>0 THEN 1135 IIF B3=0 THEN INSTRUCTION ENDS; RESET COUNTER 
1125 T5=~) 

1130 GOTO 1435 
1135 IF B3{0 THEN 1155 IIF B3}0 THEN INSTRUCTION CONTINUES 
1140 T5=T5+1 
1145 GOTO 1435 
1155 IF Sl(B2)()0 THEN 15=15+1 IIF B3(0 THEN INSTRUCTION IS STARTING; INCREMENT 
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1160 IF M(Bl»143 THEN 1300 ICOUNTER IF NON-NULL INST. AND CHECK FOR LENGTH 
1170 ! **PROCESS NE BYTE INSTRUCTIONS** 
1175 CHECK FOR AN ALPHA E~EC~TE OR A GOTO ALPHA 
1180 I INSTRUCTION. (GET SIZE FROM SECOND BYTE) 
1185 IF (M(Bl)(:29) AND (M(Bl) )30) THEN 1215 
1190 B3=M(Bl+1) MOD 16+1 
1195 T5=T5+1 
12~)0 GOTO 1435 
1210 I CHECK FOR A DIGIT ENTRY INSTRuCT}ON 
1215 IF (M(Bl){16) OR (M(Bl»28) THEN 1270 
1220 I=Bl+l 
1225 IF (M(I)(16) OR (M(I»28) THEN 1240 
1230 1=1+1 ISTEP THROUGH INSTRUCTIONS UNTIL END OF 
1235 GOTO 1225 IDIGIT ENTRY HAS BEEN SEEN 
124(1 B::::=I-Bl-l 
1245 T5=T5+1 
1250 IF B3()0 THEN 1435 
1255 T5=0 
1260 GOTO 1435 
1265 ! 

ICHECK FOR SINGLE DIGIT INSTRUCTION 

1270 B::::=0 I F'ROCE~:;~:; ALL OTHEP Ot~E E;'iTE I tj~:;TF:UCT I ot'l~:; 
1275 T5=O 
128~) GOTD 1435 
1290 I **PPOCESS TWO BYTE INSTRUCTIONS** 
1300 IF M(Bl»207 THEN 1370 ICHECK FOP ALPHA LABEL AND END INSTPUCTIONS 
1305 IF (M(Bl)(192) OP (M(Bl»205) THEN 1345 
1310 T.5=T5+1 
1315 IF Bl+2(S2 THEN 1330 
1320 B3=2 
132:; GOTO 1435 
1330 B3=M(Bl+2) MOD 16+2 
1:;:35 GOTO 1435 
1345 B::::=1 
1350 T5=T5+1 
1 ::::55 GOTO 1435 

ICHECK FOP THE END INSTPUCTION 

IALPHA LABEL:GET SIZE FPOM THIRD BYTE 

IPROCESS SHOPT FOPM GTO'S ~TWO BYTES LONG) 

1365 ! **PPOCESS THPEE BYTE INSTPUCTIONS** 
1370 IF M(Bl»240 THEN 1395 !PPOCESS LONG FOPM GTO'S AND XEQ'S 
1371 IF M(Bl)=240 THEN 1270 
1:375 
1 :::::::~) T5=T5+ 1 
1 :::::::5 GOTO 1435 
1395 B3=M(Bl) MOD 16 IPROCESS ALPHA DATA ENTRY INSTPUCTIONS 
1400 T5=T5+1 I(GET LENGTH FPOM FIPST BYTE) 
1415 I BAP CODE ROW SETUP SECTION: TAKE DATA FOP THIS ROW AND 
1420 I CALCULATE THE HEADEP DATA AND OTHEP VARIABLES 
1430 I CHECK FOP A COMPLETED RDW (A FILLED BUFFEPl 
1435 IF (B2(16) AND (Bl(S2) THEN 1095 
1445 Hl=H2 IUPDATE PAPTIAL FUNCTION COUNTERS 
1450 H2=B3 
1455 SI(3)=Hl MOD 16*16+T5 MOD 16 
1456 IF Hl(=B2-3 THEN 1470 
1457 Hl=B2-3 
1458 SI(3'=Hl MOD 16*16+Hl MOD 16 
1465 I ENTEP PPIVACY VALUE AND SEQUENCE NUMBEP 
1470 SI(2)=P5*16+S3 MOD 16 
1480 FOP 1=2 TO B2 ICALCULATE CHECKSUM (A CUMU~~T!VE SUM MOD 256) 
1485 C5=C5+S1(1) MOD 256 
1490 IF (5)=256 THEN C5=C5 MOD 256+1 
1495 t~Dn I 
1500 ~:;I(I)=C5 

1515 I CONVEPSION SECTION: CONVEPT THE CURPENT POW OR SEGMENT INTO A 
1520 ! BIT PATTERN PEPPESENTING THE BAP CODE. 
15:3(1 S:3=::;:~:+ 1 
1535 FOP 1=1 TO B2 
1540 :"~=S1(1) 

I COt'~""'EPT DEClt'1AL DATA TO A BItlHP\' PATTEPt·l 

1545 FOR Y=2+I*8 TO 3+(1-1)*8 STEP -1 



1550 B(Y)=X MOD 2 
1555 ::.::= >:; D I 1,/ 2 
156~J E:'<T 'r' 
1565 tl >n I 
1575 B 1)=0 
15:::W B 2)=(1 
1585 B B2*:::+3)=1 
1590 B B2*:::::+4)=0 
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'ADD START AND STOP BITS 

1605 AT THIS FOINT, THE ARRAY 'B' HOLDS A SERIES 0 1 SAND 0'S 
1610 REPRESENTING A SINGLE ROW OF 41C PROGRAM BAR ODE, INCLUDING 
1615 THE START AND STOP BITS. OTHER DATA WILL BE FUND IN THE 
1620 VARIABLES B2,S3,L5 AND IS AS EXPLAINED ABOVE. 
163(1 ***THIS IS THE BAR CODE GENERATION AND OUTPUT SECTI N USED BY*** 
1635 ***HP FOR BAR CODE GENERATION ON A DIABLO 1650 DAIS WHEEL****** 
1640 ***PRINTER WITH A TITAN 1(1 96-CHARACTER METALLIC DA SY WHEEL**** 
165(1 Tl$=FNP$(S3+1-1,L5,I5) 
1652 PRINTER IS 9 'SET PRINTER TO DIABLO LU 
1655 PF:ItH U:::nt·lG "3>':, 20A"; Tl$ 
166(1 L=B2*:::+4 
1665 GOSUB 4460 IGENERATE BAR PATTERN FROM BIT PATTERN 
1670 PRItH U::;HlG "3>':,3A,10A,915A,2A";Hl$,H4$,B$,H2$ 
1675 PRItH 
1680 IF S3 MOD 18=0 THEN PRINT CHR$(12) 
1682 PRINTER IS 16 'RESET PRINTER TO CRT 
1683 I ***** END OF DIABLO OUTPUT SECTION ***** 
1690 I 
16'35 ! 

CLEANUP SECTION: THIS SECTION RESETS VARIABLES TO PREPARE FOR 
GENERATION OF THE NEXT ROW OF BAR CODE. 

1705 FOR 1=1 TO 16 
1710 ::;1(1)=0 
1715 B(!)=O 
1 ?2~J t·lE:n I 
1725 FOR 1=17 TO 132 
1730 B(I)=O 
17::::5 t·lE:,n I 
1740 B2=3 
1745 L5=I5 
1750 IF B3=0 THEN L5=L5+1 
1755 IF Bl(S2 THEN 1095 

I ZERO OUT THE 16 B'ilE Bfik: CODE RO~,j BUFFER 

I ZERO OUT THE BIT PATTEF.:tl ~,F:FA'i 

'RESET 81 BUFFER POINTER TO 3 
'UPDATE FIRST INSTR. COUNTER TO CURRENT INSTR. 
'CHECK FOR THE START OF A NEW INSTRUCTION 

1762 F'F:ItH "BAr;: CODE GnlEF::ATICltl COt'1PLETED" 
1765 GOTO 350 IGO BACK TO PROMPT IF BAR CODE GENERATION HAS 
1770 I BEEN COMPLETED 
1780 I * * * * * * * * * * * END OF 'RUN' ROUTINE * * * * * * * * * * * * 
1805 * * * * * * * * * * 'COMPILE' ROUTINE * * * * * * * * * * * * * * * 
1815 I HP-41 INSTRUCTION INTERPRETATION FOUTINE: THIS ROUTINE INTERPRETS 
1820 I THE INSTRUCTIONS ENTERED IN THE TEXT ARRAY AND LOADS THE MACHINE 
1825 I CODE INTO THE 'M' ARRAY. THE INTERPRETER IS TABLE DRIVEN EXCEPT 
183(1 I FOR THOSE INSTRUCTIONS WHOSE OPERANDS CHANGE THE LENGTH OF THE 
1835 I INSTRUCTION (GTO'S,LBL'S OR XEO'S), DIGIT ENTRY INSTRUCTIONS, 
1840 I OR INSTRUCTIONS INVOLVING ALPHANUMERIC TEXT. THE PROCESS MAY BE 
1842 I ABORTED IF AN ERROR IS ENCOUNTERED BY TYPING 'ABORT' IN RESPONSE 
1843 TO THE ERROR MESSAGE. 
1:::55 t'11=1 I ::;TAF.:T t'1ACHItlE CODE AF.:RA'!, HmE>: AT 1 
1875 FOR J=1 TO 2240 'LOOP THROUGH THE INSTRUCTION POINTER ARRAY 
1880 IF P(J)(O THEN 3335 'AND LOOK FOR A VALID POINTER 
1885 T$=FNI$(A$,P(J)) 'THEN EXTRACT THE INSTRUCTION FROM THE TEXT ARRAY 
1 ::::::7 E4=t'11 I ::;A',/E CUF.:REtH f'1ACH I t·lE CODE A F.: F.: A 0.,' PO I tHER 
18'35 I ::;CAt-H·lEF.: ::;ECT I Ot·l: TH I ::; ::;ECT I Otl ::;CRtl::; THE I tl::;TF.:UCT I Ot·l AtlD ::;nm::; 
1900 I THE DECODED TEXT TO THE INTERPRETING SECTION. IT ALSO SETS 
1905 I SEVERAL FLAGS (Fl-F6) FOR THE FOLLOWING CONDITIONS, RESPECTIVELY: 
1910 I ALPHA APPEND INSTRUCTION, ANY TEXT INSTRUCTION, ANY ONE WORD 
1915 INSTRUCTION, ANY ALPHA OPERAND, ANY INDIRECT OPERAND, AND ANY 
1920 I DIGIT ENTRY INSTRUCTION. 
l'no Tl$=T2$=" " I ItlITIALIZE FLAG::; At·m TE>:T ',,iAF.:IABLE::; 
1935 Pl=P2=0 
19:37 1,/=-1 
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1940 IF F6()1 THEN 1955 
1945 t'10::t'11)=0 
1950 t'11 =t'11 + 1 
1955 Fl=F2=F3=F4=F5=F6=0 
1 '360 S$=T$ 

IADD A NULL INSTPUCTION BETWEEN ADJACENT DIGIT 
IENTPY INSTPUCTIONS 

1 '~65 IF 0:: T$=" Et-lD") O~: 0:: T$=". ErHi. ") THEt·j 3355 
1 '370 I CHECK FO~: A TE>:T ErHP',' I r·j:::TPUCT I Orj 
1975 IF (T$[l, 1]<>""") AtHl (T$[1,2](>"A"''') THEtj 2055 
1980 IF T$[1,2](>"A"" THEr·j 2000 
1985 T$=T$[2] ICHECK FOP ALPHA APPEND TEXT INSTPUCTION 
1'390 Fl=l 
2000 L=LEN(T$) IFIND END OF TEXT AND CHECK FOP EPPOPS 
2005 IF L(18 THEN 2020 
2010 p~:rrH "ALPHA ::::H:HjG TOO LOtH; It·j LHjE # "; J 
2015 GOTO 2230 
202(1 IF T$[L, LJ="'" THEt·j 2040 
2025 P~:ItH "EF.:F.:O~: Ir·j ALPHA F.:EGI::::TEP ErHF.:\' IN:::H:UCTIOrj AT LIrjE # ";J 
2035 GOTO 2230 
2040 F2=1 I :::ET TE><T FLAC; 
2045 GOTO 2275 
2055 FOF.: 1=1 TO LEN(T$) ICHECK FOP A DIGIT ENTPY INSTF.:UCTION 
2060 T 1 $=TH I, IJ 
2065 IF (Tl$)="0") AtHI (Tl$,::="9") THEr·j 20:::5 
2070 IF «T1$="+") O~: (Tl$="-"» ArHI (LEr'j(T$»1\ THEr·j 20:::5 
2075 IF (Tl$=" ") OF.: (Tl$="E") O~: (Tl$=".") THEr·j 20:::5 
2080 GOTO 2105 INOT A DIGIT ENTRY INSTP.; CONTINUE SCAN 
20 ::: 5 r·j E :'< T 
2090 F6=1 
20'35 GOTO 2275 

ISET DIGIT ENTF.:Y FLAG 

2105 Pl=F'O:::(T$," ") ILOOK FOF.: Arj OF'EF:Ar·jD OF THE Irj:::T~·UCTIOr·j 

2110 IF Pl(>O THEN 2130 ISET FLAG AND PETUPN IF ONLY ONE WOPD LONG 
2115 F3=1 
2120 GO TO 221'5 
2130 Tl$=TPIM$(T$[Pl+l]) IGET FIPST OPEPAND AND CHECK FOP AN ALPHA STF.:ING 
2135 T$=T$[1,Pl-1J 
2140 L=LEN(Tl$) 
2145 IF (Tl$[I,I](>"''') O~: (Tl$[L,LJ(::'''''') THEri 2175 
2150 IF L>9 THEN 2010 ICHECK FOP LENGTH OF OPEF.:AND 
2155 Tl$=T1$[2,L-1J 
216(1 F4=1 
2165 GOTO 2275 
2175 P2=F'0::: 0:: T 1 $," ") I GET :::ECOflD OPEF.:Ar·HI FHHI CHECf. FC,F: I r·HI I ~:ECT I Or·j 
2180 IF P2=0 THEN ~~~u 

2185 T2$=Tl$[1,P2-1J 
2190 IF T2$="It·lD" THEtj 221(1 
2195 pF.:rrH "OPEF.:At·lD EF.:~:OP Hj LIt·jE # "; J 
2205 C;OTO 2230 
2210 F5=1 ISET INDIPECTION FLAG AND EXTF.:ACT NUMEF.:IC OPEPAND 
2215 Tl$=TPIM$(Tl$[P2~lJ) 
2220 IF LEN(Tl$)(=2 THEN 2275 
2225 PF.:ItH "EF.:~:O~: Ir·j r·Wt'1EF.:IC OPEF:At·HI Itj LIt·jE # "; J 
2230 GO:::UB :3400 
2235 GO TO 1930 
2250 I INTEF.:PF.:ETINC; SECTION: THIS SECTION THKES THE DECODED TEXT HELD IN 
2255 I T$,Tl$ AND T2$, INTEPPF.:ETS THE INSTPUCTION AND ENTEPS THE MACHINE 
2260 I CODE INTO THE AF.:PAY 'M' AT THE POSITION GIVEN BY THE POINTEP 'Ml'. 
2265 I AN EPF.:OF.: CAUSES A MESSAGE TO BE PF.:INTED WHICH PEGUESTS A COPRECTION. 
2275 IF F2<>1 THEN 2395 ICHECK FOF.: A TEXT ENTF.:Y INSTF.:UCTION 
2285 M(Ml)=240+L-2 IENTER LENGTH OF TEXT 
230~3 >':= 1 
2::;:(15 '/=5'3 
2315 IF F (>1 THEN 2333 
2316 M(Ml =M(Ml)+l 
2317 ~11=t'1 +1 
232(1 ~1 0'11 = 127 

IADD COUNTER FOR EXTF.:A BYTE IF APPEND INST. 

I PUT Hj 2rHl B\'TE 
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2:~:3:3 t'11 =t'11 + 
2335 FOP 1= TO L-l ICHECK FOF.: '.,.'ALID CHAF.:ACTEP::; AtlD ADD TO It·l::;T. 
2:340 Z=Ft'lS :'<, ..,.', ':T$[ I, I]), C$(*» 
2345 IF Z( 0 THEN 2370 
235(1 F'F.: I tl "Hl"iAL I II CHAPACTEP Hl LABEL OF.: TDa" 
2365 GOTO 2230 1 IF EPPOP EXISTS 
2370 M(Ml)=C2(Z) 
2372 t'11 =t'll + 1 
2375 tlE:n I 
2:~::::0 C;OTO 3335 
2395 IF F6{)1 THEN 2660 
240(1 F'3=0 

IENTEP VALID CHARACTEP 

'CHECK FOP DIGIT ENTPY INSTPUCTION 

2410 IF (T$[ 1,1]( >"+") AtHi (T$[ 1,1]( >"-") THEt'l 2435 
2415 IF T$ [1,1] ('>" -" THEtl 24~:[1 1 CHEU< FOP t'l I tw::; ::; I I~t'l 

242(1 t'l '. t'll ) =2::: 
2425 t'11 =t'11 + 1 
243(1 T$=T$[2] 
2435 Ll=F'O::;(T$," ") 
2440 L2=PO::;(T$, "E") 
2445 IF Ll=O THEN Ll=LEN(T$) 
2450 IF L2(>0 THEN Ll=L2-1 

ILOOK FOP EXPONENT 

2460 FOP 1=1 TO Ll IENTEP MANTISSA INTO MACHINE CODE APPAY 
~:465 IF TH I, I]{ >"," THEt'l 2495 1 CHECf< FOP THE DEClt'lAL F':=iItH 
2470 IF F9=1 THEN 2530 
2475 F9=1 
24:::0 t'l (t'11', =26 
24:::5 t'll =t'11 + 1 
24'3(1 GOTO 251 [1 

24'35 IF (T$[I,I]("O") OF.: (T$[I,I]>"'3") THEtl 24'30 
25(H) t'10'11) =tlUt'1( TH I , I]) -32 
2505 t'11 =t'11 + 1 
2510 tlD:T I 
2520 IF (Ll=LEN(T$» AND (L2=0) THEN 3335 1CHECK FOP EPPOPS IN MANTISSA 
2525 IF (I=Ll) OP (I=L2) THEN 2555 
25:30 F'PItH "DIi~IT EtHP"'" Hl::;TPUCTIOtl EPPOF.: Itl LItlE ** "; J 
2535 GO::;UB 3400 
2545 GO TO 2400 
2555 T$=TPIM$(T$[IJ) IENTEP EXPONENT IF IT EXISTS 
2560 IF TH 1,1]{ >"E" THEtl 253(1 
2565 
257(1 
.-,t:"~C' 

.:::. ,_I" ,_I 

t'1(t'11 )=27 
~11=t'11+1 

H=TH2] 
1FT $ [ 1 , 1 ] ::: > II - II 

25:::5 t1 (t'll::' =2:3 
2590 t'11=t'11+1 

THEtl 2600 ICHECK FOP NEGATIVE EXPONENT 

260~) IF (T$[l,l]="-") OF: (T$[l,l]="+") THEt·l T$=T$[2J 
2605 T$=TPIM$(T$) 
2610 L=LEtl (T$) IADD EXPONENT TO MACHINE CODE APPAY 
2615 IF L>2 THEN 2530 
2620 FOP 1=1 TO L 
2625 IF (T$[ I, I J{ "0") OF.: (T$[ I, I] >"9") THEtl 25:::0 
2630 M(Ml)=NUM(T$[I,I])~32 

2635 t'11 =t'11 + 1 
2640 tlE:n I 
2645 GO TO :::::::::;:5 
2660 L=LEtH Tin 
2665 IF F3=1 THEN 3265 
2670 IF F4=1 THEN 2:::05 
26:::0 IF L{=2 THEN 2705 

10THEP INSTPUCTIONS: CALCULATE VALUE OF OPEPANDS 
1 Ot·lE ~,lOPD FLAG 
IALPHA OPEPAND FLAG 
INUMEPIC OPEPAND SEEN 

26:::5 PF.:ItH "t·W,.lEF.:IC OPEF.:At·HI TOO LOt·lG It'l LIt'lE ** ";.J 
2695 GOTO 2230 
2705 IF L{2 THEN 2740 1 HECK FOP DOUBLE DIGIT OPEPAND 
2710 V=(~UM(Tl$[1,1])-4:::)*10+NUM Tl$[2,2])-4::: 
2715 IF (V>=O) AND (V{=99) THEN :::05 
2720 F'F: I tH "HlCOF.:F.:ECT t·Wt'lEP I C OP PAtHl I t·l L I t·lE ** ":.J 
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27J~) C;OTO 22:3~] 

2740 \,I=~) 

2745 FOR 1=1 TO 26 'CALCULATE STACK REGISTER OR LOCAL LABEL VALUE 
2750 IF T1S=SlS(I) THEN V=I+101 
2755 tlD':T I 
2760 IF V()0 THEN 2805 
2765 V=NUM(T1Sl-48 'CALCULATE SINGLE DIGIT OPERAND VALUE 

2770 IF (V)=0) AND (V(=9) THEN 2805 
.-, -:' -, E:' 
.:::. ( I' ._1 PR ItiT "ItlCORP:ECT ::;TACf( OR ::; ItlGLE D I I~ I T OPE~:At-n1 I tl L HlE # II;.J 

27:::5 GOTO 22:30 
2800 I CHECK FOR SPECIAL COMMANDS 
2805 IF F5=1 THEN V=V+128 'ADD INDIRECTION BIT (HIGH ORDER BIT) TO OPERAND 
2:::15 IF (TSO:: )"i~TO") At-1D (TS:: >"><EO") THEt-l 3020 ' CHECK FOP:-'~TO OR -->:EO- COt'lt'lAtlD 
2825 IF F5 )1 THEN 2860 'CHECK FOR 'GTO IND' OR XEO IND' 
2::::;:0 t'l 0'11) = 1 74 
2:::-;:5 IF TS=" GTO" THEtl ',/='.,.'-12::: I ::;ET HIGH BIT FOP: :'<EC' I tH!--
2:::40 t'l (t'11 + 1) ='.,.' 
2:::45 t11 =t'11 +2 
2:::51.) GOTO J3:35 
2860 IF F4()1 THEN 2955 
2:::70 >':= 1 
2::::75 \'=59 
2::::::0 t'l (t'11 ) =29 
2::::::5 IF T$=" >':EO" THEt-l t'l (t'11) =:3(1 
2:::90 L=LEtl (T 1 S) 
2895 M(Ml+1)=240+L 
2900 FOP 1=1 TO L 

! ::;TAPT ~'l I TH-'~TCI:<EO ALPHA LABEL- COt'HlfHHI 

29(15 Z=Ft-l::;(:'<, 'i, (T1S[ I, I]), CS(*» 
2910 IF Z()O THEN 2935 'CHECK FOP VALID CHARACTERS IN ALPHA STPING 
2915 PP: ItH "Hl"/ALI II CHARACTEF: Hl ALF'HA LABEL" 
2'3:;:0 GOTO 2230 
29:35 M(Ml+I+l)=C2(Z) 
2'3:36 tlE:,n I 
294(1 t'11=t'11+L+2 
2945 GO TO :::::;:35 
2955 IF ("/ > 14) OR (TS=" :<EO") THEt-l 29:::5 'SHOPT FOPM (2 BYT~) NUMEPIC GTO: 
2960 t'1( t'11) = 1 77+',/ 
2965 t'10'11+1)=O 
2970 t'11 =t'11 +2 

