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Introduction

The objective of this manual is to provide a technical base for generating HP-41 bar code, that is, the information

necessary for you to develop your own bar code printing capability tailored to your specific computer-printer/plotter

system.

The minimum system needed is as simple as a minicomputer with a plotter or a printer. An example system would be an

HP 85A Personal Computer using an HP 7225A Plotter or an HP 2631G dot matrix printer.

 
 

 

 

 

   

Any mini (or larger) computer with a BASIC compiler that has 16K bytes of user memory will be able to compile and

run, with modifications for specific BASIC implementations, the sample software listed in this manual. The input

needed to generate the desired bar code for an HP-41 program listing and/or HP-41 functions can be entered through a

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

tape.

If you use a plotter it must be able to create solid, dense lines at least .015"” in width for a narrow bar and at least .030”

in width for a wide bar. Alphanumeric capability is also desirable but not necessary.

The software provided in the main body of this manual was written in HP-9845A BASIC, and was used to print bar

code on a Diablo 1650 Daisy Wheel Printer with a ‘‘Titan 10’’ 96-character wheel. Appendix A contains flow charts for

these programs, and Appendix B contains the listings of the same programs adapted into HP-85A BASIC. A com-

parison of the differences between the HP-9845A and HP-85A BASICs may help you with your custom adaptations.



6 Introduction

You probably will have a different hardware configuration than was used to produce the two programs in this manual.

In that case you will not only have to adapt the language used but also it will be necessary to rewrite the sections that

actually print the bar code. For PRGMBR the sections that deal with the actual printing begin on line 1650 and line

4460; for FULFCN that section begins on line 5760.

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

arises it is recommended that you contact:

George Lithograph

620 Second Street

San Francisco, CA 94107

(415) 397-2400



Section 1
Description of Bar Code Types

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

® Program Bar Code

@ Direct Execution Bar Code (Complete Key Phrases)

@ Data Bar Code

® Paper Keyboard Bar Code (Individual Keystrokes)

Every bar code row has overhead (header) information included in the left-most positions. This header provides the

means for error checking and signals the HP-41 as to which type of code the Wand is reading. A header can be as short

as 4 bits (single byte Paper Keyboard), or as long as 24 bits (program and sequential data). In this section the physical

makeup of each type is outlined.

Every row also has two start bars at the beginning of the bar code row, and two stop bars at the end of the row. These

are used by the circuitry within the wand module to determine scan direction. These start and stop bars are not included

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

Program Bar Code

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

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

 
 

HEADER PROGRAM INFORMATION

START STOP

BARS BARS

You have the option to make your program bar code private if you wish. The HP-41 and the wand can work together to

provide a security system that will prevent accidental alteration or reproduction of important programs. If a program is

made ‘‘private’’ in bar code, when it is read into the HP-41, it cannot be viewed, altered, or reproduced through normal

operations.
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In every Program bar code row,the first field in the header contains the checksum. This is a running eight-bit sum with

end-around carry of the current row and all preceding rows. The second field, containing the next four bits in the

header, indicates the type of program; non-private or private. If the field is set to ‘‘1,”’ the program is non-private; if

the field is set to ‘2’ the program is private. The third field which specifies the row sequence number (modulo 16), is

four-bits wide. This field triggers an error message in the HP-41 if a row of Program bar code is scanned out of se-

quence. The fourth field, which contains four bits, specifies the number of bytes at the beginning of the current row

that are part of a multiple byte function carried over from the previous row. The fifth field concludes the header. This

field specifies the number of bytes at the end of the current row that are part of a multiple byte calculator function that

begins, but is not completed, in that row. The remainder of the bars in the row contain the actual HP-41 program infor-

mation.

 

 

       
 

 

A B C D E F

HEADER PROGRAM H\IFORMATION

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. Thisis a local, end-around carry

checksum. The next four bits in the header are set to the value ‘‘4’’ to indicate the Direct Execution type. The last four

bits of the header field are not used, and should be set to zero.

 

 

     
 

 

A B C D

HEADER COMPLETE FUNCTION CODE

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

16 bits =2 Byte Header

D Up to 12 Bytes for Function Code  
 

Figure 2. Direct Execution Type Bar Code
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Data Bar Code

Data type bar code can contain either a number or an alphanumeric string. A number may have up to 29 digits,

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

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

Standard Data

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

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

overrides the normal destination of the data by storing what is scanned into the HP-41 data storage registers indicated

by the contents of the X-register. (Refer to page 11, , in the HP 82153A Wand Owners Manual.)

The Data bar code overhead information is contained in the leftmost twelve bits for the numeric data type and the left-

most sixteen bits for the Alpha data types. For all data types, the first byte is an end-around carry checksum. The type

field (next four bits) is set to *‘6’’ for numeric, ‘“7’ for alpha-replace, and ‘8"’ for alpha-append. Figure 3 illustrates

the numeric data bar code. The Alpha types (7 and 8) have an additional four bits of overhead which contain the

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

 

 

 
A B C

   
 

HEADER NUMERIC DATA

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

12 bits Header (1-1/2 Bytes)

C Up to 29 Digits 
 

Figure 3. Numeric Data Type Bar Code

 

 

  
A B C D

   
 

HEADER ALPHANUMERIC DATA

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

16 bits - 2 Byte Header

D Up to 14 Alphanumeric Characters 

 

 
 

Figure 4. Alpha Data Type Bar Code
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Sequenced Data

Sequenced data is an additional format for all data bar code types. It has in the header of each row a twelve-bit

sequence numberthat is used by to prevent loading data out of order. Sequenced data bar code assures that

the datais always loaded in the intended order. (Using the wand function , this formatis readable by revision

“F’ and later wands.*)

Thefirst byte of sequenced data bar codeis the checksum. The next four-bits contain the type indicator, whichis set to

‘9’ for numeric, ‘10’ for alpha-replace, or ‘‘11”’ for alpha-append. Nextis the twelve-bit sequencefield. Thisfield is

ignored by the Wand when the bar code is scanned normally (not under control). Please note that the alpha

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

 

 

A B C D
      

HEADER DATA

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

C 12 bit Sequence Number

D 24 bits =3 Byte Header 
 

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

 

*The first marketed version of the HP 82153A Wand was revision E. There is no functional difference between revisions E and Fexcept for the use of the

additional sequenced data bar code types. To determine the revision letter of your wand remove all modules from your HP-41, then plug in the wand

and press [Shift |, [ Catalog I 2 | R/S |. Therevision 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 reccommended. The physical description for all the keys follows.

 

ONE BYTE PAPER KEYBOARD

a a a ab b b b
— ——

A B

FUNCTION VALUE OF A VALUE OF B

0 0000 0000

1 1000 0001

9 1001 1001

. 0101 1010

EEX 1101 1011

CHS 0011 1100

<« 1011 1101  
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TWO BYTE PAPER KEYBOARD

a aaab ccc dddddddd
eo— ~ —

A B C D

 

1. Programmable Functions: Found in the following locations in the HP-41 Function Table (Table IlI,
page 45).

Row 4 column 0 through Row 9 column 15
Row 10 columns 8 through 14
Row 12 columns 0, 14, and 15

Row 13 column 0
Row 14 column 0

Four bit Checksum (End-around Carry)
0
000
Eight bit Function Code
(such as ABS, Row 4 Column 2=01000010)

O
O

m
>
»

2. Alpha Characters (Keys)
A = Four bit Checksum (End-around Carry)
B =20
C = 001

D = Eight bit ASCIl with Most Significant Four Bits Doubled. (For example the ASCII for
“A” is 01000001. With most significant nybble doubled the bar code value for the
character A becomes 10000001.)

3. Indirect
A = 10(1010)
B =0

C = 2(010)
D = 128 (10000000)

4. Non-Programmables
A = Four bit Checksum (End-around Carry)
B =0

C = 4(100)

FUNCTION VALUE FUNCTION VALUE
D = CAT 0 SST 8

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

5. XROM
A = Four bit Checksum (End-around Carry)
B =1
C = fff
D =g ghnh h hh h

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

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



Section 2

Physical Specifications

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

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

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

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

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

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

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

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

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

the recommendations of OCR-A.

Size and Shape

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

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

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

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

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

or backwards.

N N— o 7 ~ — N N\ "

START BYTE 1 BYTE 2 BYTE 3 BYTE4 STOP
BARS BARS

THE NUMBER OF BYTES MAY VARY FROM 1 TO 16

 

 

   
Figure 6. Configuration of HP-41 Bar Code

There will always be an integral multiple of eight-bit bytes between the start and stop bars, but there cannot be more

than sixteen bytes in any given row. If there are too many or too few bars in a row of bar code, the decoder in the wand

module discards what it has read.

