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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

sysiem.

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.
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Any mini {or larger) computer with a BASIC compiler that has 16K bytes of user memory will be able 1o 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 creaie solid, dense lines at least .013” 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.



g introduction

You probably will have a different hardware configuration than was used 10 produce e Iwo 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. 1f this situation

arises it is recommended that you contact:

George Lithograph

620 Second Street |
San Francisco, CA 94107 A
{(415) 397-2400




Section 1
Description of Bar Code Types

There are Tour categories of bar code used by the HP-4] and HP-821534A Wand:

® Program Bar Code

® Direct Execution Bar Code (Compleie 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 yvour 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.

il EHHIHHIII|1I||H\N\HHIIIIHII\\|1|\\HIIII\I|I\|I|\IH\IImIIHI\IIII\HIlII\IH\IIHIIII\IHIH\IIHI\IIIIHl
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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.



& Description of Bar Code Types

In every Program bar code row, the first field in the header contains the checksum. This is a4 running eighit-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 1s set to ‘2"’ the program 1s 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 1s 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
i BT TR b i e bt " "'—v'_-"""——'_"'
HEADER PROGRAM INFORMATION
A 8 bit Checksum {End-around Carry)
B 4 bit Type Indicator (Set 1o 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, thuse keysirokes 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 ficld are not used, and should be set to zero.

A B C D
i i s R b bt A b i TR B PO T ——
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 comtain 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]|, 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 g C
—— ——— . I — - —
HEADER NUMERIC DATA

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

12 bits Header (1-1/2 Bytes)

C Up to 29 Digits

o X

Figure 3. Numeric Data Type Bar Code

A B C D
T PI E e T T N e P Y e s P . ATV 2T
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

Seguenced data is an additional format for all data bar code types. It has in the header of sach row a rwelve-bit

sequence number that is used by [WNDDTX| to prevent loading data out of order. Sequenced data bar code assures that
the data is always loaded in the intended order. (Using the wand function |WNDDTX

, this format is readable by revision

“F’" and later wands.*)

The first byte of sequenced data bar code is the checksum. The next four-bits contain the type indicator, which 1s 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 |WNDDTX| control). Please notie that the alpha

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

A B C D
e w e e S e e e | it e o L e
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

i————

24 bits =3 Byte Header

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

*The first marketed version of the HP 82133A Wand was revision £, There 1s n¢ functional difference between revisions £ and # except for the use of the
additional sequenced data bar code tvpes. To determine the revision letter of vour wand remove all modules from your HP-41, then plug in the wand
and press | Shift|, | Catalog | 2 | R/S |. The revision letter will appear in the display.
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Paper Keyboard Bar Code

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

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

A sample program is not included to generate Paper Keyboard bar code. Since these are short rows, with values that do

not change, a simple program using a table lookup is recommended. The physical description for all the keys follows.

ONE BYTE PAPER KEYBOARD
a a a a b b b b
e T e co—
A B
FUNCTION VALUE OF A VALUE OF B

0 0000 0000
1 1000 0001
G 1001 1001
. 0101 1010
EEX 1101 1011
CHS 0011 1100
E 1011 1101
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S——. e —— —— L e ——

TWO BYTE PAPER KEYBOARD

4 a a a b ¢ ¢c ¢ dd d d d d d d
. e, e ———  ————

A B G D

1. Programmable Functions: Found in the following locations in the HP-41 Functlion Table (Tabie 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 O
Row 14 column O

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. Aipha Characters (Keys)

A = Four bit Checksum (End-arcund Carry)

B = 0

C = 001

D = Eight bit ASCII with Most Significant Four Bits Doubled. {For example the ASCII Tor
“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 Checksurm {(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
RIS 5 PRGM 13
SIZE 6 USER 14
BST 7 ASN 15

h. AROM

A = Four bit Checksum (End-around Garry)

B = 1

C = fff

D = gghhhhHhHh

ROM 1.D. Number

fftfgg =
h h = ROM Function Number

hhhh

For Exampie: [WNDSCN] has ROM 1.D.=27 and ROM Function=25. Therefore ffigg= 11011,
and hhhhhh = 000101,




Section 2
Physical Specifications

There is & wide variation in the appearance of readable bar code. However, some properties are shared, and cannot vary
bevond 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 accepiable 1o the HP 821534 Wand ook 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.

STAHT BYTE 1 BYTE 2 BYTE 3 BYTE 4 STOP
BARS BARS

THE NUMBER OF BYTES MAY VARY FROM 1 TO 16

Figure 6. Configuration of HP-41 Bar Code

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

module discards what it has read.

*Available from Amenican Mational Standards Instuie, [nc., 1430 Broadway, New York, NY 10018,

13



14 Physical Specifications
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WIDTH* TOLERANCE SUGGESTED VALUES
Hg W+ .002” W 05‘0'35" 0.022" + 0.003"
HQ W —.002" - 05*005" 0.018" + 0.003"
4 SW — 002" W %Dﬂf’ ’ 0.038" + 0.003"
“H H > 0.35"

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

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 beiween
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 GORRECT STROKES TOO WIDE
ZERO WIDTH: “0" = 0.014” “0" = 0,020” “0” = 0.026”
SPACE WIDTH: “§" = 0.026" “g" = 0.020” “S" =0.014"

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

—_——
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It might seem reasonable 1o 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"t0 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 & 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.

£

AN

d = 0.5 mm

0 = a = 30° MAX

PREFERRED ORIENTATION IS:

10° = ¢ < 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 tound 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 reflecis 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. Pring
Contrast Signal or PCS is defined to be the difference between white and black reflectance divided by white reflectance
and expressed as a percentage where Rw = White Reflectance and Rb = Black Reflectance:

Rw—Rb

PCS = Rw » 100%

it is desirable 1o maintain PCS as high as possible. The wand’s response to bar code is also dependent on batiery
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.,




16 Physical Specifications

Variation of reflectivity within bars and spaces can cause misreads. The amount of permissible reflectivity variation is
between 10 and 20 percent. Reflectivity variation, an inherent property of paper and ink, also results from the presence
of voids and spots. Voids in inked areas and spots in un-inked areas should be minimized, but we have found that voids
of not more than 0.005” spaced no closer than 0.009” usually do not cause a misread. Bar code containing voids and
spots will not be readable with as much freedom of orientation and speed as will clean bar code. Because the wand’s
response to low-level signals is a function of battery voltage, noisy bar code is usually easier to read with low voltage

batteries.

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

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

The following plot shows the PCS that perfect bar code would appear to have when viewed through paper having par
ticular values of RO and Rinf. Since wands can often read bar code with a PCS as low as 30%, it is probably wis¢ to

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

o= = F= F= = F= P= P = P
1.0 09 08 07 06 05 04 03 02 01

0.8

0.6 F

085 |

04 L

0.3 __:;;-’

INFINITE-PAD REFLECTIVITY, Rin!

0.1 F

- I i i 1 i i i R S |

0.1 0.2 03 04 05 06 0y 08 08 11U
SINGLE-SHEET REFLECTIVITY, RO

All of these characteristics interact in ways that are very difficult to gquantify. The best way to test bar code readability 1s

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" )

& volts.

Figure 9. Different Module Widih Bar Codes




Section 3
Sample Software

Generating Program Type Bar Code (PRGMBR)

PRGMBER 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 **7?’’ is typed in response to the prompt symbol.

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

PRGMBR Syntax

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

HP-41C Character Substitute ASCIl Character

E Ii&”
4 rr@ EE
e ::#”

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

character set and their decimal values.

17
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Sample Software
Commands for Program “PRGMBR”

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

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

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

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

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

LIST — Lists the entire current HP-41 program.

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

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

RUN — Generates the bar code from the compiled code {will not run unless compiled

code has been generated).
RUNPRIVATE — Generates bar code for a private program.

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

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

SCRATCH — Erases the current program.

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

Table II.

— e —

T L —
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PRGMBR* Program Listing

e
15 HF-41 USER LAMGUAGE COMPILER Anl Brk CUBE GEMERATLOM PrROGRAI
= THIS FEOGEAM FECOMPTS FORE HUMEBEREL HF<4: IMSTRUCTIGHS AMD 2TORES THEM

|
|
1
=0 i FCOR LATER COMPILRTION CIMITIATED OH CoOMMAMDY. THE IMESTRUCTION
=4 ! HLUMBEERES MAY EE FEOM 1 TO 2248 (THE TOTRL MUMEBER OF EYTES ARYAILAREBLE
20 ! FOR USE IM A PROGEAMY AMID MUST BE INTEGERS. THE COMPILED CODE WILL

‘ EE USED TO IRIWE A BAF CODE GERERATICON EOUTINE MHICH MILL CHLCULATE

! THE EIT FRATTERH FOR A REOM OF BHRE COIE. THIZ EIT FHTTERH WILL AFPFERE

|

|

|

|

|

|

|

Sk WITHIW A LOoofF, AT WHICH FOIMT THE USER WILL EBE AELE TO CAHLL HIS OWH
55 FLOTTIHGE EROUTIMES TO GEHERATE HP-41 ERE COILE. THE COMMAWIS

ki AYAILAELE IH THIS PEOGEAM HRE:

T P "HUMEBEER" & SEMERATES LIME HLUMEERS FOR HF-91C INSTEUCTIOHS

P Sa"LISTY: LI=ZTS THE IHSTELUCTIOHN:Z CLUREEMTLY EMTERETD

o SATEIH": -HECkS FOR FPEESEMCE OF COMFILED COIDE AMDO FRODUCES

' THE EARAERE COLE BIT FHTTEERH.

A I 4 "COMPILE™: COMFILES THE CURREHT TES®T IMTO MACHIWE CODE

i b | aIA"EEHLMBER": HLTEE=Z THE 41 IMSTRUCTION HLMEER =EGUEMCE

1 B ' B2 SAVETEXT": SHYWES THE CLUEEEHT TEXT OM CHESETTE THFE

185 ' Fr'GETTESTY: RETRIEVES THE TEHHT FEOM CHSSETTE THFE '

11& ! S"SANVEFROG": SHYES THE COMFRILED MACHIHNE COIDE oM THRE

115 f FAUGETFREOGY . RETRIEVES THE COMRPILED CODRE FROM THFE

1246 f 12 "ExIT"D HALTE THE USER LAMGURGE COMPILER FREOGREAM

125 1 11 2"TIELETE": DELETES THE HAMED IHSTREUCTION HUMEERE FROM THE,

128 CURREMT TEXT. -

125 b 1Z22"ZCRATCH": ERASES THE CUREEMT IMSTRUCTIONS EMTERED

148 L 13 "RUNFREIVATE" : GEMERATES ERE COLDE FOR H FRIVATE FROGEAM

160  IMTEGER I,J,kE,L,¥,R,R1,C,C1,Co06@), T,Pu224@), MY2248),M1,P1,P2,K1cE240
165 IWTEGER Fi,F2,F3,F4,FS5,F6,F7,F2,F2,E,E1,E2,E3¢15),E4, 1161833, 0,%,%,7
ire IWTEGER IS,E1,BE,B3,TS,HL1,HZ,P5,LS, 05,53, 810160 BC132 V1, W2, W3

trS DIM T#lew], TIFL20]1,TZ$0201,5F[58], AFE15680]1, E302153]

te2g DIM S1®C2Vsl1],. 101840 (6], HIFI3T, H2FL2],HE$ (2], 0@l 1]