29:::5 t'1(t11)=20::: 

'SECOND BYTE CONTAINS UNCOMPILED POINTER 

'LONG FOPM (:3 BYTE) NUMERIC GTO OR NUMERIC XEO: 
29'30 IF TS=":'<EO" 
29'35 t'10'11+1)=0 

THEtl t'10'11 )=224 

:;:0(10 t'l (t'11 +2) ="/ 
:3005 t'11 =t'11 +3 
:301~3 GOTO :3:335 
:3020 IF TS()"::;TO" 
:30:30 IF V)15 THEN 
:3~;1:35 t'l (t'11) =4:3+'.,1 
3(140 t'11 =t'11 + 1 
:3(145 GOTO :3:3:;:5 
:3055 t'1(t'11 )=145 
:3(160 t'l (t'11 + 1) ="/ 
:3065 t'11 =t'11 +2 
3(170 GOTO :3:3:35 

THEtl :3(1:::0 

:3~3:::0 IF T:v)"PCL" THEt-l :3140 
3090 IF V>15 THEN :3115 
:3(195 t'l (t'11 ) =:32+'.,1 
3100 t11=t'11+1 
:;: 1 (15 GOTO :3:3::::5 
:3115 t'1( t'11) = 144 
:312~3 M(t'11+1 )=',/ 
:;: 125 tl1 =t'11 +2 
31 :3(1 GOTO :3:35 
::::14(1 IF TS >"LBL" THEt-j :3265 
:3150 IF F4 >1 THEN :3210 

I ::;ECOtlD B'lTE AGAHl COtHAItl:::; FOItHEP 
'THIPII BYTE CONTAINS PEGISTEP NUMBEP 

'CHECK FOP STOPE INSTRUCTION 
'SHOPT FOPM (ONE BYTE) STOPE INSTPUCTION 

'LONG FORM (2 BYTE) STOPE INSTPUCTION 

'CHECK FOP PECALL INSTPUCTION 
I ::::HOPT FORt'l (1 B\'TE) P:ECALL I r~::;TRUCT I Ot-l 

I LOtlG FOPt'l (2 B'iTf.' P:ECALL Itj::.TRUCTIOt-j 

'ALPHA LABEL INSTRUCTION 



3160 :'<=1 
3165 '/=59 
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3170 t'10'11 )=1'32 
:~:175 t'1(t'11+i )=(1 
31:::0 L=LEt'HTl$) 
31:::5 M(M1+2)=241+L 
:~: 1 '3~J t'1 (t'11 +J) =0 
:~:195 r11=t'11+2 

IUNCOMPILED LABEL CHAIN POINTER IN SECOND BYTE 

3200 GOTO 2900 
3210 IF V)14 THEN 3235 
3215 t'10'11)=I+',,1 
3220 t'11 =t'11 + 1 
:~:225 (;OTO 3:;:::::5 
~:235 t'1 (t'11 ) =207 
:~:240 t'1 (t'11 + 1) = '",' 
~:245 t'11 =t'11 +2 
325[1 GO TO 3335 
3265 >~= 1 
3270 'r'= 1 03 
3275 Z=F~'~S(::-::~ 'l~ T:f, I$(*» 
32:::0 IF Z()O THEN 3310 

IKEY ASSIGNMENT PYTE (SET TO ZERO FOR BAR CODE) 

IADD CHARACTER DATA TO MACHINE CODE ARRAY 
ISHORT FORM (ONE BYTE) NUMERIC LABEL 

ILONG FORM (TWO BYTE) NUMERIC LABEL 

IALL OTHER COMMANDS ARE TABLE DRIVEN 

:~:290 F'R I tH "Ut~F:ECOGt·~ I ZABLE I t~::;TF:UCT I Ot·~ G I ' ... 'Et~ I t~ L I tiE # ;,; J 
:~:300 GOTO 2230 
3:~:10 t'1(t'11)=I1(2) 
3312 t'11=t'11+1 

ISTORE INSTRUCTION TYPE IN MACHINE CODE ARRAY 

J313 I I CHECf' FOF: CORf;:ECT OtlE ~,~OF:D I t'~::;TRUCT I Ot·~ 
3314 IF (11(2)<64) DR (11(2»143) DR F3 THEN 3320 
3:~: 16 PF: I t~T "EF:F:OF:: E>:TF'At'~EOU::: OF'EF:AND I t·~ I tj::;TF:UCT I Ot·~" 
3:~: 1::: GOTO 22:::0 
3320 IF 11(2)(144 THEN 3335 ICHECK FOR TWO BYTE INSTRUCTION 
3322 IF (Il(Z)(144) DR (11(2»191) OR (V)=0) THEN 3327 
3:~:23 PR I t'~T "ERF:OR: t'1 I ::;::; I t~G OF'EF:At~D" 

3325 GOTO 22:3(1 
3327 t'1 (t'11 ) =',,1 
:~: :~: 3 (1 t'11 = t'11 + 1 

I***END OF THE INSTRUCTION DECODE LOOP*** 
:;:345 ! * 

3:~:60 t'1 (t'11 + 1) =0 
3365 t'1(t'11+2)=47 
3370 ::;2=t'11 +2 

* + 
IADD FINAL END INSTRUCTION: UNCOMPILED POINTER 
I I ti ::;ECOtiD B\'TE 

3375 PR I tH "COt,1F' I LAT I Ot~ CCIt'1PLETED" 
3377 F:::=l I ::;ET COt'1PILATIOt·~ DOriE FLAG 
33:::0 GOTO 350 
3395 I ***ERROR CORRECTION SUBROUTINE*** 
3400 PRINTER IS 16 
3402 t'11 =E4 I RE::;ET t'1ACH I t~E CCIDE ARF:A';' TO OLD ',,1ALUE 
3405 PR I tH "THE I t'~::;TRUCT I ot~ G I ',,1Et~ ~'!I~':;: "; ::;$ 
3407 PR I tH "G I ',,IE THE COF.:F:ECTED I t'~::;TRUCT I Ot·~ (~'l I THOUT L I tiE tWt,n;:EF:' 
3410 I t~F'UT " (TO ABOI':T TH I ::; COt'W I LAT I Ot·~, riPE . ABOF:T "',: ", T$ 
3415 IF T:f="ABOF:T" THEt~ :::50 
342(1 A$=A$:~.,T$:~.," I " 
3425 P(J)=T 
3430 T=T+LEN(T$)+1 
:~:435 F:ETUF:t~ 

3450 I * * * * * * * * * END OF 'COMPILE' ROUTINE * * * * * * * * + * * * * 
3475 I * * * ~ * * * * PROGRAM COMMANDS LIST ROUTINE * * * * * * * * * * * 
34:::5 I THIS ROUTINE LISTS OUT THE COMMANDS AVAILABLE IN THIS PROGRAM AND 
3490 I THE SYNTAX OF THE COMMANDS AND OF INSTRUCTION ENTRY 
3500 PF: I tH 
3505 PF: ItH "COt'1t'1At~D::; A ',,I A I LABLE I t·i TH I ::; PF:OGF'At'1:" 
3510 PRItH 
3515 PI': ItH" CCIt'W I LE - COt'WILE::; THE HP-41 PR,:,GF:At'l CUFF:EtHL\' EtHERED" 
3520 PI': I tH" DELETE nn - DELETE::; THE t'lUt'1BERED It~::;TF'UCTIOt·~ FROt'1 THE PF:OGRAt'1" 
3525 PI': UH" E:< IT - HALT::; THI::; PF:OGRAt'1 DR ::;TOF":: t'lUt'IBEF: I:;Et~ERATOR" 
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3540 
::::542 
354:3 
:3545 
355~) 

::::555 
3.560 
:3565 
:::570 
:3575 
35:::~) 

PP I ~H " 
PPItH " 
PF:ItH " 
PP I ~H " 
PF:I~H " 
F'P I ~H " 
PI': I~H " 
PPItH " 
PI': I ~H " 
F'PItH " 
PPItH " 
PP I ~H " 
PP I ~H " " 

GETPr;:OG 
GETTD':T 
LII:n 
~'W~lBEF: 

F: E ~'l U f'l B E F.: 
F:U~'l 

F:U~'lF'F: I ',,.'ATE 
'::A 'i E F'PO G 
I:: A ' ... ' E TE >': T 
I::CF:AT C H 
'~I') 

F:ETF: I E',,.'EI:: THE COf'1F'ILED CODE FPOf'l CAI::I::ETTE TAPE" 
F:ETP I E ',,.'E I:: THE F'F:OGF:At'1 I ~ll::TF:UCT I O~'ll:: FPOt'l TAPE" 
LISTI:: THE E~HIF:E HF-41 PF:OGPAt'l CUPF:E~HL\' I~'l t'lEt'10F:'/" 

- GE~'lEPATEI:: HF'-41 HlI::TPUCT I O~'l ~WtrE:EF:I:; - I::TOF'PED B\' " 
T\'F'I~'lG 'D:IT"" 

- PEtWt'l BEF:S THE HF'- 41 F'F: OGF;A t'l I ~E TF:U C T I .o~l ~'Wt'lBEF: I::" 
- GEtlEPATEI:: THE BAP CODE FF:Ct'l THE COt,1F' I L,ED CODE" 

GE~'lEPATEI:: THE BAF: CODE FOF: A PI': I ',,.'ATE F'POGF:AW' 
I::TOPEI:: THE COt,1F' I LED CODE Oil CA'::I::ETTE TAF'E" 
I::TOF:EI:: THE F'F:OGPAr'l LII::TI~'lG Or1 CAI::I::ETTE TAPE" 
EPAI:,EI:: THE E~H I F:E j-W-41 F'FCII~F:Af'l" 

L I I:: T I:: OUT THE COt'H1A~lDI: A"iA I LABLE. " 

:35::15 PF:ItH "I::"OHA>< FOP I~'ll::TF:UCTIO~'l E~HP'/:" 

35'~0 pPI~n " A)Itll::TPUCTIO~'l FOPt'lAT: " 
35'35 PP I ~'lT " n <: HP-41 I ~'ll::TPUCT I O~'l:>" 
36~30 PP I ~H " (BLA~'H<I:: APE UI::ED AI:: DEL I ~1 I TEF:I::'" 
36(15 PP I ~'lT " B) I::PEC I AL 1::\'t'lBOLI:::" 
3610 PPINT " l' USE '&' INSTEAD OF THE SIGMA SIGN' 
3615 PPItH " 2) IY::E'C~' It~I::TEAD OF THE A~lGLE I::IGW' 
3620 PP UH " :3:) UI::E "#,, Itll::TEAD OF THE ~WT EC'UAL' I:: I I~W' 
:3625 PP ItH " 4) UI::E S UlGLE C!UOTES 0:') UlSTEA D e,F D'XIBLE CI!JOTEI::" 
:3630 PI': I ~H " C .. TD:T FOPt'lAT: ,,<: TD':T E~HF:\':> ", 0:: ~WTE I:: i ['lGLE c!UOTEI:::O" 
:36:35 F'F:I~lT " OF: A'<TE:'<T E~lTF:\'>'" ':FCiF: AF'PE~'lDI~'lG TE:'<T)" 
3640 GOTO :35(1 
3650 I * * * * * * * * * * END OF COMMAND LIST POUTINE + * + * * * * * * * 
:3675 I * * * * * * * * * * 'PENUMBEP' POUTINE * * * * * * * * * * * * * * * 
:361::5 I TH I I:: POUT I ~lE PE~lUt'lBEF:I:: THE HP-41 I ~jl::TF:ucr I m';I:: P'i F:ERk:PA~lC; I tlG THE 
:36'30 I AF.:PAY OF POINTEPS INTO THE TEXT STPING. rHE STAPTING OLD VALUE, NEW 
:36'35 I STAPTING VALUE AND INCPEMENT APE PEC!UESTED, AND AN NUMBEP OVEPFLOW 
:3700 (:>2240) OP PEWPITING OVEP EXISTING INSTPUCTIONS WILL ABOPT POUTINE 
:3710 INPUT "ENTEP THE OLD STAPTING #,NEW STAPTING #, AND INCPEMENT: ",Vl,V2,V3 
:3711 FOP I=V2+1 TO Vl-1 ICHECK FOP OVEPWPITTEN INSTPUCTIONS 
3712 IF P(I)=-l THEN 3715 
:371:3 F'PI~H "EF:POF: - ATTEt'1F'T t'lADE TO O",.'EF:~'lF:ITE D:II::TH1G ItETF:UCTIO~'lS" 

:3714 GO TO :35(1 
3715 ~'lD:T I 
:3?1? FOP 1=1 TO 224~3 ICPEATE TEMPOPAPY POINTEP APPAY 
3720 Kl(I)=P(I) 
3725 IF I)=Vl THEN P(I)=-l 
3730 ~'lDn I 
37:35 K=\,ll-l 
:3740 FOP I=V2 TO 2240 STEP V3 ITPANSFEP VALID POINTEPS BACK TO POINTEP APPAY 
3745 K=K+l 
3750 IF K:>2240 THEN 350 ICHECK FOP END OF PPOCESSING 
3755 IF Kl(K)<O THEN 3745 
3760 P(I)=Kl(K) 
3765 ~lDn I 
3770 PP I ~'lT "EPPOP: I ~ll::TF:UCT I O~'l ~lUt'lBEP OUT OF BOU~'lDI::" 

3775 FOP 1=1 TO 2240 
3780 P(I)=Kl(I) 
;~:7::15 ~'lE:'<T I 
;37'30 GOTO 350 
:3795 I * * * * * * * * * * END OF 'PENUMBEF:' POUTINE * * * * * * * + * * * 
3820 I * * * * * * * * * * 'SAVETEXT' POUTINE * * * * * * * * * * * * * * * 
3830 I THIS POUTINE SAVES THE TEXT OF THE HP-41 INSTPUCTIONS (THE SOUPCE 
:3835 I FILE) ON CASSETTE TAPE. 
3845 HWUT "GI\IE THE ~'lAt'lE OF THE FILE TO BE I::A\IED: ",Tl$ 
3:35(1 CF.:EATE Tl$, T DI',,.' 

AI::I::IG~l #1 TO Tl$ 
3860 PPINT #l;P(*) 
3865 PPINT #l;A$,END 
3870 ASSIGN * TO #1 
3875 GOTO 35(1 

64+50 

ISAVE THE POINTEP APPAY AND THE TEXT STPING 

3885 I * * * + * * * * * END OF 'SAVETEXT' POUTINE * * * * * * * * * * * * 
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3910 I * * * * * * * * * * 'GETTEXT' ROUTINE * * * * * * * * * * * * * * * 
3920 I THIS ROUTINE RETRIEVES THE TEXT INSTRUCTION (SOURCE FILE) FROM 
3925 I CASSETTE TAPE AND RESETS THE END OF TEXT PO NTER. 
'3935 HlF'UT "GI'.,.'E THE tlAt'lE OF THE FILE TO BE F:EAD", Tl 
394(1 A:3:::IGtl Tl$ TO #1,1 
3945 IF 1<>1 THEN 3960 
3950 PRItH "FILE ~lAt'lE t·lOT FOUt·HI" 
:3955 GOTO 35~] 

3960 IF 1=0 THEN 3980 
3965 PRItH "FILE IS PROTECTED OR OF ~'lPOtlG T\'F'E" 
397(1 GOTO 350 
3980 READ #1;P(*) 
:;:':!:::5 READ # 1; A$ 
3990 T=LEt'l(A$) 
3995 GOTO 35(1 

IRETRIEVE THE POINTER ARRAY AND TEXT STRING 

IRESTORE POINTER TO END OF TEXT 

4005 ! * * * * * * * * * * * END OF 'GETTEXT ROUTINE * * * + * * * * * * * 
4030 I * * * * * * * * * * 'SAVEPROG' ROUTINE * * * * * * * * * * * + * + * 
4040 I THIS ROUTINE SAVES THE COMPILED CODE (THE JOB FILE) IN THE 'M ARRAY 
4045 I ON CASSETTE TAPE FOR LATER USE. 
4055 It'lF'UT " GI;"iE THE t-lAt'lE OF THE FILE TO BE ::::A'/ED: ",Ti$ 
4060 CREATE Tl$,50 
4065 ASSIGN Tl$ TO #1 
4~Z170 PF:ItH #1; :::2 
4075 PRINT #1;M(*) 
4080 ASSIGN * TO #1 
40:::5 GOTO 350 

ISAVE THE NUMBER OF BYTES IN THE PROGRAM 

4095 I * * * * * * * * * END OF 'SAVEPROG' ROUTINE * * * * * * * * * * * 
4125 I * * * * * * * * *'GETPROG' ROUTINE * * * * * * + * * * * * * * * * 
4130 I THIS ROUTINE RETRIEVES THE COMPILED PROGRAM FROM CASSETTE TAPE 
414~Z1 It'lF'UT "GI'.,.'E THE tlAt'lE OF THE FILE TO BE READ", Tl$ 
4145 F8=1 ISET THE COMPILED PROGRAM PRESENT FLAG 
4150 A:::SIGt'l Tl$ TO #1,1 
4155 IF 1<>1 THEN 4170 
4160 PRUH "FILE t·lOT FOUtHl" 
4165 GO TO 350 
4170 IF 1=0 THEN 4190 

ICHECK FOR FILE ERRORS 

4175 PRItH "FILE 1::: F'ROTECTED OR OF L,)F:OtlG T'iF'E" 
41 :::0 GOTO 350 
4190 READ #1;:::2 
4195 READ #1;M(*) 
4200 ASSIGN #1 TO * 
42~35 GOTO 350 

IGET THE NUMBER OF BYTES IN THE MACHINE CODE ARRAY 

4215 I * * * * * * * * * * END OF 'SAVEPROG' ROUTINE + + * * * * * * * * 
4240 I * * * * * * * * ERROR CONDITION HANDLING ROUTINE * * ~ * * * * * * 
425~3 El=ERRt'l I ::::A"/E ERROF: tWt'lBEF: 
4255 E2=ERRL ISAVE LINE NUMBER WHERE ERROR OCCURED 
4260 IF El<>80 THEN 4275 
4265 PF:ItH "t·lO TAF'E Hl TAPE DRI'.,iE. PLEA::::E IW:::ERT TAF'E" 
4270 GOTO 350 
4275 IF El<>64 THEN 4290 
42:::0 PF.: I tH "t·lOT Et·lOUGH F.:OOt'l m'l TAPE. PLEA::::E U::::E AtWTHER TAPE H 

4285 GOTO 350 
4290 IFE1<>83 THEN 4305 
4295 PRItH "TAPE I::: ~lPITE F'F:OTECTED. F'LEA::::E FL<" 
43(10 GOTO 350 
4305 IF El<>53 THEN 4320 
431(1 F'RItH "H1PROPER FILE t'lAt'lE (:::HOULD BE ::::L< CHI:IF:ACTER:::: OF: LE:::::::)" 
4315 GOTO 350 
4320 IF El<>54 THEN 4360 

PR I tH "DUPL I CATE FILE tlAt'lE" 
4330 IF (E2<>3850) AND (E2<>4060) THEN 4345 
4335 ItlF'UT "DO 'iOU LH:::H TO U::::E THE OLD FILE') ", T2$ 
4340 IF (T2$="'.,.'" ) OR (T2$="'r'E::::" ) THEt'l 4:350 
4345 GOTO 350 
4350 IF E2=3850 THEN .-,.-,~C' 

·':'0·_1._1 

4355 IF E2=4060 THEN 4065 
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4:36~) F'PItH "EPF.:OF.: # ";El; ":::EEt~ RT L.It~E # ";E2 
4::::65 GOTO :350 
4:375 1 * * * * * * * * * * * END OF EPPOP POUTINE * * ~ + + + * * * * * * * 
4400 1 * * * * * * * * * * BRP F'RTTEPN STPING GEt~EPRTOP + * * + * * * * * * * 
4410 1 THIS F'POCEDUPE GENEPRTES R STPING PEF'RESENTING THE BRP CODE F'RTTEPN 
4415 I, RS IT WILL BE WPITTEN ON THE DIRBLO 1650 DRISY WHE L F'PINTER. IT 
4425 1 DECODE::: THE BIT F'RTTEPt·~ FPOr'l THE RPF.:R'iB Rt·HI COt~ RTEt~RTE::: THE 
44:30 1 COPPECT NUMBEP OF VEPTICRL BRPS RND BLANKS ONTO TH STPING. THE 
44:35 1 F'ATTEPN USED IS: 
4440 1 l)NAPPOW BAP: 2 VEPTICAL BAPS 
4445 1 2)WIDE BRP: 4 VEPTICAL BAPS 
4450 1 :3)SF'ACE::3 BLANKS 
4460 B$=" " 
4465 FOP 1=1 TO L 
4470 1 THE VEPTICRL BAP ON THE TITAN 10 CHAPACTEP WHEEL IS AN IN ASCII 
4475 IF BO:: ])=0 THEt·~ B$=B$::.," :>" 
44BO IF B 0:: I) = 1 THEt·~ B$=B$::,":>···· 
44:::5 t~E:<T I 
449(1 F.:ETUF.:t·~ 

4500 1 * * * * * * * * * END OF BAP F'ATTEPN GENERATOR * * * + * * * * * * * * 
4520 1 * * * + * * * * * * * * DATA * * * * * * * * * * + * * * * * * * * 
45J~:::1 1 

45:35 DATA 
4540 DATA 
4550 ! 
4555 DATA 
4557 DATR 
456(1 DATA 
4565 DATA 
4570 DRTR 
4575 DfHA 
45:::0 DATR 
45:::5 DATA 
459~Z1 DATA 
45'35 DATA 
4600 DATA 
4605 DATA 
46P) DATA 
4615 DRTR 
4620 DATA 
4625 DATA 

***LOCAL LABEL AND STACK PEGISTER CHAPACTEF'5+++ 
A, B, C, D, E, F, G, H, I , J, T, Z, \' , ::-< , L 
II 11, II II, II II ~ II 11, II II, II II,.:.., b, c , d , ~ 