 

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

13
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S
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WIDTH* TOLERANCE SUGGESTED VALUES

“g W +.002" wW- %‘005" 0.022" + 0.003"

“or W — .002” W= Q007 0.018" + 0.003"

q 2W — .002” wW- %005 ’ 0.038" + 0.003"
o H > 0.35"     
 

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

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 10%of the

width of a zero bar without severe loss of readibility, and as much as 20%if degraded readability were acceptable.

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

STROKES TOO NARROW STROKES CORRECT STROKES TOO WIDE

ZERO WIDTH: “0” =0.014" “0” =0.020" “0”=0.026"
SPACE WIDTH: “S”’ =0.026" “S” =0.020" “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.

 

/
d<05mm

0 < o = 30° MAX

PREFERRED ORIENTATION IS:

10° <= o < 20°

AND TIP SHOULD TOUCH THE PAPER DURING READING

A
IA

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

paperis specular or mirror-like. Bar code printing on such paperis likely not to read if the wand is held perpendicular to

the paper. The smooth surface reflects so much light that even black bars appear to be white. Accordingly,it is wise to

choose a paper that does not have a glossy surface. Unfortunately, it is also necessary to avoid rough-surfaced papers,

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

The wand electronics determines the difference between bars and spaces by measuring their relative contrast. Print

Contrast Signal or PCS is defined to be the difference between white and black reflectance divided by white reflectance

and expressed as a percentage where Rw = White Reflectance and Rb = Black Reflectance:

It is desirable to maintain PCS as high as possible. The wand’s response to bar code is also dependent on battery

voltage. A battery level near the low-level-detect threshold might prevent reading bar code having a PCS below 60%,

while fresh batteries might allow 30%-PCS bar code to be read. Bar code having a PCS as low as 20%can sometimes be

read with fresh batteries by paying particular attention to wand orientation.

Since people see a broad range of colors,it is not usually possible to judge PCS by eye. The light-emitting diode in the

wand produces light having a wavelength of 700 nanometers, close to standard wavelength B680 mentioned in OCR-A.
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Variation of reflectivity within bars and spaces can cause misreads. The amount of permissible reflectivity variation is

between 10 and 20 percent. Reflectivity variation, an inherent property of paper and ink, also results from the presence

of voids and spots. Voids in inked areas and spots in un-inked areas should be minimized, but we have found that voids

of not more than 0.005"” spaced no closer than 0.009” usually do not cause a misread. Bar code containing voids and

spots will not be readable with as much freedom of orientation and speed as will clean bar code. Because the wand’s

response to low-level signals is a function of battery voltage, noisy bar code is usually easier to read with low voltage

batteries.

The opacity of paper determines whether or not bar code can be adversely affected by printing on the reverse side of the

paper. Opacity of paper suitable for optical character recognition exceeds 60%, but Hewlett-Packard Corvallis Divi-

sion recommends the use of paper exceeding 85% opacity. Paper porosity is probably important for reverse show-

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

The following plot shows the PCS that perfect bar code would appear to have when viewed through paper having par-

ticular values of R0 and Rinf. Since wands can often read bar code with a PCS as low as 30%, it is probably wise to

avoid papers with reflectivity less than 70%. Papers of lower reflectivity might have excessive show-through.

= P= P= P= P= P= P= P= P=
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,
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nf

 | ] ] 1 1 | 1 | | J

0.1 02 03 04 05 06 07 08 09 1.0

SINGLE-SHEET REFLECTIVITY, RO

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

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

W=.010" W=.020" W =.040"

6 volts.

Figure 9. Different Module Width Bar Codes



Section 3
Sample Software

Generating Program Type Bar Code (PRGMBR)

PRGMBRallows 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
 

   
E (‘&H

A Il@ 1

¢ H#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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Sample Software 31

CHARACTER STREIMNG. IT IS WSED OMLY IW THE DIAELD PRIMTOUT SECTIOH.

FARAMETER HEEDED IZ:

! 1» AM IWTEGER HUMEER TO EE COMWMERTED IMTO A CHRRACTER STRIMG

LEF FHF#CINTEGER H2

INTEGER I,J,E

IIM HEL[S]

IF H>=18 THEHN 4&408 PCOMVERT OHE DIGIT MUMEERS

HE=CHREFH+420

FETUREH HE#

IF MHx=188 THEH 42c8 POOMVERT TWO DIGIT HUMEERS

HE=CHRE$CH DIV 18+42:8CHE$OH MOD 18+420

RETUREH H#

IF Hx1888 THEH 4298

I=H DI% 184

J=H MOD 1&e DIV 18

HE=CHRE$(I+42 05 CHRESCI+A20LCHRESFCH MOD 1@+480

RETURHN H#

I=H DIYW 1884

J=H MOD 1888 DIV 160

k=H MOD 1@ DIV 18

HE=CHR$CI+42 35 CHESFCI+42 0 ECHESFCE+I2 0 RCHRE SO MOD 16+420

FETURN H#

FHEMD

,
.
.
,
.

1
5
0

1
5
0

% * * * * * * * * * * * * *

! Fol AMD IMSTRUOCTION FEIMTOUT FUMCTION: THIS FUMCTION

! CEEARTES A STRIMWG COMTAIMIWG THE ROW HUMEER AMD BEGIMMHIMG

! AHD EWDIWG FUWCTIOW HUMEER=Z. IT IS IWZED OHLY TH THE DIRELD

I FEINTOUT SECTION. FARAMETERS HMEEDED HEE:

! 12REOW HUMEER

! SIFIRST IMSTRUCTION HUMEER

! Z2LAST IHSTRUCTIOW HUMEER

IEF FHF#%CIMTEGER E,IMTEGER I,IHMTEGER F2

ODIM E$lzZ8]

FEF="FEOW "&LFHFFCEX&" C"LFHF$CI

IF I=F THEH 4335

FEf=FEfi" - "LFHF$CF

RE=REL" "
RETURH R$

FHEHWD

I * * * * * * * * * * * * * * * *

' BEIMARY SEARCH FUMWCTION: FUHMCTION SERRCHES FASZZED CHARACTER

I FOR FASZED EEY AMD EETUREHS IMIDEX 0OF EEY FOUHD IM AERAY OFR B

! HO EEY WARZ FOUMI. FARAMETERS REQUIRELDL ARE:

|

I

I

I

v
I A
l

A
l a3

12IMDEs OF FIRST FPOSITIOW CIMTEGER:

22 IWDE® OF LAST FOSITIOW CIMTEGER:

ZoEEY TO BE FOUMD CSTRIMG:

JESTRIMG AREARY IWM WHICH THE ZERECH IS MHALE

LEF FHMSCIMTEGER I, J,0F ,AFCx2)

IMTEGER F,L,M
F=1

L=.J

M=cF+L> DIV 2 'FIMD CEMTER OF RERARY

IF =A% M>» THEH EETUREH M 'IF KEY HAS EBEEEW FOUMID, RETUREMW IHIDEX

IF 2F:>A%CM» THEH F=M+1

IF 2F<A¥ M>» THEHW L=M-1

IF F<=L THEH SHa34 PCOMTIMUE =

M=a 'RETUEH 8 1

FETUEH M

FHEHWD

£

EAFRCH THROUGH ARFFROFEIATE HALF

F SEARCH FAILS:

.
Hr



32 Sample Software

Generating Other Bar Code Types (FULFCN)

This program produces single rows of bar code containing complete key phrases (Direct Execution — type 4), numeric

data (Types 6 and 9), and/or alpha data (Types 7, 8, 10, and 11). It prompts the user for input and responds to a ‘“??”’

by displaying the instruction set on the CRT. FULFCN differs from PRGMBR in that a row of bar code is generated

immediately after each completed line of input.

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

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

 

 

 

HP-41 Type Bar Code Input Expected by FULFCN*

Numeric Data DATA 123.45

Alpha-replace Data DATA "HELLO’
Alpha-append Data DATA A’'THERE’
Numeric Sequenced Data DATASEQ 123.45 1
Alpha-replace Sequenced Data DATASEQ 'HELLO' 2
Alpha-append Sequenced Data DATASEQ A’'THERE’ 3  
 

*The number 123.45 and the alpha letters are the ‘“data;” the individual numbers 1,2, and 3

in the sequenced data are the sequence numbers that will be placed in the bar code.