195 | % % ¥ % £ * ¥ ¥ ¥ ¥ ¥ £ ¥ & X F X X F F FE F K F o+ ¥ ¥ o+ ¥ ¥ %

=28 1 MAIN FEOGEARM: HEITES FEOMPT FOR TEXT 0Ok COMMAMD EMTEY AMD EITHER

=g ok ! DECODE:S THE IWSTRUCTION HUMBER AHD EHTERS THE TE=®T IMTO THE TEXT
=1 1 ARRARY, QF UWUZES THE COMMAHD JUME TRELE TO JUMF TO THE COREECT COMMHME
S2E OM BERROR GOTO 4254

225 HIF=CHEF(Z7TILOCHRFOI1L 2 aCHES 2D 'SET UF DIABLD COMTROL COIDES

=3k Hed=LHRF (27 ) LCHRE (2

T el Hadf=" “

237 TE=Tis=Tzg=""

24\

243 FOR I=1 TO Zo& FREAD LOCHL LHEELS & STARCE REQISTER MHEMOMICES IMTO SiF
Y READ 1012

zoa  MESRT I

2B FOR I=1 T 183 EERL SORTED IMSTRUCTION MHEMOMICS IHTO If, IHMSTRUC.
o REARD I#cI,I141x WALIJES IMTO I1 FORE THELE DRIVER

2y ME®T 1

L FOR IT=1 TO =@ 'REARD IK YALID CHRRACTER THRELES FOR CHRREACTERE CHELCE
o B FRERD CHclax,C20ls | CHARARCTERS IM C#; CHARARCTER CODE IM C2

285 HEAT I

2 |

295 FOR I=1 TO 2244

SEE Feli==1 PIMITIHLIZE AREAY OF FOIMTERS IHTD TEXET STRIMG
=285 MeI i==1 PIMITIHLIZE COMPILED FROGEAM ARRAY

2l HMEST I

215 HE=""

217 T=Fe=F&=8 PIMITIALIAZAE TERT STRIMG POIHTER BHD FLAGS

J26 t

s ITMFUT "DO yOu WANT &5 LIST OF THE AWAILAEBLE COMMAMDE ", T1#

ERERE IF «T1%F="KW"2 QR cTLl&="HO" THEH =54

R IF T#="SCRATCH" THEH 32504

2290 LUOTO 235848 'FRIMT CUT FEFEFEMCE THELE

¥ Lowrtezw BYTE Fublicaticons, Inc. Copuright 1980,




20 Sample Software

33 ! EFeuird FROMPIER ZBELCT LUMS ek FORF COMPAMLD ORIz TEOC] L
35 IHFUT 2", T#%

255 I=F05.Ts, " "2 ISET I TO FIRST WoamD QOF IHMHEPUT

ZeH V=sk=D=4d

aeh Pa=1 | SET PRIMVACY FLAG T IMBICARTE A HuUN-FRIVATE FREUGEATMN
I IF I=8 THEMW SEg | OME MORD COMMARHT

286 Tis=T#[i,I-11 |ETRACT FIRST WORD QOF IHFUT

wah IF Ti#<>"DELETE" THEWN 485 | CHECK FOQE A DELETE CormmEHD

a9 T1$=TRIMECTEFLI+L I

R b [=LEWMIT1$+1

4 D=1

G5 IF [-1x4 THEH Sl ICHLCULATE IWNSTRULTION HUMPEBER WHLUE

413 FOR J=1I-1 T 1 STEF -1

415 IF eT1#[J,J1<"@" > OF CTIFLT, 157392 THEM S8G

3 2 Vey+ CMUMCTISLT, J12 453218~k

325 K=k +1

338 HE=RT J

435 IF ¥>2Z48 THEHW 514

451 IF D<»1 THEHK 45 P ODELETE IMosTmuUCIToN IF FLHAG Lo SEd
455 Polyor==1

4@ GOTO 258

455 T$£=TRIMEFCTFLI+112 IEHTER TE®T HAMD LGELIMITER IWMTO TEWT rFARRAY dWD =TURE
TH O HAfF=AFLTFELOLE IFOIMTER AT THE IMDEH GIWEM EBY INMSTRUCTION HUMEBER
o PoMa=T
2 T=T+LEMT#:+1
25 GOTO 358
25 | ERROE MESSHGLED
Ay FRIMT "27 - GIVE HUMEERED ZTHTEMEMT OF A COMIAMIY
a5 GOTO =254
i FRIMT "STHRTEMEWMT HWUMEBEER WALUE TOO LARGE®
15  GQTO 374

n

! #%# COMMAHD JUMF THELE #%+%
IF T&="HUMEER" THEHM &/H

IF T#="LIST" THEW ¥&83
IF T#="REIUM" THEHM F23
IF T#="CoOMPILE" THEH 1
IF T#$="77%" THEHM =088
IF T#="RENHUMEER" THEH 3718
IF T#="SAYETEXT" THEN 3243
IF T$="GETTEXT" THEHN 2333

IF T#="SAYEPROGL" THEMN 48353
IF T#="LETFROGZ" THEHM 4148

IF T#="SCRATCH" THEW 293

IF T#="EXIT" THEH STOF

IF T#<-"RUNPRIVATE" THEH tk3

N

55

17

pE=2

GOTO 925

SRIHT "3% - UHRECOGHIZABLE CONMAND®

LOTO 256 IGD EBHCOKE TU FRUMPTER

I % % % #% % % % % EHMD OF MAIN PROGRAM * £ # # % % =« % & % = =

| % * % % % % % * “"AUTOY RQUTIHE #* = * £ # % % £ % & ¥ = ¥ = ® & &
! THIE ROUTIME AUTOMATICALLY HUMBERS THE 410 IMSTRUCTIONS AMD

! THEM IMTO THE TEXT HAERERY. TO LERYE THIS ROUTIHE, TWFE "EBIT .
IWPUT "GIVE THE STARTIHG YALUE AMD SIZE OF THE IMOCREMEMT", W, =1

IF M:2243 THEHW V2B

S I e L Y R (S T Yo S ¥ B B I PN 4 I R C S s WU L

m o ol ol =) T s N O I Oy Oy T U NN O R AR e nononon Ol iR R R R
T B Sl 1 B B B B 1 v o (O oy o O e O 4 T O 1 s 1 O 1 U 8 1 - o 0 0 oy | R

= FREIMT "x"3W |FRIMT THE PEOMPT AMD THE LIME HUMBEE
= INFUT T#%

'E‘ IF T$="ERIT" THEH =48 FLEAYE ROUTIME AMD SO TO MORMAL FREOMPT
K AE=HFLTF" " FEHTER IWSTRUCTIOW IMTO TEST RRERAY

(5] Fowa=T

1 T=T+LEHCTF2+1

1 PERE N

= GOTO &7a

3 FEIMTER I3 1& |ERRIUR FMESSAGE FOR SIHTEMEMT HUMEBER

= FRIMT "STATEMEMT HUMEER WHLUE TOO LARGLE"

e g
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Sample Software

T 3 PEETOEM U HURMAL FRUOME]
I %= % % % = * % * = EWMD OF "HUTD” FOUTIMHE = = = = * % * =
I % =% *= % % ¥ * x * "LIEST ROUTIHE + % % % £ % % % ¥ % * # % %
b THIZ ROUTIME LISTs THE CURREHNT FROGEAM HELD IH THE TE=T STRIMG
FOR I=1 TO ZZ44d ESTERF THEROUWGH FPOIMTER THELE BHLD PRINT
IF Feloa<s@d THEHW &£18 LOLUT TEXT IF H YWALID FPOIMTER IS SEEM
TlE=FHIFCAF,FOLI 2

FRIMT I:T1%

HMEXT 1
LOTD =254
¥ % ¥ F X ¥ # = = END OF Ll=sT RUUWUTIME = =+ =+ = £ £ * * =

FOE4 X ¥ X F % % ¥ £ £ "RUHY RFOUTIMHE # % = % = =3
EFF CODE DATH GEMERATION FOUTIHE: THIS ROUTINE 'QF [
HELD IM THE “i#1° ARRAY AHD COHYERTS IT IMTSO THE EIT FRTITEEH REFFESEMTI

* x
* ¥ *£ £ F B = %
E -

LOMPILED FROGEHEM

rr‘

[ L

HF-41 BRRE CODE. THE EIT FATTEEW RPFEARS WITHIHN A LOOF IW 15 EYTE SEG-

THFORMATION SEEWM RT THART FOIMT WILL EBE:

iﬁTHE HUMEBER OF BYTEZ IM THE CURREMT SEGMEMT “HELD IH “EZ 3
A THE LIME HUMEER OF THE FIRST IHSTRUCTIOM IM THE CURREHT SEGMEH
CHELD IM L5772

SaTHE LIWE HWLUMEBER OF THE LAST INSTRUCTIOM SEEW IM THE CURREMT

| SEGMENT <HELD IW IS
' 4+ THE EBERR CODE ROM HUMEBER  "HELID IM “527 2
IF Fo=1 THEHM =248 VCHECK FOR FREEVIOUS COMPILATION
FREINT "A FROGEAM MUST BE COMPILED FIRST!H™
GUTO 204 .
IMFLIT "EMTER THE TITLE OF THE FROGEAM (66 CHARACTERS OR LEZS ", 7%
I ##%%##THIS SECTION MRITES QOUT TO THE DIAEBLD 1A5SH +x:i3xxxss
FRIMTER 1% 2 lZET PEINTER TO DIAELO LU
PRIMT CHE$(12:
FREINT USIHG "1@&, 908RY;T#

]"-_

PEII._IT 1l 1]
wm=52 DIY 7 lo2 COMTHIME THE HUMEER OF BYTES I THE FROGRAN
IF S22 MOD 78 THEH ==H+1i
FRIHT " FEUGEAM REGISTERS HEEDED: ;i
FRIMT " =
PRIMTER I5 16 FRESET FPRIMTER ERCE To CRT
I15=08 PSTHET HF-41 IHSTRUCTION CUOURNTER HT o
BEl=gH ISTHET COMPILELD DHTA RERARY M7 POINTERF AT u
Ba=3 | STRET BAR CODE ROWM EYTE POIMTER AT =
Bz=g START IMSTRUCTION LEHGTH COLUMTER AT A
Ta=6 PSTHRT # 0OF MOREDS SIHCE LAST IMET. COUMTER AT @
Sa= FSTHRET EBRR CODE ROW COUHTEE AT &
Hl=& FSTHET LEADBIMG FARTIAL FCH. EBYTE COUNTER AT B
H=H PSTHET TRAILIWG PRARTIAL FCH. EBYTE COUNTER RT &=
G=1 PSTAET FIRST IMSTRUCTION OF ROM COUNTER AT &
L S= START CHECKSUM COUNTER CSUM MOD 25&3 HT &
FOR 1=1 1 132 'ZERD OUT THE BIT FATTERH ARRAY
Bili=0@
HE#T I
Eg="1

PO IMSTELUCTION TEAMSLATION SECTIOM: LOHD ITHSTRUCTIONS IMTO A BAR CODE
! FOW AMD EEEF COLMTERS FOR THE HEADER TATAH (HMOTE THRAT B2 [S SET TO 1
? MUMEER OF BYTES EXFECTED TO COFPLETE THE CLURRPEMT IMSTRUCTION, AWD
| SERYESZ RS A FLAG FOR THE EBEGIMWHMIMWG OF THE ME®T IMSTRUCTIOND
S1eB2+10=MIEBLI+12 'TEAHSFER WORED FEOM "M IMTO 16 EYTE EUFFER S1
Bi=E1+] FUFDOATE YARIAEBLES