***INSTRUCTION MNEMONICS AND NUMERIC VALUES*** 
%,76,%CH,77,&+,71,&-,72,~REG,15:3 

*,66,+,64,-,65,/,67,1/X,96,10 AX,B7,ABS,97 
ACOS, 9:3, AD',,!, 14:3, AOFF , 1 :3'~, AOt·~, 140, RF:CL, 155, A:::HF, 136, A::: I t'i, 92 
A::: TO, 154, A T A t~ , 94, A ',,! I E (,j, 126, BEE F', 1 -::: 4, C F , 169, C H ':: , ::: 4, C U', 1 12 
C LA, 1:3 5, C L D, 127, C L F.: G, 1 :::: ::: , C L ::: T , 115, C U<, 1 1 '~ , CO -c' , '~O 
D-F: .• 106 .• DEC .• 95, DEG, 12:::, D:::E .• 151. Et·~G .• 15:::, EtHEF:, 131, E"';':, :::5 
E"';''';-l, ::::::, FACT, 9:::, FC'~', 17::::, FC'~'C, 171, F I >:,156, FF:C, 105 
F::,'~', 172, FS'~'C, 17(1, GPAD, 1::::0, Hr'l:::, lOB, Ht'l:::+, 7:::, Hr'1:::-, 74, HR, 109 
niT, 104, I~:G, 150, LA:::n<, 11:::, U~, :::(1, UH+>':, 101, LOG, :::6 
t'lEAt·~, 124, t'WD, 75, OCT, 111, ':IFF, 141, F'-F:, 7:::, PI, 114 
F'F:Ot'1F'T, 142, F':::E, 1:37, F:-D, 107, F.:-P, 7'?, F:AD, 12'~, F.:CL, 144, F:Dt~, 117 
F:t'HI, 11(1, PH~, 1::::::::, p ..... , 116, SCI, 157, :::DE'.,I, 125, SF, 16::: 
SIGt·~, 122, :::It~, :::9, :::OF:T, :::2, :::T*, 14B 
::;T+, 146, ~:;T-, 147, ST."", 14'3, ~:;TD, 145, ~:;TOF', 1.;:2, TFlt'4, '?1, TClt'~E, 15'3 
',,! I E(,j, 152, >':#O'~', 99, >':#"""~', 121, >':< O'~', 1 ~)2, >« =(1'~', 123, ;"«. ="""~', 70 
>::< >, 2~36, >::::: >\',11:3, ;:« 'y'?, 6:::, ;:<=(1?, 1 (13, ::-<=\'? ~ 12(1, >< >O?, i 00 

46:30 DATR X>Y?,69,XA2,Bl,yAX,B3 
4640 1 ***VALID 41C CHARACTEPS AND CHAPACTEP CODE*** 
464.5 II R T F1 II 11,:"3 d.', #, 29, $, :;: 6, .\ ~ J? , 8.:, 126, *, 4 2 ~ +, 4 3 ~ II , 11 , 4 4 ~ -, 45, . , 46 .•... ~ 47 
4650 DATR II ~111 , 4 :::, II 1 II , 49, 11211 , 5~), II:::: II , 51 , 114 II , 52, 115 II , 5 ::::, 116 II , 5 4 ~ 117 II , 5 5 ~ II ::: II , 56 

4655 
4660 
4665 

DRTA 
DATA 
DATA 

11';"11,57,:,5:::, II; 11,59, <:,60, =, 61, >,62,?, 63~ I~, 1::::, A, 65~ B, 66~ C, 67, II, 6:::, E, 69 
F,70,G,71,H,72,I,7:3,J,74,K,75,L,76,M,77,N,7B,0,79,P,B0,0,81,P,B2,S,B:3 
T, :::4, U, :::5 ~ 1",1,:::6, ~I~, :::7, ;:.:: ~ ::::::, 'f, :::'~, z, 1~~:::1, ·····,94, .3., '37, b ~ '3:::, c, 9'3, d, 1 (H), E·, 1 ~:::11 

467(1 Et'~D 

4675 1 * * * * * * * * * * * * * * * * * * * * + * * + * * + * * * * + * * 
****** FUNCTION DEFINITIONS ++**** 

4695 1 INSTPUCTION EXTPACTION FUNCTION: THIS FUNCTIO~ LOOKS RT THE TEXT 
4700 1 APPAY AND EXTPACTS THE INSTPUCTION POINTED TO BY THE POINTEP AT THE 
4705 1 INDEX PASSED TO THE FUNCTION. 
4715 DEF FtH$<A$, ItHEGEP I) 
4720 ItHEGEP J 
4725 DIM S$[50] 
47:30 FOR J=l TO 50 
47:35 
474(1 

IF AH I+J; 1 ]=" I" THEt·~ 4745 
t~E>:T J 

4745 :::$=A$[I+l,I+J-l] IGET TEXT UP TO THE DELIMITEP 
475(1 PETUPt·~ :3$ 
4 755 Ft-~EtlD 

4775 ! * * * * * * * * * * * * + + * * * T * * * * * 
47:::5 t NUMBEP FOPMAT FUNCTION: THIS FUNCTION CONVEPTS A NUMBEP INTO A 
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47'30 I 
47'32 ! 

CHARACTER STRING. IT IS USED ONLY IN THE DIABLO PRINTOUT SECTION. 
PARAMETER NEEDED IS: 

4795 I 1) AN INTEGER NUMBER TO BE CONVERTED INTO A CHARACTER STRING 
4805 DEF FNF$(INTEGER N) 
4810 INTEGER I,J,K 
4:::15 DHl t·iH5J 
4:::20 IF t'i>=10 THEt·i 4:::40 ICClt'i"',;E~:T OtlE Dll~IT tWi'lBEF:::; 
4825 N$=CHR$(N+48) 
4:::::0 RETURt·i t·i$ 
4:::40 IF t·i :'= i 00 THEti 4:::60 ! COti',iEF:T T~'lIJ IiI CIT tJUt'lBER:';; 
4845 N$=CHR$(N DIV 10+48)&CHR$(N MOD 10+48) 
4:::50 PETURt·i t-lS 
4860 IF N>1000 THEN 4890 
4865 I=N DIV 100 
4870 J=N MOD 100 DIV 10 
4875 N$=CHP$(I+48)&CHP$(J+48)&CHP$(N MOD 10+4a' 
48:::(1 RETUR~i t-lS 
4890 I=N DIV 1000 
4895 J=N MOD 1000 DIV 100 
4900 K=N MOD 100 DIV 10 
4905 N$=CHP$(I+48)&CHR$(J+48)&CHPS(K+48)&CHRS!N MOD 10+48) 
491 (1 F:ETUPti t-lS 
4915 FtiEt·HI 

* *" + *" 4925 ! * 
4935 ! 
4940 I 
4'345 I 

4947 I 
4950 I 
4955 ! 
4960 I 

POW AND INSTPUCTION PPINTOUT FUNCTION: THI 
CREATES A STRING CONTAINING THE POW NUMBER 
AND ENDING FUNCTION NUMBEPS. IT IS USED ONL 
PPINTOUT SECTION. PAPAMETEPS NEEDED APE: 

1 )RO~'l t·iUt'lBEP 
2)FIPST INSTRUCTION NUMBEP 
3)LAST INSTPUCTION NUMBEP 

4970 liEF Ft·jF'$ (I tHEGER F:, I tHEGEF.: I, I tHEGER F) 
4975 DHl F:$[30J 
4'3:::0 F:$=" RO~'l ":::-Ft·iF$ (F:) :~ .• " (" :~ .. Ft·iF$ (1::0 
4985 IF I=F THEN 4995 
4990 F:$=R$:~ .. " - ":~.FtiF$ (F) 
4';"'35 ~:$=P:f:~.:U > II 
50(10 F:ETURt·i R$ 
~5005 Ft-iEt·iD 
5(115 ! * .;.:. *" *" *" *" * 

*" FUr·iCT 1 Clti 
riD BEI~ I t·ni I tiG 

I ti THE D I fH:LCI 

5030 I BINAPY SEARCH FUNCTION: FUNCTION SEARCHES PASSED CHARACTER APPAY 
5035 I FOP PASSED KEY AND PETURNS INDEX OF KEY FOUND IN ARPAY OP 0 IF 
5040 I NO KEY WAS FOUND. PAPAMETEPS REOUIPED APE: 
5045 I I)INDEX OF FIRST POSITION !ItlTEGER' 
5050 I 2)INDEX OF LAST POSITION (INTEGEP) 
5055 I 3)KEY TO BE FOUND (STPING) 
5060 I 4)STRING APRAY IN WHICH THE SEAPCH IS MADE 
5070 DEF FNS(INTEGEP I,J,O$,A$(+») 
5075 INTEGEP F,L,M 
5080 F=I 
50B5 L=,J 
5090 M=(F+L) DIV 2 
5095 IF O$=A$(M) THEN RETUPN M 
5100 IF O$>A$(M) THEN F=M+l 
5105 IF Q${AS(M) THEN L=M-l 
5110 IF F{=L THEN 5090 
5115 t'l=O 
5120 F:EHWti t'l 
5125 FtiEtHi 

IFIND CENTER OF APRAY 
I IF f:E'( HA::; E:EEti FOUt'JIi, F'ETURtJ I tiDE:··: 

ICONTINUE SEARCH THROUGH APPROPRIATE HALF 
!RETURN 0 IF SEAPCH FAILS 

5140 I ++++++++++++ END OF BAR CODE GENEPATION PROGRAM *~+++~~++**+***++* 
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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, to, 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$" contains the function name, "Al$" contains the first argument, and "A2$" contains the second argument. If 

there were no arguments input, strings "Al$" and "A2$" 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 "DAT ASEQ" 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-41 C instructions recognized by "FULFCN" is the same as that recognized by "PRGMBR". The 

same execeptions are found in this program: "E", " A ", 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 

2(1 
:30 I TH I ':: F'F.::IGF:At'1 F'POi'1PT::: THE U:::EF FOF: HP-41 T','F'E CCt1r'1AtU':; THAT ~j I LL BE 
40 I TF:AW::LATED ItHO A CHAF:ACTEP :::TF:lt~G PEF'F:E::;EtnIt~,~ HF'-4i BF1F CIJDE. 

100 I VAPIABLES: 1$ : INPUT STFING 
110 
120 
1 ;;: 0 
140 

A$ : DUMMY STFING VAPIABLE 
Al$ : FIPST APGUMENT STFING 
A2$ : SECOND APGMENT STFING 
F$ : FUNCTION NAME STPING 

150 B$ : OUTPUT STPING (1'5 AND 0 S) 

160 
170 

B',.'t E' (t~ >: DEC I t'1AL ',,iALUE OF B','TE'; ~~; I t1 EAF: CODE. 
Ck S,UfII: CHEC~;: :::Ut'1 

1 :::0 
190 

t~ : tjUt'1BEF: OF B'r'TE::: I r'j CODE 
L : LEt'~GTH OF HlF'UT :::TF: ItH:; 

200 Lf: L.Et'jGTH OF FUNCTIOt'j :::TF:It1i:; 
210 La: LENGTH OF APGUMENT STPING 
220 I : INDEX VAPIABLE 
2;:0 T~/PE': BAF: CODE T'/F'E tjUt'1BEP 
240 D(*>: DIGIT::: FOF: DATA T','F'E 
250 J: ItHlE>< ',,iAF:IABLE 
260 f< : ItHID': ''I'APIABLE 
27~) :',':$ : DUt'1t'1'l ',,iAF:IABLE 
2:::0 T$ : TABLE FOF: FUtjCT I Ot~::: t,At'iE::: 
2'30 Da.t;,r(*>: DATR FOF: FUt~CTIOrj::" F: ~'l tWtiBEF: 
:300 D,:.\,ac(*>: DATA FOF: FUt~CTIOt,j:::, C LUt'1t~ tiUt'1BEF: 
:310 Arg(*): NUMBEP OF APGUMENTS ALL WED FOP FUNCTION 
:320 Alpha(*>: INDICATES IF ALPHA AF UMENTS APE ALLOWED 
:3:3(1 B,:.t·';*): Blt,jAF:'r' BALUE OF OUTF'UT TF:ItjC 
:340 DEC(*>: DECIt'1AL ',,iALUE OF B\'TE '*'; 
;:50 B$: OUTF'UT :::TF:I tH; 
:360 LinE': OUTPUT L I tjE t'Wt'1BEF: 
:380 '*************************************************~~*~~**************** 
400 MAIN PPOGPAM 
420 I ***********************************************~********************** 
450 OPTION BA3E 1 
460 PPINTEF IS '3 
470 DH1 I$[9~c1], Al$[50], A2$[50], F$[ 10], B$[915], :";SC le1], T$(256) [:::], B$(,315> [1] 
4:::0 DH1 AH50] 
490 DIM BytE(16),D(:30),Datar(256>,Datac(256),Arg(256',Rlpha(256),DEC(16) 
500 DIM Bar(150) 
510 ON EPPOP GOTO 61:30 
~120 L 1 fiE-=.0 
540 I FEAD IN TABLE FOP HP-41 FUNCTIONS 
560 FOP 1=1 TO 256 
570 FE AD T$(I>,Datar(I),Datac(I),Arg(I),Alpha(I) 
5:::0 IF T$d )="*Et,HI*" THnj 690 
590 NEXT I I IF THE LOOP EXITED NOPMALLY THEN *END* NOT FOUND 
630 D I ::,p "EPF::JP I [j TABLE DATA. t'1 I :::::' I t,jG *END*'" 
640 :3TOP 
670 I COME HEPE IF THE TABLE WAS PEAD COPPECTL.Y 
6'30 Tot,:.I=I-l I TOTAL I::: THE tWMBEF.: OF EtHFIE::: IN TABLE 
710 I PPOMPT USEP FOP INSTPUCTION PEQUEST 
7:30 It'jPUT "(,jOULD 'lOU L.IKE IN:::TF:UCTIOt,jS~''', :',':$ 
740 :''';$=:'<5 [ 1 , 1 ] I JU:::T CHECf'; F I F::::T LETTEF' 
750 IF >;$="W' THni 1000 
770 I IF INPUT IS ANYTHNG OTHEP THAN 'NO' THEN DISPLAY IN TPUCTIONS 
7',,0 D I :::F' "TH I:; PF:OGF:At'1 PPOt'1F'T::: THE U::::EF: FOP HF'-41 BAP C':IDE T't'F' " 
:::~:H) D I :::F' "COt-H'1AtHl:::. JU:::T T'r'PE THE COt'H'1At'HI A::: '/OU (,lOULD Oti THE 
810 D I :::F' "HF'-41 (,j I TH THE FOLLO(,j I t'H:; E>:CEF'T I Otj:::: " 
820 DISP 
::::3~J DISP" FOP tWt'1EF:IC DATA DATA ** ** 
:::40 D I :~:F' " FOP ALPHA PEP LACE DATA DATA" ** ** ", 
:::50 D I :::p " FOP ALPHA APPEtHI DATA DATA A' ** ••• * *'" 
851 DI:::P" FOF: :::EC<UEt'~CED DATA U:::E THE FOLLCI(,j I t'~I~ FOF'i'1AT:" 
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:::52 D I :::F' " DATA:::EO DATA ::,EO#" 
:::5:;: DI:::P 
:::54 FOR INSTANCE. DATASEO 1.234 45 OR DRTASE0 
:::60 D I :::p 

i .-, II 
1·":' 

:,,: ;' 0 D I ::: F' "::: I t'1 1 L A ~: l_ 'y'. ALL A L F' H A TEi: T ::: T ~: ! t·j G A F: C. ['1 E ti T",. L.! f. E :: E O' ::' C' F:" " 
:::::;(1 D I :::p "APE DEL H1I TED ~.JI TH '~ .• " 
:::9(1 D I :::p 
'~(10 DI:::R ;'FOR :::Ir::;t'1A,At'jGLE, AtHI t·WT EOUAL It·i TEi:T :::TF'Irj,~::: U:::E :~ .• ,I~, fHlD" 
'31(1 DI:::P "# RESPECTI',/EL'r'." 
'311 DI:::P 
'912 D I :::p "Few FUt·jCT I Oti::: ~,j I TH THE I~F:EEf·:. LETTE~:: = ;~['1A U:,:E : CU .• , :'·RE:~," 

91;: D 1 :::p ":' .• +, AtH! :~ .• -. 
914 D I '::F' "FOR: THE tWT EOUAL ::: I I~ti U:::E #, A::, I H #0:'. ~HIII ::#,;,~,,, 

92(l D 1 :::p 
'330 D 1 :::p "EtiTEF:~'~' FO~: I ti:::TRUCT 1 OH::: AT Atj'y' T I r'1E. 
'340 D 1 :::p 
941 D 1 :::F' "Eti T E F: * :::1 0 F' TO TER t'1 ItHHE 1 HE F'R 0 CF:A t'l " 
942 D I :::p 
'35C1 D I :::F' "TERr'l I tiATE ALL EtnR 1 E::: ~,j I TH THE Cotn I hUE BUTTi:itl" 
9;'0 I PROMPT USER FOR IHSTRUCTIOH TO BE CODED 
990 D I :::F' 
1000 It-WUT "FUt·jCT I Oti TO BE CODED '~''', 1$ 
1 (150 F $ = " " I 1 t·i I T I A LIZ E ::: T R I t·j G ::: I [·i C A':: E THE 'y' A F' E flO T iJ ':: E r: 
1(160 Al$="" 
1 070 t'l2$="" 
10:::0 A$="" 
1100 I *******~** PARSE OUT THE FUNCTIOH AND ~NY ARGUMENTS ****************** 
1120 I$=TF.:Hl$' It> I DELETE LEADHiG AtH: TF'fiTLIrj;~ PLAtH::: 
11 :;:0 L=L.Et·i' 1$) 
1131 IF I$="*:::TOP" THEti p~:ltnEF: I::: 16 
11 :32 IF 1 $=" *:::TOP" THEtj ::' TOP 
1140 IF L{=O THEH 990 
1150 FOR 1=1 TO L THIS LOOP PARSES UuT ThE FUNCTION 
1160 1 F 1$[ I. 1 J =" " THEti 122k1 I :::~'A::E',,: AF:E iY:,ED FCR' DEL I t,! ITER::: 
1170 F$=F$&I$[I,I] 
11 :::(1 tiE:'·':T I 
119(1 CO TO 1550 I IF HERE, THERE AFE NO ARGUMENTS ENTERED SO JUMP 
122~3 A$=TF.: 1 t'it.-: 1$[ I ,L] ) I DELETE Atr' LEAD I til~.·Tr,: Fi I L I riG BL.At·H-::: FFOt'1 AF:CUt'1Etn 
1230 L=LEH{A$) I CHECK FCR TEXT STRIHC. IF ONE IS FOUND THEH 
1250 I JUMP AHEAD AND F'FOCESS IT. 
1260 IF 'A$[ 1, t]="·,, O~: 'A$[ 1,1 ]="Fi") ArjD ;:~I$[;', 2J=" /"" ThEt·j 1;:'::0 
1270 FOR 1=1 TO L I THIS LOOP PARSES CUT THE FIRST ARGUMENT 
12:::0 IF A$[I,I]=" "THEt·j 1-:::40 
1290 Al$=Alt:!.A$[ 1.1] 
130(1 t·lE:":T I 
1310 GDTO 155[1 
1340 A2f=TRIM$(A$[I,LJ) 

1=3 
IF tU[ 1,1 J="'" THEti 1=2 

I I F HE~:E THERE ~,jA::: OrH_', i:itlE A~'::;UrlEtH EtHE~:ED 

I F'A~::::E OUT THE :::ECOrHi A~'::;Ut'lEt;T 

ALL ARGUMENTS ARE NOW PAFSEII 
I T HI::: L 0 0 P F' A F: ::: E ::: 0 U T T E:: T ::: T PI r,::; ::: 

1350 
1 :c: ::: (1 

1 :;:'30 
1400 
1410 
1420 

FO~: 1=1 TO :"'-1 I :::EA~:CH TE:::T :::TFIhl:; FOF: EtjDI~·jC 

IF At[ I, I]"" .. '" THEt·i 1460 
tlE:':T I 

1430 AI$=A$ 
1450 GOTO 1550 
1460 Al$=AH1,IJ 
1470 1=1+1 
14:::0 GOTO 1340 

I HEF.:E IF THEF:E I ::: DIll!' CrlE A~'GUt'lEtH At-HI I T ~,jA::: 

I A TE>:T :::TF: I til:; 
I HERE IF THERE rwo APCUMENTS AND THE FIFST WAS 

1500 I ****************** END CF F'ARSE FOUTIHE ****~+*~****f**+*****++******** 
1530 I CHECK TO SEE IF THEF:E WAS IhDEED AN IhSTRUCTIOh 
1550 IF LEN'F$)}O THEN 1590 
1560 D I :::p "EF:F:OF: Hi EtHF:\''', 1$ 
1570 GOTO '390 
15'30 Lf=LEtiO::F$ 
1600 Lal=LEN'A $) 
1610 La2=LEN'A $) 

I LENGTH OF FUHCTICH STRINC 
I LEHGTH OF FIRST AFGUMENT 
I LEHGTH OF SECOHD ARGUMENT 
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17~C10 IF F$=";";'" THEti 7'::'(1 i ;,.;, t'1EAti~:; TO PEF'EFiT H,~:;H:jl=:TICitE; 

171 0 IF F$=" DATA" THEt·i 36:::0 I JUt,1F' F1HEAD IF IT I ~:, A DATA:iATD1Err: 
1711 IF F$=" DATASEO" THEti 36:::0 
1730 I ############ HEPE FOR FUNCTION TYPE CODE ######################## 
1770 ;":=1 I SEAF:CH FOF: THE Iti~:;TF:UCTIOti Hi THE TABLE 
17:::aj ""'=Tot...,,1 
1790 Z=(X+Y) DIV 2 I Z POINTS TO THE (ORPECT TABLE POSITION 
1800 IF F$=T$(Z) THEN 1920 
1810 IF F$<T$(Z) THEN Y=Z-l 
1820 IF F$>T$(Z) THEN X=Z+l 
1830 IF X{=Y THEN 1790 
1 :::40 I IF TH I ~:; LOCIi=' I ~:, E:: I TED ,i I THCi'_'T A t'1ATCH THOi 
1850 I FLAC THAT THE FUfiCT I Clt1 ijA~:; rWT FC!UriD I ti TABLE 
1::::6(1 DI~:;P "FWiCTIDti tiOT FOUtiD Iti TABLE",F$ 
1870 DI~:;F 

1 ::::::(1 GClTD '3'30 I PPOMPT FOR ANOTHER INSTRUCTION 
I HEPE FOR A COPPECT FUNCTION 

192(1 IF Arg(Z»O THEN 2130 I JUMP AHEAD FOR FUNCTIOfiS WITH APCUMENTS 
1940 I 0000000(100(1 HEPE FOP FUNCTlCiN3 WITH NCi RRGiJnENTS 0(100~0000(1(1(1(1(1(1(1(1(1(1(1 

1960 IF (Lal=O) AND (La2=0) THEN 2010 
1970 D I ~:;P "THEF:E ~:;HOULD BE t·W AF:GUt'1EtH~:; FOP TH I:: FUticr: ':;ti ", 1$ 
19:::0 D I ~:;F' "F'LEA~:;E EtHEF: THE FUtiCT I Oti A!~A I ti" 
1990 GOTO 990 
2010 B',.!tE·(2)=64 I Byte(2)=64 FOR FULL FCN CODE 
2020 Byte(3)=Datar(Z)*16+Datac(Z) I BVLe(3) IS THE FUNCTION CCiDE 
2030 t'i=3 
2040 GO~:;UB 45:::~J 

205(1 C;O~:,I.JB 576~) 

2060 GOTO 990 

I t·i I ~:; THE tW r'1 f: E~: 0 F f: 'i T E ~:; I tl THE COD E 
I CALCULATE THE CHECKSUM 
I CALCULATE OUTPUT STPING HERE 
I PETUPN TO PPOMPT FOP ANOTHER INSTRUCTICiN 

2090 I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
2110 I HEPE FOP FUNCTIONS WITH APGUMENTS 
2130 GOSUB 4890 I CHECK THE TYPE OF ARGU~ENTS 