FULFCN is a table driven program with all the functions contained in a data table. (Each entry in the table includes the

function plus four parameters.) When the data table is read in, the function name is placed in string ‘“T$’’, the first

parameter is placed in array ‘‘Datar’’, the second parameter into array ‘‘Datac’’, the third parameter into array

‘““Arg”’, and the fourth parameter into array ‘‘Alpha’’. The first two parameters correlate the function to its position in

the HP-41 Function Table (Table I1I, page 45). The third parameter indicates the number of arguments allowed for that func-

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

When the input string is given, it is parsed into three strings using spaces as delimiters. At the end of this parse routine

““F$”’ contains the function name, ‘‘A1$’’ contains the first argument, and ‘‘A2$’’ contains the second argument. If

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

At this point ‘‘F$’’ is examined. If it contains a ‘‘??”’ then the instruction set is displayed, followed immediately by a

prompt for input. If ‘‘F$’’ contains ‘“DATA’’ or “DATASEQ’’ the program branches to the section that generates

Data bar code. Otherwise the string ‘‘T$’’ (which contains the function names from the data table) is searched. If the

function name in ‘“‘F$’’ is not found in ‘“T$’’, a message that the function was not found is displayed and the user is

prompted for another instruction.

FULFCN Syntax

The syntax of the HP-41C instructions recognized by ‘“‘FULFCN”’ is the same as that recognized by ‘‘PRGMBR”’. The

same execeptions are found in this program: ‘¥ ’’, ‘“ 4’’, and ‘“‘#’’ are represented by the ASCII characters ‘“‘&’’,

“@”’, and ‘‘#’ respectively. Also, single quotes instead of double quotes are used for texts and alpha labels. The

Alpha-append instruction is indicated by an ‘‘A’’ preceding the single quotes and character string.
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FOR I=J TO LEMCAl$:» STEF = | THIS LOOP SET
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=k +1
MEXT 1
M=3+LEMCAL1$: MOD Z+LEMCA1$: DIY 2 1 M IS THE LEHGTH OF THE ERR CODE
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40 Sample Software

IF CHUMCAZF» =38 AMD CHUMOARZFE<1B82) THEM AZ=3.3
GOTO 5478
IF CAZ$C1,11="A"> AHD C(A2$0Z,2]1="""1 AHD CA2$ILaz,Lazl="""» THEH Rz=2
IF (AZ#%[1,11="""» AMWD CAZ#CLaZ,La2l="""1 THEH RZ=1

IF AZ:=8 THEH 5478
DISF "ERROR IM DATA. CHECKE FOR MISSIMG ° OF IMPROFER HUMEER"

AHZ=5
FETURH
IF H2= THEM RZ
IF AZ=2 THEHW RZ
IF Az=2 THEH RZ
IF ARZ=3.5 THEH
IF AZ=4 THEH RZ
LaZ=LEMHCAZ$
FETURH
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FOR J=S5tart TO End
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Section 4

Algorithms

Checksum Algorithms

All rows of HP-41 bar code have a checksum in the leftmost positions of the row. All but the Paper Keyboard have an

8-bit end-around carry checksum. The two byte Paper Keyboard bar code uses only a 4-bit end-around carry checksum.

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

Eight-Bit (One Byte) Checksum

The checksums for all HP-41 bar code, except Program bar code, are local checksums and are calculated separately for

each row. For Program bar code (Type 1 and 2), a running checksum is used. Thatis, the checksum for each row is the

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

 

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

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

Let Y be an array holding bytes two through N.

Let Z be a temporary variable.

Let / be a pointer into the byte array Y

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

END
Y(1)=X mod 256

END 
 

43
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Four-Bit Checksums

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

in 4-bit nybbles.

 

Let SUM be the calculated checksum.

LetY Dbe the array that holds the two bytes.

Let/ be the pointer to the Y array.

Let K be the loop counter.

BEGIN
SUM=0
/=1
BEGIN

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

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

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

END   
 

Program Bar Code Algorithms

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

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

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

references forthis section are Table 111, The HP-41 Function Code Table (page 45), and Table IV, The Numeric Values

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

algorithms are implemented in a working program.

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

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

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

argument.

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

following Table III.
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LOW ORDER 4 BITS
7 8
 

 

 

 

 

 

 

 

 

 

 

   
  
 
  
 
  
 

0 1 2 3 4 5 9 10 1 12 13 14 15

0 NULL LBLOO LBLO1| LBLO2 LBLO3 LBLO4 LBLO5 LBLO6 LBLO7 LBLO8 LBLO9 LBL10| LBL11 LBL12 LBL13 LBL 14 4

digit (digit
1 9 1 2 3 4 5 6 7 8 9 . EEX entry) GTOa XEQa

CHS

2 RCLO0O RCLO1 RCL02 RCLO3 RCLO4 RCLO5 RCLO6 RCLO7 RCL 08 RCLO9 RCL10 RCL11 RCL12 RCL13 RCL 14 RCL 15

3 STO 00 STOO1 STO02 STO03 STO04 STO05 STO06 STOO7 STO08 STO09 STO10 STO 11| STO12 STO13 STO 14 STO 15

ONE
4 + - . / X<Y? X>Y?2 |[X<=Y?2| L+ £- HMs+ HMs- MoD % %CH P-R R-P BYTE

5 LN x2 SQRT yX CHS eX LOG 10X eX-1 SIN cos TAN ASIN AcOs ATAN DEC

» 6 11X ABS FACT X %02 X>0? [LNO+X)| X <0? x=0? INT FRAC D-R R-D HMS HR RND ocTo
o

T 7 cL [X<>Y PI cLsT RI RDN LASTX cLx X=Y? x# Y2 SIGN [x <=0?| MEAN sDEv aview cLD

g
8 DEG RAD GRAD ENTER! sTOP RTN BEEP CLA ASHF PSE CLRG AOFF AON OFF |PROMPT| ADV v
O

T A
9 RCLnn STOnn ST+ nn| ST— nn| ST* nn ST/ nn ISG nn DSE nn VIEW nn ZREG nn| ASTO nn ARCL nn FIX n SCIn ENGn TONEn

GTOIXEQ10 XROM XROM XROM XROM XROM XROM XROM XROM SFnn CFnn F2Cnn [FC2Cnn| FS?nn FC?2nn 00
TWO
BYTE

1 GTO00 GTO 01 GTO02 GTO03 GTO 04 GTO 05 GTO06 GTO 07 GTO 08 GTO09 GTO 10 GTO 11 GTO 12 GTO 13 GTO 14

12 | ALPHA LABEL AND END INSTRUCTIONS X <>nn| LBLnn |

13 -t GTO nn -
THREE
BYTE

14 - XEQ nn >
Yy

15 TEXT TEXT TeExT TExT Text Text Text Text Text TexT TExT TEXT TEXT TEXT TEXT UP TO
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 "16 BYTE                   

Table III.

Lables

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

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

numeric label ( 00 through 14), which requires only one byte in program memory.

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

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

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

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

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

memory is as follows:

 

12 00 00 00 15 xXx 00 00 cccce ccce e o o0 s oo ccce
N—— —— —— —— — —— |

Byte: 1 2 3 4 5 6 XX+ 3

Byte 1 = Function Location (11000000)
Byte 2 = Uncompiled Label Chain (00000000)
Byte 3 = String code + (No. of ASCII Chars. + 1)(1111xxxx)
Byte 4 = Reserved for Key Assignment (00000000)
Byte 5 = 1st Character (ASCII Value)

Byte xx + 3 = Last Character   
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Execute

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

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

 

14 00 00 00 xx xx
N —— ——

Byte: 1 2 3

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

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

 

01 14 15 xx ccc eesee eeee (CCCC
— ——— —

Byte: 1 2 3 XX + 2

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

Byte xx + 2 = Last Character   
 

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

 

10 14 1x xx
o—

Byte: 1 2

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

Go To [GTO]

The function has four locations in the Function Table. It has both short and long form numeric, as well as

(GTO]J[IND] and [GTO] a.
 

 

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

 

11 nn 00 00
N—

Byte: 1 2

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

through 15.

 

1300 00 00 nn nn
Np———

Byte: 1 2 3

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

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

10 14 On nn
— ——

Byte: 1 2

 

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

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

01 13 15 XX cCcC CC eeoee oeee (CC CC
o—— —

Byte: 1 2 3 XX+ 2

Byte 1 = Function Location (00011101)

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

Byte xx + 2 = Last Character  
 

Store and Recall [STO],

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

or the mostsignificant bit of the second byte (the argument value) is set to one.

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

through 15.