Be=BZ+1

Ba=Ba-1

IF BEZ< 8 THEH 1135 VIF BZ=k THEHW IMESTREUCTIOH EHDS: RESET COUMTER
TS=n

GOTO 1435

IF B3<8 THEH 1155 VIF EZs8 THEHW [HSTEUCTION COHTIHUES

TS=T5+1 '

GOTD 14325

[F S10B22<8 THEHW 1S=15+1 PIF B3<@ THEMW IMSTRUCTIOMN IS STARTIHG:; IMCEEMEM]

|
|

|

i

E

bMEHTS, IMCLUDING 3 EYTES OF HERDER DATAH AMD START AMD STOF BRITS. OTHER
|

|

|

I

|

|

T

HE

21




22 Sample Software

1168 IF MeBlos1ds THEM 1okE VCDUNTER LF #op-mubL IM=1. Bl oHEBELkr FUR LEMGSIH
117 | ##FPROCEZS OME BYTE IHSTRUCTIOMZ*=®

1175 I CHECEK FOF AW ALFHA EXECLTE OF A GOTZE ALFHH
1188 ! FIMSTRACTION. CGET SIZE FECHM SECOMD EYTED?

1185 IF CMOB13< 292 AMD cMOEBE13< 28 THEH 1213

119G BZ=McBIi+1> MOD 18+1

1195 To=To+1

12606 GOTOD 1435

e PCHECE FOE A DEIGLY ENTEY IMSZTEUUTLUH
1215 IF (pcRBlrsies OF «ficbBlosrz2as THEHM 1274

f228 I=Bl1+1

1225 IF (pelz»<1as OF cmcly:zas THEM 1248

L=

la2i I=]+1 |STEF THROUGGH IMSTHEUCTIoNS kT I EML UF
122359 GOaTo 1225 IDIGIT EMTRY HHE EEEHW SEEM

1248 BZ=1-E1-1

1245 TS5=TS+1

125 IF B3 THEHW L4235 LCHECE FOR SIHGLE DIGLT [HDIEOST IGH

1255 To=4

leeld GOTO 14325

1265 |

1278 EBE=8 FPEOCESS ALL OTHEER OHE EBYTE [HzTRULCT LMz
1275 T5=0

122 GCOTO 14325

123 | =xFRULESS TWO BYTE IMzZTRUCTIOND*=#

128 IF MoEBEl: 2y THEW 13574 {CHECE FOR HLFPHA LAEBEL #AMHD EMDI IMoTEUCT IoOME
1385 IF (MiBli<lwz, OF CMCE1:20532 THEH 13545

1318 TS5=TS+1

1215 IF EBl+z2<zz2 THEM 13424 ICHECE FOR THE EHE IMSTREULT DM

1228 B3=Z

1225 LGOTO 1435

SE BE=MORELl+2 MOD le+d HLFHA LAEBEL:GET SI1ZE FROM THIEL BYvlE
12322 GQOTO 1433

13452 B3E=1 | PROCESS SHQET FORM GTO 5 (TWO EBEYTES LG 2
13568 TS5=T5+1

1355 L0710 143232

125 1 #xFHRUOCESS THEEE EYTE IMzsTREUCDTIUOMZ==

iz27a IF MeBl> 248 THEH 13295 |FROCCESS LOMG FOREM GTO 2 HAMD <EU- =

iz71 IF MiBl: =248 THEH 178

1375 B3=Z

135k T5=T5+1

1285 GOTO 1435

1395 Ba=MCB1> MO lo PRFROCESS ALFPHAR DHIAE ERTEY IMsTRULT LUMS
f40R TS=TS+1 FCGET LEMHGTH FROM FIEST EYTE:

1415 | EAR COLDE Fup =SeElTuUlF SECTIOHN TAKE IDATH FOE THIS ROM AHUD

1421 | CHLCULATE THE HEADER OHTH AMD OTHER YARIRELES

142K _ ! CHECK FOR A COMPLETED MOW ¢A FILLEL ELUFFERE:
14258 IF wEB2iis» AND <Bl<Sz: THEH 1R3% '

1445 H1l=H= | UFTATE FARTIAL FUMCTIOW COLMTEES

1458m HZ=R=

1455 sS1i3r=HI Mol lo+xle+TS MOUD 16

1456 IF Hl<=EBZ-2 THEHN 147a

1457 Hi=BZ-2

1453 Sic33=H1 MOD leoxlo+HI HMODR 16

1465 I ENMTER FRIVACY YHLUE AKL SEWUEMRLCE MUMBER
1478 S1(2y=Po=1le+33 MUD 1k

1488 FOR I=2 TO EBZ ICALCULATE CHECRSUM «H ClmUcATIVE S0 MOD 2S5
1429 ECS=C3+S1iCIl2 HMOD 256

14926 IF CEr=256 THEW CS=03 MOLD 23+l

1315 | CONVERSION SECTIZH: COMYERT THE CUREENT ROlW OF SEGIHEMH] 1Hju H

1328 ! EIT PATTERH REFPRESEHTIHLG THE EBHE CUDE.

1538 33=53+1

1535 FOR I=1 T4 EBZ COHWERT DECIMAL DATAH TO A BINMREY FRTTERM
1548 kW=31CI3

1545 FOR Y=2+I+2 TO F+cl-12%2 STER -1

R i



Sample Software 23

155K Bevi=px MO 2
1555 A=w DIy 2
1268 HERT ¥
1565 MERT 1
1572 Bols=@ PROL STHRT Al =TOF BITS
158 BiZ2r=0
1285 BURBZ*8+31=1
1598 BOEZ#Z+41=0
sy | RT THIs FOINT, YTHE AERAY “B° HOLDS A SERIES OF 1 = SHD et
el ! FEFRESEHTING A SINGLE EOW OF 410 FROGRANM EAR COLE, IMCLUDIMNG
515 | THE STHET AHD STOF EBEITS. OTHER DATA WILL EBE EOUME (M THE
leazw | WARIAEBLEZ EBE2,%52,L5 AMD IS AS EXPLAINED RENWE.
lezg | #*#+THIS I35 THE BAR CODE GEMERATION AMD OUTFUT SECTIOH USED EBEv++e
16325 | *##HF FUORE ERR COLE GENERATION OH A DIAELOD 1656 TAISY LWHEEL=¥x% %%
ledm | *€#FPRINTER WITH A TITAM 18 S&-CHARACTER METALLIC DRISY WHEEL %%+
leol Tlz=FHF$IS53+1-1,L5,15>
16522 FRIMTER IS < 'SET PRIMTER TO LDIARBLOD |_U
16350 PRINT LESIHG “2&,20R%:TL3
lesd L=BZ+8+4
leed GOSUE 44e&d 'GEMERATE BAR FRTTERM FROM BIT PARTTERH
1678 FRIMT USIHG “Sﬁ,SH,1EH,9£5H,2H“;HE$,H4$,E$,H2$ :
le?d FPRIWNT ™
les8 IF =2 MOD 18=8 THEW FPRIMT CHR$O1Z2S
l1e82 PRINTER I5 1& |KESET FRIMTER ToO CRT
less | *EEE K EHI OF DIAELD QUTFUT SECTION ki E-
198 | CLEAMURP SECTION: THIS SECTION RESETS WARIALELES To FREFARE FUOR
1635 | LEHERARTICON OF THE HE#T ROW 0OF EBR CODE.
1vVE% FOR I=1 TO 18 ' ZERO OUT THE 14 BYTE BAR CLLE ROW BUFFER
A U B B I o
17152 BCI =@
Tl HERT I
r2S FOR I=17 TO 132 PLERD OUT THE BIT FRTIERH RRREATY
7 28 BAIb=0Q
" 35 MEXRT I
464 B2Z=73 IRESET =51 BUFFER PUOIHTER TO =
45 LES=15 PUFDATE FIRST IHMSTR. COUMNTER TO CURREEMT IHSE.
-8 IF BEZ=8 THEM LS=_5+1 VCHECEKE FOR THE STARRET OF B HEH IWMSTRUCTIOHN
o IF Bl<52 THEH 18495

FRINT "BAR CONE GEMERHTIOM COMPLETED™

LOTO 254 ‘L0 BACKE TO FROMPT IF ERR CODE GEMERATION HAS
| BEEM COMFLETED

L% % £ % % % % % & # % END OF “RUH" ROUTIHE = + = # = x ¥ % X ¥ % £

P # 2 % % % ¢ ¥ % # % “COMPILEY ROUTINE 4 % % % % + « % S N

! HF=41 IHMSTRUCTICON IHTERPRETATION ROUTIHE: THI= REOUTIHE IWTERFRETS

! THE INMSTRUCTIONS EMTERED IN THE TEXYT AREAY AMD LORDE THE MRCHIME

i CODE IWHTO THE "M ARRAY. THE IMTEEFEETER 15 THELE DREIVEH EYCERT

|

|

|

!

|

i N o M (N S0 I =J b = =] =] ]

S 0 T e o T Bt B T R

In—-l-—-'rl--ll—l-l—'-luhl—l-ln—-'-r--l—l-l—-rrﬁl—'-l—-|—-.l—4—-|—-l-l-i—-'-l—'-l--=l-l—-l—'=l—h
R LSO U B | R o B sl | I B B o IR

i FOR THOSE IMSTRUCTIONS WHOSE OFERANDS CHRHGE THE LEMEZTH 0OF THE

=3 IHSTRLUCTION <GTOS5,LEL S OR AERTZ D, DIGIT EMTRY IHSTRUCTIONS,

= OR IMSTRUCTIONS IMWOLMIMG ALFHARMUMERIC TEXT. THE FROCEZS MAY EBE

=i HEORTEL IF AW ERROR IS EMHCOUNTERED EY TYFIHC "HEORET” IH RESFOHSE

= ! T THE EREROR MESSAGE.