2140 IF (1"11)4) OP (A2)4) THEN Q90 I CHECK FOP EPPORS IN ARGUMENTS 
2150 IF Arg(Z)=2 THEN j3~U I JUMP AHEAD FOR FUNCiICiNS WITH 2 ARGUMENTS 
2170 I 111111111111 HEPE FOP SINGLE ARGUMENT FUNCTIONS 111111111111:1111111 
2190 IF L."I)O THEti 2220 I CHECf TO BE ~:;UF:E At1 AF:i~U~lEtH l';A~:· EtHEF:ED 
22CH) D I ~:;P "APGUt'1EtH F:EOU I F:ED, PLEA~:;E EtHEF: FU~lCT I O~'l AI~A I tj" ; 1$ 
2210 GOTO '::'90 
222~:1 I F A 1 $=" HiD" THEti 3010 I HlD I FECT AFGUt'1EtH~:; 

2230 IF Al=0 THEN 2520 I NUMEPIC APGUMENTS 
2240 IF Al=3 THEN 2680 I ALPHA NUMEPIC AFGUMENi~ <A-J) 
2250 IF 1"11=3. 5 THEr~ 26'::'0 I ALF'HA tlUt'1EFIC AF:!~Ur'iEtH~:; ;,,-~, 

2260 IF A1=4 THEN 2520 ! STACK APGUMENTS 
2270 
22:::0 

I IF tiOt·i E 0 F THE H BO ',,i E h F' i~ Uf'! E tn T., F' E ~:; ~,J EP E F OU tHI 
I THEN IT IS AN ALPHA APCuMENT 

2300 I lA1A1A1A1AI HEPE FOP SINGLE APCUMENT, ALPHA TYPE A1A1A1AIA1AIA1A1A1A 
2320 IF Alpha(Z)=1 THEN 2380 I CHECK TO SEE IF ALPHA APCUMFNTS APE O.K. 
2330 II I ~:;F' "ALF'riA AFGUt'1Etn~:; t·WT ALLO~'JED FOF TH I ~:; FUt~CT I Ci~," 
2340 D I ~::;P "F'LEA~:;E EtHEF FUt·~CT I Ot·1 AGA I t'l" 
2350 GOTO '::'90 
2380 Byte(2)=64 
2390 Byte(3)=Datar(Z)*16+Dalac(Z) 
2400 Start=4 I Sta~t IS THE BVte NUMBER FOP THE FIRST BYTE 
2410 I OF THE ALPHA APGUMENT TE~T STPING 
2420 
2430 
2440 
2450 

GO~:;UB 5610 
t'1=3+LEt'i 0:: A 1 $:;' 

24:::0 GOTO 2040 

I End IS THE Byte NUMBEF FUF THE LAST BYTE OF THE 
I ALPHA APGUMENT TEXT STPING 
I CPEATE ALPHA STRING 
I. t1 I ~:; THE t·Wt'1E:EF: OF B\'TE~:; I ti THE COLiE 

2500 I 1 t11 ti 1 t·ll t11 t1 HEPE FOF: ~:; I t',GLE AF:GUt'1EtH, tWt'1EF' I C T\'F'E 1f11 ri 1 t11 ri i til t11 ti 1 t·,1 t·i H~ 
2520 IF Al{)4 THEN 2590 I CHECK FOP A STACK OPERATION 
2530 IF Al$=":<" TH01 ;":=115 
254[1 
255~) 

256(1 
257[1 

IF 
IF 
IF 
IF 

A 1 $;. II \' II 

Al$="Z" 
Al$="T" 
Al$="L" 

THEti ;,.':= 1 14 
THEt1 :,.,:= 1 13 
THEt1 :,.,:= 1 12 
THEt·i :,.,:= 1 16 
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2580 GOTO 2700 
2590 IF F$=" GTO." THEtl 2:::70 I HE f< FOF: GTO. 
26(10 IF F$=" ~:; I ZE" THEt·l 2:::70 I HE f< FOF: ~:; I Z E 
2610 IF F$="DEL" THEtl 2:::70 HE K FOF: DEL 
2620 X=INT(VAL(A1$» 
2630 IF (X>=0) AND (X:=99) THEN 2700 I CHECr FOR RANGE OF ARGUMENT 
2650 D I ~:;F' " AF:GUt'lEtH OUT OF F:At~GE " 
2660 GOTO '~90 

2680 IF Al=3 THEN X=NUM(Al$)+37 I ~,j E\IE J U r'1 F'E Ii HEFT FOF: 
2690 IF Al=3.5 THEN X=NUM(Al$>+26 ~,j E ',,IE JUt'lF'EIi HE:F::E FCIF' 
2700 Bvte(2)=64 

Byte(3)=Datar(Z)*16+Datac(Z) I SET FUNCTION CODE 2710 
2"?20 
27:30 
2740 

I CHECK FOF: PF:OPER FUNCTION CO 
I THAT HAVE DIFFERENT FCN CODE 
I AF:GUt'lEtH T't'PE~:; L I f<E: :·,EO. GT 

2750 IF F$=" >:EC'" THEtl B~)t e (;:) =224 
2760 IF F$=" ,:;TO" THEtl B:)t e (:;:) =20::: 
2770 IF F$="LBL" THEt·l B')te(3)=2(17 
27'30 B~)t E:"':: 4::' =::< 

AF:I~ :=J-J 
AF.'l~ ·:i-6" 