 

RR CC
—

Byte: 1

Byte 1= Function Row Number + Argument Value  
 

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

RR CC nn nn
N——— —

Byte: 1 2

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

 

RR CC nn nn
ee’

Byte: 1 2

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

Alpha Text Strings

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

 

15 XX CCCC e e oo oo cccce
o— —

Byte: 1 2 xx+ 1

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

 Byte xx + 1 = Last Character

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

 
 

following values:

 

12 00 00 00 02 15
eete’

Byte: 1 2 3

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

Header Algorithms

The preceding text covers the HP-41 program memory configurations of the various calculator functions. At this point

it is important to understand the specific algorithms needed to make the header of each program bar code row.

The first byte of the headeris the checksum which was covered beginning on page 43. The second byte has the type field

and the row sequence numberin it (refer to Figure 1, page 8). The type field is set to ‘‘1’’ for non-private and to ‘2’ for

private bar code. In the sample program ‘“‘PRGMBR’’ a counter is kept which labels each bar code row with a con-

secutive row number. Using this row number the internal sequence number is generated as follows:

Sequence Number = Row Number (Minus 1) Modulo 16.

In any Program type bar code row, the third and last byte of the header specifies the leading broken function code bytes

and the trailing broken function code bytes of the row (page 7, Program Bar Code). In order to calculate these values,

the following is needed:

1. One incrementing counter (T5);

2. One decrementing counter (B3);

3. One variable (H1) to hold the number of bytes left over from the previous row; and

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

 INITIALIZE VARIABLES
B3=T5=H1=H2=0

 

 
<
<

 \
GET PROGRAM BYTE. DECREMENT B3   
 

NO

 

 y
CLEAR THE BYTE COUNTER
OF THE CURRENT FUNCTION

(T5=0)

 

  
    

  

Yy

LOOK AT VALUE OF PROGRAM
BYTE AND DETERMINE HOW MANY

BYTES REMAIN. SAVE IN B3. <   

   
 y

INCREMENT NUMBER OF BYTES THAT
BELONG TO THE SAME FUNCTION

(T5=T5+1)

 
 

  
  

  

    

 

BAR CODE ROW NO
BUFFER FULL OR
ALL OF PROGRAM

READ
?

 

  
     

  

 

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

COMPUTE CHECKSUM. PRINT BAR CODE ROW.
INITIALIZE BAR CODE ROW BUFFER POINTER.   
    

IS
PROGRAM
COMPLETED

?   
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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 I11, page 45). All functions in rows 0 through 8 are one-byte functions and, with the exception of o

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

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

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

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

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

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

the argument byte to one.

The numeric values for the stack arguments (X, Y, Z, T, and L) as well as 4 through J and a through e are found in

Table 1V, 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 1IV.

The first byte in the bar code row is always the checksum; the second byte is always the decimal value 64. Following is a

breakdown of how the values for the remainder of the bytes are formed from the HP-41 Function Table (Table III) for

the different functions.



The programmable function values are derived as follows:
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Position in
HP-41 Contents of:

Function Table

Row Column Function Byte 3 Byte 4 A 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 il (Row No.+16) + N/A N/A
(Column Number)

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

10 0-7 XROM (Row No.*16) + (Rom 1.D. mod 4) N/A
[(Rom I.D. *64 + (Rom Func.

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

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

13,14 0-15 Refer to Table Il (Row No.*16) Numeric Value of N/A

+ 0 Argument    
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The non-programmable function values are derived as follows:

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

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

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

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

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

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

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

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

CLP* 4 1st ASCII 2nd ASCII Nth ASCII N/A
Character Character Character

R/S 5 N/A N/A N/A N/A

SIZE 6 Argument (right justified) N/A N/A

BST 7 N/A N/A N/A N/A

SST 8 N/A N/A N/A N/A

ON 9 N/A N/A N/A N/A

PACK 10 N/A N/A N/A N/A

DELETE 11 N/A N/A N/A N/A

ASN 15 Ax 16 + Bt 1st ASCII N -1 ASCII Nth ASCII
Character Character Character (N<7)        

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

Numeric Data Functions

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

uses only four bits per digit, as follows:

 

 

DIGIT CODE

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

NULL 1010
“o? 1011
“4 7 1100
“n 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.

ERROR

 

   

    
YES

y

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

 

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

START
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Alpha Data Encoding

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

Printer character set). The values are listed in decimal form in Table V following:
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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; I/O 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
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a1 F.183
TE.T1$.TZ2%="" : ODATA INT.184.ISG.158.LASTY. 1
FOFR I=1 TO 2& ! RERD LOCHL L 18, LN. 88, LH1+¥%.181.LOG. 86
RBELS & STACE REGISTER HMHMEMO 3 DATA MEHH,124,MDD,75,DCT,
HICS IHTO S1% ' OFF.141.P-F.7E8.FPI. 114
FERD S14CI. I 7 DHTH PROMPT.142.PSE. 137.R-0.
HE=T 1 187 . R-P.7?2.FEAD. 12%.FCL. 144 .F
FOR I=1 T2 183 t READ SORTED OH. 117
THSET MNEMONHICS IHTO 1%, IHS 128 DATAH RHD.118.RTH. 13

TRUC . SEI:iS?,-DEU.l’EJS
d=1+6%{I-173 498 DATA SIGH.1z22.5IH.
RFERD I$C1F.I1¢Ix 1+ YALUES IH CET%. 148
T I1 FORE TAELE DRIVER ODRATA ST+.146.5T-.147.57 -,
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228 MEMT I LSTO. 145, STOP, 132, TAN. 2
238 FOR I=1 TO €8 ! READ IM VALI E.153

O CHAR TAELES FOR CHAR CHECE 518 DATA VIEW, 152, X#87, 95, X477, 1
4@ READ C$CITZ.C2¢I ! CHARS IN Z1.HAB7, 182, K<=07, 122, ¥ {=Y7.

Cs:; CHARE CODE IH CZ 78
MEXT 1 . DHTH a2
DISP "15T SEG DOHE" 8,¥=G’-1E3;
U RFUT CHAIHIMG STATEWMEHTS DATH =:¥7.
' HEEE TO PROGRAM "EDITR" ' ¥WALID 4
CHARIM "EGITRE" DEX%
! ! DATA " “. 32,
EHD S1Ee¥ 42,7+,
b ¥DATAHY 45, 45,47
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Z2ed ! FIHSTH MHEMOHMIC:S & HUMERIC 588 DATH F.V89.G6.V1.H.72.1.73.1.°7
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I HP41C COMPILER-EDITE
i & BAR CODE GEH FEGH
I SECOMD OF THREE CHAIMED
I PEOGRAMEZ . THIS OHE IS
I STORED UNMDER FILE "EDITR®
OFTIOH EASE 1
INTEGER I. l WoE1C223322,E1.
EE;Dafils”l A3
CoH IHTEbEFEEiEB);PiEEEE?;
S PSS, T101830
COMT$E6a1, T1$0307, T25038]
$015061. S1$0271. [$06241. C#
a1
| MAIH FROGRAM: WRITES PRPT
FOR TEXT OR COMMAHD EHTRY AN
O

ON ERROR GOTO 176@m
FOR I=1 T 2233
PClr=—1
NEXT I
T$.T1$, Tag=""
Hf— Hon

FE=0
PS=1
DISP "DO0 YOU WAMT R LIST oF
THE AYAILAELE COMMANOST"
INFUT T1$
IF T1$="H" OR T1$="NO" THEM
—_—

S

IF T#="SCRRTCH" THEH 138
GOTO 16816

! BEGIH FROMPTER SECTION
DIsF ">"
IMPUT T%
I=FGS<T$." "2
VoK. D=8
IF I=6 THEM 554
Ti1%=T¢C1.1I-11
IF T1$<:-"DELETE"™ THEH 2358
TI¥=FMT$<T$LCI+170>
I=LEHCT1$2+1
0=1
IF I-1>4 THEH 5Z@a
FOR J=I-1 TO 1 STEF -1
IF Ti#C 4. J3<"@a" OR T1i$CJ. 13-
"9 THEN 544
V=M+CHUMOTI$0d, JA2-4232%168~K
E=kK+1
MEXT J
IF Y>2233 THEN 52@
IF D<>1 THEN 46@
Poyy=—1
GOTO Z2c@
T#=FHTF(THLCI+11>
FPoWa=LENCA$+1
ARF=AFLTEFL" I "
GOTO Z2e8

PRINT "?7? - GIVE HLUMBERED 5T
ATEMENT OF A COMMAMD"
GOTO Z2ea
FEINT "STATEMENT HUMBER WALU
E TOO LARGE™
GOTO zZe@
XXCOMMAND JUMP THELEX®
IF T#="HUMEEE" THEN 7a@
IF T#="LIST" THEHW Z48
IF T4#="COMFILE" THEH 3236
IF T$="7?2" THEN 1@1@
IF T#="RENUMEER" THEHN 1384
IF T#="SAVETEXT" THEN 1548
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HP-85A Adaptations of PRGMBR and FULFCN 69