255 Mi=1 PSTHET MACHIWE CGOGDE ARRAY IMIEX AT I

272 FOR J=1 TO 2248 PLOOF THROUGH THE IMHSTRUCTION FOIMTEERE ARRAY

2B IF POTx<B THEHM 33235 VAMD LOOK FOR A YRLID FOIWNTER

8235 TE=FMIF{AF,PCTa 'THEM EXTRACT THE INSTRUCTION FROM THE TEXT HER T

Sy Ed=m1 'SAVE CURREMT MACHIME COLDE ARFAY FOIMTER

=35 | SCHMHER SECTION: THIS SECTION SCARMS THE IMSTRUCTION AHLD SEWDS
12EE | THE DECODEDR TERT TO THE IMTERFFETIMG SECTIOMN. IT ALSO SETS
1985 | SEMERAL FLAGS <F1-Fe) FOR THE FOLLOMWING CONDITIONS, RESFECTIVELY -
1918 HLFHA AFFPEMD INSTEUCTICGH, AMY TEXT IHSTRUCTION, AMY OHE WORI
1215 | IHNEZTRUCTION, AMY ALPHA DFERAMD, AMY IWDIRECT OFERAMD, AHI AHY
12z1 | DIGIT EHTRY IHSTRUCTION.
1938 Tiz=T2f=" PIMITIRLIZE FLAGS AMD TEXT YARIAELES
1333 Fl=fF2=4

1

P 1237 W=-
ﬂ"
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Sample Software

IF Fe< 1 THEH 13595 PRDD A MULL s TRUCT IO BEETWEEM ALDJACERNT LIGLT
MimMlo=d FEHTREY IHSTRUCTIONS
Mi=M1+1
Fl=F2=F3=F4=FS=Fo=p
SE=TH#
IF «THE="END"2 OF (Tz=".EnMb. " THEM 2235
P CHECE FOR H TEAT EWIEY [HoTREOCTIGH

IF CT$0E, 10437 ") AND (THL1,21<3 A "0 THEM 2455

IF T$[1,21<>"A"" THEN 208

T$=T$L2] |CHECK FOR ALPHA APPEMD TEAT IHSTRUCTLOH
Fi=1

L=LEHCTS) (FIND EMD OF TEXT AMD CHECK FOR ERRORS

IF L<18 THEH Za24a

FEINT "HLFHH STEIMG Too LOMG IH LIKE # -4t

GOTO 2238

IF T#CL,L1="“" THEH Z@48

FEINT "ERROE IM HLFHA RECGISTER EMTREY IMSTRUCTIOM BT LINE # "I
COTO 2236 |

2= LSET TEART FLHG
GOTO 2275 o
FOR I=1 TO LEM.TH) ICHECE FOR A DIGIT EMTEY IMETREOLT LM

T1%=T%[I,1]

IF £T1Ex="0"2 RHD (T1%<="2"2 THEH 2825

IF CoT1s="+"0 0OR T1F="="00 RHD C(LEWCTE)x13 THEHW Z885
IF ¢Tis=" "3 OF (Ti$="E"2 QR (T1$="."2 THEM ZAZS

GOTO 2185 IM2T A DIGIT EMTREY IMSTRE.: CONTIMUE SUHM

HEXRT 1

Fe= PSET DIGIT EHTEY FLAG

FOTO 2275

Fil=FOsScTH, " " Lok FOR AN QFPERAND GF YHE [HETREOCT 1OH

IF PL1<>8 THEN Zi13z6 'SET FLAG AHDR FETUREH IF QLY ONE HORID LOML

Fa=

GOTO 2275

TI$=TRIM$ TFLPLI+1] PGET FIRST OFEREAMD AMD CHECE FOR AN ALFHA STFEIHG

T$=T#L1,F1-11
L=LEN:T1%$)
IF CTI#01,13<% "3 OR <T1HIL,LI<3" "3 THEM 2175

IF L>9 THEM 2814 |CHECK FOR LEMGTH OF QPERAHE
T1$=T1%[2,L-1]

Fa=1

GOTO 2275

Pe=POSCT1%," ") 'GEY SECOHD OPERAND AMD CHECK FOR IHDIRECT IOM

IF FZ=H THEH 2Zza
TZ%=T1%[1,FPE2~-11
IF T2%="1IHD" THEH zzi1@
FEINT "OFERAHD ERROE IM LIHE # "]
LOTO =238
==1 PSET IMOBIRECTION FLHLG AMD EATRESCT MUMERIC QOFEFEMD
TI1F=TRIMECT1IFIFZ+1 ]
IF LEHLT1#2<=2 THEH 2273
FREIMT "ERREORE IH HUMERIC COFEEAMD IH LIME # ;I
LOZUE Z44a
GOTO 1933
| IMTERFEETIHG SECTION: THIZ SECTION THEES THE DELCGDED TEXT HELL IM

| T, Tl AMD T2#%, IMTERPRETS THE IWHSTRUCTIOM BAHI EMTERS THE MACHIME
! LODE IWTO THE ARRARY “M° AT THE POSITIOHN GIWEM BY THE POIMTER “M1-,
| AN EREOR CARUSES A MESSAGE TO BE PRIMTED WHICH RERUESTS A CORRECTION.
[F F2<>x1 THEM 2395 lCHECE FOE A TERT EHTEY INSTEUCTION
MoMly=248+L-2 TEMTEE LEHMIGTH OF TE®T

A=1

¥ =39

IF FI<x1 THEH 2333 E

Mol a=Momia+1 PHLL LOUMTER FUR ESTEA EYTE IF HPFPEMD InST.
Ml=M1+1

MCML a=127 FUT IM 2HD EYTE

S
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Sample Software

Ml=i1+1

FOR I=2 10 L1 L CHELCE FUibF WwHLILD CHHEARCIERS SdL 8LD T3 IMsT.
=FHSCH, Y, CTELL, 133, CH0=2)
IF 24«8 THEH 2278
FRIMT "IMYALID CHARACTER IH LABEL R TEST

SOTO 2254 ' IF ERECRE Exlsis
fomlax=Cz2cio 'EMTER %HLID CHAFRAUCIEER
Ml=M1+1

ME=T 1

GOTO 23325

IF FEL>x1 THEH =Z&abd PiCHECE FOR BIGIT EMTRY LHSTRUCT Lo
Fo=0

IF CTHFLE 1"+ AMD CTHEL1,1045"="3 THEH =Z4323

IF T#01,13<45"=" THEH 24328 ICHECK FOR MIHUS SIGH

MeMla=28 -

M1=rl+1
TE=T&[2]
Li=FOScTE, " "3 LOOK FUR ESPOMHEMT
LE=FOScTE, "E" D

IF L1=8 THEHM Li=tErH{l%:

IF L=<x3 THEH Li=LZ-1
FOR I=1 T0O L1 lEMTER MHAMTI=S=A IMTy MACHLIME CObE AREATY
IF T£0I,I3<x"." THEHW 2435 CHECK FOR THE DECIMHL FOIMT

IF F2=1 THEM =534

Fa=1

HEHEJHE

Mi=mM1+1

GOTO Z51@

IF CT#LI, 110" w" UR «l$LL, 172" THEM 2478

MCML a=HUMCTELII, T10-322

Mi=M1+1
MEAT 1

IF «CLI=LEMCTH2) AMD dLE=8: THEM F4:02!CHECK Fuk BERECGR:D [H MAMTIZS5H
IF <I=L13 OF fCI=<LEZ> THEM 2355
FEIMT "DIGIT EMTRY IWSTEUCTION ERECRE IH LIME # ;.
GO=UE 2480
GOTO =484
TE=TRIMNECTFII I EMTER EAFUOMEMT IF IT
IF T#[01,11<>"E" THEHW 25z
MoeMLa=27
Mi=M1+1
T#=T#[z]

IF T£[01,11<5"-" THEHM ZLovmy 'CHECE FOR MEGRTIVE EAPOHENT
[ Hl-*JE
Mi=M1+1

IF ¢T&01,t)="="2 OR <THL1,.13="+"0 THEHW THF=THiz]
TE=TRIME.T%
L=LEHCT$2 ADD EAFOMEMT T4 MACHINE COlE ARREAY
IF L*2 THEM 2538
FOR I=1 TO L

IF «T#0I,IJo"g"> OF <TL0L,11x"3") THEMW 2538

Momla=HUM{THFLI, T10-32

—

AlSTS

M

Mi=K1+1
HEXT I
LOTH 33235
L=LEHLT1% |OTHER IHSTRUCTIOHS: CALCULATE YWALWE OF OFERAMLS
IF F==1 THEHM =Zzed FOME WORED FLALG
IF Fa4=1 THEHM 2285 lALPHA OFERAMD FLAG
IF L<{=2 THEH 2785 IMUMERIC OFERAMD SEEH

FRIMT “HUMERIC OFEEAHD TOO LOMG IM LIMHE # %37

GOTR 2234

IF Lxé THEHW Z7V 44 PCHECE FORE DOLIBLE DIGIT UFERHAND
VEIHIMCTISELL, 110450 =1 8B+MUMITI$02, 21048

IF N>»=RH2 AHD (¥«<=99r THEN 2285

FEINT "IHMCORRECT MUMERIC OFEREAMD IM LIHE # 0

25
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Sample Software

LOTD 2238

W=

FOR [=1 Tid zZ& AL L WLHATE STHUE REslIsTER OF LiooAL LHEEREL WHLWE
IF Ti$=S13<1+ THEH w=l+181

MERT 1

IF %<8 THEH Zc85

VEHUOMCTIF i —-45 PCHLLULLATE = IMGLE DIGIT QFERAND VYHLUE

IF ¢¥e=@y AMD CVa=33 THEH 2585
FEIMT "IWCORRECT STROE OF SIWHGLE DIGIT OFERAMD IM LIMNE # "7
GOTO ZZ32E

I CHECE FOR SFECIHRL COMMAMDS

IF F3=1 THEH ¥=¥+1Z8 |HDD IWDIEECTION EIT CHIGSH ORFRLDER BIT: TO QOFERHND
IF T 2NCTOM Sy AHD CTF< 2V"AEQ"F THEMW Z@2za | CHECKE FOR “GTO7 OF “HEo” COMMAHI
IF Fa<:i THEH zSed ICHECK FOR 75TO INMDY OR “AER IHDS

MiMla=174

[F TH="0GTO" THEH WW=V-1:ZB PSET HIGH BIT FOE “xEH IHDT
MO 1+1a=Y

Ml=M1+z

GOTO 2333

IF F4< 1 THE®H 2753 lSTAET MWITH “"GTO-<ER ALFHA LAEBEL CUOMMANHD
V=59

FeMlo=23
IF TH="wxEu"® THEMH MimMli=3w
L=LEMeTLI#?

MeMl+1lr=24+L PHDD LEHGTH TO SECOMD EBYYTE (HI GRLIER EBlls= F OHEX

FOR I=1 Tia L

SEFMHE O, Y, CTI& 0L, 110, 0CF =00

IF Z2<>8 THEH 233 |CHECE FOR YHLID CHARACTER=S IMN ALFHS STREIMG
FREIHT "IMWALID CHARACTER IM ALFHR LHEEL"
GOTO 22320

MiMl+I+1a=0a0 20

HEXHT I

Mi=Mi+L+2

COTO 2235

IF w14 R (T="<E&2"» THEH =z9s535 LDHURE T FORES o Z By TE G MHUMERLL TG
MMt ao=177+4 | SECOHD BvTE COMTHIM:S UNMCOMFILEDR FOIWNTEFR
Morl+1 =0

Mli=mM1+2

COTOD =333

MoMl r=283 LM FORM 3 BYTES HUMERIC GTO OF HUNMERIC sEG:
IF T#="REd" THEH MiMisi=zzd

FoMli+l r=g PSECOMD BYTE HGHINWN CORMTHIWHS FCIMTER

Mol +2 =4 FTHIRD BYTE COMTHIME FREGISTER HUMEER

M1=M1+3Z

ZO0TO 23325

IF TLXM"STO" THEM Zogg |CHELCKE FOR STORE IMETEUCTIOHN

IF Yx153 THEW Z8A35 | SHURET FORM COME EBYTED) STORE IHSTRUCT LM
MM r=a5+4

Ml=11+1

GOTO 2335

MiMla=145 PLOMG FOREM <2 BYTEy STORE IMaTRUCTION

Morli+l o=V
Ml=M1+z
GOTL 3333

IF T<>"ECLY THEMH &H14dw PCHECE FOR EECHLL IMSTRUCT LOM

IF %>15 THEHW 2115 PSHORT FORM 1 BYTED RECHLL IMSTRUCTION
MOiMLa=32+Y

Ml=M1+1

SOTO 2335

MMl s=144 LANE FORM 2 EBYTES RECAHLE IH=TEUCTIOH
MoFLl+1 2=y

Ml=Ml+2

GOTO 3325
IF TH#£<>"LEL" THEM 365
IF F4<:1 THEH 22214 FHLFHH LHAEBEL IWSTEUCTION
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Sample Software 27