E:, FOF: FUr·1CT I Otl~:; 
FOF: D I FFEF:EtH 

• LBL 

2:::00 
2::::;:0 

tl=4 I t·l I ~:; THE tWtH:EF: OF f:'iTE~:; I t·~ CODE 
GOTO 2040 
I %%%%%%%%%%%%%%% HEF:E FOF: DEL,GTO. OP ::;1:::E • , a .................. = ............. ~ .................. . 

~~~~,~~~~~~,~~~~,~~~~~~~~~ 

2870 Byte(2)=64 
2880 Byte(3)=16*Datar(Z)+Datac(Z) 
2:::9~3 IF (F$="GTO. ") At·HI (Al$=". ") THEt·l B~)te(4)=15 I 
2900 IF (F$="GTO.") AtHi ';:A1$=".") THEt·l B~)te.;:5)~2551 ':;ET COF:F'ECT BIT~:; FOF: GTO •. 
~:910 IF (F$="GTO.") At·HI (Al$=".") THEt·l 2940 
2920 Byte(4)=VAL(A1$) DIV 256 
2930 Byte(5)=VAL(Al$) MOD 256 I SET COF:PECT BITS FOR SIZE 
2940 N=5 I 5 BYTES IN THE CODE 
2970 GOTO 2040 
2990 I &&&&&&&&&&&&& HEF:E FOF: INDIF:ECT SINGLE ARGUMENT &~&&&&&&&&&&&&&&&&& 
3010 IF La2>0 THEN 3060 I CHECK FOR AF:GUMENT FOF: IND 
3030 DI::;P "tH::;::;H1G AF.:GUt'lEtH FOF: . HHI ",1$ 
3040 GOTO 990 
3060 IF A2<>4 THEN 3130 I CHECK FOR STACK ARGUMENT 
3~370 IF A2$=" :.<" THEt'l :.<= 115 
30:::0 IF A2$=" 't'" THEt'l >.:= 114 
30'~0 

3100 
3110 
3120 
J130 
3140 
:3150 
3170 
31 :::0 
3200 
3210 
:~: 2 2 ~~1 
32:;:0 
3231 
::::24(1 
3241 
3250 

IF A2$="Z" THEt'l :·<=113 
IF A2$="T" THEt'l >·:=112 
IF A2$="L" THEt'l :·<=116 
GOTO 3220 
IF A2=0 THEN 3200 I CHECK FOR NUMERiC ARGUMENT. ONLY STACK 

I AND NUMEF:IC ARGUMENTS AF:E ALLOWED SO IF 
I At-l"t'THItlG EL~:;E I:,; EtlCOUtlTEF.:ED, FLAG THE EF:FOF: 

D I ::;p "alF'F:OPEF: AF:GUt'lEtH FOF:' I tHl" ", 1$ 
GOTO 9'~0 

:.<= I t·1T ('.,.'AL (ti2$» 
IF (X{0) OF: (X>99) THEN 3170 
E:~)tE'(2)=64 

Byte(3)=Datar(Z)*16+Datac(Z) 

I CHECK FOR RANGE FOP AFGUMENT 

IF (F$=":·";ECl" ) OP (F$="GTO") THEt·l B: •.. 'tE·.;:3)=174 
B: .... t E' (4) = 12:::+>·: 
IF F$=" GTO" THEt'l B~)t E' (4) =: • ..; 
N=4 I 4 BYTES IN CODE 
GOTO 204(1 

3300 I 2222222222 HEPE FOP TWO APGUMENT FUNCTIONS 222222222222222 222222 
3320 IF (La1>0) AND (La2>0) THEN 3370 I JUMP AHEAD IF THEPE APE APGUMENTS 
334(1 DI~:;P "HoW AF:GUt'lEtH~:; APE PECtUIF:ED. PLEA~:;E EtHEF: FUHCTICIt·l AGA 11" 
335~3 GOTO 990 
3370 IF Al=1 THEN 3420 I FIPST APGUMENT MUST BE ALPHA TEXT STPING 
3380 IF (A1<>0) OP (A2<>0) THEN 3390 
3381 IF F$< ":·<F.:Ot'l" THEt'l :3:39(1 
:3382 B~:)t eo (2 =64 
3383 Byte(3 =Datar(Z)*16+Datac(Z)+VAL(Al$) DIV 4 



3384 Byte(4)=VAL(Al$) MOD 4*64+VAL(A2$) MOD 64 
:3:~::::5 GOTO 3250 
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33 '3 0 D I ::: F' "I r'lP F: I)F'E~: ~. I~: :::T AF:Gur'lE fH . F'lE A '::E EriT E C;:' F '-, ri CT I Citi AG A I ri" 
3400 GOTO '3'30 
3420 IF A2=0 THEN 3470 I SECOND APGUMENT MJST BE liUMEPIC 
~: 4 40 D I :::p "I r'1F'R: 0 F'EF: I:: ECO I·HI AF:GU r'lE IH . F'LE A:::E EliT ER F U Ii C T I Olj AG A I h" 
3450 GOTO ';'9(1 
'~:4 70 B~:)t e ': 2) =64 
3480 Byte(3)=Datar(Z)*16+Datac(Z) 
34'30 Asn=VAL(A2$) 
34'31 IF ABS(Asn)(85 THEN 3500 
34';'3 DI:::P "KE'r'CODE II:: OUT OF RAI·jGE "; A2! 
34'34 GOTO '3'30 
3500 Up=ABS(Asn) DIV 10 
3510 Dn=ABS(Asn) MOD 10 
3520 IF Asn<O THEN Up=(ABS(Asn) DIV 10+8) MOD 16 
3530 Byte(4)=Up*16+Dn 
:~:540 St .a.~-·t =5 I ::' t.." r" t I I:: THE B ,; Tt: H U t·1 B E F: elF THE F I P ':1 T B '" T E Hi 
::::550 i THE TEXT STRING 
3560 End=lEN(Al$)+4 I End I S THE B"t e t;Ur'lBE~: OF THE lA::T J::',"TE II·j THE 
:3570 

I CREATE AlF'Hri I::T F: IliC ::::5:::0 I::;OSUB 5610 
35'30 N=4+LEN(Al$) I N IS THE NUMBER OF ByTES Ih THE CODE 
3620 GO TO 2040 
3640 I *************+**************************0~*~****~**++*+*+++*+++****++ 
3660 I HERE FOR DATA fYPE BAR CODE 

I CHECf:, FOR: THE AR:GUt'lEtH T,'F'E 
36'30 IF lEN(Al$)=O THEh 4100 
3700 IF (Al)4) OR (A2>4) THEH '3'30 I CHECK FOR EPPOF~ IN ARGU~ENTS 

3710 IF Al=0 THEN 3800 I NUMERIC TYPE DATA 
3720 IF Al=l THEN 4341 I ALPHA REPLACE TYPE DATA 
3730 IF Al=2 THEN 4171 I ALPHA APPEND TYPE DATA 
3750 I Ij I·j Ij I·i Ij I·j Ij tj Ij Ij I'Wr'lER: I C DATA Ii Ij [.j I·j I~ I·j I·j t, rj Ii ,·i ,j ri Ii Ij Ii Ii Ii 

:37'30 ! 

I HERE FOR NUMERIC TYPE DriTA 
'::ET THE DIG IT::: 

3800 IF lEN(Al$)<>l THEh 3805 
3:::01 Al$="O":~.:Fll$ 

3:::02 Lal =2 
3805 FOR 1=1 TO Lal 
3810 Xl=NUM(Al$[I,IJ) 
3:::20 
3:::30 
3::::4(1 
3:::50 
3:::6(1 
3:::70 
3::::::0 
3::: I:: 1 
::::::: :::2 

3::::::4 

::::::'31(1 
3'310~3 

3'310 
3'330 
3'340 
::::950 
3960 
3'3:::0 
:3'39~) 

400(1 
4010 
4~330 

D( I )~'.,.'AL;Ai:f[ I, I J:" IF (Xl)=48) AND (Xl/=57) THEh 
IF Al$[I,IJ="." THElj D(I)=11 
IF AI$[ I, I J="+" THEI·i D( 1>=12 
IF Al$[ I, I J="-" THEI·i D( I )=13 
IF Al$[ I, I J="E" THEI·i D( I )=14 
IF (D(I)(O) OR (D(I»14) THEN 41 O~3 I D: I T LOOF' O,i I f'1F'F:OF'EF: DIG I T 

l·iE::T I 
IF F$=" DATA::,EO" THElj 4062 
IF LEN(Al$»l THEN 38'30 
:B~) t E' ( 2 ) = 6 *" 1 6 + 1 ~:1 
Byte(3)=10*16+D(1) 
l·j=3 
GOTO 2040 

Byte(2)=6*16+D(1) I SET TYPE CODE. SINCE TWO DIGITS CAN BE 

IF LErHA1$) r'lOD 
J=2 
IF LEtHA1$) r'lOD 
K=3 

2=0 

I PACKED IhTO A SINClE BYTE, A hUll HAS TO BE 
I APPENDED IF THEPE APE AN EVEN NUMBER OF DIGITS 

THEN Byte(2)=6*16+10 I THI ADDS A NUL 
I J TELLS WHERE T START IN D *) 

2=0 THEN J=1 I J TELLS WHERE T START 
! K IS THE Byte POINTER 

It·~ II *> 

FOR: I=J TO LEN(Al$) STER 2 I THIS LOOP SETS THE DIGITS ItHO 
Byte(K)=16+D(I)+D(I+l) 
k=f< + 1 

tiE:-::T I 
h=2+LEN(Al$) DIV 2 I N IS THE NUMBER OF BYTES IN THE CODE 
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4060 GOTO 2040 
4062 Seq=VAL(A2S) 
406:;: 
4[164 

Byte(2)=9*16+(Seq-1) DIV 
Byte(3)=(Seq-1) MOD 256 

4065 f<=4 
4066 J=1 

I HERE FOR DATASEQ NUMBERS 
256 
I Byte(2) AND (3) ARE THE TYPE AND SEQ #'S 
I f< IS THE Byte NUMBER 
I J IS THE POINTER INTO D(+' 

4067 IF LENCA1S) MOD 
406:::: f<=5 

THEt·~ 4071 I JUt'iF' AHEAD FOF: At·~ E',/Et, t·,UtH:EF;: 
I HERE FOR AN ODD NUMBER OF DIGITS 

406'3 J=2 
4070 Byte(4)=16*10+DC1) 
4071 FOR 1=] TO LEN(A1S) STEP 2 I THIS LOOP SETS THE DIGITS INTO ByteC*) 
4072 Byte(K)=16*D(I)+DCI+1) 
4[173 f<=f<+ 1 
4074 t·~E>:T I 
4(175 t~=3+LEtj(A1S' t'lOD 2+LEt·~CA1S:' DI',,.' 2 I t·~ I:::: THE LEi~CTH OF THE BAF: CODE 
4076 COTO 2040 I JUMP BACf< TO DO CHECKSUM AND OUTPUT 
4080 I ERROR IN NUMERIC DATA ARCUMENT 
4100 DISF' "EF.:F.:OF.: It·~ t·Wt'iEF.:IC DATA", IS 
4110 GOTO 990 
4130 I A A A A A A A A A A A ALPHA APPEND A A A A A A A A A A A A A R A 
4150 I HERE FOR ALPHA APPEND DATA 
4171 IF FS=" DATA:::EO" THEt·~ 4:c: 11 
4180 Byte(2)=128+LENCA1S) I Byte(2) IS THE NUMBER OF CHARACTERS IN STRING 
4200 I SET THE REST OF THE BYTES WITH THE ASCII EQUIVALENT OF THE STRINC 
4220 Start=3 I Start IS THE Byte NUMBER OF THE FIRST BYTE 
4230 I IN THE TEXT STRING 
4240 End=LENCA1S)+2 I End IS THE byte NUMBER OF THE LAST BYTE IN THE 
4250 I TEXT STRING 
4260 GOSUB 5610 I SET THE Bytes WITH THE ASCII CHARACTERS 
4270 N=LENCA1S)+2 I N IS THE LENGTH OF THE CODE IN BYTES 
4300 GOTO 2040 
4311 Seq=VALCA2S) I HERE FOR DATA SEQ ALPHA'S 
4312 Byte(2)=11*16+(Seq-1) DIV 256 
4313 Byte(3)=(Seq-1) MOD 256 
4:c: 14 :3t. .:oxt =4 
4315 End=LEN(A1S)+3 
4316 GO::::UB 5610 
4317 N=LENCA1S)+3 
431:::: GOTO 2040 
4320 I A A A A A A A A A A A A ALPHA REPLACE A A A A A A A A A A A A A A A A 
4341 IF FS="DATA:::EI)" THEti 4441 
4::::5~) 

43';0 
437~:1 

43:::0 
4:c:90 
4420 
4441 
4442 
4443 
4460 
4500 
4520 
454[1 
455~) 

4560 
458~) 

45';'0 
46(1(1 
4610 
462(1 
463[1 
4640 
4650 
466(1 
467(1 

Byte(2)=112+LENCA1S) 
::: t .;.t-· t = :c: 
End=LEt·~ C A 1 S) +2 
GOSUB 5610 
t·~=LEt·~ (A 1 S) +2 
GOTO 2040 

I Byte 2) IS THE NUMBER CF CHARACTERS 
I NUMB R OF FIRST Byte IN THE TEXT STRING 
I NUMB R OF THE LAST Byte IN THE TEXT STRING 
I A::::::: I t·~ A::::C I I CHAF.:ACTEF.::::: TO B:.,t E"::. 
I N IS LENCTH OF CODE IN BYTES 

:::E·q=',,.'AL C A2S) 
Byte(2)=10*16+(Seq-1) DIV 256 
GOTO 4313 

******************** END OF MAIN ROUTINE *******~+**~****+**+****** 
+++++++++++++++++++++++++++++++++++++++++++++++~++++++++++++++++++ 

I CHECf<:::UM CALCULATION ROUTINE 
I THIS ROUTINE CALCULATE::: AN EIGHT BIT CHECf<SUM FOR AN N BYTE 
I BAR CODE. N MUST BE INITIALIZED TO THE NUMBER OF BYTES IN THE CODE 
I BEFORE THIS ROUTINE I::: CALLED. 

Ck ::.rn=(l 
FOF.: I =2 TO t~ 

Cksrn=Cksrn+ByteCI) 
DI:::P "B\'TE ", I, Byt.eC I) 

t·~E:·<T I 

N IS THE NUMBER OF BYTES IN CODE 

Cksrn=Cksrn DIV 256+Cksrn MOD 25'; 
Cksrn=Cksrn DIV 256+Cksrn MOD 25~ 

B~it E· C 1) =Ck ::·[1' 

DISP "CHECf< :::UM ",Byte(1) 
RETURt·~ 
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4700 I ++++++++++++++++++++++++++++++++++++++++.++~+++++++++++++++~++++++++ 
4710 I ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
473(1 I AFGUt'1ErH T',-'PE POUTlr·1E 
4750 I THIS FOUTINE DETEFMINES THE TYPE OF THE TNO POSSIBLE ARGUMENT AND 
4760 I FETUFNS THIS INFOFMATION TO THE MAIN PFOGFAM IN Ai FOR THE FI ST 
4770 I AFGUMENT AND A2 FOF THE SECOND. THE AFGUMENT TYPES APE DEFIN D AS 
4 (':::0 I FOLLO~,~~:;: 

4:::00 I T\'PE 
4::: 1 0 I (1 

4:::20 I 
4::::30 I 
4:::40 I 
4:::50 I 
4:::60 I 

4:::70 I 
4:::'30 Al =0 
4'300 H2=0 

2 

4 
c 
'-' 

4910 IF Lal=O THEN FETUFN 
4911 IF F$ <:>" >:F:Ot'1" THErl 4920 
4912 IF Lal)2 THEN Al=5 
4913 IF La2)2 THEN A2=5 

r·1Ut'1EF:IC DATA 
ALPHA FE PLACE DATA 
ALPHA APPEND DATA 
A THPOUGH .J 
.:. THFOUGH E' 

~:; TA C K A F: G U t'1 E t·j T ~:; 
EFPORS IN AFGUMENTS 

4914 IF (Al(:>5) AND (A2<:>5) THEN 4920 
4915 D I ~:;P "APGUt'1ErH.··~:; TOO LAF:GE." 
4'316 PETUpr·l 
492~) IF Al$="ItHI" THErl 5240 
4930 IF (L:.1=1) fltHi (A1$="E") THEt·l 5000 
4940 FOP 1=1 TO Lal 
4950 ::I=rlUt'HA1H I, I]) 
4960 IF «Xl<43) OF (Xl)57» AND (Xl<>69) THEN 4990 
497[1 rlE>:T I 
49:::0 GOTO 5240 I CHECK FOR SECOND AFGUMENT 
4990 IF La1>1 THEN 50:::0 
5000 IF (NUM(Al$»64) AND (NUM(Al$){75) THEN Al=3 
5010 IF (NUM(Al$»96) AND (NUM(Al$)~102) THEN Al=3.5 
502(1 IF Al$=">,:" THErl Al=4 
503~J 

5040 
5[150 
506[1 
5070 
5(1:::0 
50'3[1 
5100 
51 ~,0 
5130 
5150 
5160 
5170 
51 :::0 
51 '3(1 

IF 
IF 
IF 
IF 

A 1.$= n 'y' II 

Al$="2" 
Al$="T" 
Al$="L" 

I~OTO 5200 

THEtl Al=4 
THEr·l Al=4 
THEN Al=4 
THEt'l Al=4 

IF (Al$[ 1,1 J="A":' At'HI (Al$[2,2]=" ") AtH< (A1HL:.l, LOll ]=""") THEt'l Al=2 
IF (Al$[ 1,1 J=""") Ar·1D (Al$[L.:.l, L.:.l J="''') THEt·l Al=i 
IF Al>O THEN 5160 

D I ':;P "EF.:F:,:'F: I rl DATA. CHECf' FOF f'1 I:;~:; I t·lG OF: I r'iFF:OPEF: tlUt'1BEF:" 
F:l=5 

FETUF:t·l 
IF Al=1 THEN Al$=Al$[2,Lal-1J 
IF Al=2 THEN Al$=Al$[3,Lal-1J 
IF Al=3 THEN A1$=Al$ 
IF Al=3.5 THEN A1S=Al$ 

52~:1~:1 IF «F$="~:;TO") OP (F$="PCL."» At·1D «Al=3> OF: (Al=;c:.':'» THEr·j 5120 
5210 Lal=LEN(A1S) 
5220 I HEPE FOF: ~:;ECOND AF:GUt'1EtH 
5240 IF La2=0 THEN F:ETUF:N 
5250 FOF: 1=1 TO La2 
5260 :': 1 =t'lUr'i< A2$ [I, I]) 
5270 IF «Xl(43) OF: (Xl)57» AND (Xl{>69) THEN 5300 
52:::(1 tjE:O-:T I 
52'30 COTO 5470 
5300 IF La2:>1 THEN 5390 
5310 IF A2$=":,:" THEr-j A2=4 
5320 IF A2$="'i" THEr·l A2=4 
5330 IF A2$="2" THEr·l A2=4 
5340 IF A2$=" T" THEt'l A2=4 
5":50 IF A2$="L" THEt·l A2=4 
5360 IF (NUM(A2$»64) AND (NUM(A2S){75) THEN A2=3 
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5:~:7C1 

5:3:::(1 
53'3(1 
54C10 
5410 
54::::0 
5440 
5450 
5470 
54:::0 
5490 
550~] 

5510 
552(1 
5530 
5560 
5590 
561 (1 

562~] 

56:~:O 

564~~1 

5650 
5660 
5670 
56:::(1 
5690 
57;;-~~) 

574(1 
5760 
577~] 

57:::(1 
579~J 

5:::00 

IF (NUM(A2$)}96) AND (NUM(A2$)(102) THEN A2=3.5 
GOTO 541'0 
IF (A2$[1,1J="A") 
IF (A2$[1,lJ=""''') 
IF A2}0 THEN 5470 

D I :::p "EF.:F.:OF: I t·l 
A2=5 

RETUF:t·l 

AtHi (A2$[2,2J=""", AtHi (A2$[:"'",2,L",2J=' ''') THnl A2=2 
Ami (A2$[La2, L",2J="'" .', THEtl A2=1 

DATA. CHECK FOR MISSING 

IF A2=1 THEN A2$=A2$[2,La2-1J 
IF A2=2 THEN A2$=A2$[3,La2-1] 
IF A2=3 THEN A2$=A2$ 
IF A2=3.5 THEN A2$=A2$ 
IF A2=4 THEN A2$=A2$ 
L",2=LEt'l (A2$) 
F:ETUF: ~l 

I +++++++++++++++++++++++++++++++.++I++++++++t++++~++++++++++++++++++++++ 
ALPHA STF.:ING PLACEMENT F.:OUTINE 

f< = 1 
FOF.: ]=Start TO End 

Byte(])=NUM(A1S[K,KJ) 
IF Al$[f':., K]="I~" THEN E:~)te (.1)=13 
I F A 1 $ [ f< , f< ] = " #" THE t·l E: ',' t e ( J ) = 2 9 
I F A 1 S [f<, K J =" 2.," THEt'l B')t e (J) = 126 
f< =K + 1 

tlE:'·':T J 
F:ETUF.:tl 

I +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
OUTPUT STF.:ING GENEF.:ATION 

FOR .1=1 TO tl 
De'c (J)=B')te'(.J) 

FOR I=J*8 TO (.1-1)*8+1 STEP -1 
Bar(I)=Dec(J) MOD 2 
Dec(.1)=Dec(J) DIV 2 

5:::10 tlE:'·':T 
582C1 t·lE:·:T .1 

5840 FOR 1=1 TO 8*N 
5:::50 IF B.",.-(I)=O THDl B$=B$:~.,">· 

5:::60 IF Bar-'(I':'=l THEtl B$=BS:~,"»'" 

5870 t·lE:,·,:T I 
5::::::0 Hi= 11::- ". 

5900 I PRINT TITLE 
5920 PRINT 1$,CHR$(27)tCHR$(31)tCHR$(2) I ALSO SET HMI 
5940 I PRINT BUFFER 
5'360 
5970 
59:::(1 
5990 
600C1 
6010 

IF (F$="DATA") OF: (FS="DATA:::EO") THnl RPHH U':;Hll~ 6020; B$ 
IF 'F$="DATA") OF.: (F$="DATA:::EO") THDl 6~:130 

IF At-,~(Z)=O THEtl PF:ItH U:::ItlG 6010; BS 
IF Arg(Z)=l THEN PRINT USING 6020;B$ 
IF Arq(Z)=2 THEN PRINT USING 6020;BS 
H1AGE 200A 

6020 I t'1AGE :::50A 
6030 PRINT CHRS(27)~CHRS(83) 
6050 I CHECK FOR A FILLED RAGE 
607~Z1 

60:::0 
6090 
61(1[1 

L i ne·=L i ne'+ 1 
IF Li ne"': 15 THEtl F:ETURt·l 
PF: ItH CHIU ( 12) 
L i ne·=[1 

I IF THERE ARE LESS THAN 15 LINES, RETURN 
I SEND OUT A FOPM FEED 

6110 F:ETUPt·l 
6130 I ***********************************************+***~************** 
6150 
6170 
61 :::0 
61 '30 
6200 
6210 
622~3 

IF ERF.:N(>18 THEN 6250 
D I '::P "HWUT 
D E:P "CHECK 
II I :::p II 1= " I , 
II r:::p " LEr·lGTH 
II I :::p "LEtlGTH 

:::TP I t·lG ~,JA::: TOO LOt'lG, RLEA:::E CHECf< IT." 
L HlE t·Wt'1BER ", EF:F:L 

OF AS= ",LDl(AS) 
OF Al$= ",LnHA1S) 



62:;:~3 

6240 
62:iO 
6260 
6270 
62:::(1 
62'3(1 
6300 
6:;:10 
6:;:20 
6::::30 
635(1 
6:;:61 
6362 

6364 
6:::65 
6::::70 
63:::0 
6390 
640(1 
6410 
6420 
6430 
6440 
645(1 
6460 
6470 
64:::0 
64'30 
6500 
6510 
652~) 

6535 
6540 
655(1 
656~~1 

6570 
65'3~) 

660~} 

661 (1 
662(1 
66:;:0 
6640 
6650 
6660 
6670 
66:::0 
66'30 
67~)(1 

6710 
672(1 
67::::~) 

6740 
675~) 

676(1 
677~) 

67:::0 
6790 
680~] 

6Bl0 
6820 

GOTO 99 
IF ERRN 32 THEN 6:;:10 
IF ERRL=3170 THEN :;:170 
IF ERRL=25'30 THEN 2650 
D I ~:;F' "F'O':;~:; I BLE F'F.:OBLEt'l I t·4 DATA TABLE." 
D I ~:,F' "CHECf< L I t~E tWtH:EF.: ", ERF.:L 
::;TOF' 
D I ~:;F' "EF.:F.:OP t'Wt'l:E:EP ", EF.: F.:tj 
D I ~:;F' "L I t4E t·Wt'lE:EF.: ", EF.:PL 

DATA \,4,12,0,0 
DATA \CH,4,1:~:,0,0 

DATA :~.,+,4,7,O,~J 

DATA :~.,-, 4, :::, 0, 0 
DATA &PEG,9,9,1,0 
DATA AB~:;, 6,1,0,0 
DATA ACO~:;, 5,1:;:,0,0 
DATA ADV,8,15,0,0 
DATA AOFF,:::,ll,O,O 
DATA AON,8,12,0,0 
DATA APCL,'3,ll,l,O 
DATA ASHF,8,8,0,0 
DATA A~:;It·j, 5,12,0,0 
DATA A::;t·j, 0,15,2,1 
DATA A~:;TO,9,10,1,0 

DATA ATAt'j, 5,14,0,0 
DATA AVIEW,7,14,0,0 
DATA BEEF',8,6,0,0 
DATA B::;T,[1,7,O,0 
DATA CAT,O,O,l,O 
DATA CF, 10,';', 1,0 
DATA CH~:;,5,4,0,0 

DATA CL:~.,7,0,0,0 

DATA CLA,:::,7,0,0 
DATA CLD,7,15,0,0 
DATA CLP,0,4,1,1 
DATA CLPG,8,10,0,0 
DATA CLST,7,3,0,0 
DATA CU<,7,7,0,0 
DATA COP\',0,3, 1, 1 
DATA (:0::;,5,10,0,0 
DATA D--P,6,10,(1,0 
DATA DEC,5,15,0,0 
DATA DEG,:::,O,O,O 
DATA DEL,0,2,1,0 
DATA DELETE,(1,11,~c1,0 

DATA D::;E,'3,7,1,0 
DATA END,12,0,0,0 
DATA ENG,9,14,1,0 
DATA ENTEpA,8,3,0,0 
DATA E·····::<~5~5~~),(1 

DATA EAX-l,5,8,0,0 
DATA FACT,6,2,0,0 
DATA FC-~',10,1:;:,1,0 

DATA FC-~'(:,10,11,1,0 

DATA Fn:,9,12,1,0 
DATA FPC, 6, ';',0,0 
DATA FS'~', 10, 12, 1, [1 
DATA F::;'~'C, 10, 10, 1,0 
DATA GPAD,8,2,0,0 
DATA GTO, 1, 13, 1, 1 
DATA (;TO.,O,l,l,O 

I TABLE DATA 

6:::7(1 
6::::::(1 
6 ::: '3 ~~1 
6'300 
691(1 
6'32[1 
69:30 
6940 
6950 
6'360 
6970 
6';':::0 
6 '3 '3 ~~1 
70(10 
7~31 0 
7020 
7(130 
7040 
7~35[1 

7~j60 

7[170 
7080 
7(190 
71 [H) 

711(1 
7120 
71:30 
71"35 
7140 
7160 
7190 
721(1 
722(1 
723~) 

?24~3 

725t1 
7260 
7270 
72:::~j 

72'3(1 
73[1(1 
7:;:1(1 

733(1 
7340 
735[1 
7::::60 
737(1 
73:3(1 
73'3(1 
74[10 
741(1 
742(1 
74:;:0 
7440 
7450 
7460 
7465 
7470 
74:::0 
74';'0 
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DATA HMS,6,12,0,0 
DATA HMS+,4,'3,0,0 
DATA Ht'l::;-, 4,10, [1, 0 
DATA HP,6,13,0,0 
DATA HH,6,B,[1,0 
DATA 1::;G,9,6,1,0 
DATA LASTX,7,6,0,0 
DATA LBL,12,1:3,1,1 
DATA Uj,5,0,0,0 
DATA LN1+X,6,5,0,0 
DATA LOG,5,6,[1,0 
DATA MEAN,7,12,0,0 
DATA t'WD,4,11,0,0 
DATA OCT,6,15,0,0 
DATA OFF,:::, 1:;:,0,0 
DATA Ot·j,O,'3,O,O 
DATA P-P,4,14,0,0 
DATA PACK,0,10,0,0 
DATA F'1,7,2,~),0 

DATA PPOMPT,B,14,0,0 
DATA P::;E,:3,9,0,[1 
DATA R-D,6,11,0,O 
DATA R-P,4,15,0,0 
DATA F.: .... ~:;, 0, 5, 0, (1 
DATA PAD,:3,1,(1,0 
DATA F.:CL,9,0,1,(1 
DATA RDt·j,7,5,0,0 
DATA Pt~D,6,14,0,0 
DATA PHl,:::,5,0,0 
DATA PUP, 7,4, [1,0 
DATA ::;(:1,9,13,1, [1 
DATA SDEV,7,13,0,O 
DATA SF,10,:::,1,0 
DATA SIGN,7,10,0,0 
DATA ::;H~,5,9,0,0 

DATA ::;IZE,0,6,1,0 
DATA 8QPT,5,2,0,0 
DATA SST,0,:3,(1,~) 

DATA ::;T*,9,4,1,0 
DATA ::;T+,'3,2,1,[1 
DATA ~:;T-,9,3,1,(1 

DATA ST· .. · .. 3, 5,1, (1 
DATA ~:;TO .. ;',l,l,O 
DATA STOF',8,4,0,0 
DATA TA~l, 5,11, ~), [1 

DATA TOt'jE,9,15,1,0 
DATA VIEW,9,8,0,0 
DATA X#0?,6,3,0,O 