IF T$="GETTEXT" THEN 1658
IF T#="SCRATCH" THEH 138
IF T#="EXIT" THEN STOF
IF T$<>"CAaMPILEPYT" THEWN =78
FS==2
GOTD 238
PRINT "7% - UHRECOGHIZABLE C
OMMAND "
GOTD 2eA
P ¥3'AUTOY EOUTIHEXY¥
OISP "GIVYWE STARTIMG VALUE AH
0 SIZE OF IHMCEEMEHT™
INPUT Y. X1
FRINTEE IS 1
IF W>22323 THEN 5848
PRINT ">":W
INFUT T¢%
IF T$="EXIT" THEH 2c8
FoVO=LENTA$+1
AF=A$FLTHL" I "
U=+
GOTD FzZa
FEINTERE IS 16
FRINT "STATEMENT HNUMBER WAL
E TOO LARGE"
LOTO 260
P ¥¥X"LIST' ROUTIHE#®
FOR I=1 TO 1588 ! MAX=2233
IF PCI><@ THEN 316
FOR J=1 TO 59
KE=FCIax+

IF A$CK.KI="1" THEN 280
NEXT J
FRINT I:A$CPCI>,kE-13
MEXT 1
COTD 268
" AT THIS POIMT CHRIM TO
' COMFILE FROGEAM OF THE
' THREE SECTIONS.
DISP "TEST OF 'EDITR' SEGMEN
T DOHE™
DISP "MOWING TO CMFILE®
CHAIN "CMFILE"

I XPRGM COMMANDS LIST SUBRX%
PREINMT " "
PRINT "COMMANDS AYAILABLE I
M THIS PROGRAM:"
PREINT " *
PRINT "COMPILE - COMPILES
41C FPROGREAM CURRENTLY EMTER
ED "

FEIMT "DELETE »n - DELETES
HUMBERED IHSTRC FEOM FROGRA
t.1 i

PEINT "EXIT - HALTS PRO
GEAM OF STOPS NUMEER GEMERA
TOR"
PEINT "GETTERT - GETS PRO
GEAM TEXT FROM TARFE"
PEIMT "LIST - LISTS EH
TIRE 41C PROGREAM INH MEMORY"
PRIMT "MNUMEER - GEHMERRTE
S 41C INSTRC HNUMBERS - STOF
FED BY "
PRIMT " TYPIMG 'EXIT'"
PRINT "RENUMEBER - REHUMEEFR
S 41C PROGRAM LIHE HNUMBERS"
PEINT "COMFPILEPUT- GEMERATE
S BRAR CODE FOR PRIVATE PROG
FHM"
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M n ) i FEINT "DIGIT EHTREY IMSTRUCT

ION EREOFE IN LIME # " J
HEXT 1
Mi=MI1+L+2

P
P
M
M

o
o

LD
L0

N
B

N
N

M

1
ME=T 1
IF V<>8 THEH 2285
U=HUM{T1%:-4%
IF W>=8 AND V<=2 THEH 2385
FREINT "INCOREECT STARCE OR S
INGLE DIGIT OPERAMD INM LINE
# "4

GOTO 2989

IF V>14 THEHW 32325
M{M12=1+Y
Mi=M1+1
GOTO 3335
M{M1r=207
MiMi+1 =Yy
M1=M1+2

=
=
)
T
T
N

N
N
S
N

I
R
R

EY
)

-4
=
=

=1
-

2535 GOSUB 3Z4@0 COTO 3335
2545 GOTOD 2420 IF Y>14 0OR T#$="XEQ" THEN 22
2555 T+#=FHT$(T$CIT g5
2550 IF T$L1.13<:>"E" THEN 2538 2968 MIMLY=177+Y
2SE5S M(M12»=27 2965 MOM1+1 =@
2578 M1=M1+1 2978 M1=M1+Z
2575 T$=T$Lz1] 2975 GOTO 3335
2528 IF T$C1.13<:"-" THEM 2c28 2985 MI{M1)>=203
2585 M(M1»=28% 293@ IF T$="XEQ" THEH McM13=224
2598 Mi=M1+1 2995 MIM1+1)=6@
2688 IF T$C1.131="-" 0OF T$C1.11=" 2088 MIM1+2)>=Y

+" THEN T$=T$CZ21 2805 MI=M1+3
ZEAS TH=FHT$(T$> Z@1@ GOTD 3335
261@ L=LEMC(T$> 28z IF T$<>"STO" THEH 2I@56
2615 IF L»2 THEW 2538 2830 IF Y>15 THEN 3855
2628 FOR I=1 TO L 3035 MOM1I=48+Y
2625 IF T#CI.IJ<"@" OR T$CI.I1>" Z848 M1=M1+1

a" THEN 2532a Im4S GOTO 3335
2638 MOM1O)=MUMCT$CI.I3>-32 3855 MiM1>=145
2635 M1=M1+1 IAEH MIM1I+1)>=
2548 NEXT 1 ZAE5 M1=M1+2
2645 GOTO 2335 I@7@ GOTO 3335
2668 L=LENCT1i$> ZasEa IF TH<>"ROL" THEM 2146
2665 IF F3=1 THEN 3265 Z99@ IF Y>1S THEH 3115
2678 IF F4=1 THEHM 2885 2095 MOM1I=32+V
268@ IF L<=2 THEH 27@5 3198 M1=M1+1
2625 PRINT "NUMERIC OFERAND T0D 3185 GOTO 3335

L OMNG INM LINE # " U 2115 MiMi>»>=144

2695 GOTOD 2333 2128 MiMi+1a=y
2785 IF L<Z THEN 2748 T125 M1=M1+2
2710 Y=scHUMCTISOL, 11)-423%18+NUM 213@ GOTO 3335

CT1$C2. 23248 2148 IF T$<:>"LEL" THEN 3265
2715 IF Y»=8 AMD V<=99 THEM 2285 315@ IF F4<:1 THEH 3Z1a@
2728 PRINT "INCORRECT NUMERIC OF 2178 MCMLr=132

ERAMD IHM LIHE # " J I175 MIM1+12=@
273 GOTO 2333 3128 L=LENC(T1%>
2748 =09 3185 MIM1+23=241+L
2745 Foar I=1 TOo 26 2198 MIiM1+3)>=R

275@ IF T1$=S1¢%CI1.I3 THEN V=I+16 2 gg Mi=M1+2

Iz1@
2215
Iz2z@

2235
3240
3245
2258el
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2735 GOTD 2233 GOTO 3235
28085 IF FS=1 THEH W=u+12E I2E5 M=l
2815 IF T$<>"GTO" AHD T$<>"XEQ" 2 g? ;=i9¢

THEH ?JEB 2271 C=
2825 IF FS<»1 THEHN 2268 3 Eg Q;gfigfzffic
2830 i A A = i TR

zgzg ?F1%$=$G$D" THEN Y=y-123 ! 3282 IF 2<>@ THEH 331@
SET HIGH EIT FOR 'XEG IND® 329@ PRINT "UNRECOGHIZAELE IHSTR
M{iMLI+1d>=Y UCTION GIVEN IM LIHE # ";.J
Mi=M1+2 IZe@ GOTO 2333
GOTO 3335 3318 M(MLI=T1(Z>
IF F4<*1 THEN 2955 | 2312 Mi=n1+1

314MIML>»=29 IF T1¢Z2%<64 OR I1(Z22>143 OF
IF T$="XEQ" THEN M¢M1:=3a _ F3 THEN 3ZZz@
L=LENCT1#> 2316 PRINT "ERROR: EXTRANEQUS OP
MiML+1)=24@+L ERAND IN INSTRUCTION®
FOR_I=1 TO L 3318 GOTO 23733
D$=T1$C1.17 3320 IF 11(2><{144 THEN 3335
GOSUB 4304 3322 IF [1¢734144 OR I[1:¢23%131 0
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IF Z<>@ THEM 2935 | Vo=@ THEN 2327
FPRINT "INVALID CHARACTER IN 2322 PRIHMT "ERROR: MISSING OPERHA

ALPHA LABEL" HO™

) i
l
M )

2928 GOTO 2333 2323 LGUTO 2333
2935 M{MiI+I+1)=C2¢Z> 3327 MOMLa=Y
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Mi=H1+1
NEXT J |
MiM13=192
MCM1+13=0 | IN
MiMi+23=47
S2=M1+2
PRIMT "COMPILATION COMPLETE
E' 11