A= 1
V=00
Mol =13 LUMCOMPILED LAEBEL CHALM FOIMTER Lt SECOUMD EYTE

MCMi+lo=6
L=LEHMLT1%:
MiMl+zi=241+L

MoMi+=r=0 PREY ASSIGHMEWT By le (2ET T ZEEYS FOUR EARF COLE
Mli=Ml+z

LOTO 2986 {ADD CHARRCTER DATA TO MACHIME CODE RERAY

IF W>rld4 THEH 2235 SHORET FOREM COME EBYTE:» MUMERILIC LHBEL

MoMmloa=1+Y

Mi=Mi+1

SOTO 33323

Ml » =287 PLOMNG FOGEM CTHO BYTE MUMERIC LSAEEL
MeMli+1 o=y

o= PRELL OTHER COMPAAMDSE ARE THELE URIYVEH

SEFMECE YL, TE, T&F0x )

IF Z4:*H THEH 23218

FEIMT "UWFECOGHIZAELE IMsImUCTION GIWEN IW LiME # "0
GOTO 2238
MoMla=I1cEs FESTURE IMZTRUCTICH TYFE IH4 MACHINE COLE HEREAY
Mi=M1+1

! VCAECE FOR CUORRECT OME WORD IMSTREUCTION

IF ellvdragds OF <1102 :1433 OFR FZ THEHW 2324

FRINT "ERRORE: EZTEAMECUS CPEREAHD IH IMSTRUCTIOMN®

COTO Z23E

B

IF T1<22<144 THEW 3325 | CHECE FOR THO BYTYE IMETEUCTION

IF cllcdasidd) OR €I1l4Za-191y OF (%r=@) THEH 2327

FEINT "ERROFRE: MIZSIHG OFERAMHD

GOTO 2236

MorL =t

Mi=M1+1

HE®T T P+ xEMD OF THE IMSTEOCTION LECOLDE LOUPx==
[ = + * “ * *
MOCM1a=132 ‘AL FIMAL EMD [WHSTEUCTION: UHCOMFILED FOIMTER
MiMl+1 =0 PIH SeCOHD BYTE

MIMLI+2 3=47

SE=M1+E

FRIMT "COMFLlLATIOM COMPLETED"

Fa=1 PSET COMPILHTION DUME FLHALC

GOTO =58

! *rxEREELRE LCOREECTION SUEROUTIME=:*=*

FEINTER Iz 1&

Mi=E4 lEESET MRACHIME COLE HERAY (0 GLL WHLUE

FEINT "THE IHSTRUCTICOMN GINEM HAS: "o

FEINT "LIWE THE CORRECTED IMSTRUCTIOM CWITHOUT LIME HWUMEER: b

IMFLT " T HEOET THIS COMFILATICON, TYFE “REORT 2: “,.T#%

IF T#F="ABORT" THEH Z58G

HE=HFLTFH" I "

FoFa=T

T=T+LEMiTHI+1

RETILIREY

I % % * #% * % =+ =+ « EMDI UF "CUMPILEY FOUTIMHE % % = % % 4 2% % % 3 % & %
% ¥ % % ¥ % % % FROGEAM COMMAHDS LIST BOUTIHE # % % % % % % % % * %
! THIS RIOUTIHE LIZTES QUT THE COMMAMDS AYAHILAELE IH THIS PROGRAM AHD
| THE S%MTHs OF THE COMMAMIDS ABHD OF IHSTRUCTION EHTRY

PF:IHT 1] 11

FREIMT "COMMANMDSES AVAILRELE IH THIS FROGEAM: "

FEIMT " "

FEIMT " COMFILE - LOMFILEZ THE HF-41 FPROGEAM CUEREMTLY ENTERED"
FEIMT " DELETE nn -~ DELETES THE MUMEERED IMHESTRUCTION FROM THE PROGRAM®
PEINT " EXIT = HALTS THISZ PROGEAM SR STORPES HUMEER GEMERATOR"
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Sample Sofiware

FRIMT LETFRELL - RETHIEYES THE CUMPLLEL CCLE FROM CRAZZETTE TAFE®"
FREINMT “ GETTE®T - RETRIEYE:S THE FROGEAM IHSTRUCTIOHS FREOM TARAFE®
FRIMT = LIST - LISTS THE ENTIRKE HF-41 FROGREAM CUREEMTLY IH
FEIMT " HUMEER - GEMERARTES HF-41 IHSTRUCTION HUMEBERS - STOFFED EY
FRIMT TYFIHG "E&IT "

FEIMT " FEHLUMEER - REMUMEERE THE HF-41 FROGEARNM IN=TEUCTION MHUMEEREZY
FEIMT " R - GEHEFATES THE EBAHR CODE FRECKM THE COMFPILED CODE™
FEINT “ REUHMFRIVATE - LGEHMERATES THE EBHE CODE FOR S FRIVHTE PEOGEAM"
FRIMT “ SAVEFREOSG - STORES THE COMPILED CORDE OH CASSETTE THFE™

FRIHNT * SAVETEXT - STORES THE FROGEAM LISTIHMG OH CASSETTE TAFRE™
PERIMT * SCERTCH - EEHASES THE EHTIRE HF-41 FEOCCZEAM"

FREIHT © 27 - LI=Ts OUT THE COMMAHDE AVHEILAELE ™

FERIHT *

FEINT "ZyvMHTHR FOR [HSIRUCTION EMTEYT: "

FEINT " AXIHSTREUCTIOH FOEMART:

FREIRKT “ ti wHF—<41 IMSTRUCTIOH"

FEIRT “ tBLHME= ARE IISED HZ DELIMITEE=S "

FEINT " EBErsFECIAL =YMEOQL=ZIM

FRIMT * 1 UsE %7 IWSTERD OF THE ZIGMA =fon”

PRINT * =+ USE “m@- IMSTEAD OF THE HMGLE =IGH®

FRINT * 2 USE “# IMsSTERD OF THE “MHOT gRldAL = lGH®

FRIHT * 43 USE SIHGLE QUOTES 72 IMSTERD GF DOLUBLE fUGTES®

FEIKNT " CsTEST FUORMHAT: "L TEART EMTREY >~ CHOTE ZIHWHGLE BUGTES ¢
FEIKT " iR H < TEXT EHTREY >~ CFEGRE ORPRFEMIDING TERT 2"
SOTO 354

I % * % « x % * * % #% END OF COMMHRD LIST RGUTIHE #® % % % % % * # & =+
% * x * ¥ x % ¥ ¥ ¥# “"REEHUMEERY ROUTIHE #£ % % % % % % & = % & &% ¥ % <«
| THI=Z FOUTIMNE EERAUMEEEZ THE HP—-41 IHETEUCTIONES BY REARREEAMSIHGE THE

! REFEAY OF FOIMTERES IHTO THE TERT STRIHG. THE =TARARTIMG GLD WALUE, HEWM
' STHETIMG YWHLUE AND IMCEEMEWMT HEE REQUESTED, AMD AH HUMEER OYERFLOW
|

CrzZ4Er OF REMEITIMG OVER EXAISTIHG IMSTEUCTICOHES WILL AECRT ROUTIHE
IHFLUT "EWTER THE COLDR STARTIMG #,HEW STARTIHG #, A[HI
FOR I=%¥2+1 TO Vi1i-1 |CHECEKE FOR OVERMREITTEM

IF Pilx=-1 THEH Z2/71%

IHCREMEMT S
ITMETRUCTIOMS

FERIHNT "EFROR - ATTEMFT MALE TO OWERMRITE EXISTIMG IMSTRUCTIOHS®
SOTO 356
MERT I
FORE I=1 To ZZ44 PORERTE TEMPOREAEY FOINTERE HAEREARY
ElcIl»=FCIo
IF I>=%1 THEWM FiLloi=-1
MHE=T 1
F=1-1
FUOR I=%z TO 22948 =TEF %2 | THEAMSFER VYHLID FPOINTER=S BEHCE 1O FOIMTER AREAY
E=k+1
IF Kx2<4d THEH =254 ICHECE FOR EHD OF FEOCEzSS IHG

IF Fldkax<w THEHW 3745

Foela=kK1Ck 2

HERT 1

FEINT "ERFOFE: IWNSTRUCTIUM HUMEBEER QUT OF EBOLMDS®

FOR I=1 TO ZZ48

POl =K 10I

HE=T I

COTO F54
PoE ¥ % ¥ ¥ o+ % ® w = EMI OF FEMULMBER RIBLITIHE = = = =+ + % =+ 3% % + +
P+ o ¥ ® ¥ # % F ¥ % “"SHVETEETY ROUTINHE % #+ % % % = # =+ =+ =+ =+ % * % *
L THIS ROUTIHE =SHYES THE TEXT OF THE HP=-<41 IHSTRUCTIOMS < THE SOURCE
! FILE: OH CHSSETTE THFE.
IMFUT "GLIWE THE WHAME OF THE FILE TO EE SAWED: ",.T13%
CEERTE Tix,7T DIV &d4+Z24
AosIGH #1 TO Ti#
FREIMT #1iFo=. PSHYE THE FUIMHTER ARREAY HHD THE TExAT STRIAG
FPRIMT #1:AR%,END
ASSIGH = TO #1
GOTO 358
Il % * * =% &% # = = =+ EHDI OF “"SHVETEAT EFOUWTIHE = = # % % % % = =+ % ¥

MEMOEY ™

WA
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Sampie Software 29

* = =+ = % * % x % * "LEIIExT FEOUTIME = + % % x % ® = =+ + + % % = =
THILZ ROUTIWE RETRIEYES THE TERT IMSITRUCTIOMS <SOURCE FILE: FROM

' CHEZETTE THFE HHWD RESETS THE EHWHD OF TE#T FOIMTER.

IMPUT "GIWE THE HAME OF THE FILE TO EBE RERD",Ti#

SSIGH T1iF TO #1,1

IF I<31 THEM Z9&d

FEIRT "FILE HWAME HOT FOUMD®

GOTO :Z

IF I=8 THEH =928

FRIMT "FILE IS FROTELCTED OF OF WREOMHL TYPE"

GOTD 254

READ #1;FcC=2 IRETRIEYE THE FOIMTER HAERHYT fHl TEXT STRING
FREARD #1;:R/:F

T=LEHCHF: FRESTORE FOIMTER TO EMI OF TEART

GOTO Z5&

I % % % % % % % x ¥ ¥ % EMD OF “GETTEXT” ROUTIME = # % % % % % % + = =
b x % £ % % % % = x x “"SAVEFPREOGY FOUTIMNE 2 # ® % % % % * % #* %
! THIS EOUTIME SRYES THE COMPILED CORE (CTHE JOE FILE: IMN THE "M [/RREAY
! UH CHZSETTE TAHFE FOR LATER USE.