DATA X#Y?,7,9,0,0 
DATA X(0?,6,6,0,0 
DATA :':(=O'~',7, 11,0,0 
DATA X(=Y?,4,6,0,0 
DATA :·..;·· .... ·,,12,14,1,0 
DATA :':<>\',7,1,0,0 
DATA X(Y?,4,4,0,0 
DATA X=0?,6,7,0,0 
DATA X=Y?,7,8,0,0 
DATA X)0?,6,4,0,0 
DATA X}Y?,4,5,0,0 
DATA >,:EO, 1,14,1,1 
DATA :,<ROt'1,10,(1,2,0 
DATA >,: .. ···2,5,1,(1,[1 
DATA 'r', ... ,:,:, 5,:3, ~3, 0 

DATA *END*,O,O,O,O 
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Checksum Algorithms 

Section 4 
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 I be a pointer into the byte array Y 

BEGIN 
If TYPE < > 1 and TYPE < > 2 Then X = 0 
For 1= 2 to N Do 
BEGIN 

END 

Z = X mod 256 + Y(I) mod 256 
X=Z mod 256 
If Z > 255 then X = X + 1 

Y(1) = X mod 256 
END 

43 



44 Algorithms 

Four·Bit Checksums 

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

in 4-bit nybbles. 

Let SUM be the calculated checksum. 
Let Y be the array that holds the two bytes. 
Let 1 be the pointer to the Yarray. 
Let K be the loop counter. 

BEGIN 
SUM=O 
1= 1 
BEGIN 

If K > 1 Then 1 = 2 
If K=2 Then J= Y(I) DIV 16 

Else J = Y(I) MOD 16 
SUM=SUM MOD 16+J 
If SUM> 15 Then SUM=(SUM MOD 16)+ 1 

END 
Y(1) = SUM*16 + Y(1) MOD 16 

END 

Program Bar Code Algorithms 

In order to write your own software to generate program bar code you will need a good understanding of the HP-41 

and the internal structures of program memory. The HP-41 Owner's Manual and Programming Guide is a good 

resource, particularly appendix D, Program Memory Storage Requirements and Last X Operations. Other important 

references for this section are Table III, The HP-41 Function Code Table (page 45), and Table IV, The Numeric Values 

for A-J, a-e, and the Stack (page 50). It will also be helpful to refer back to program "PRGMBR" to see how these 

algorithms are implemented in a working program. 

In a row of Program bar code, the code for a simple one byte function appears in program memory as a combination of 

the row and column location of that function in Table III. For most two-byte functions (for example, a function with a 

numeric argument) the first byte contains the function's location in the table; the second byte contains the value of the 

argument. 

There are also several functions that are not as straightforward and need further explanations. These are enumerated 

following Table III. 
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LOW ORDER 4 BITS 
7 8 10 11 12 13 14 15 

NULL LBL 00 LBL 01 LBL 02 LBL 03 LBL 04 LBL 05 LBL 06 LBL 07 LBL 08 LBL 09 LBL 10 LBL 11 LBL 12 LBL 13 LBL 14 

digit (digit X 0 EEX entry) GTOQ' XEQu 
CHS 

RCL 00 RCL 01 RCL 02 RCL03 RCL 04 RCL 05 RCL 06 RCL 07 RCL 08 RCL 09 RCL10 RCL 11 RCL 12 RCL13 RCL 14 RCL 15 

STO 00 STOOl STO 02 STO 03 STO 04 STO 05 STO 06 STO 07 STO 08 STO 09 STO 10 STO 11 STO 12 STO 13 STO 14 STO 15 

+ X < Y? X> Y? X < =Y? E+ E- HMS+ HMS- MOD % %CH P- R R-P 

LN X2 SORT yX CHS eX LOG lOX eX_l SIN COS TAN ASIN ACOS ATAN DEC 

llX ABS FACT X ~- 01 X> 01 LN(1+X) X < 01 X=O? INT FRAC D-R R-D HMS HR RND OCT 

Cl X < > Y PI CLST R t RON LASTX CLX X=Y? X*- Y? SIGN X < =01 MEAN SOEV AVIEW CLD 

DEG RAD GRAD ENTER I STOP RTN BEEP CLA ASHF PSE CLRG AOFF AON OFF PROMPT ADV 

RCL nn STO nn ST + nn ST - nn ST* nn STI nn ISG nn DSE nn VIEW nn r:REG nn ASTO nn ARCL nn FIX n SCI n ENG n TONE n 

10 XROM XROM XROM XROM XROM XROM XROM XROM SF nn CF nn F?C nn FC?C nn FS? nn Fe? nn 
GTOIXEQ e>< IND 

11 X GTO 00 GTO 01 GTO 02 GTO 03 GT004 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 < > nn LBL nn 

13 ~------ -------- -------- --------- -------- -------- ---- GTO nn ---- -------- --------- -------- -------- -------- -------- -------- -----...... 

14 ~------ -------- -------- --------- -------- -------- ---- XEO nn ---- -------- --------- -------- -------- -------- -------- -------- -----..... 

15 Ie>< TEXT 
1 

Lables I LBL I 

TEXT 
2 

TEXT 
3 

TEXT 
4 

TEXT 
5 

TEXT 
6 

TEXT 
7 

TEXT 
8 

Table III. 

TEXT 
9 

The 1 LBL 1 function is found in three different locations in Table III. 

TEXT 
10 

TEXT 
11 

TEXT 
12 

TEXT 
13 

TEXT 
14 

TEXT 
15 

ONE 
BYTE 

TWO 
BYTE 

THREE 
BYTE 

UP TO 
16 BYTE 

Short Form Numeric Labels. The first place it appears is at Row 0, columns 1 ttrriugh 14. This is a short form 

numeric label (I LBL 1 00 through 1 LBL 114), which requires only one byte in program memory. 

Long Form Numeric Labels. Row 12, Column 15 represents numeric labels with argument values greater than 

fourteen, (this includes the local Alpha Labels A-J, and a-e). The first byte in this two byte label contains the function 

location 12,15 (11001111) and the second byte contains the argument value. For the local Alpha Labels the values of 

A-J and a-e are found in Table IV, page 50. 

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

memory is as follows: 

12 00 00 00 15 xx 00 00 cccc cccc 
---..- ---..- ---..- ---..- ---..- ---..-

Byte: 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)(1111 xxxx) 
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 I XEQ I 
The 1 XEO 1 function is also found in three different locations in the HP-41 Function Table (Table III). 

Numeric and Local Alpha Execute. This function (I XEO 1 nn) is found at Row 14, Columns 0 through 15. 

14 00 00 00 xx xx 

Byte: 2 3 

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

Global Alpha Execute. This function (I XEO lex) is found at Row 1, Column 14. 

01 14 15 xx ccc cccc -.-.- -.-.--.-.-
Byte: 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 (I XEO I CillQ] nn) is found at Row 10, Column 14. 

10 14 1x xx ---_ ... -. 
Byte: 2 

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

Go To IGTO I 
The 1 GTO I function has four locations in the Function Table. It has both short and long form numeric, as well as 

I GTO 1CillQ] and 1 GTO I ex. 

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

11 nn 00 00 

Byte: 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. 

13 00 00 00 nn nn ------Byte: 2 3 

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

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

10 14 On nn ----Byte: 2 

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

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

01 13 15 xx cc cc cc cc ------Byte: 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 I STO I, I RCL I 

Both of these functions have two numeric locations in the table as well as one alpha location. In both cases to make the 

[ STO lor [ RCL I [JNQJ the most significant bit of the second byte (the argument value) is set to one. 

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

through 15. 

RR CC --Byte: 

Byte 1 = Function Row Number+ Argument Value 

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

Byte: 

RR CC nn nn ----2 

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

RR CC nn nn 

Byte: 2 

Byte 1 = Function Location (10011010 = [ASTO 1 ; 10011011 = 1 ARCL -I) 
Byte 2 = Argument Value (nnnnnnnn) 

Alpha Text Strings 

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

15 xx cccc cccc ----Byte: 2 xx+ 1 

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

Byte xx + 1 = Last Character 

End I END I 

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

following values: 

Header Algorithms 

12 00 00 00 02 15 ------
Byte: 2 3 

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

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 (HI) 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. 



These counters and variables are all initially set to zero. Here is a flow chart of this procedure. 

INITIALIZE VARIABLES 
B3 = T5 = H 1 = H2 = 0 

GET PROGRAM BYTE. DECREMENT B3 

YES 

LOOK AT VALUE OF PROGRAM 
BYTE AND DETERMINE HOW MANY 

BYTES REMAIN. SAVE IN B3. 

NO 

NO 

CLEAR THE BYTE COUNTER 
OF THE CURRENT FUNCTION 

(T5=0) 

INCREMENT NUMBER OF BYTES THAT 
BELONG TO THE SAME FUNCTION 

(T5=T5+ 1) 

NO 

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. 

NO 

END 
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Other Bar Code Algorithms 

Direct Execution (Complete Function Code) Algorithms 

The value of the bar code is derived for the most part directly from the position of the function in the HP-41 Function 

Table (Table III, page 45). All functions in rows 0 through 8 are one-byte functions and, with the exception of I GTO I ex 

and I XEQ I ex , require bar code rows of only three bytes in length (two bytes header and one byte function code). 

Rows 0, 2 and 3 as shown in Table III are not used. These are short forms of the functions and they have analogous 

long forms that are to be used instead (Row 12, column 15; Row 9, column 0; and Row 9, column 1; respectively). 

The digit entry functions contained in row 1, columns 0 through 13, are handled by type 6 or 9, Numeric Data bar code. 

Data bar code types 7,8, 10, and 11 handle the alpha entry functions contained in Row 15. 

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

the argument byte to one. 

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

Table IV, following: 

Numeric Values for A - J, a - e, and the Stack 

A B C D E F G H I J 

102 103 104 105 106 107 108 109 110 111 

a b c d e X Y Z 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. 
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The programmable function values are derived as follows: 

Position in 
Hp·41 Contents of: 

Function Table 

Row Column Function Byte 3 Byte 4 .... 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 III (Row NO.*16)+ N/A N/A 
(Column Number) 

9 0-15 Refer to Table III (Row NO.*16) + Numeric Value of N/A 
(Column Number) Argument 

10 0-7 XROM (Row NO.*16)+ (Rom I.D. mod 4) N/A 
[(Rom I.D. *64 + (Rom Func. 

Number/4)mod 8] No. mod 64) 

10 8-13 Refer to Table III (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 III (Row NO.*16)+ Numeric Value of N/A 
(Column Number) Argument 

13,14 0-15 Refer to Table III (Row NO.-16) Numeric Value of N/A 
+ 0 Argument 
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The non-programmable function values are derived as follows: 

Non- Contents of: (N = The Number of ASCII Characters) 
Programmable 

Function Byte 3 Byte Four Byte Five .... Byte N + 3 Byte N + 4 

CAT 0 Catalog N/A N/A N/A 
Number 

GTO. 1 Argument (right justified) N/A N/A 

GTO .. 1 15 255 N/A N/A 

DEL 2 Argument (right justified) N/A N/A 

COPY 3 1st ASCII 2nd ASCII Nth ASCII N/A 
Character Character Character 

CLp· 4 1st ASCII 2nd ASCII Nth ASCII N/A 
Character Character Character 

RIS 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 Ax16+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<O then A = [ABS(Keycode) Div 1048] MOD 16 

Numeric Data Functions 

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

uses only four bits per digit, as follows: 

DIGIT CODE 

0 0000 
1 0001 
2 0010 
3 0011 
4 0100 
5 0101 
6 0110 
7 0111 
8 1000 
9 1001 

NULL 1010 
" " 1011 . 
"+" 1100 
" - " 1101 
"E" 1110 

illegal 1111 
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Since we are using a four bit BCD code for these digits, it may be necessary to add a digit to make the bar code conform 

to the "n*8 bits" requirement (refer to Section 2). A special case is for standard numeric data (Type 6). When only one 

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

In all other cases it is necessary to count the number of digits in the input string. If the data is standard numeric and 

the number of digits is even then add a null. If the data is sequenced numeric and the number of digits is odd then 

add a null. 

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

IS 
LEN(A$) 

=1 
? 

NO 

NO 

NO 

IS 
A$[N[= 

"E" 
? 

YES 

YES YES 

YES 

IS 
THIS TYPE 

6 
? 

PUT X INTO D(N) 

PUT VALUE "11" 
INTO D(N) 

PUT VALUE "12" 
INTO D(N) 

PUT VALUE "13" 
INTO D(N) 

PUT VALUE "14" 
INTO D(N) 

YES DOES 
N= LEN(A$) 

? 

INTEGER ARRAY D WITH N 
ELEMENTS READY TO PUT 

I NTO BAR CODE ARRAY 

INCREMENT 
N 

NO 



54 Algorithms 

Alpha Data Encoding 

The encoding for the alpha characters is ASCII (with the few exceptions necessary to conform to the HP 82143A 

Printer character set)o The values are listed in decimal form in Table V following: 

1 · jo-: 44 · .. :3E. · i ••• l 2 ;{ 45 - .-. --:- J..J · · o.i · 
3 ..,.. 46 DC- ::-; · · . '-' --- · 4 · C( 47 · .a·..!" :=:9 · \' -= ~; 48 €I 9€1 Z ..J · · · 
6 · r 49 · 1 9 1 · [ 

7 0.1.- 5€1 0-. 92 ~~o · · .:::. · 
8 · A 5 1 · -~. 93 · ] 

9 cr C' -; 4 '34 or-· _I-C. · · 
1 €I · • 53 · 0::::-0_' '135 · -
1 1 ::-.. 54 6 96 T 

· · · 
1 2 · .u -= -= oJ 0_' 7 '::::a 7 · ~ , · a 
1 "7 d-

o::::- 0- ,-. ea ' : b ~, · _It- · c' ~ c' · 
1 4 · 'TO 57 · 9 9'13 · 1:-
1 0::::- Jo E::"'.-. 1 €I €I d 0_' · __ 1.=. · · 
1 6 · 8 59 · .. 1 €I 1 · E-

1 7 · Q 6€1 · -< 1 €I2 · f 
1 8 '~I 6 .. = 1 €I3 "'3 · .L · · 
1 9 · A 62 · :::- 1 €I4 · h 
2€1 Q. 

0- ~ -:J= 1 €I5 i · ,=I_~ · · 
2 1 · A 64 · @ 1 €I6 · oJ 
--:. --:. 13. .- 0::::- R 1 €I7 k "- "- · 1:::0._' · · --:17-
L- -_.' · C' 66 · B 1 €I8 · 1 
24 · C. 6 7 · C 1 09 · (,OJ 

0-. -= (I 6:::: II 1 1 €I Ft c...-_' · · · .-, .- IJ 6 1
:;- E 1 1 1 .:::..1::. · · · -:-.-."""':- II 7€1 F 1 1 2 p a::.. .. · · · 28 ,)! 7 1 G 1 1 "7 '"l · · '-' · 29 ~ 

"""":1'.-. H 1 1 4 t-o · i .::. · · 3(1 £: 77 I 1 1 0::::-
S · , ~, · 0_' · "7 1 ~ 74 I 1 1 6 to '-' · · 0_' · 32 --:--= V 1 1 

...,. 
u · i __ I · ( · 

33 · ! 7 6 · L 1 1 ,-. co · v 
34 .. 77 t-1 1 1 9 I .... · · · 
~-= =It: --:-.-. ti 1 2€1 ){ ~. __ I · ,- .=. · · 
36 $ 79 (I 1 ~, 1 )'0' · · .:::. · 77---'I' · ;-~ 8€1. P 1 ~,~. c... c.. · Z 

38 (. 8 1 Q 1 23 n° · 'Y. · · 39 · 82 · J:;: 1 24 · I 
4€1 · ( 83 · .=-~. 1 .-.s::::-tC..-_1 · -jI-

4 1 · ) 84 · T 1 26 · :E 
42 *' 

'-'1E::'" U 1 .-.---:1 t-· 0-_' · .:::.( · 4"7 0_' · + 

Table V. HP 82143A Printer Character Set 
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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; 110 ROM or Printer/Plotter ROM; and, RS232C 

or HP-IB Interface. 

PRGMBR was segmented into three separate programs according to logical operations. The first segment, BEGIN, 

initializes all the variables and loads the necessary table data. The second segment, EDITR, is the interactive sec-

tion where the HP-41 program text is input. This section also allows the user to save, retrieve, and edit the text. Giv-

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

CMPILE not only compiles the HP-41 program but also prints the bar code. As soon as the HP-41 program has been 

completely printed out in bar code this segment loads the EDITR segment back into the HP 85A ready for the next 

program. 

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

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

Series 80 Users' Library 

1000 N .E. Circle Blvd. 

Corvallis, Oregon 97330 

67 
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85A Adaptation of PRGMBR 

20 I HP41C COMPILER 
30 I l BAR CODE GEN PRGM 
40 FIRST OF THREE SEGMENTS 
50 THAT ARE CHAINED TOGETHER 
60 I THIS IS AN ADAPTATION OF 
70 THE 9845A COMPILER PROGRAM 
80 THIS SEGMENT IS STORED AS 
9 (1 I F I L E "B E G I W' 

10t1 I 

110 OPTION BASE 1 
120 I tHEGn:: I .. j 
130 COM INTEGER C2(60) .. P(2233) .. F 

6 .. P5 .. Il(103) 
140 COM TI[60],Tll[30] .. T21[30],A 

$[1580],SI$[27] .. I$[624],C$[6 
0] 

150 TI .. Tl$ .. T2$="" 
160 FOP 1=1 TO 26 I READ LOCAL L 

ABELS & STACK REGISTER MNEMO 
NIC:::. INTO SI$ 

170 READ SII[I,I] 
18-::1 t·1E:'<T I 
190 FOR 1=1 TO 103 I READ SORTED 

HiST MNEI'10t-1I C~; nnc' I I, IN:::; 
TRUC. 

280 j=I+6l(I-l) 
21-3 READ 1$[J],ll(l) I '.)ALUES It·l 

TO II FOR TABLE DRIVER 
22<3 t-iDa I 
230 FOR 1=1 TO 60 I READ IN VALl 

o CHAR TABLES FOR CHAR CHECK 
240 READ C$[I],C2(1) I CHARS IN 

CI; CHAR CODE IN C2 
25t1 t-lE:'<T I 
268 DISP "1ST SEG DONE" 
278 I PUT CHAINING STATEI'1ENTS 
288 I HERE TO PROGRAM "EDITR" 
290 CHAHl "U'ITR" 
3130 I 

310 END 
328 I :t.DATAl 
338 I :t.LOCAL LABEL & STACK REG C 

HARS*l 
340 DATA A,B,C,D,E,F,G .. H .. I,j,T,Z 

,..,. ... :,.,:, L 
35~3 DATA II II., II "., Il II., II ".' II II., II II 

,a .. b,c,d,€' 
360 I tINSTN MNEI'10NICS & NUMERIC 

'.}ALUE::·ll 
370 DATA %,76,%CH,77,&+,71.&-.72 

.. f;.,REG. 153 
380 DATA l,66,"~".64.·-" .. 65,/.67 

."1/X".96."18 A X".87.ABS.97 

398 DATA ACOS.93.ADV.143.AOFF.13 
9,AON.140.ARCL.155.ASHF.136. 
ASHL 92 

408 DATA ASTO,154,ATAN.94.AVIEW, 
12f, BEEP .. 134. CF .:169 .. CH~;. 84. C 
U.,.112 

410 DATA CLA.135.CLD,127.CLRG,13 
8,CLST.115,CLX.119.COS.90 

420 DATA D-R,106.DEC,95.DEG,128, 
DSE. 151 • ENG. 158 • EtHER·', 131. E 
0".' .. ' ,-.a:-
o. ,"., ... = .. _1 