¥EMD DCODE LOOPX

ZHD BYTE

GOTOD 2584

' 3ERRE CORRECTIOH SUE¥
PRINTER IS Z
Mi=E4
PEINT “THE INSTRUCTION GIVE
N HWARS: AFCFCI2+1,K-113
PRIMT "GIYE CORRECTED IMSTR
UCTION <(WITHOUT LINE #3» *®
DISP " <TO ABORT COMPILE. T
YFE '‘REORT': *
INPUT T$
IF T$="ABORT"
PeJdr=LEH(A$ I +1
AS=A$THL" 1"

THEN 4115

RETUEN
P £¥'RUN' ROUTINEXX
DISF "EHTER THE TITLE OF TH
E PEOGRAM <@ CHARS

INPUT T#%
P ¥WRITE TO A PRINMTING DEVI
CE
H1$=CHR${2VILCHR$(31 22CHR$ Y
Zx ' SET UP DIABLO CHTRL CO
DES
HZ2$=CHE#$<(2
Hd4%="
PRIMTER IS 2 ! 2 FOR DIRBLO
DSING RSZ232c INTERFACE
PRIMT CHR#${122
PEINT USING "18X.568R" ; T&
PRINT " "
»n=sz2 DIV 7
IF S2 MOD ¥>8 THEN ¥=X+1
FRINT ™ FROGRAM RE
LISTERS NEEDED: ";¥
PRINT " ©
' SET PRINTER BRCK TD 25a
I XEND DIABLO OUTFUTH
F1.F3.,F4,F5.F7,H1.H2.F3%=nR
Fz=3
Fe=1
FOR I=1 TO 132
B{Ix=0
NEXT I
' INSTN TRANSLATION SUBR
S1CF2+12=MC{F1+12
Fi=F1+1
Fz=Fz+1
F3=F3-1
IF F3<{>8 THEN 3&4n
F5=8
GOTO 3865
IF F3<8 THEN 3&55
S=F5+1

GOTO 38K5
IF 531(F23<>3 THEN F7=F7+1
IF M{F13>>143 THEN 377@
' X1 BYTE IMSTHNS%
IF MCF1><>29 AHND MCF1 <> 36
THEN 37809
FZ=M{F1+1 MOD 16+1
F5=F5+1
GOTO 2865

ORr LESS

.'&IHPilPE'
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IF MiF13<16 OR MCF13>22 THE
M I7S
I=F1+1
IF MEIx»<1e ORFR MCI»>28 THEN
2725
I=1+1
GOTO 3
3=I-F1

+1

236
I %2 BY
IF MCF13>2087 THEH Z&32a
IF MCF12<132 OR MIF13>>285 T
HEH 2Z2&18
FS5=F5+1
IF F1+2<52 THEN 3324
F3=2

GOTO 3265
FEA=MIF1+2> MOD 1642
GOTO 3865
F3=1
FS5=F5+1
GOTO 3865
' %3 BYTE IMST#x
IF MiF1:>248 THEH 3g5@
F3=2
FS=F5+1
GOTO 3865
F3=M{F1> MODO 1&
S=F5+1

! BAR CODE ROW SETUP
IF F2<1& AHD F1<4SZ THEH 3&@
b
Hi=Hz
2=F3

S1¢3>=H1 MOD 15%¥15+F5 MOD 1
G

IF H1<=F2-2 THEM 3985
Hi=F2-3
c1""""H1 MOD 16%16+4H1 MOD 1

c1'7"—F‘=‘¥1&+F4 MOD 1¢&
FOor I=z2 TO F2
F2=F3+S1<I> MDD 25¢
IF F9>=25¢& THEH F3=
56+1
MEXT 1
S1713=F3
' CONVERESION SECTION:
Fd=F4+1
FOrR I=1 ToO F2
x=S51713
FOR Y=2+I%8 TO Z+(I-1:%8 ST
EF -1
BdYa=x MOD 2
w=x DIV 2
HEST %

Fg MOD 2

Bi2a=

BCFZ¥2+3)=1
BiF243+4)=0
! ¥BAR CODE QUTFRUTH
I=F4+1-1
T1$="R0OKH "&FNF$.Isg"
$Fgs
IF F&=F7

CUEFNF

THEN 443823
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4885 T1$=T1$%" - "&FHF$C(F7> 4338 C1=Z¥(E-C+10+14889 T1$=T1$8" " 4398 D1=C1+(D-C>4818 PRINTER IS 2 ! LU FOR OUTFU 4488 IF T$CC.DI=I$CC1.013 THEN 4T DEYICE ¢PRINTER<PLOTTERD 4584815 PRINT USING "I, 2Z0AR" ; Tis 4418 IF T$CC.0DI>I$CC1.017 THEN ¥4820 AF=" " =Z+14823 FOR I=1 TO FZ¥8+4 4428 IF T$LCC.DI<I$CC1.D13 THEN ¥4825 IF BCI>=@ THEN A$=A%$4">> =Z-1
" 4438 IF x<=¥ THEH 437@4827 IF BCIr=1 THEN A$=A$L">333 4448 GOTO 4358

" 4458 Z=Z+14823 HEXT I 4458 RETURN483@ PRINT USING "3¥.3A,18A.315A 4578 END
(ZAY . HI$.H4$.A$. HES 4655 | XFUNCTION DEFIHITIONS®4835 PRINT * ™ 4785 | NUMBER FORMAT FCH424@ IF F4 MOD 12=9 THEN PRINT C 4385 DEF FNF${N>HRE$0120 4815 DIM N$LS5]4845 | RESET PRINTER TO 55A 4828 IF N>=18@ THEN 4244

4858 | CLEANUP SECTION: 4825 H$=CHR$(N+43)
4855 FOR _I=1 T0 16 ! ZERD OUT 16 4338 GOTD 4918

EYTE BAR CODE ROW EBUFFER 4848 IF H>=1@8 THEN 48664868 S1¢Ix=9 4845 N$=CHR$(N DIV 18+43)8CHR$ (N4855 B(1)=6 MOD 1@+4&0)4878 NEXT I 4358 GOTD 49184875 FOR I=17 ToO 132 4868 IF N>1@@@ THEN 489@4828 BIlx=@ 4365 I=N DIV 1984825 HEXT I 4878 J=N MOD 16@ DIV 1@4@9@ F2=3 4875 N$=CHR$(I+43)&CHR${ J+483%0H4895 FE=F7 R$CH MOD 1@+460418@ IF F3=8 THEN FS=F6+1 4228 GOTO 491841@5 IF F1<S2 THEN 36@S 4898 I=N DIV 1@0a4118 PRINT "BAR CODE GENERATION 4835 J=N MOD 1@8@ DIV 18COMPLETED" 4986 K=H MOD 168 DIV (@4115 CHAIN "EDITR® 4985 N$=CHR$(I1+43)&CHR$( J+4235CH4136 | R$CK+48)LCHR$CN MOD 1@+4%)4252 PRINT "ERROR # ";ERRM;" SEE 4918 FNF$=N$
N AT LINE # "ERRL 4915 FN_END

4255 PRINT " COMPILE-RUM ABORTED 5148 | TRIM FUNCTION¥*
" 5158 DEF FNT$<D$>

4268 STOF 5155 INTEGER E.F4380 ., =1 5168 FOR E=1 T0O LENCD$)4381 ¥=59 S17@ IF D$CE.EJI<>"" THEN Sz2@4385 Z=cx+¥y DIV 2 5188 HEXT E4216 IF D$LC.CI=CHCZ.Z]1 THEH RET 5288 DISP “TRYING T0O TRIM BLANKURH STRING!™4328 IF D$LC.CICHLZ, 2T THEH X=2 5218 GOTO 4115
+1 S22@8 FOR F=LEN(D$> TO E STEP -14228 IF D$LC.CI<CH$LZ.ZT THEW v=2 5238 IF D$LCF.F1<»"" THEN S26@-1 5248 NEXT F

4348 IF x<=Y THEN 4385 5258 GOTO SZee4258 Z=0 5260 FMT$=D$LE.FJ4358 RETURM 5278 FN_END4378 T=0H4Yd DIV 5228 END
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85A Adaptation of FULFCN with Data Table

PRSES FOR HRP-410 COMMAMDOS T 428 DISP "TYPE FUNCTION TO BE CO
2 MAEKEE 41C EBARR COGE. DED™

T OFTIOHM EASE 1 428 INFUT I#
e OIM It[BB]JFli[Y. AZ$CES8d . F 448 L=LEHCI#?