IMFUT " LIYE THE MWAME GF THE FILE TO BE SAVED: ",Tig

CREARTE Til#,548

HZSIGH Tl TO #1

FRIMT #1;35z l=fYE THE HUMEBER 0OF BYTES IH THE FROGCEAM

FRIMT #1;Mcx2

SIGH = TO #1

GOTDO 258
Il % % % * * * % =+ % EHbD UOF "SAVYEFFOGS FOUTIHMHE * + % 2 % % % % & % 2
% % % % £ % 3 % ¥ GETPROG ROUTIHE * % % # # % % % % % ¥ % # & % %

! THI= ROUTIME RETRIEWES THE ECOMPILED PRGGRRIM FROM CRSSETTE TAFE

[MFUT "GIWE THE MAME OQF THE FILE TO BE READ",Ti1g%

FaE=1 PSET THE COMFILED FPEOGEARM FPRESENT FLHAG
ASSIGH Ti1§ To #1,1

IF I<»1 THEHW 4178 |CHECE FOR FILE ERRORS

FEIMT "FILE HMOT FoOUMD"

GOTO 2S5

IF I=00 THEHN 4138
FRIMT "FILE IS PROTECTED OR OF WROMG TYFE®
GOTO 358
REARD #1;&2 |GET THE HUMBER OF EwTE= 1t THE MACHINME CULDE ARRAY
READ #1;M(#)
HSSIGH #1 TGO =
ZOTD 2356
I % % % % ¥ % % = % = EMNI OF “SAYEFROGZY ROUTIHE = * £ % % % % % = %
% % % % % ¥ % # ERREUR COMDITIONM HAMILIMG ROUTIME £ % + # % % % % %
E1=ERFRH | ZAYE ERROR MUMEEFR
2=ERFRL I SAVE LIME HMUMEBER WHEFE ERROR OLCCURED
IF El<>38 THEM 4275
FRIMT "W TAFE IM THFE LEIWVE. FLEAZE IMSEET TAFE®
GOTO 254
IF El<»ed4d THEH 429
FRIMT "WOT EHOUGH ROOM OH THFE. FPLEASE IUSE AHOTHER THFE®
GOTO =236
IF \E1< >332 THEW 4385
PRIMT "TRFE IS WRITE FROTECTEL. FLERSE FiInx“
GOTD 356
IF E1< 53 THEMW 43228
FEIMT "IMFPROFER FILE HAME CSHOULD EE S1d CHRRACTERS OF LESSH®
COTO =258
IF E1<>54 THEH 43z=@
FRIWMT "DUPLICATE FILE HAME"
IF CEZ2<*335368) AMD {EZ< >485B3 THEH 4345
IHFUT "D0 YoOU MISH TO USE THE OLD FILE? ", To%
IF CTa#="9"2 0OR (TZ%="YES">» THEHM 43545
GOTO 358
IF EZ2=3238 THEH 3555
IF E2=4Rg8 THEM 4855



30 Sample Software

430w PRINT “ERRORE # ";ELl:"SEEM HI LIME # ";E&

43600 LOTO 35F

357 1 % # % ¥ % % w= % = #+ EHMDI OF EFRFLR FOUTIHE + = + + ®* # # #+ = #® & =x =
G4kl 1 o€ x % £ % £ ¥ % % % ERE FATTEREM STEIRG GENEEHTLR = # ® + * % * % % = =
3418 | THIZ FEOCEDURE GEMHEERTES A =STRING EEFFRESZEHTIHG THE ERFE CUIE FATTERH
3415 | H= IT WILL EE WRITTEHW OH THE DIAEBELO 1258 DIHISY WHEEL FRIMTER. 1T
4425 | NECOES THE BIT PRTTERH FEOM THE ARRERAY ‘B AMD COMCATEMATES THE
4458 | COERECT MUMEBER OF YWERTICAL EARS AND ELAMES OHTO THE S£TRIMNG. THE
443535 | FRATTEREM U=ED [5:

4448 1 1 " HARROW EBEHAF: 2 YERTICHL EARES

d445 S WIDE ERR: 4 YERTICAL EBHES

44580 | A 25SFACE: s BLAMES

44668 Eg=" "
4465 FOR I=1 T0O L

Fd4FE | THE WERTICHL EBAR oM THE TITHAM 18 CZHHFEHCIER WHEEL L9 HH IH H=oll
4475 IF Beli=83 THEH BE=BFoL" > "

S IF B<I =1 THEHM EB$=BFa"rrr> -

A4=5 HEST 1

44498 RETLUEH

d0HE | ¥ € % £ # £ % % % EMD OF EAF FHTTERM GEMERRTOR =+ + + %+ £ % + % % = = =
3528 | ¥ x ¥ % £ % % £ % % ¥ ¥ [ATH % + % % % % % % #% % % % 4+ % % ¥ # %
GoEE | *%#+«LUCHL LABEL AHND STHCEK REEGISTER CHARRCTER:Zx==z

453% DATA A.B,C,0,E,F, G, H, I, J,T,2,.%,%,L

45 El IIHTH ki 11 IE L1 ] 11 1] 11 II-! ] il . i [F] . 5.3 t'j |: . dh E

2558 | +*+IHETEHLTIUH MHEMONICE AMD HUMERIC WAHLUEZ ®+-
4555 DATH %, 76, %0 ,?T#w+ 1,&—,TE_BEEF 153
4557 DATR =,&85, +,64, hn,f,ET,l , 18X, 87,AEBS, 97

4568 DRATAH ACOS, 92, DY, 143, HOFF, 1_q~HUH,I4E,HFEL‘155,H5HF 3, ASIm,

4+%6% DATH ASTZ, 154, HTHH q4 HVIEH,1£E,EEEP5134.EF,169,E T, md ILL.iih

45 ODHATH CLA, 135, ELB lm..ELFu.133,ELET,115.ELL,11?,50',95

45 DATH D-F, 1&&,DEC, 35, DEG, 128, DSE, 151 ,ENG, 158, ENTER", 131, E~x, 85

o IHTH E~x-1,328, FHIT Qs FL? 173, FC™ lrl yFlx, 126, FEC, 185

5 IATH u?,i.;.FS’:.er uRﬂD,lEB,HH ,1EZ,HH3 T? s HME—, Vd, HRE, 1849

= DATAH IHT, 184, 26, lﬁm.LHqTH,lle,LH,CB.LH1+, 1, LOS, 86

o DATH MEAH, 124 WHD..h_DIT,lll,DFF,l#i,P—H,FF PI 114

= DHTH FFDMPT.I#:,P E, 13V, R=-0,187,R-F,79,RAD, J.J':'-I RCL, 1944, ROM, 117

e e UL L) ) B S St s LSO AU i o O acu Y o SO T e [ I s S o W T Y O B

= OATAH EMD,118,ETH, 132,R~ llhtrtl Ji.uﬂijl_b,.F HE

& DATH SIGH,12 .UIH,BQ,SQFT.GE.ETi 1445

= DATA ST+,146,5T—,147,5T~,149, 570,145, 5T0P, 122, TAM, 91, TOME, 155

= LIATH HIEH,lﬁE,E#B L9, H#r",lEl,HtE?,l@E,H£=E?,123,H§=f?,?@

I DATAH *x< =, EEE.C{}H5113,E1? cES, m=EY 185, A=Y, 128, a7, LA

= DATH H}T.,uﬁ}ﬁ-_,_ o T, B3

= | ###WALIND 41C CHARACTERS AMD CHARARLCTER EHDE%%+

= OHTH " ”,32,#,29,$,36,E,3?,&,lgE 32, 4,432,y dd, -, 45, 45, o, 47

) DRTH "a",4=2,"1",4 ,"2”,58 "at, 51 “4“,#*,"5“,53,“6"=54.”“”.55.“S“th

5 DATAH "3%",37,5,38,";",99,<{,68,= .rlw. FEE,?,ES;@HlEQEQFEE,E,EE,EQEFF,B,SH,E,E
) LIRTH F,« LJlJ,.l HeF2, I, 73, 7,74,K,7 ,L,?E,ﬂ,?Fhi{=FB,DjTEHF3,SE,W,EH,FE,EE?5,
o DATH T,=24,U,25, WegEe, W, 87, 8,88, ,8%, 2,98, ,94,&.9?ihq4E,c,??,d,lﬂﬁ,e.1al
= EHII

B | % % ¥ & ¥ % ¥ %® F % ¥ #F £ ¥ F X F ¥ K ¥ & E ¥ X ¥ ¥ £ ¥ # & % &£ ¥ ¥

| KA EE FUHETIDH DEFIMITIONS s#%+%3%
|IHETRUCTION ESRTRACTION FUMCTIOM: THIS FUMCTIOM LOODES ST THE TE=T

| ARRAY ANMD EWTRACTS THE IMS TﬁucTInH FOINTED TO BY THE POIMTER AT THE
i

LT

(]
ot A R
SRS B SR U U It ) ot R S ) T v O T | R B B 3 O o Bl £ I B By S | B e B R R | RS

S N N U N S S < Y R R NS RS AN (S U S Y RN R T U CSRDT CAS SN A O O U U (RN SO T TR

>
7 i IMDE® FPARSSED T THE FUHCTIOHN.

rl LEF FHIxcA#®, IMTEGER I3

v INTEGER J

P I S$£L058]

Pt FOR J=1 TO S&

Ft IF A¥LI+T;11="1t" THEHMN 4735

4 ME=T J

o4 sF=HF(I+1,1+7-11] TLET TeEAD UF TO THE LDELIMITER

F o RETILRM S#

il FHEMD

e Pox * * * +* = - * * * * - * + * - * + = i * * *
e

i HLUMBERE FOEMABT FUMCTIOM: THIS FLMNMCTION COMYERTS A HUMEER IMTO A

i

fat
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i LHHEHRCTEE S TRI MG, IT i UsEDL oMLY I ITreE LDiAELD FPRIMTOUT SECTION.

.
- : FHEHMETEF HEEDELDL 1=:
'z ! 17 AW IWTEGER HUMEER TO EE CUOMYERTELD IMTL R CHARACTER STRIHG

LIEF FHF$(IMTEGER H2»

IMTEGER I,J,E

DIM H$LS]

IF H>=18 THEM 4344 COMYERT OME L1G1T HUMEERS
ME=CHRE (H+927
RETURM H#

[l = = %3

I1IF M>=1i8aB THEH 4zeug POOMYERT TG SIGIT HUMEBERS
NE=CHRE$(H DIV 18+48:aCHRE M MOD 18+420
FETLURH HE

IF HExlgwld THEH 4334

I=H DIV 1lgd

J=H MOD 1wéE DIV 18
ME=CHREFCI+48)LCHREFCI+4 3 0L CHREE (N MOD 16+343)
RETUEM H¥F

OO0 O 03 00 00 0O D Ch 0D QD 00 =g ) -

GO0 w0 00 =g =] oy Ty N e B GO

PR L o ) w8 (O T 1 ) O 0 U 1 O e T O 3 O ) O et S e L IR B B 1 I o R (R w1 ) B LR

= I=H DI% lang

= J=H MOD 18dwg LIY 186

3 k=H MOD 18aa DIV 18

S HE=CHESF (I +42 28 0HRFC T+ 42 TG UHEF K+ 420 ECHREZ (N MOD 16+430

E RETUREHN H#%

' FHEHWID

= % * ¥ * * * * % * * * £ * *

i ; + .t - :
l RECOK ARD IHSTREUCTION FREIMTGUT FLUMCTIOM: THIZ FLMOTLIOH

! CRERTES H ETRIMWG COMTHIMWIMG THE ROM HUMEBER AHD BEGIMMIMG

! AMD EMDIMG FUMCTION HMUMEBEER=Z. IT IZ USED OHLY IH THE DIRBLO
!
!
!
i

Lo v o

FRINTOUT SECTICOHN, FAHRERMETERS MEEIED HARE:
LaRCH HUMEBEER
SAFIREST IMSTRUCTION HUMEER
SHLAST IMSTRUCTION HUMEER
LEr FHFECIMTEGER R, IMTEGER I,IMTEGER Fi
ODImMm Efl{za]
FE="FEOMN "LFHF$FORE " C"LFHF$CL
IF I=F THEHW 4935
RE=R¥F" - "EFHFF.F2
E.-F:E.-r_ecll :I [
RETLURM R
FHEHI
| #
I BIMHRY =
| FGR FAZZED kEY AMD RETUEHM= IHIDEX OF EEY FOUHD IM ARRAY OR & IF
i M2 REY WHZ FOUMI, FARAMETERES REQUIFEL HREE:
! 13IHBER OF FIRST FOSITIOW CIMTEGERD
! SXIMDEAR OF LAST FORITION <INTEGEE:
! ZMKEEY TO BE FOUND (STRIMGX
|
I