430 DATA EAX-l.88,FACT.98.FC0,17 
3.FC0C .. 171.Fn: .. 156.n:LI05 

440 DATA FS0 .. 172.FS0C,178.GRAD,1 
30,HMS.188 .. HMS+,73,HMS- .. 74,H 
F.:. U39 

450 DATA INT.184.ISG.158,LASTX,1 
18.LN,88.LN1+X.101.LOG.86 

460 DATA MEAN.124.MOD.75 .. 0CT,111 
• OFF .. 141. P-R, 78 .. PI .. 114 

470 DATA PROMPT.142.PSE.137.R-D. 
107.R-P.79.RAD.129.RCL.144.R 
Dtl. 117 

480 DATA RND.110.RTN,133.RA,116 .. 
SCI,157.SDEV.125,SF.168 

490 DATA SIGN .. 122.SIN.89.SQRT,82 
. 5T* .. 148 

500 DATA ST+ .. 146,ST-.147.ST/.149 
.STO.145,5TOP.132.TAN .. 91,TON 
E.159 

510 DATA VIEW,152 .. X#00.99.X#Y?,1 
21.X(0°.102,X<=00,123.X(=Y0. 
78 

520 DATA X<),206,X<>Y.113 .. X<Y0.6 
8.X=0 0 .183.X=Y0,120.X)0?,100 

530 DATA X)Y0,69.X A 2.81.YAX.83 
548 I *VALID 41C CHARS & CHAR CO 

DE:t.t 
550 DATA" ",32.# .. 29,$,36 .. %.37 .. & 

,126 .. 1: .. 42. "+".43.". ",44, "_H. 
45 •.• 46, ...... 47 

560 DATA "0",48,"1".49."2",50,"3 
II .. 51 .. "4 11 .,52 .. 115 1f 

.. 53 .. 11 6 11 
.. 54 .. 117 

11.'55 .. 11 8 11 
•• 56 

57~3 DATA 119 11 
.. 57 .. : .. 58 .. II.; " .. 59) <-,6~3 

,=.61,),62. 0 .63,@,13.A.65.B, 
66,C.67,D,68.E.69 

580 DATA F.70.G,71,H,72,1.73,j,7 
4,K.75,L.76.M,77,N.78.0,79.P 
,80,Q:81.R,82.S,83 

590 DATA T.84,U,85,V,86.W,87,X.8 
8,Y,89.Z,90. A .94,a,97.b.98.c 
.. 99 .. d, 1t2Jt2J .. e, 11211 

60t1 Et~[I 



20 I HP41C COMPILER-EDITR 
30 ! & BAR CODE GEN PRGM 
40 I SECOND OF THREE CHAINED 
50 I PROGRAMS THIS ONE IS 
60 I STORED UNDER FILE "EDITR" 
7 () OPT I Ot-1 BA~;E 1 
80 INTEGER I,j,K,V,Kl(2233),El, 

E2,D,Xl,Vl,V2,V3 
90 COM INTEGER C2(60),P(2233),F 

6 _, P5, 110.: 1 (13) 
100 COM Tt~60],T1t~30],T2t~30],A 

S~1500],SI$~27],It~624],Ct~6 
0] 

110 I MAIN PROGRAM' WRITES PRPT 
FOR TEXT OR COMMAND ENTRY AN 
o 

120 ON ERROR GOIO 1760 
130 FOR 1=1 TO 2233 
14~3 P(I)=-1 
15(1 NE:x:T I 
160 Tt,Tlt,T2t="" 
1 7~=1 At="" 
1 ::a3 F6=~3 
19121 P5=1 
200 DISP "00 YOU WANT A LIST OF 

THE AVAILABLE COMMANDS0" 
210 INPUT Tl$ 
220 IF T1S="N" OR Tl$="NO" THEN 

260 
230 IF Tt="SCRATCH" THEN 130 
24(1 GOTO 1(110 
250 I BEGIN PROMPTER SECTION 
260 DI:-:;P ")" 
270 I ~lPUT H: 
28121 I=POS(TS," ") 
290 ',,', K., 0=0 
300 IF 1=0 THEN 550 
310 Tl$=TS~I,I-l] 
320 IF Tl$<)"DELETE" THEN 360 
330 Tlt=FNT$(T$~I+l]) 
340 I=LEN(TlS)+1 
350 0=1 
360 IF 1-1)4 THEN 520 
370 FOR j=I-l TO 1 STEP -1 
380 IF Tlt~j,j]<"0" OR Tl$~j,J]> 

"9" THEN 500 
390 V=V+(NUM(Tlt~J,J])-48)*10AK 
400 K=V+l 
410 ~~EXT J 
420 IF V>2233 THEN 520 
430 IF 0<>1 THEN 460 
440 P (I,}) =-1 
450 GOTO 260 
46121 T$=FNT$(TS~I+l]) 
47121 P(V)=LEN(At)+1 
480 AS=ASg,TSg," I " 

490 GOTO 260 
500 PRINT "?? - GIVE NUMBERED ST 

ATEMENT OR A COMMAND" 
51(1 GOTO 26121 
520 PRINT "STATEMENT NUMBER VALU 

E TOO LARGE" 
530 GOTO 260 
540 I **COMMAND JUMP TA8LE** 
550 IF T$="NUMBER" THEN 700 
560 IF T$="LIST" THEN 840 
570 IF TS="COMPILE" THEN 93121 
58121 IF T$="?0" THEN 101121 
590 IF TS="RENUMBER" THEN 1300 
600 IF T$="SAVETEXT" THEN 1540 
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610 IF TS="GETTEXT" THEN 1650 
62121 IF T$="SCRATCH" THEN 130 
630 IF TS="EXIT" THEN STOP 
640 IF TS<>"C0MPILEPVT" THEN 670 
65~3 P5=2 
660 GOTO 930 
670 PRINT "00 - UNRECOGNIZABLE C 

OMt'jAND" 
680 GOTO 260 
690 I **'AUTO' ROUTiNE** 
700 DISP "GIVE STARTING VALUE AN 

o SIZE OF INCREMENT" 
710 I NPUT V, :'\ 1 
715 PRINTER IS 1 
720 IF V)2233 THEN 800 
730 PRlt.jT ")" _; V 
740 I ~lPUT TS 
750 IF TS=" E:x: IT" THEt·j 2613 
760 P(V)=LEN(At'+1 
770 A$=ASg,TSg,"!" 
780 V=',,'+?,: 1 
790 GOTO 720 
800 PRINTER IS 16 
810 PRINT "STATEMENT NUMBER VALU 

E TOO LAF.:GE" 
820 GOTO 260 
830 ! **"LIST' ROUTINE** 
840 FOR 1=1 TO 1500 I MAX=2233 
850 IF P(I)<0 THEN 910 
860 FOR J=1 TO 50 
870 K=P(I)+j 
880 IF AS~K,K]="!" THEN 900 
890 NEXT J 
900 PRINT I;AS~P(I),K-l] 
910 ~lE:x:T I 
920 GOTO 260 
930 I AT THIS POINT CHAIN TO 
940 1 COMPILE PROGRAM OF THE 
950 1 THREE SECTIONS. 
960 DISP "TEST OF 'EDITR' SEGMEN 

TOONE" 
980 DISP "MOVING TO CMPILE" 
gq~ CHAIN "CMPILE" 
1000 1 *PRGM COMMANDS LIST SUB* 
1010 PRItH " " 
1020 PRINT "COMMANDS AVAILABLE I 

N TH I S PROGF.:AM'" 
1030 PRINT " " 
1040 PRINT "COMPILE - COMPILES 

41C PROGRAM CURRENTLY ENTER 
ED" 

1050 PRINT "DELETE nn - DELETES 
NUMBERED INSTRC FROM PROGRA 
Mil 

1060 PRINT "EXIT - HALTS PRO 
GRAM OR STOPS NUMBER GENERA 
TOR" 

1070 PRINT "GETTEXT - GETS PRO 
GRAM TEXT FROM TAPE" 

1080 PRINT "LIST - LISTS EN 
TI RE 41 (: PROGRAt1 I N MEMORY" 

1090 PRINT "NUMBER - GENERATE 
S 41C INSTRC NUMBERS - STOP 
PED B''''' " 

1100 PRINT" TYPING 'EXIT'" 
1110 PRINT "RENUMBER - RENUMBER 

S 41C PROGRAM LINE NUMBERS" 
1120 PRINT "(:OMPILEPVT- GENERATE 

S BAR CODE FOR PRIVATE PROG 
RAN" 
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1138 PRINT "SAVETEXT - STORES P 
ROGRAM TEXT ON CASSETTE TAP 
E" 

1148 PRINT "SCRATCH - ERASES E 
NTIRE 41C PROGRAM" 

1158 PRINT "00 - LISTS CO 
MMANDS AVAILABLE " 

1168 PRINT" " 
1178 PRINT "SYNTAX FOR INSTRUCTI 

01'1 ENTR'"i'" 
1188 PRINT" A)INSTRC FORMAT' " 
1198 PRINT "n (41C INSTRC)" 
1208 PRINT "(BLANKS ARE USED AS 

DEL I M I TE~:'::; :., " 
1218 PRINT" B)SPECIAL SYMBOLS'" 
1228 PRINT "1) USE '&' FOR SIGMA 

SIGN" 
1238 PRINT "2) USE '@' FOR ANGLE 

S I Gt-~" 
1240 PRINT "3) USE '#' FOR 'NOT 

EOUAL' SIGN" 
1258 PRINT "4) USE SINGLE QUOTES 

C') FOR DOUBLE OUOTES" 
1268 PR ItH " C HEXT FORMAT' '<TE 

XT ENTRY)'CNOTE SINGLE OUOT 
ES) II 

1278 PRINT "OR A'(TEXT ENTRY)' 
(FOR APPENDING TEXT)" 

12::::8 GOTO 260 
1298 I t'RENUMBER' SUBt 
1388 DISP "ENTER OLD STARTING #, 

NEW STARTING #,AND INCREMEN 
T' " 

1318 INPUT Vl,V2,V3 
1328 FOR I=V2+1 TO Vl-l 
1330 IF P(I)=-1 THEN 1368 
1348 PRINT "ERROR - ATTEMPT MADE 

TO OVERWRITE EXISTING INST 
RUCTIONS" 

1358 GOTO 268 
1368 NDn I 
1378 FOR 1=1 TO 2233 
13881<1CI:)=P(I) 
1398 IF I)=Vl THEN PfI)=-1 
14~~18 t-~E:'n I 
1418 K=',}1-1 
1428 FOR I=V2 TO 2233 STEP V3 
143121 I<=K+l 
1448 IF K>2233 THEN 268 
1458 IF I<I(K)(8 THEN 1438 
1468 P(l)=Kl(K) 
1478 t-~D:T I 
1488 PRItH "ERROR' H~STRUCTIOt~ t~ 

UMBER OUT OF BOUNDS" 
1498 FOR 1=1 TO 2233 
151210 PCI)=KICI) 
1518 ND:T I 
1528 GOTel 268 
1538 I t'SAVETEXT' ROUTINEf 
1548 DISP "GIVE NAME OF FILE TO 

BE SAVED' " 
15512' INPUT T1$ 
1568 CREATE T1$,LEN(A$) DIV 64+5 

8 
1578 ASSIGN# 1 TO Tl$ 
1588 PRINT# 1 ; AS 
1598 FOR 1=1 TO LEN(AS) 
1688 PRINT# 1 ; PCI) 
1618 NEi<T I 

1628 ASSIGN# 1 TO * 
1638 GOTO 268 
1648 ! t'GETTEXT' ROUTINEt 
1658 DISP "GIVE THE NAME OF THE 

FILE TO BE READ" 
1668 INPUT TI$ 
1678 A$="" 
1688 ASSIGN# 1 TO TI$ 
1698 READ# 1 j AS 
1788 FOR 1=1 TO LEN(AS) 
1718 READ# 1 PCI) 
1 7213 t-~E>n I 
1738 ASSIGN# 1 TO * 
i 748 GOTO 26~3 
17513 I tERROR CONDITION HANDLING 

ROUTINEf 
1768 El=ERRN 
1778 E2=ERRL 
1788 IF El(>68 THEN 1838 
17913 PRINT "TAPE IS WRITE PROTEC 

TED. PLEASE FIX!" 
1888 IF E2=38513 THEN 1548 
18113 IF E2=3948 THEN 1658 
18213 GOTO 268 
18313 IF El(>61 THEN 18613 
1848 PRINT "TAPE OR FILE IS FULL 

USE ANOTHER TAPE." 
1858 GOTO 1880 
1868 IF El(>62 THEN 1898 
18713 PRINT "TAPE NOT IN TAPE DRI 

'.}E. II 

1888 GOTO 1808 
1898 IF El<)63 THEN 1928 
19~38 PRItH "DUPLICATE FILE !'lAME. 

" 
191>::1 GO TO 1 ::::88 
1928 IF El()64 THEN 195121 
1938 PRINT "FILE NOT THERE. TRY 

AGAIt·i. " 
194121 GO TO 1 Btn3 
1950 IF El=65 THEN IB4121 
1968 IF El(>66 THEN 1998 
1978 PR ItH "F I LE CLO'::;E[," 
19:38 GOTO 188~3 
1998 IF El<)67 THEN 2828 
2808 PRINT "FILE NAME ERROR." 
2~31>3 GOTO 1 B8~:; 
2828 PRINT "ERROR # ";El;"SEEN F 

T LINE # ".;E2 
212138 GO TO 2613 
2~34121 HiD 
2858 I tFUNCTION OEFINITIONSt 
286121 I TRIM FUNCTION 
2878 DEF FNTS(DS) 
212188 I tHEGER L, M 
28:35 0 I M DS[68] 
2898 FOR L=1 TO LEN(DS) 
2108 IF O$[L,L](>"" THEN 2158 
2118 NEi<T L 
2138 DISP "TRYING TO TRIM BLANK 

':::TRHlG 1 " 

2148 GOTO 2613 
2158 FOR M=LEN(OS) TO L STEP -1 
2168 IF D$[M,M]()"" THEN 219121 
217121 NE)-(T M 
21::::121 GOTO 2138 
2198 FNTS=D$[L,M] 
2288 Ftl END 
2228 I ** END OF PRGM *t 



10 ! HP41C 
20 ! THIPD 
3(1 I GPOUP 
40 I THE 41 

TE':; THE 

Ot·w I LER-ct'lP LE 
HAINED PROG AM IN 
F THPEE IT OMPILES 

PPOGPAM AN GENERA 

50 I BAR CODE. IT IS STORED 
to (1 ' I t1 F I L E "C i'l PI L E " 
70 

160 

165 

17t1 
173 

OPT I Ot·~ BW:;E 1 
INTEGER I,j,K,L,V,M(2233),Ml 
, PI.' P2. C· [I, HI. H2, ':; 1 0:: Ito .. · :::;2 
INTEGEP Fl,F2,F3,F4,F5,F7,F9 
,E4,X,Y,2,B(132),Cl,Dl 
DIM H1S[3],H2S[3],H4S[9] 
COM INTEGEP C2(60),P~2233),F 
6, )='5, 11 (103:' 

175 COM T$[60],T1S[30],T2S[30],A 
$[1500],51S[27],IS[624],CS[6 
-3] 

220 ON ERROP GOTO 4250 
1::::05 I :t 'COMPILE' POUTH1E l 
1810 PPINTER IS 2 
t:::: 5 5 t'11 = 1 
1875 FOR j=1 TO 2233 
1880 IF P(j)<0 THEN 3335 
1881 FOR 1=1 TO 50 
le::::2 f,:=P, J>+I 
1883 IF AS[K,K]="I" THEN 1885 
1 ::::::::4 tlE>n I 
1885 Ti=AS[P(j),K-l] 
1 ::::::::7 E4=H 1 
1895 I SCANNER SECTION 
1930 Tl$.T2S=" " 
1 c,-.:t:; PI. P2=-3 
1937 '.)=-1 
1940 IF F6<> 1 THEN 1955 
1945 1'1(11) =_~1 
1950 Ml=t'11+1 
1955 Fl,F2,F3,F4,F5,F6=0 
1965 IF TS=" END" OR TS=" Et·m." T 

HEti 3:355 
1970 IF LENO::TS)<2 THEN 2055 
1975 IF T$[I. 1]<>"'" AHD U[I· 2] 

<> "A'" THEt'l 2055 
19::::0 IF T$[I, 2]<> "A'" THHl 20(H) 
1985 T$=T$[2] 
199121 Fl=l 
20-30 L=LEN (T$) 
2005 IF L(18 THEN 2020 
2010 PRINT "ALPHA STRING TOO LON 

GIN L !tiE # ".' j 
2-315 GOTO 2230 
2020 IF T$[L,L]="'" THEN 2040 
212125 PRINT "ERROR IN ALPHA REGIS 

TER ENTRY INSTRUCTION AT LI 
NE # "'.1 

2035 GOTO 2230 
2-34121 F2= 1 I SET TE>c:T FLAG 
2045 GOTO 2275 
2055 FOR 1=1 TO LEN(TS) 
2060 Tl$=TS[I,I] 
2065 IF Tl$>="0" At-lD Tll<="9" TH 

Et-l 2-3:=:5 
207.3 IF (Tl$="+" OR Tl·t="-") At'lD 

LEN(TS»l THEN 2085 
2-375 IF TI$=" " O~: TI$="E" OR Tl 

:t=" " THEt·i 21185 
2[1::::-3 GOTO 2105 
2-3:::5 t-lDn I 
209-) F6= 1 
2~395 GOTf) 2275 
2105 Pl=POS(T$," ") 
2110 IF Pl<>0 THEN 2130 
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2115 F3=1 
212-3 GOTO 2275 
2130 T1S=FNT$(T'[Pl+l]) 
2135 TS=TS[I,Pl-l] 
2140 L=LEt'l(T1S) 
2145 IF Tl'[I,I]<>"'" OR Tl$[L,L 

]<>"'" THEN 2175 
2150 IF L)9 THEN 2010 
2155 T1S=T1S[2,L-l] 
2160 F4=1 
2165 
2175 
218,3 
21:35 
2190 
2195 

22-35 
2210 
2215 
222(1 
.-...... -.1::' c.. c..o::.._1 

2230 
2235 
2250 
2275 
'I'-I'-'~ 
':':'0::.0-_1 

2315 
2316 
2317 

GOTO 2275 
P2=POS(T1S," ") 
IF P2=0 THEN 2220 
T2S=T 1$[ 1, P2-l] 
IF T2S="IND" THEN 2210 
PRINT "OPERAND ERROR IN LIN 
E # ".; J 
GOTO 2230 
F5=1 
Tl$=FNT'(Tl$[P2+1]) 
IF LEN(Tl')<=2 THEH 2275 
PRINT "ERROR IN NUMERIC OPE 
RAND Hi LIt-lE # ".; J 
GOSUB 3400 
GOTO 1930 
I I tHERP SECT I ()N 
IF F2<>1 THEN 2395 
M(Ml)=240+L-2 
IF Fl<~1 THEN 2333 
M011 )=M(MI )+1 
I'l1=m+l 

2320 M(11)=127 
2333 Ml=t'11+1 
2335 FOR 1=2 TO L-l 
2339 [I$=T$[I,I] 
2340 GOSUB 4300 
2345 IF 2<>0 THEN 2370 
2350 PRINT "INVALID CHARACTER IN 

LABEL OR TL-::T" 
2365 GOTO 2333 
2370 M(M1)=C2(Z) 
2372 t11 =t'11 + 1 
2375 NE::-::T I 
23:30 GOTO 3335 
2395 IF F6<>1 THEN 2660 
24-30 F9=0 
2410 IF T$[I,I]<>"+" AND T$[I,I] 

<>"-" THEN 2435 
2415 IF T$[1.1]::}"-" THEfl 2430 
242-) t1(MI :'=2:3 
2 4 2 5 t'11 = t'11 + I 
2430 TS=T$[2] 
2435 L 1 =F":I:::; 0: Tt," ") 
2440 L2=PO:::; 0:: TS, "E" ) 
2445 IF Ll=0 THEN Ll=LEH(T$) 
2450 IF L2<>0 THEN Ll=L2-1 
2460 FOP 1=1 TO LI 
2465 IF T$[I,I]<>"." THEN 2495 
2470 IF F9=1 THEN 2530 
2475 F9=1 
24::::(1 1'10'11 :', =26 
24:35 M 1 =t11 + 1 
249-~1 GOTO 251 (1 
2495 IF T$[I. l]<"-~1" OR T$[I, IT>" 

9" THEt'l 2490 
2500 M(Ml)=NUM(T$[I,I])-32 
2505 I'll =t'11 + 1 
2510 ~lE:n I 
2520 IF Ll=LEN(T$) AND L2=0 THEN 

3335 
2525 IF I=Ll OR I=L2 THEN 2555 
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2530 PRINT "DIGIT ENTRY INSTRUCT 
ION ERROR IN LINE # ";j 

2535 GOSUB 3400 
2545 GOTO 2400 
2555 T$=FNT$(T$[I]) 
2560 IF T$[I,I]()"E" THEN 2530 
2565 M(M1)=27 
2570 Ml=1'11+1 
2575 T$=T$[2] 
2580 IF T$[I,I]()"-" THEN 2600 
2585 MOl1 )=2:::: 
2590 1'11=1'11+1 
2600 IF T$[I, 1]="-" OR T$[I,I]=" 

+" THEN T$=T$[2] 
26~35 T$=FNT$ (T$) 
2610 L=LEN (T$) 
2615 IF L)2 THEN 2530 
2620 FOR 1=1 TO L 
2625 IF T$[I, 1]{"0" OR T$[I. IT>" 

9" THEN 2530 
2630 M(Ml)=NUI'1(T$[I,I])-32 
2635 1'11=~11+1 
2640 NEi-:T I 
2645 GOTO 3335 
2660 L=Ln~ (T 1 $) 
2665 IF F3=1 THEN 3265 
2670 IF F4=1 THEN 2805 
2680 IF L(=2 THEN 2705 
2685 PRINT "NUMERIC OPERAND TOO 

LONG IN LINE # ";j 

2695 GOTO 2333 
2705 IF L{2 THEN 2740 
2710 V=(NUM(TI$[I,I])-48)tI0+NUI'1 

(Tl$[2,2])-48 
2715 IF V)=0 AND V<=99 THEN 2805 
2720 PRINT "INCORRECT NUMERIC OP 

ERAND IN LINE # ";j 

2730 GOTO 2333 
2740 '.}=~3 

2745 FOR 1=1 TO 26 
2750 IF Tl$=SI$[I,I] THEN V=I+10 

1 
2755 HE:'"':T I 
2760 IF V()0 THEN 2805 
2765 V=NUM(TI$)-48 
2770 IF V)=0 AHD V{=9 THEN 2805 
2775 PRIHT "INCORRECT STACK OR S 

INGLE DIGIT OPERAND IH LINE 
# ".' J 

27:35 GC)TO 2333 
2805 IF F5=1 THEN V=V+128 
2815 IF T$()"GTO" AND T$()"XEQ" 

THEH 3020 
2825 IF F5<)1 THEN 2860 
2830 1'1(11)=174 
2835 IF T$="GTO" THEN V=V-128 I 

SET HIGH BIT FOR 'XEQ IND' 
2840 I'1(Ml+l)=V 
2845 Ml=t'11+2 
2850 GO TO 3335 
2860 IF F4()1 THEN 2955 ! 
2880 M(Ml)=29 
2885 IF T$="XEQ" THEN M(Ml)=30 
2890 L=LEWTU) 
2895 MCI'11+1)=240+L 
2900 FOR 1=1 TO L 
2904 D$=T 1$[1, I] 
2905 GOSUB 4300 
2910 IF Z<>0 THEN 2935 
2915 PRINT "INVALID CHARACTER IN 

ALPHA LABEL" 
2930 GOTO 2333 
2935 M(Ml+l+l)=C2(Z) 

2936 NDn I 
2940 Ml=t'11+L+2 
2945 GOTD 3335 
2955 I F V) 14 OR T$=" ::-~EQ" THn~ 29 

0'" '_'0_I 

2960 M(Ml)=177+V 
2965 1'1(1'11+1)=0 
2970 Ml=t'11+2 
2975 GOTO 3335 
2985 M(Ml)=208 
2990 IF T$="XEQ" THEN 1'1(1'11)=224 
2995 ~l-::Nl+l )=0 
3000 M(Ml+2)=V 
3005 M1=t'11+3 
3010 GOTO 3335 
3020 IF T$()"STO" THEN 3080 
3030 IF V)15 THEN 3055 
3035 M": M 1:; =4::::+' .... 
3040 Ml=Ml+1 
3045 GOTD 3335 
3055 M(Ml)=145 
3060 1'1(1'11+1 )='.} 
3065 M 1 =t'11 +2 
3070 GOTO 3335 
30::::0 IF TS <> "RCL" THEt·j 314(1 
3090 IF V>15 THEN 3115 
3095 1'1 (t11 ) =32+' .. ! 
3100 Ml=t'11+1 
3105 GOTO 3335 
3115 t1 (11) = 144 
3120 t1 0:: 1'1 1 + 1) ='.} 
3125 t'11=~11+2 
3130 GOTO 3335 
3140 IF TS<~"LBL" THEN 3265 
3150 IF F4(>1 THEN 3210 
3170 1'1(11) = 192 
3175 1'1011 + 1 ) =~3 
3180 L=LEtH T 1$) 
3185 M(Ml+2)=241+L 
3190 M0l1+3)=0 
3195 f>11=Nl+2 
3200 GOTO 2900 
3210 IF V>14 THEN 3235 
3215 M(I'11)=I+'.} 
3220 Ml=I'11+1 
3225 GOTO 3335 
3235 1'1011 )=207 
3240 M(Ml+l)=V 
3245 1>11 =1>11 + 2 
3250 
3265 
3270 
3271 
3272 
3276 
3280 
3290 

3300 
3310 
3312 
3314 

3:316 

331:3 
3320 
3322 

3323 

3325 
3327 

GOTO 3335 
>::= 1 
· .... =1133 
(:=1 
D=LEr~ (T$) 
GOSUE: 4370 
IF Z<)0 THEN 3310 
PRINT "UNRECOGNIZABLE INSTR 
UCTION GIVEH IN LINE # ";j 
GOTD 2333 
M(Ml)=Il(Z) 
Ml=t'11+1 
IF 11(Z)(64 OR 11(Z»143 OR 

F3 THEt·l 332[1 
PRINT "ERROR: EXTRANEOUS OP 
ERAND IN INSTRUCTION" 
GO TO 2333 
IF Il(Z)(144 THEN 3335 
IF Il(Z)<144 OR 11(Z»191 0 
R V> =0 THEt-.l 3327 
PRINT "ERROR: I'1ISSING OPERA 
t·lD" 
GOTO 2333 
I'1(Ml)=' .... 



3330 Ml=t11+1 
3335 NEXT J 1 tEND DCOOE LOOPt 
3355 M(Ml)=192 
3360 t10:: M 1 + 1) =0 1 It~ 2t·lD B\'TE 
3365 1'1 (1'11 +2) =47 
3370 S2=t'11 +2 
3375 PRINT "COMPILATION COMPLETE 

[I" 

33:3~3 GO TO 35€H3 
3395 1 tERR CORRECTION SU8t 
3400 PRINTER IS 2 
3402 t'11 =E4 
3405 PRINT "THE INSTRUCTION GIVE 

N WAS: ";AS[P(J)+l,K-l] 
3407 PRINT "GIVE CORRECTED INSTR 

UCTION (WITHOUT LINE #) " 
3410 DISP " (TO ABORT COMPILE, T 

YPE 'ABORT') " 
3412 It~PUT T$ 
3415 IF T$="ABORT" THEN 4115 
3417 P(J)=LEN(At)+1 
3420 A$=A$&T$&" 1 " 

3435 RETUR~~ 
3450 1 *t'RUN' ROUTINE** 
3500 DISP "ENTER THE TITLE OF TH 

E PROGRAM (60 CHARS OR LESS 
-·.11 

3505 INPUT T$ 
3510 1 *NRITE TO A PRINTING OEVI 

CE 
3511 Hl$=CHR$(27)LCHR$(31)&CHR$( 

2) 1 SET UP DIA8LO CNTRL CO 
DES 

3512 H2$=CHR$(27)LCHR$(83) 
3513 H4S=" " 
3515 PRINTER IS 2 1 9 FOR DIABLO 

USING RS232c INTERFACE 
3520 PRINT CHRS(12) 
3525 PRINT USING "10X,50A" ; TS 
3530 PRINT " " 
3535 >::=S2 0 I I,} 7 
3540 IF S2 MOD 7}0 THEN X=X+l 
3545 PRINT " PROGRAM RE 

GISTEF:S NEEDED: ";X 
3550 PRINT " " 
3555 1 SET PRINTER BACK TO 85a 
3560 1 tEND DIABLO OUTPUTt 
3565 Fl,F3.F4,F5,F7.Hl,H2,F9=0 
3570 F2=3 
3575 F6=1 
3580 FOR 1=1 TO 132 
3585 B(I)=0 
3590 NEi<T I 
3600 ! INSTN TRANSLATION SUB 
3605 Sl(F2+1)=I'1(Fl+1) 
3610 Fl=Fl+1 
3615 F2=F2+1 
3620 F3=F3-1 
3625 IF F3(}0 THEN 3640 
3630 F5=0 
3635 GOTO 3865 
3640 IF F3(0 THEN 3655 
3645 F5=F5+1 
3650 GO TO 3865 
3655 IF SI(F2)(>0 THEN F7=F7+1 
3660 IF M(Fl)}143 THEN 3770 
3665 1 tl BYTE INSTNSt 
3675 IF MCF1)()29 AND M(Fl)(}30 

THEt-.j 3700 
3680 F3=M(Fl+1) MOO 16+1 
3685 F5=F5+1 
3690 GOTO 3865 
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3700 IF M(Fl)(16 OR M(Fl)}28 THE 
~1 3750 

3705 I=Fl+1 
3710 IF 1'1(1)(16 OR M(I)}28 THEN 

3725 
3715 1=1+1 
3720 GOTO 37 H1 
3725 F3=I-Fl-1 
3730 F5=F5+1 
3735 IF F3(}0 THEN 3:365 
374(1 F5=0 
3745 GOTO 3865 
3750 F3=0 
3755 F5=0 
3760 COTO 3865 
3765 1 *2 BYTE INSTNSt 
3770 IF M(Fl)}207 THEN 3830 
3775 IF M(Fl)(192 OR M(Fl)}205 T 

HEt~ 3810 
37:30 F5=F5+1 
3785 IF Fl+2(S2 THEN 3800 
3790 F3=2 
3795 GOTO 3865 
3800 F3=M(Fl+2) MOO 16+2 