FL10] . BFfC2150 . #0103 TFL7223 458 ! IHITIALIZE STRIMGS
c OIM AFELCSO ij[?u].lfl$[51“] 408 Fg=""
= DIM Bloles, DCZ@0, 0101220020 478 RAl1E=""

1225, A1E1223  AZC1220 . 030180 488 AZ2F=""
% DIW EB2o150:.WELC1] 423 AF=""

18 ! BERD IH 41-C FUHC THELE 298 ! ¥PARSE 0OUT THE FUNCTION AH
185 ASSIGH# 1 To "41FCHE® O ANY RAEGUMEHTSH
187 OH ERROE GOTO 3404 T2%=1%
118 FGE I=1 T0O 122 GOSUE S804

128 d=1+c¥cI-12 IF T2 THEHN 218
1328 RERD# 1 ; T#CJAF.D1CTL.02010. I£=T2%

AL . AZCT IF I$="%STOP" THEN STOP
ME=T 1 IF L<=8 THEN 4:2@
ASSIGH# 1 TO % FOrR I=1 TO L ! PARSE LOOP
T2=1-1 IF I$CI.I3=" " THEHW €&3@
OM ERROR GOTO 4138
DISF “MOULD ¥OU LIKE HELP%"
INFUT %%
H$=4$01, 1]
IF X$="N" THEM 428
FRINTER 15 Z

F$=F$2I3CI.I1
NEXT 1
GCOTO 288 ! HO ARGS SO JUMP
TO9%=I%CI.L1Q
GOSUB 5808
IF TS THEN 218
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FRINT "THIS FGM RASES ¥OU FOR R$=T3%
HF-41C EBRAR CODE TYPE COMMAM IF LENCA$3><{2 THEN 528

os . v IF A$C1.13=""'" 0OF A%$C1.13="A
228 PRIHT "TYFE THE COMMANWD AS Y " AND A$LCZ2.23="'" THEHW 7394

ou WouLD OH THE 41C WITH FOL
LOWIHG EXCEFPTIONS:"

FOR I=1 TO L
IF A$CI.IJ=" " THEM 73@

2ol FEINT Al1$=A14%A¢CI. 11
278 PRIMT "FOR HUMEREIC DARTAR: DAT MEXT 1

A ¥¥ . ¥¥ " LO0TO 988 ! OHLY OME REG
238 FRIWT "FOFE ALFHA REPLACE DAT To¢=A¢CI.L]3

A : OATH "#% . . %% GOSUB 5@08
P IF TS THEH 218

220 FRIMT "FOR ALFHA AFPEHD DATH R2%¥=T2%
: DATA A'*¥. . #*¥ GOTO <29a
T I=3

1
|.
,|

[
}

%
) PRINT "FOR SERUEHCED DATA US

E FOLLOWING FORMAT:"
FRINT " DATASED SEQ#: k. %%

FRINT " FOR IMSTANCE. DATASE
0 45: 1.234 OR DATASER 13
'TEST '™

338 PRINT " SIMILARLY. ALPHA TEX
T STRIMG ARGUMENTS. LIKE
XER 'SQR'"

348 FRINT " ARE DELIMITED WITH °

IF A$C1.13=""" THEN I=2
FOR I=1 TO L-1
IF A$CI. IJ=""'" THEN 2358
NEXT 1
R1$=AR%
GOTO 282a
Al1¥=A%C1. I3
I=1+1
GOTO 738
' ¥*END OF PARRSE EDUTINE*
' WMASZ THERE AM IHST .7
IF LEMCF#®2>8 THEHM ?"fi
ODISF “"EREQOE IH ENTEY".I%#
COTO 428
LI=LENJ{F#3
L4= LEH1H1$'
LS=LEHCRZ$>
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%
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|._
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r'
u;
l

1
5

FRINT
PRINT "FOR FUHCTION MAMES US
IHG ‘Z'"
PRINT "USE ‘&' i =. '4+',0R
CeREG 1@°' OF ‘CL& . ®
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Ze@ PRINT "IN FUHMCTIOHS USIMG TH @ IF F$="27" THEM 248
E HDT EQUALSIGH USE '#' INST @ IF F$="DATA" THEN Z3Z@a
EAD.i.e. 'X#y2"' " @ IF F#="DATASEQ" THEN 2235

378 FRINT "IN TEST STRINGS USE - @ | #HERE FOR FUNCTIONS#
#' FOR MOT EQUAL. '%' FOR Z. B K=1
BEHD ‘@' FOR  ANGLE . " S ¥=121

I8 PRINT & I=LEM(F$>
328 PRINT "EHTER %7 FOR HELP RT B Z=(X+¥) DIV 2

ANY TIME . " S Z1=(Z-13%6+1
483 PRINT "TYPE '#STOF' TO STOP @ Bliz2y=c4

THE FROGRAM" S B1(32=D1{Z2%15+D2( 2
418 PRINT "EHND ALL ENTRIES WITH @ IF F$C1.13=T$LZ1.Z1+1-11 TH

THE 'ENDLINE' EKEEY" EH 1138
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1995 IF F$C1.13<T$CZ21.21+1-11 TH 178@ IF F$="GTO." AWD A1$¢="_ " TH
EN v=Z-1 EN B1(53=255

1192 IF F$C1.I1X>T$CZ1.21+1-13 TH 179@ IF F#="GTO." AND A1$="_" TH
EM H=C+1 EN 1228 |

1185 IF ®<=Y THEN 1@5@ 1808 Bid4 =VALCAL$Y DIV 2S¢
1118 DISF "FUNCTION NOT FOUND IN 121@ B1<S5>=YAL<A1$> MOD 256

TRELE".F$ 1526 H=5
1128 GOTO 428 ! ASK FOR INSTRUC 133@ GOTO 146@
1126 IF AL<Z3>@ THEH 123@ 1848 IF LS>@ THEN 137@
1148 | #FUNCS WITH MO ARGS# 185@ DISP "MISSING ARGUMENT FOR
1156 IF L4=@ AND LS=@ THEH 121@ 'IND' ", 1%
1160 DISP "THERE SHOULD BE HO AR 1558 GOTO 1178

GUMENTS FOF THIS FUNCTION " 187@ IF AS<:>4 THEN 194@
. 1% 1838 IF A2$="X" THEN X=115%

1179 DISP "FLEASE ENTER THE FUNC 1898 IF AZ$="Y" THEH ¥=114
TION AGAIN® 1908 IF R2$="2" THEN X=113

1120 GOTO 438 1914 IF A2$="T" THEN ¥=11Z
1218 H=3 1920 IF A2%="L" THEN ¥=11¢
1220 GOTO 1458 1920 GOTO 2@1@
1238 | FUNCS WITH ARGUMENTS 1340 IF AS=A THEH 137@
1242 GOSUB 33088 | TYPE GOF ARG? 195@ DISP "IMPROFER ARGUMENT FOR
1258 IF A4>4 OR AS>4 THEN 420 "IND' "L 1%
1268 IF A1(Z»=2 THEN ZA59 1966 GOTO 117@
1278 | #SINGLE ARG FUNCTIOMS# 197@ X=INT{VALCA2$) )
1238 IF L4>@ THEN 131@ 1988 IF ¥<@ OR %>99 THEHW 195@
1290 DISF "ARG RE@UIRED":I$ 2012 B1¢43=128+¥
1389 GOTD 1179 2628 H=4
1318 IF A1$="IND" THEN 1&4@ 28328 GOTD 1460
1220 IF R4=0 THEN 142& 2A4@ | #THOD ARG FUNCTIONS#
1320 IF A4=32 THEN 1648 ! ¢(A-J) 2959 IF L4>8 AND L5>@ THEM 2@ga
1349 IF A4=3.5 THEN 1558 ! (z-el 2868 DISPF "TWO ARGUMENTS ARE RE®
1352 IF RA4=4 THEN 1498 ! STACK UIRED. "
1368 | SINGLE ARG. ALPHA TYPE GOTO 1176
1378 IF A2¢Z3=1 THEN 142@ IF A4=1 THEH 2119
1338 DISP "ALPHA ARGUMENTS NOT A DISP "IMPROPER 1ST ARG