Ll

LA TN R Y N WS R (YN RO R (S RS OO G QN U R ST N RN U N "N YU UL R NN CRRNY M SR N SN U SN ST T (R R 8

o R R T o By ey ot I ot BN N RN IS LY Y« S o N W R

# * = ] = =+ + * + & r - - -

§ :
EARLCH FUMCTION:  FUNCTION SEARCHES FASSED CHARACTER AREAY

LA e B S R | R |

4)STRING ARRAY IH WHICH THE SERRCH 15 MADE
EF FMSCIMTEGER I,7,08%,R$c%30

7 N A T B I L o5 [ O S P O o s Y S o o T et S S A | R 1 O R S S P R N
™

IMTEGER F,L,H

F=1

L=t

M=ck+L 2 DEW 2 FRELIHD LEMTER OF BERHBTY

IF LEF=r%iM) THEM EETLUEMN M 'TF KEY HARS BEEW FOUML, RETURH [HLE=

RAEAFCM THEM F=r+1
IF DFECAFcMy THEM L=F-1
IF F<=L THEH 543 oM TIHUE SERRCH THECUGH ARFPEOPREIATE HALFE
M=k 'FETUREHM B IF SEARCH FAIL=
RETUREH M
FHEMI
| #dexxrssxsrssyr EMND COF EBAR CODE GEMERRTIOH FREOGREAN S &fs s sr4irsessseed

8L P 0 3 0 A ¢ 0 A O R

e e e T o T T T O oy O
MU I8 8 ) e o e o e T 3 O O |
|_|
M

U LR L T e e oy N 0o R
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Generating Other Bar Code Types (FULFCN)

This program produces single rows of bar code containing complete key phrases {Direct Execution — type 4), numeric
data (Types 6 and 9), and/or alpha data (Types 7, 8, 10, and 11). It prompts the user for input and responds to a *“7?*’
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 inputiing 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 seguence numbers that will be placed in the bar code.

FULFCN is 4 1able 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 f unc-

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

When the Input string is given, if 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 *“Al$” and ‘*A2$’’ are blank.

At this point “*F$"’ is examined. If it contains a “*7?”’ then the instruction set is displayed, followed immediately by a
prompt for input. If “‘F$’’ 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 insuructions recognized by “"FULFCN?’ is the same as thal recognized by “"PRGMBER”’. The
same execeptions are found in this program: “L°’, ““ 5, 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.

_— e
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FULFCN Program Listing

E¥ @ OUTPUT STRIHG ©i = AHD @& =

BuretMi: DECIMAL YALUE OF EBYTECM: IM EfrR LCuUlE.
Ck=um: CHECE S0

M 1 HUMEER 0OF EBYTES I CODE

L+ LEMETH 0OF IMHFUT STRIMG

=d Oy A
B I T O Y T

.
U |

=¥ !
=44 I THIS FROGEANM FRUMFTS THE UskEr FUR HE-S1 T FE Cfeimrlds THED Wit EE
34 i TEAMSLATED IMTO A CHHARARCTER STRIMG FREPRESEMTING HF~—-41 BAR COIE.
¥ ki ] S SRR AR R R FF LI FERFE I F LR L L LS P L LAY YA 2L LR i TR EF XA R FELE SRR T EARL
18E L YAREIAEBLES: I+ ¢ IMFUT STEING
L 1# ! AF @ DUMMY STRIMG YARIHEBLE
128 | Al : FIRST RAEGUMEHT STRIHL
13K ' A2% @ SECOMD HEGMEMT STREIMG
141 ! F¥ + FUHCTIOH HHME 2TEIHG
|
|
|
- |
1

(RN e U i

I L¥: LEWGTH QF FUMCTION =ZTEIHMG
= . La: LEWGTH OF ARGUMEMT =TEIMG
E/ ! I ¢ INMDEX “ARIRELE
a4H J Tupe!: EBARE CODE TYFE HUMEEE
4 3 i D=2y DIGITS FOR DHTH TH%FE
T J J &+ IMHIEX YAEIARELE
b ! k. = IMIDE®R YHEIHELE
rH ! A% ¢ DUMMY WARIAELE
=35 E TF : THELE FORE FLUMCTIOM:Z MHAMESD
7a ! Datarv+#20 DRTH FORE FUMCTIOMS, KW HUNMEBER
e Datacv*2: DATH FOR FUMCTIOWS, COLLMH HUMEBEER
16 ! Argo=a: MUMEBER OF ARGUMEMTZ ALLTGWEDR FORE FUMLC T LUA
= £ Hlwkhao=22 IMDICATES IF HALFHR AREGLMEMT=Z HREE HLLOMED
v g Bartx:: BIMARY EBALUE OF OCUTFUT STRIKML
% 3 llecix>: DECIMAL VAHLUE OF BYTE =3
o g Bfl OUTFUT STEIRMG
= f Lirned: OUTFUT LIME HMLUMEEER
= R T - e I R e S R R R
i MAIM FEOGEARM

[Lh o

B R b o o e R kR e R e L
UPTIOWM EBERZE 1
FRIHTER IS 9

o

DIM I$0[981,A1$058], AZF0SE],FS0103, BS0515], 860181, T§. 256 (51, B$0315:0112
ODIM A$ELSH]
DIM ButedlS), D036, Datari2S6), Datac k2567, Argl256r, Alphat o587, Dec 160

DIM BarcliAo
oM ERRORE GOTO 129
Lirne=0A
| FEEAD IM THELE FORE HF-41 FUMICTIOMNS

FOR =1 T 256

READ THFclr,Darvardlr,Datvtaci Iy, Hrgi I, Riphatl)

IF T#¢I="*EMD*" THEH &34
ME~T 1 'IF THE LOOF EXITED HOEMALLY THERM =EMI+ M7 FOLUMI
GIzF "ERRCORE IM THELE DATH. MISSIMG “s=EHD=""
aTOF

=1 B Paoes Ee oo i o

gt I L T I R WA
T o e O vy Y ot O oy T B e O

| DOME HERE IF THE THELE KHAS HEesD CUORRELCTL
Total=1-1 ' TdTARL IS THE HUMEBERE COF EMIKIED 1M I6EBLE

U W I WO e B e R (M It I RIS "N ) O L O | R O U N R N S S ' TR TR % T % N o o T T (T N T % T T L T L Y I T (B S S i S S
T
(o0 R oo A I O T o ) O B o T o T I R Tt

3

1a lFRUOMEPT UzERE FUORE IMSTEUCTION EEWLEST

a8 IHPUT "WodLDd Yoo LIEE IHSTEUCTIONS Y7, A%

483 AEF=xFl[1,11] o Tu=T CHECE FIEZST LETTEE

58 IF HE="H" THEH 1@&@a

P s I IF IMPUT I% AMYTHMG OTHEE THHM “MO- THEH DIZFLAY IMSTRUCTIONS
89 DI=F "THIZ FEOGEAM FEOMFTS THE UWZEE FORE HF-41 EBEAE Z4DE THYFE"
gE DI=F “COMMAMIE. JUST TYFE THE COMMARMD A=z YOU WOULD OM THE"
19 DIsF "HP-41 WITH THE FOLLOMWIHG ExCEFTIOMEIT

26 DIsP

8 DIsF " FOR HUMERIC DATH v DIATAH ==+, .,,%% Y

4B DISP FUR ALFHAR REFLHACE IDATH : DATH “#%,..#%%""

o8 DIZFE " FUOR HLFHA ARFFEHD DIATH : DHTH A #%...%%x""

=1 DIZF " FOR SEMUEMNCED IATH USE THE FOLLOWIHG FORMAT: "

33
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LIsF "
nlsk
nI=sF FLURE [ TRANMCE,
ODISF

DIZF "simltARLY, ALL ALFHA TEXT STRIMG HAREGUMEMT=S, LIKE

OISF "HEE DELIMITED WITH
DIsF

dHIHASEER UAlHA SbEidg

i
—
T

DRTHZER 1,234 4% de balocobe 'bim

I'Ti
.
L
|:'
0

e

DISF "FORE =SIGMA,AMGLE, HAHMD HOT EcUAL [H TEXT STRIGGS USE &,m, AMDS

DIsF "# EESFECTIVELY."
LNISF

GI=F "FOR FUMCTIGOHSZ WITH
Dpl=pF "8+, AMD &H-."

ODI=F "FOR THE HOT EGUAL =

ODIsF

THE GREEK LETTER SIGHMA LUSE:D CiLs, wREG, ™

TaH UskE #, A% IM Z#a7, AHD gy

DIGF "EMTER 77 FOR IMSTRUCTIONS AT AMY TINE.®

IISF

DIk "EMTER =STOF TO TERMIMATE THE FPROGHRARM®

NnIi=F

DIzF "TERMIMATE HLL ENMTEIES WITH THE COHTIHUE EBUTTO
L FPROMPT USER FOR IHSTREUCTION TCO EBEE CODED

DISF

IMFUT “FUMCTIONW T BE CODED ", 1%
Fg="" PPOIMITIRLIZE STRIMGE IM CHSE THEY HEE fOT UsSEL

Alg=""
Aag=""
Hi:‘ll il

| Fxfxxwrerxx PARSE QUT THE FUMCTION AMD SMHY HAREGUMERNTS s+t +r+rrtrrnmenmtss

IFZ=TRIMECLE
L=LEHII#.

11 e

IF If="*#=TOdFY THEH PRIMTER

IF I$="#STOFY THEM STGOP
IF L<=8 THEH 958
FOR I=1 Ta L

IF Ix0I,I1=" " THEH 1

FE=FF&I+[1,11]
HEAT 1
LT 1558
AF=TEIM$FCIF[ I, ]2
L=LEHMIHE

IF CcA%[1,T1="""5 (OR <HA$L1,
FiiE I=1 T0 L

IF H*LI,I1=" " THEH

HifE=R1F2AF01,1]
HEXRT 1
LUTd 1535/
AZs=TRIME AHFL], L3
GUTO 1556
IF HEL1,11=""" THEN [=Z
FOR I=1 To L-1%

IF AFII,I3=""" THEH
MExT 1
Hl1$=H%¥

GOTO 1554
Al$F=HEL1, 1]
I=I+1

GOTL 1346

| sxryri¥¥rsdsrsasxrrnre EMND

LF FHEZE RO

fEDELETE LEADING AML TREAILIHG EBLAHES

i im
T HIS LOUR FPHESES QU7 Tes FomOoT@ap
=2 i SFRCES ARE WDol FOR DELIMITERS

! IF HERE, THERE AEE MO ARCUMEHTES EMTERED =0 JUMF
P DELETE AHY LEADIMHGATHEAILIKG BLAEHES FROM ARGUMEHI
| CHECEKE FOE TEST STRIMG. IF OHE I3 FOUMD THEM

| JTUMF AHEAD AWND FROCESZ [T7.