3805 GOTO 3865 
3810 F3=1 
3815 F5=F5+1 
3820 GOTO 3865 
3825 1 *3 BYTE INSTt* 
3830 IF M(Fl)}240 THEN 3850 
3835 F3=2 
3840 F5=F5+1 
3845 GOTO 3865 
3850 F3=MCF1) 1'100 16 
3855 F5=F5+1 
3860 ! BAR CODE ROW SETUP 
3865 IF F2(16 AND Fl(S2 THEN 360 

~ 

"-' 
3870 Hl=H2 
3875 H2=F3 
3880 SI(3)=Hl MOO 16t16+F5 MOO 1 

6 
38:35 IF Hl(=F2-3 THEN 3905 
3890 Hl=F2-3 
3895 Sl(3)=Hl MOD 16*16+Hl MOD 1 

6 
3905 SI(2)=P5tI6+F4 MOD 16 
3910 FOR 1=2 TO F2 
3915 F9=F9+S1(1) MOO 256 
3920 IF F9)=256 THEN F9=F9 MOD 2 

56+1 
3925 ~IDn I 
3930 '31 <: 1 )=F9 
3935 I CONVERSION SECTION 
3940 F4=F4+1 
3945 FOR 1=1 TO F2 
3950 X=SI(I) 
3955 FOR Y=2+I*8 TO 3+(1-1)*8 ST 

EP -1 
3960 B(Y)=X MOO 2 
3965 ::<=i< 0 I I,} 2 
397[1 NE:=-::T \' 
3975 ~IE::<T I 
3980 8(1)=0 
3985 B(2)=0 
3990 BCF2*8+3)=1 
3995 B(F2t8+4)=0 
4000 I tBAR CODE OUTPUTl 
4005 I=F4+1-1 
4006 T1S="ROW "LFNFS(I)L" ("LFNF 

$(F6) 
4007 IF F6=F7 THEN 4009 
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4008 Tl'=Tl$&" - "&FNFS(F7) 
4009 Tl,=Tl$&")" 
4010 PRINTER IS 2 I LU FOR OUTPU 

T DEVICE (PRINTER/PLOTTER) 
4015 PRINT USING "3X.20A" ; TIS 
41320 A'=" " 
4023 FOR 1=1 TO F2*8+4 
41325 IF B(I)=e THEN AS=A$&"» 

4827 IF B(I)=1 THEN AS=A$&"»» 
" 

4029 t-jEi<:T I 
4030 PRINT USING "3X.3A.10A.915A 

.2An ; Hl$.H4S.AS.H2$ 
4035 PRItH " " 
41340 IF F4 MOO 18=13 THEN PRINT C 

HF:S(12) 
4045 I RESET PRINTER TO 85A 
4050 I CLEANUP SECTION: 
4055 FOR 1=1 TO 16 ! ZERO OUT 16 

BYTE BAR CODE ROW BUFFER 
406~j SI(1)=0 
4065 B(I)=0 
41370 t~Ei<:T I 
4075 FOR 1=17 TO 132 
4080 B(I)=0 
41385 ND<:T I 
41390 F2=3 
4095 F6=F7 
4100 IF F3=0 THEN F~=F6+1 
4105 IF Fl(S2 THEN 3605 
4110 PRINT "BAR CODE GENERATION 

COMPLETED" 
4115 CHAIN "EOITR" 
4130 I 

4250 PRINT "ERROR # ";ERRN;" SEE 
N AT LINE # ";ERRL 

4255 PRINT " COMPILE/RUN ABORTED 
" 

426121 STOP 
431210 :":. C= 1 
4301 '/=59 
4305 Z=(X+Y) DIV 2 
4310 IF O$[C.C]=C$[Z.Z] THEN RET 

URN 
432121 IF OS[C.C]>C$[Z.Z] THEN X=Z 

+1 
4330 IF O$[C.C](CS[Z.Z] THEN Y=: 

-1 
434121 IF X(=,/ THEN 431215 
435121 2=0 
436121 RETUF.:N 
4370 Z=(X+Y) DIU 2 

4 80 Cl=2*(6-C+l)+1 
4 90 01=Cl+(0-C:-' 
4 00 IF TS[C.0]=IS[Cl.01] THEN 4 

450 
4410 IF T5[C.0]>I$[Cl.0l] THEN X 

=Z+1 
4420 IF TS[C.0](IS[Cl.0l] THEN Y 

=2-1 
4430 IF X(=,/ THEN 4370 
444121 GOTO 435121 
445121 Z=Z+1 
4460 RETURN 
467121 Et-W 
4685 I tFUNCTION OEFINITIONS* 
4785 I NUMBER FORMAT FCN 
4805 OEF FNF$ (t~) 
4815 DIM N$[5] 
4820 IF N>=10 THEN 4840 
4825 N$=CHR$(N+48) 
4830 GOTO 4910 
4840 IF N>=100 THEN 4860 
4845 NS=CHR$(N DIU 1121+48)&CHR$(N 

t'lOD 1121+48) 
4850 GOTO 4910 
4860 IF N>1000 THEN 4890 
4865 I=N OIV 100 
4870 j=N MOO 100 DIV 10 
4875 NS=CHR$(1+48)&CHR$(j+48)&CH 

R$ (t~ MOD 10+48) 
4880 GOTO 4910 
4890 I=N OIV 100121 
4895 j=N MOD 1000 DIV 10 
4900 K=N MOD 100 DIV 10 
4905 N$=CHR$(1+48)&CHR$(j+48)&CH 

R$(K+48)&CHR'(N MOD 10+48) 
4910 FNF$=N$ 
4915 FN END 
5140 ! TRIM FUNCTION** 
5150 DEF FNT$(DS) 
5155 INTEGER E.F 
5160 FOR E=1 TO LEN(DS) 
5170 IF O$[E,E]<>"" THEN 522121 
518121 ND=:T E 
521210 DISP "TRYING TO TRIM BLANK 

'::;TRINGI" 
5210 GOTO 4115 
5220 FOR F=LEN(OS) TO ESTEP -1 
5230 IF D$[F.F](>"" THEN 5260 
5240 NEi<:T F 
5250 GOTO 5200 
5260 FNT$=O$[E.F] 
5270 FN END 
5280 END 
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85A Adaptation of FULFCN with Data Table 

~ 1 ASKS FOR HP-41C COMMANDS T 
o MAKE 41C BAR CODE. 

S OPT I Of·1 BFr,,;E 1 
b DIM !t[98],AlS[58],A2S[50],F 

$[10],B$[915],X$[18],T$[732] 
, DIM AS[58],T9'[38],19'[512] 
o DIM Bl(16),D(38),Ol(122',D2( 

122),Al(122),A2(122),03(16) 
9 DIM B2(150),WS[1] 

100 1 READ IN 41-C FUNC TABLE 
1 ;]5 A~;~", I GH# 1 TO "41 FU1~:," 
107 ON ERROP GOTO 8808 
118 FOP 1=1 TO 122 
12;} J=I+6t:(I-l) 
130 READ# 1 ; T'[J],01(1),02(1), 

Al':I),A2':I> 
15;J t·1E:,n I 
168 ASSIGH# 1 TO t 
188 T2=I-l 
185 OH ERROR GOTO 4138 
19(1 O!~=,P "WOULD YOU LIVE HELP'-:"" 
28€1 I t·1PUT :'<$ 
2 Hl :x:$=;o.;$[ 1., 1] 
220 IF X$="N" THEN 428 
230 PRIHTER IS 2 
248 PRINT "THIS FGM ASKS YOU FOR 

HP-41C BAR CODE TYPE COMMAN 
OS II 

25;} PR I tH "T\'PE THE COt'1I'lAt·m A~; Y 
OU WOULD OH THE 41C WITH FOL 
LOWIHG EXCEPTIOHS'" 

26;J PRItH 
278 PRINT "FOR HUMERIC DATA' OAT 

R tl ... II " 
288 PRINT "FOR RLPHR REPLACE OAT 

A: DATA 'tt ... tt 

298 PR ItH "FOR ALPHA APPEND DATA 
DATA A' 1t ... l:*: 

388 PRINT "FOR SEQUENCED DATA US 
E FOLLOWING FORMRT" 

310 PRINT" DATASEQ SEQ#' ** .11 

328 PRINT " FOR IHSTANCE, DATASE 
(I 45' 1.234 OP DATASEO 13: 
'TEST'" 

338 PRINT " SIMILARLY, ALPHA TEX 
T STRING APGUMEHTS, LIKE 
:'<EQ 'SG!R'" 

340 PRINT " ARE DELIMITED WITH ' 
s _ II 

35€1 PR I tH 
355 PRIHT "FOR FUNCTION NAMES US 

It·1G '::'" 
357 PR:rtH "USE ':~' . i.e. '~.:+' ,OR 

';;"R:EG 1;]' OR 'CLt'." 
368 PRINT "IN FUNCTIONS USING TH 

E NOT EQUALS I Gt~ USE '#' I wn 
EAD. i . e. ';<:#Y'j' . " 

378 PRINT "IH TEXT STPINGS USE' 
#' FOR ~WT EQUAL, 't,' FOR ::' 

At-lD 'I~' FOR At·1GLE. " 
388 PR:ItH 
398 PRIHT "ENTER 00 FOR HELP AT 

ANY T I 1'1E . " 
408 PRINT "TYPE 'lSTOP' TO STOP 

THE PROGRAt'l" 
418 PRINT "END ALL ENTRIES WITH 

THE 'ENDLINE' KEY" 

420 DISP "TYPE FUNCTION TO 8E CO 
OED" 

430 It~PUT 1$ 
44;) L=LH1': 1$:' 
458 I ItHTIALIZE ~;TR:ING~3 
460 F$="" 
470 Al'="" 
48(1 A2$=1111 
498 A$="" 
588 I lPARSE OUT THE FUNCTION AN 

D AWl ARGUMEtHSt 
518 T9$=1$ 
528 GOSUB 5;}8tl 
538 IF T9 THEN 918 
540 I$=T9$ 
558 IF I$="tSTOP" THEN STOP 
578 IF L(=8 THEN 420 
588 FOR 1=1 TO L I PARSE LOOP 
598 IF 1$[1,1]=" " THEN 630 
688 F$=F$&I$[I,I] 
6Hl NEi<T I 
628 GOTO 988 I NO ARGS SO JUMP 
63€1 T9$= I $[ I, L] 
648 GOSUB 581313 
658 IF T9 THEN 918 
668 A$=T9$ 
665 IF LENCAS)(2 THEN 680 
678 IF AS[I,I]="'" OR AS[l,I]="A 

" At~O AS[2, 2]=" '" THEN 780 
688 FOR 1=1 TO L 
698 IF AS[I,I]=" " THEN 738 
780 Al$=A1S&A$[I,I] 
718 ~lE::n I 
728 GOTO 9138 I ONLY ONE ARG 
730 T9$=A$[I,L] 
748 GOSUB 5808 
750 IF T9 THEN 918 
760 A2$=T9S 
778 GOTO 900 
780 1=3 
790 IF AS[I,l]="'" THEH 1=2 
800 FOR 1=1 TO L-l 
818 IF AS[l, 1]="'" THEN 858 
82€1 ND':T I 
830 Al$=AS 
848 GOTO 980 
858 A l$=A$[1 .. Il 
868 1=1+1 
878 GOTO 738 
888 I lEHD OF PARSE ROUTINE* 
890 I WAS THERE AN IHST.? 
908 IF LEH(Ft»0 THEN 938 
910 [lISP "ERROR Hi ENTRY" .. let 
928 GOTO 428 
930 Ll=LEN(Ft) 
940 L4=LHl (A 1 S) 
95£1 L5=LEtH A2t::-
100£1 IF F$="00" THEN 248 
1810 IF F$="DATA" THEN 2380 
1028 IF F$="OATASEQ" THEN 2285 
1038 I #HERE FOR FUNCTIONS# 
104'21 :':=1 
11}45 Y=121 
1046 I =LEt-H FS) 
1050 Z=(X+Y) DIV 2 
1055 Zl=(Z-I)*6+1 
186£1 81(2)=64 
1£165 81(3)=01(Z)116+02(Z) 
1'219£1 IF F$[I .. I]=T$[ZI,Zl+I-l] TH 

Et~ 1130 
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1095 IF F$[I,IJ{T$[ZI,ZI+I-IJ TH 
EN Y=Z-1 

1100 IF F$[I,IJ)T$[ZI,ZI+I-IJ TH 
Hj »Z+ 1 

1105 IF X{=Y THEN 1050 
1119 DISP "FUNCTION NOT FOUND IN 

TABLE",F$ 
1120 GOTO 420 I ASK FOR INSTRUC 
1130 IF Al(Z)9 THEN 1230 
1140 I #FUNCS WITH NO ARGS# 
1159 IF L4=9 AND L5=9 THEN 1210 
1160 DISP "THERE SHOULD BE NO AR 

GUMHHS FOR TH I ~::; FUNCT I ON .. 
, IS 

1179 DISP "PLEASE ENTER THE FUNC 
TION AGAH1" 

11::=:0 GOTO 430 
1219 t-j=3 
1220 GOTO 1460 
1230 ! FUNCS WITH ARGUMENTS 
1240 GOSUB 3300 ! TYPE OF ARG0 
1259 IF A4)4 OR A5)4 THEN 420 
1260 IF Al(Z)=2 THEN 2050 
1270 ! #SINGLE ARG FUNCTIONS# 
1280 IF L4)0 THEN 1310 
1290 DISP "ARG REQUIRED";I$ 
1300 GOTO 1170 
1310 IF Al$="IND" THEN 1840 
1320 IF A4=0 THEN 1490 
133(1 IF A4=3 THHl 164~3 I (A-J) 
1340 IF A4=3. 5 THEN 1650 ! (a-e) 
1350 IF A4=4 THEN 1490 I STACK 
1360 ! SINGLE ARG, ALPHA TYPE 
1379 IF A2(Z)=1 THEN 1420 
1380 DISP "ALPHA ARGUMENTS NOT A 

LLOWED FOR THIS FUNCTION" 
1390 GOTO 1170 
1420 <::;1=4 
1430 K=1 
1440 N=3+LEN(Al$) 
145(1 GO:::;UB 3::'::9(1 
1460 GOSUB 3080 I CHECKSUM 
1470 GOSUB 3990 I OUTPUT 
14::=:0 GCnO 429 
1490 I #SINGLE ARG,NUMERIC TYPE# 
1599 IF A4(>4 THEN 1570 I STACK0 
1510 IF Al$="X" THEN X=115 
1520 IF Al$="Y" THEN X=114 
1530 IF Al$="Z" THEN X=113 
1540 IF Al$="T" THEN X=112 
1550 IF Al$="L" THEN X=i16 
1560 GOTO 16::=:~3 
1570 IF F$="GTO" THEN 1770 
1589 IF F$="SIZE" THEN 1770 
1590 IF F$="DEL" THEN 1770 
1609 X=INT(VAL(Al$» 
1610 IF X)=0 AND X{=99 THEN 1680 
1629 DISP " ARGUMENT OUT OF RANG 

E " 
1630 GOTO 117(1 
1640 IF A4=3 THEN X=NUM(Al$)+37 
1650 IF A4=3.5 THEN X=NUM(Al$)+2 

6 
1680 IF F$="XEQ" THEN 81(3)=224 
1690 IF F$="GTO" THEN 81(3)=208 
1700 IF F$="LBL" THEN Bl(3)=207 
1710 81(4:-'=>:: 
1720 N=4 
1739 GOTO 1460 
1740 ! %HERE FOR DEL/GTO_/SIZE% 
1770 IF F$="GTO." AND Al$="_" TH 

EN B I( 4 ) = 15 I 

1780 

1790 

1800 
1810 
1820 
1830 
1840 
1850 

18';0 
1870 
1880 
1::=:90 
1900 
1910 
1920 
1930 
1940 
1950 

1960 
1970 
1980 
2010 
2020 
2030 
2940 
2050 
2060 

2~370 
20::=:9 
2090 
2100 
2110 
2120 
2130 
2160 
2170 
21::=:0 

2190 
2200 
2210 
2220 

2230 
2240 
2250 
2260 
2279 
2289 

2285 
2287 
2290 
2293 
2296 
2299 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2399 
2400 

IF F$="GTO." AND Al$="_" TH 
EN 81(5)=255 
IF F$="GTO" AND Al$="_" TH 
EN 1::=:20 I 

81(4)=VALCAl$) DIV 256 
81 ( 5)=VAL(Al$) MOD 256 
N=5 
GOTO 1460 
IF L5)0 THEN 1870 
DISP "MISSING ARGUMENT FOR 
, I t-.!D' " .. 1$ 
GOTO 1170 
IF A5()4 THEN 1940 
IF A2$="X" THEN X=115 
IF A2$="Y" THEN X=114 
IF A2$="Z" THEN X=113 
IF A2$="T" THEN X=112 
IF A2$="L" THEN X=116 
GOTO 2010 
IF A5=0 THEN 1970 
DISP "IMPROPER ARGUMENT FOR 
'uw' n,I$ 

GOTO 1170 
:x: = I t-n C ',}AL (A2$:; ) 
IF X(0 OR X)99 THEN 1950 
Bl(4)=128+X 
t-l=4 
GOTO 1460 
I #TWO ARG FUNCTIONS# 
IF L4)0 AND L5)0 THEN 2080 
DISP "TWO ARGUMENTS ARE REQ 
UIRED_" 
GOTO 1170 
IF A4=1 THEN 2110 
DISP "IMPROPER 1ST ARG" 
GO TO 1170 
IF A5=0 THEN 2160 
DISP "IMPROPER 2ND ARG" 
GOTO 1170 
A6=VAL(A2$) 
IF ABSCA6)(::=:5 THEN 2200 
DISP "KEYCODE IS OUT OF RAN 
GE " .. A2$ 
GOTO 1170 
U4=A8S(A6) DIV 10 
D4=A8S(A6) MOD 10 
IF A6(0 THEN U4=(A8SCA6) 01 
V 11)+8;' MOD 16 
Bl(4)=U41:16+D4 
SI=5 
1<=1 
N=4+LEN(Al$) 
GOSUB 389(1 
GO TO 1460 
I DATASEQ TYPE CODE 
A$=Al$[I .. L4-11 I STRIP' -, 
Al$=A2$ 
A2$=A$ 
L4=LEt-l':: A 1 $;' 
L5=LEN(A2$) 
! DATA TYPE 8AR CODE 
GOSUB 3300 ! FIND ARG TYPE 
IF L4=0 THEN 2740 
IF A4)4 OR A5)4 THEN 420 
IF A4=0 THEN 2380 
IF A4=1 THEN 2940 
IF A4=2 THEN 2770 
I # NUMERIC DATA # 
! SET THE DIGITS 
FOR 1=1 TO L4 
Xl=NUMCA1$[I.IJ) 
IF Xl>=48 AND Xl(=57 THEN 0 
(I)=VAL(Al$[I.IJ) 



2418 IF 
1 

2428 IF 
2 

2438 IF 
3 

2448 IF 
4 

Al$[L 1:]=" II 

Al$[I .. 1]="+" 

A1S[I .. 1]="-" 

Al$[I .. I]="E" 

THEN D(I)=1 

THEN D(1)=1 

THEN D(I)=1 

THEN D(I)=1 

2458 IF D(I)(0 OR D(I»14 THEN 2 
740 

2460 t·1E:H I 
2470 IF F$="DATASEQ" THEN 2598 
2471 IF LEN(Al$»1 THEN 2476 
2472 Bl(2)=96+10 
2473 Bl(3)=160+D(I) 
24 74 ~1=3 
2475 GO TO 146~3 
2476 I$=Al$ 
2480 IF L4 MOD 2=0 THEN 2520 
2490 B1(2)=96+D(I) 
2580 -'=2 
2510 GOTO 253(1 
2520 Bl(2)=106 
2525 __ 1= 1 
2530 K=3 
2535 FOR 1=-' TO L4-1 STEP 2 
2540 Bl(I()=16*0(1)+0(I+l) 
2550 K=K+l 
2560 t·1D::T I 
2570 N=2+LEN(Al$) DIV 2 
25::=:0 GOTO 1460 
2590 S2=VAL(A2$) 
2680 Bl(2)=9tI6+(S2-1) DIV 256 
2618 Bl(3)=(S2-1) MOD 256 
2620 K=4 
2630 -'=1 
2640 IF LEN(Al$' MOO 2=8 THEN 26 

2650 K=5 
2660 J=2 
2670 Bl(4)=16*10+0(1) 
2680 FOR 1=-' TO LEN(Al$) STEP 2 
2690 Bl(K)=16*0(1)+0(I+l) 
2700 1(= f::: + 1 
271 ~3 ~lEi<T I 
2720 N=3+LEN(Al$) MOD 2+LEN(Al$) 

o I I.} 2 
2738 GOTO 1460 
2740 OISP "ERROR IN NUMERIC DATA 

" .. 1$ 
275(1 GOTO 1178 
2768 I ALPHA APPEND DATA 
2770 IF F$=loATASEQ" THEN 2850 
2775 1$=" APPEND "8.: II I II :~A 1 $&" , II 

2780 Bl(2)=128+L4 
2790 I SET BYTES TO ASCII VALUE 
2880 51=3 
2810 N=LEN(Al$)+2 
2820 GOSUB 38913 
2840 GOTO 1460 
2850 S2=VAL(A2$) 
2855 I'=F$&" I&A2$&": APPEND"&" 

I 1I:~Al$8.:n I If 

2860 Bl(2)=11*16+(S2-1) OIV 256 
2898 N=LEN(Al')+3 
29213 GOTO 31325 
2938 I # ALPHA REPLACE # 
2940 IF F$="OATASEQ" THEN 31310 
2945 I$=Al$ 
2958 Bl(2)=112+L4 
2968 GOTO 2808 
30113 S2=VAl( A2$) 
3020 Bl(2)=18*16+(S2-1) OIV 256 
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3822 N=LEN(Al$)+3 
3025 Bl(3)=(S2-1) MOO 256 
3028 SI=4 
3838 GOSUB 389~3 
3835 GOTO 1460 
3048 I tEND OF MAIN ROUTINE* 
3050 I CALCULATES AN 8 BIT CKSUM 

FOR N BYTE BAR CODE 
3060 I N MUST BE INITIALIZED TO 

NUMBER OF BYTES IN THE CODE 
3870 I BEFORE THIS ROUTINE IS CA 

LLED. 
C=(l 

FOR 1=2 TO t~ 
(:=(:+Bl(I) 
t·1Ei<T I 

3080 
3098 
310~3 
3128 
3138 C=C OIV 256+C MOO 256 
3140 (:=(: DIU 256+(: MOO 256 
3150 Bl(l)=[ 
3178 
31813 
3190 

RETUPN 
I ARGUMENT TYPE ROUTINE 
! DECIDES TYPE OF 2 POSSIBL 
E ARGUMENTS AND 

3280 I RETUPNS INFO TO MAIN PPOG 
RAM IN A4 FOR THE 1ST ARG 

3210 I AND A5 FOR THE 2ND.THE AP 
G TYPES ARE DEFINED: 

3220 I TYPE MEA~l I t~G 
3230 I 0 ~WMERIC DATA 
3240 
3250 I 

3260 I 

1 ALPHA PEPLACE DATA 
2 ALPHA APPEND DATA 
3 A THROUGH J 

3270 I 3.5 a THROUGH @ 

3280 
32913 I 

3308 A4=0 
3310 A5=13 

4 STACK ARGUMENTS 
5 ERRORS IN APGS 

3320 IF L4=0 THEN PETURN 
3338 IF Al$="INO" THEN 3610 
3340 IF L4=1 AND Al$="E" THEN 34 

10 
3350 FOP 1=1 TO L4 
3360 Xl=NUM(Al$[I .. I]) 
33713 IF (Xl(43 OP Xl)57) AND Xl( 

> 69 THEN 34(10 
33813 t'lEi<T I 
3398 GOTO 3610 
3400 IF L4>1 THEN 3490 
3410 IF NUM(Al'»64 AND NUMCAI') 

(75 THEt--l A4=3 
3428 IF NUM(Al'»96 AND NUM(Al') 

<:182 THEN A4=3.5 
3430 IF Al$=IX" THEN A4=4 
3448 IF Al$=IY" THEN A4=4 
3450 IF AI'="Z" THEN A4=4 
3468 IF Al$="T" THEN A4=4 
3470 IF Al$="L" THEN A4=4 
34813 GO TO 3590 
3498 IF Al$[l .. l]="A" AND Al$[2 .. 2 

]="'" AND Al'[L4 .. L4]="'" TH 
EN A4=2 

3500 IF Al'[1 .. 1]="11I AND Al$[L4, 
L4]="11 THEN A4=1 

3510 IF A4)8 THEN 3558 
3520 A4=5 
3538 OISP "EPROR IN DATA. CHECK 

FOR MISSING I OR IMPROPER 
t'lUt1BER .. 

3540 PETURN 
3558 IF A4=1 THEN Al$=A1S[2 .. L4-1 

] 

3568 IF A4=2 THEN Al$=A1S[3,L4-1 
] 
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3578 IF A4=3 THEN Al$=Al$ 
3580 IF A4=3.5 THEN Al$=Al$ 
3590 L4=LEN 0:: AU) 
3600 I SECOND ARGUMENT 
3610 IF L5=0 THEN RETURN 
3620 FOR 1=1 TO LS 
3630 Xl=NUM(A2$~I. IJ) 
3640 IF (Xl<43 OR Xl)57) AND Xl< 

>69 THEN 3670 
3650 NE:=n I 
3660 GOTO 3810 
3670 IF LS)1 THEN 3760 
3680 IF A2$="X" THEN A5=4 
3690 IF A2$="Y" THEN A5=4 
3700 IF A2$="Z" THEN A5=4 
3710 IF A2$="T" THEN A5=4 
3720 IF A2'="L" THEN A5=4 
3730 IF NUMCA2$»64 AND NUM(A2$) 

<75 THEN A5=3 
3740 IF NUMCA2$»96 AND NUM(A2$) 

<102 THEN A5=3. 5 
3750 GOT() 3810 
3760 IF A2'[I,IJ="A" AND A2'[2,2 

J="'" AND A2$[L5,L5J="'" TH 
Hi A5=2 

3770 IF A2'[I,IJ="'" AND A2$~L5, 
L5]="'" THEN AS=1 

3780 IF A5>0 THEN 3810 
3790 A5=5 
3800 GOTO 3530 
3810 IF A5=1 THEN A2S=A2$[2,L5-1 

] 

3820 IF A5=2 THEN A2'=A2$~3,L5-1 
] 

3830 IF A5=3 THEN A2'=A2$ 
3840 IF AS=3.5 THEN A2$=A2$ 
3850 IF A5=4 THEN A2'=A2$ 
3860 L5=LENCA2$) 
3870 RETURN 
3880 I ALPHA STRNG PLACEMENT SU8 
3890 K=l 
3900 FOR J=Sl TO N 
3910 81(J)=NUM(Al$[K,K]) 
3920 IF Al'[K,K]="&" THEN Bl(J)= 

126 
3930 IF Al'[K,K]="@" THEN Bl(J)= 

13 
3940 IF Al$[K,K]="#" THEN Bl(J)= 

29 
3950 K=K+l 
3960 t~D:T J 
3970 RETURN 
3980 ! OUTPUT STRING GENERATION 
3990 FOR J=l TO N 
3995 D3(J)=Bl(J) 
4000 FOR I=J'8 TO (J-l)t8+1 STEP 

-1 
4805 B2( I )=D3(.J) MOD 2 
4010 D3(J)=D3(J) DIV 2 
4815 NE;:<T I 
4020 NEin ~I 

4025 8$="» » 
4030 FOR 1=1 TO 8*N 
4835 IF B2(I)=0 THEN 8$=8$&"» 

" 
4840 IF 82(1)=1 THEN 8$=8$&"»» 

" 

4045 NEin I 
4050 8$=B$&"»» » 
4055 PRINT I$&CHR$(27)&CHR$(31)& 

CHR$0::2) 
4868 IF F$="DATA" OR F$="DATASEQ 

" THEN 4085 
4065 IF Al(Z)=0 THEN PRINT USING 

11200A" .; B$ 
4870 IF Al(Z)=1 THEN 4085 
4075 IF AICZ)=2 THEN 4085 
4080 GOTO 4090 
4085 PRINT USING "850A" ; B$ 
4090 PRINT CHR$(27)&CHR$(83) 
4095 L=L+l 
4108 IF L<15 THEN RETURN 
4105 PRINT CHR$(12) 
4110 L=0 
4115 RETURN 
4120 I ERRORS 
4130 IF ERRN<>56 THEN 8020 
4140 DISP llINPUT STRING WAS TOO 

LONG, PLEASE CHECK IT.ll;ERR 
L 

4200 GO TO 1170 
5000 T9=0 I FLAG FOR NULL STR 
5010 FOR 1=1 TO LENCT9') 
5020 IF T9$~I,I]<>11 " THEN 5060 
5030 NE:=-a I 
5040 T9=1 I GET HERE IF NULL ST 
5050 RETURN 
5060 T9$=T9$~I] 
5070 L=LEN<T9$) 
51380 IF T9$[L,L]<>11 " THEN 5050 
5090 T9'=T9$~I,L-l] 
5100 GOTO 5870 
8080 E=H:RN 
8018 El=ERRL 
8020 IF E<>62 THEN 8050 
8030 DISP "CARTRIDGE NOT IN PLAC 

E. " 
8f,40 GOTO 8100 
8050 IF E<)66 THEN 8080 
8860 DISP "FILE NOT OPENED, WILL 

TRY AGAIN." 
::::070 GOTO 105 
8880 IF E<>67 AND E<>73 THEN 816 

(1 

8890 DISP "CAN NOT FIND FILE '41 
FeNS'" 

8100 DISP "GET TAPE WITH '41FCNS 
, FILE ON IT." 

8110 DISP "HAVE YOU INSERTED THE 
TAPE? 'Y'OR'N'" 

8120 INPUT XI 
8130 IF X$=llY" THEN 105 
8140 IF X$()"N" THEN 8110 
8150 GOTO 9150 
8160 DISP "TAPE READ ERROR." 
8170 GOTO 9140 
9120 E=ERF-:N 
9130 El=ERRL 
9148 PRINT "ERROR";E;"AT LINE";E 

1 
9150 DISP "ABORTED" 
9170 END 



2 . ~;CH 

5 tof;::E G 
6 .l 

." 
9 
1 (1 . 1/ .. 
11.10">'. 
12 . A8~; 
13 . ACO·::. 
14 . AD'.) 
15 .AOFF 
16 .AOt~ 
17 .AF:CL 
1:3 . H:::;HF 

· A~::; It·; 
· A:;t~ 

l q 

20 
21 · A~;TO 
22 . ATAt·~ 
23 . mil Hj 
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