LLOWED FOR THIS FUNCTIOH" GOTO 117a

M
O

E
I
O
I
D
I
T
I
D
I
D
I
O
N
I
I
O
I
D
O
O
I
O
T
A
N

I
R
D
I
D
I
D
I
D
N
I
D
O
D
D

z2ara
Znsa
2a3a
2189

1328 GOTO 1178 2116 IF AS= THEN 2166
14z S1=4 2128 DISP "IMPROPER ZHD RRG"
1430 K=1 2128 GOTO 1174
14489 N=3+LEM<RA1%> 2168 AG=VAL{AZ$>
14508 GOSUE 32324 2178 IF ABSCAEX {85 THEH z22aa
1468 GOSUE 2838 | CHECKSUM 2158 DISP "KEYCODE IS 0OUT OF RAM
1476 GOSUE 29%3@ | QUTFRUT GE ".AZ%
1430 GOTO 424 21928 GOTO 117a
14283 ! #5SINGLE ARG.HUMERIC TYPE# 2208 U4=ABS{Ac> DIV 1@
1566 IF A4<>4 THEN 157v@ ' STRACE?Y 2218 D4=ABSCA6* MOD 19
1518 IF RA1#="x" THEHN x=11%5 22z IF A&€<{@ THEN U4=(ABS(AE> DI
1526 IF A1$="Y" THEH x=114 V 18+3) MOD 1§
15338 IF Al1$="2" THEH X=113 2238 Bli4i=U4%1c+D4
1548 IF A1$="T" THEH x=11Z 22483 51=5
15358 IF R13="L" THEHN X=118 2258 K=1
156@ GOTO 1&g/ 22608 N=4+LENCRA1%>
15378 IF F#="GTO0." THEN 1778 2278 GOSUE 38928
1586 IF F&="SIZE" THEH 1776 2284 GOTO 1468
1598 IF F#$="DEL"™ THEHW 1778 2282 ! DATASER® TYPE CODE
168 =INT(VALCALE > 2 2235 A$=A1$C1.L4-13 ! STRIP '
1618 IF X>=0 AND x<{=93 THEH 1&30@ 2287 Al$=AZ%
16260 DISP " ARGUMENT OUT OF RANG 2290 A2%$=A%

E " 2292 L4=LEH(AL1$>
136 GOTO 1176 2226 LS=LENCA2%>
1648 IF H4=3 THEHN X=NUMCA1$>+37 229% | DATA TYPE BAR CODE
1656 IF A4=3.5 THEN X=NHUM{A1$2+2 388 GOSUB 2388 ! FIND ARG TYPE

& IF L4=6 THEH 2748

M
M
M

N Pt xy

1688 IF F#="HEQ" THEMN B1{3)=Z224 3208 IF R4>4 OR AS>4 THEN 420
1690 IF F&="GTO" THEN E1<3>=285 23308 IF A4=8 THEN 232&
17880 IF F$="LBL" THEN B1(3Z»=2R7 2348 IF A4=1 THEN 2949
1718 Bldidi=X 23560 IF RA4=2 THEH 2770
1728 N=4 236@ | # NUMERIC DRATA #
1736 GOTO 1458 2374 |1 SET THE DIGITS
1740 ! “HERE FOR DEL-GTO.-SIZEX% 2388 FOR I=1 TO L4
17706 IF F$="GTO." AHD Al$="_" TH 2390 X1=NUMCAL1¢$¢CI.I1>

EN B1c4x=15 1| 24920 IF K1>=48 AND X1<=57 THEN D
CI>=VALCAL$CI.Iq>
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2419 IF RISCI.IJ=" " THEN D<I>=1 2022 H=LEMNC(A1%>+3
1 2825 B1:3»={52-13 MOD Z25¢

2428 IF AI$CI.Id="+" THEN D<I>=1 3028 S1=4
2 2838 GOSUB 3899

2438 IF AL1$CI.IJ="-" THEN DcIx=1 2835 GOTO 1468
3 2468 | ¥END OF MAIN EOUTIHEX

244@ IF A1$CI.IJX="E" THEN D<I>=1 3@5@ ! CALCULATES AN & BIT CKSUM
4 FOR M BYTE BAR CODE.

2458 IF DCI»<8 0OR D<CI>»>14 THEN 2 Za6e ' H MUST BE INITIRLIZED TO
748 NUMBER 0OF BYTES IN THE CODE

2458 HEXT I 3670 ! BEFORE THIS EQUTINE IS CR
2472 IF F$="DATASER" THEN 2534 LLED.
247 IF LEN{AL1%>>1 THEN 247% 2 C=R

2472 B1<2>=96+18 2898 FOR I=2 T0O H

24732 B1i3:=1c8+071> 2198 C=C+B1{I>

2474 H=3 2128 HEXT I
2475 GOTD 1468 2138 C=C DIV 256+C MOD 25&
247c I#=H1% 2144 C=C DIY 25&+C MOD 256
243 IF L4 MOD 2=89 THEHWH 25z4 2158 Bici»=C

BEic2»=9c+D01> 3178 PETURHN

J=2 2138 ! ARGUMENT TYPE FOUTIHE

GOTO 2530 2196 ' DECIDES TYFE OF 2 POSSIBL
Blcz»=1848 E ARGUMENTS HAND

p
.
d
-

I
l
r
a
S DJ= 3 ! RETURMS IHFO TGO MAIM PROG

k=23 RAM IM R4 FOR THE 15T ARG

y
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p
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0
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]
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P
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P
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FOR I=J TO L4-1 STEP 2 3218 | AND AS FOR THE ZND.THE AR
BliK =16%00I2+D0¢T+1 5 & TYPES ARE DEFIMED:
K=k+1 2z2@ ! TYPE MEAHING
NEXT 1 Z23@ | @ NUMERIC DATA
N=2+LENCA1$) DIV 2 3240 | 1 ALPHA REFLACE DATA
GOTO 1468 Iz25@ | 2 ALPHA AFPEND DATA
SZ=VAL{AZ2$D 326l ! 3 A THROUGH .
BEl(Z)=9%16+(52-13 DIV 256 I278 ! 3.5 a THROUGH e
B1(32=(52-13 MOD 2S¢ Izgm | 4 STACK ARGUMENTS

2628 K=4 3299 1S ERRORS IN ARGS
2630 J=1 1388 A4=0
2649 IF LEMCALl$Y MOD 2=8 THEM 26 3319 AS=9

@ 3320 IF L4=@ THEN RETURM
ZESA K=5 2320 IF A1$="IND" THEN 361@
ZEER J=Z 22409 IF L4=1 AND A1$="E" THEM 34
2670 Blid4)=16%10+001) 16
2620 FOR I=J TO LEH(A1%4> STEF 2 3358 FOR I=1 TD L4
263 Blok »=16%DCI>+DCI+12> 2350 ¥1=NUM{AI1$CI.IO>

27E8 K=k+1 33708 IF ¢X1<43 OR X1>S7) AHD ¥1<
2718 HEXT I >69 THEN 3460
2720 N=I+LENCAL1$) MOD 2+LENCAL$: 2380 NEXT I

oY 3398 GOTO 361@
2733 GOTO 1468 2480 IF L4>1 THEN 3490
2748 DISP "ERROR IN NUMERIC OATA 241@ IF NUMCA1$3>64 AND NUMCA1$D

"1 <75 THEN R4=3
2758 GOTO 117@ 24208 IF NHUMCAL1$3>96 AHD NUMCA1$D
276@ | ALPHA APFPEND DATH £182 THEN RA4=3.5
277@ IF F$="DATASER" THEM 2858 34320 IF A1$="X" THEN A4=4
2775 I#="APPEND"&" '"&A1$§&"'" 34408 IF A1$="Y" THEN A4=4
2730 B1c2)=128+L4 2456 IF A1$="Z" THEH A4=4
2796 ' SET BYTES T0O ASCII YALUE 24608 IF A1$="T" THEN A4=4
2888 S1=3 2470 IF A1$="L" THEHN R4=4
281@ N=LENCA1$)+2 3420 GOTO 3598
2820 GOSUB 3898 2490 IF A1$C1.13="A" AND A1$C2.2
2640 GOTO 1464 1=""'" AND A1$CL4.L43="'" TH
2950 S2Z=VYAL(AZ2$> EN A4=2
2855 I$=F$%" "&A2$L": APPEND"&" 3588 IF A1$C1.13="'" AND A1$CL4.

CUERT$RT L43=""'" THEH A4=1
226@ B102)=11¥16+(52-1) DIV 256 3516 IF A48 THEH 355@
2896 N=LEH(A1$1+3 3520 A4=5
29208 GOTO 3825 3539 DISP "ERROR IN DATA. CHECK2938 ' # ALPHA REPLACE # FOR MISSING ' 0OR IMPROPER
2949 IF F$="DATASER" THEN 36814 HUMBER "
2945 I$=A1% 3540 RETURN
2950 B1:(2)=112+L4 3I55@ IF A4=1 THEM A1$=A1$CZ.L4-1
2966 GOTO 28080 1
3018 S2=VAL(AZ$) 560 IF A4=2 THEN A1$=R1$C3.L4-1
202 B172>=16%¥15+(S2-1> DIV 256 1
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