L1="H"2 AML (HELZ,2]1= ;

| THIS LOOF PARSES OUT

L3448

» THEM 1358
THE FIRZT ARG

LLIPTE T

I IF HEFE THEFE ez OMLY OHE FAREGUNEMNT ENMTEREL
I FRREZE QUT THE SECCOHD ARGSUMERT

| ALL AFCUMEMNTS FARE MHOM FRESED

I THIZ LOOF PARSES QLT TERT STRINGS

HECH TEST =TREIHG FORE EHDRIHG

oy KN

i

HEREE [F THERE I= CHLY UME BEGUMEMT AMD IT wWss
A TEAT =TREINHG
HERE IF THERE TWO ARGUMEHTS HMD THE FIRST KHAS
H TEAT STRIHMG.

TIME #3243t rs 3 frrrte bl st drrsnmess

EoOHELCK TO ZEE IF THERE MWAS INDEEDR AM INSTRUCTIOHN

IF LEMOF#2>8 THEH 1394
DImF "ERROR IM EMTEY",I%
LOTDO =34

Lt'=LEM<F &

Lal=LEMIR1#:
Las=LEHIHZE

bOLEMGTH OF FUMCTION ZTEEMNG
I LEWHGTH OF FIRET REGUMEMT
D LEMGTH OF SECCHD ARGUMEHMT

g
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e IR FE="77" THEN Y9G oA MEHMIED 10 EEFPERAT iMsImaCT IS
J a1l IF FE="DARTH" THEM &3:@a toTUME HHERD LR OIT 1o R OLAETH S THTEMEMT
LAl IF F3="DARTARZERX"® THEH Z&&u
Léze 1 w4 hdd4ads#FsIs HERE FOR FUNCTIGH TYPE COLE #4bBE#84848454454H 40484
L7v| x=1 b SERECH FOE THE IWMZTREUCTIGH IM THE THELE
Lricl Y=Total
17P9R F=0x+Y 3 DIY 2 | £ FOIWNTS Td THE CORRECT THELE FOSITION
13K IF F#=T%0.2+ THEMH 13208
1214 IF FE<TF020 THEM Y=Z-1
1228 IF FEF>TF02 THEH x=2+1
l =36 IF w<=% THEH 1794
Ig-L 3 LR THLIZ LR [z ERITED @WiTHOUT A fATCH THEN
l85H P FLAG THAT THE FUMOTION WAS HOT FOHDR I THELE
18cw Llisk "FUMCTIGH HOT FOUWUHD IM TAELE",F#
127 LISFE
laizlE GO0To 99E | PROMPT FOR BHOTHER IHSTROCTIOH
139838 I HERE FUOF A COREECT FURCTICH
1328 IF Hegtdrre THEM 2106 I TUMFE HEEAD FOR FUMCTISNTD WITH REGUMENRTS
1348 | pEabdpsdaEnd HERE FOR FUWCTICOHS MITH HO ARCUMEMTS GO0GEROGOGEAREOREGE M
13668 IF (Lal=@A) AMD (LaZ=03 THEM ZH14
127 DISF "THERE SHOULD EBE HO ARGUMENTS FOR THIS FUMCTION o 1#
i2ew  LDISF “"FLEARSE EHNTER THE FUMCTION HCHIH®
199m  S0OT0 294
“H18 Butedzi=rd b BurecZi=gd4 FOR FULL FCOR COIE
2928 Buretdr=latariZislg+latacil) i Bute(Z) IS5 THE FUHCTION CODE
SHHE H=4 Il W I THE HUMEER OF EYTES i THE CQRIDE
SH4 LHOSLUE 45243 O CHLLCULHTE THE CHECE L
SHohH LGOSIIE 3768 | CHLCULATE OUTFUT STRIMG HMERE
W LOTD 99 | EETUEH TO PROMPT FOF MMEOGTHES IMSTEUCTIOM
ZHZ8H I ¥ £ ¥ £ ¥ F x w owm ok = o+ £ X ¥ ¥ X F OF OE ¥ O OE w4 & & ¥ ¥ % ¥ x F &
2118 I HEEE FUR FUMCTIOMW: MITH REGUMEMTS
2138 GCUOZUEB 48948 ' CHECE THE TWYFE OF REGLUNEZHMTS
2148 IF <FL x4 OF “HZ -4 THEH 2599 P CHECEK FUOR ERERORS IM ARGUMENTS
2128 IF HrgaeZi=2 THEH 2328 P JUMF AAERD FOR FUNHCTICHES WITH & ARGUMENTS
2178 1111111111111 HERE FORE ZIHGLE HBEGUMENWNT FUMITIOMZ ft11111iid11811i111111
2198 IF Lalxd THEM 2224 O CHECE TO BE SURE AM HRSIUMENT WASZ EMTERED
226 DISF "ARGUMENT RECUIRELD, FLERZE EHTER FUMHCTIOM AGHEIM":If
2218 LaTO 2394
2228 IF Ais="IHD" THEMW Z&Ele | [HDIEECT HEGUMEMTS
et IF Hl=8 THEH Z2=8 I MUMERIC HREGLMEHTS
2248 IF Hl=3 THEH ZA8E I RLFHA MUMERIC ARGLMEMTS (H-TJ2
225H IF Al=2.53 THEH Zh3@ I ALFHA HMUMERIC HEGUMEMTS {z-s
226H IF HAl1=4 THEHM =2528 i STRCK ARGUMEMTS
=l i i IF HOME OF THE REOGWE BEGUAEMT ¥/FPEZ WERE FLOUMD
2Bk b THEH IT I% RH HLFHA HECLUMEMT
2388 1 1R1Al1AIRIA] HERE FOR S IHGLE ARGUMEMT, ALPHAE TYFE AIALHIALIALIBIHIALIALA
IE2B IF AlphacZi=1 THEM 2388 | CHECK TO SEE IF ALFHR ARGUMENTS HEE 0O.K.
=378 DISF "ALFHAA ARGUMEMTS HOT ALLOWED FOR THIS FUMCTICH"
2248 DISF "FLEASE EMTER FLUMCTIOW HGHIH"
Al GOTO 294
=Y ButelZi=5d
29 Botel2i=latarilislg+llatac 2
et 1t Start=4 ISt art [5 THE Bwure HUMBER FOFE [HE FIRST EYTE

I OF THE HLPHA ARSUMEMT TE=ST STRIMG

2420 Erd=C+LEHCHLI$ b End I3 THE EBute HUHEEr FoR THE LASYT EBYTE OF THE
=33 ' ALFPHA ARGUMEMWT TERT STRIMNG

Tad4H GOSLUE S518 I CREATE RALFHA STRIHG

=45 M=a+LENCRLE P M IS THE HMUMEER 0OF BYTES IH THE LCOLE

2428 LOTO Zu4B
208 ¢ IHIMIMINMNIW HERE FOR SIMHGLE ARGUMENT, HMUMERIC TYPE 1MIMIMIMIMIMIMIHIMLH
2326 IF Al<>4 THEHW 2594 | CHECEKE FOE A STACE OFERATION
2038 IF Al$="H{" THEH k=113
Z2244 IF A1#="%" THEH ==114
2o IF Hi®="2" THEH x=113
7 2o6B IF Al#="T" THEH w=112
J S b IF Al1%="L" THEH w=11&



36 Sample Software

LT = e

IF FE="0LTC." THEH 2
IF F#="=ZIZE" THEHW 2
IF F#="LEL" THEH &
A=IHTOMALCHL S D O

IF Ca:=a3 AHID Cxe=%
DISF " ARGUMEHT OUT

et

noCn

FE 4 CHECEKE FoOR GT0.
rg ' CHECE FaR SIZE
i b CHECE FIOR TLEL

L
1%

to
2
ra

» THEM Z7Ba I CHELCHE FUE EEMHGCE OF ARGUMEN]T
OF FEAMGE *®

Ly oy oy Ty
I R

e ML IR R v ST o I L T | S O P I U o TN o O B T I P (0 T =y S R
R ey

A DR R O RSO DA DU (T SN T N O LS O

55 B COTD 22§

£t IF A1=3 THEH x=MHUMi{AIE +27 oeieENE JLUMFELR HERE FUOR ARG AB-J

€30 IF A1=3.5 THEN #=HUMCAR1$I+26 | WEME JUMFED HERE FOR RRC s-o |
TanH Bt eC2r=64 . _
7 ButedZ3i=llatar (2 r*xla+Datsc (2 i SET FUMCTION £0ODE |
v | CHELCK FOFE PEOFER FUMCTION CODES FOR FUMOTIONS

- | THAT HAYE DIFFEREMT FCH COLES FOR DIFFEREMT *

el

v PREGUAMEMT TYFEZ LIKE: ®E&, GTO, LEL

v lF Fd="=EDL" THEH Eptéi331;¢4

v I[F F#F="GTO" THEMW Ewtedzi=283 :
¢ IF F&="LEL" THEHW ButesCXli=Z@F .
¢ Eutetd =l .
= M= W Iz THE MUMEBER GF BYiEsD [ CODE

2 GOTO 2844

i D SNARRARRERRRNEEL HERE FOR DEL,GTO. OR SIZE Syukasmuuu i nn sy unknnnnnl

= Euted L=E-l

l'_-_1 I".,:i

=
Butecdo=le+slatart 2 y+Datact

(]

== IF (F$="GTO."> AND [A1$=",%% THEH Byute(di=15 |
e IF «F#="GTQ. "% AHD (Al$=","3 THEH Ewte(S)=35%! SET CORRECT EBITS FOR GTL. . |
E [F (F="GTO."» AND (Al$=",": THEN Z94m | |

ButecS2=VALCARL1$: MOD 2° | 53ET COREEECT RBIT= FUR =IZE

HN=5 5% BYTES IW THE CODE

GOTD Zd46 i
e e b L HERE FURE IHUOIRECT SIMGLE BROUMEMHT éidbnibihoiinthtn gt

T 5 | CHECEKE FOR AEGUMENT FOR

ODIzF "MIsSs

: GUMEMT FOR “IHDZ ", T3 R
GOTO 998 e

IF A< >4 THEHW 313246 POHECE FURE STHCE ARGUMEMT

Burecd=VRLIALFEY DIV 256 !
o
|

Y LY LY

ER L TR O SR A T O S A L T R v T A (S T T S Y e O OO O

IEIIIIIEIE_IIZII:*-II:II:I.I:;IIE'IIZIII-:{FEEI‘I-:IIIIIIII:II:II:JEI_.ILEIIS_II_-':II:II:I

L B T e N O Yy B Y e I LR I LT

e e e o N o B e R R

LRI R B Y (N o o [

IF AZg="x" THEH H=115

I[F AZ%="%" THEH H=114

IF AR2#="2" THEH H=113

IF '*i""T" THEWN #®=11F¢
2118 IF AZE="]_" THEHM ==118 |
S1za EDTG S :
a136 IF AZ=8 THEH ZZ864 ELUHELE FORE MNUPMERLC HEGUMENT. gLy s TROE f
3145 b HMD MUMERIC HEGUMEHTS ARE FMLLOWEL =0 IF |
215oH l HMYTHIMG ELSE IS EHCOLUNTERED, FLAS THE ERRGR |
=1ve bizk "INFROFEE HEGUMEMT FOR “IWNIT ", 1%
2128 GOTO 933
I288 REIHTCYALCHZF D
2214 I1F fFfﬁﬁ DR w99y THEMW 2176 PCHELE FOR RHENGE FUOR ARGLMENT
2226 Eut e =54
Jz 3 Pyt 'EJ—BdtaPﬁED¥1F+DaLaCQE}
2231 IF (F3="xEQ") OF CFF="GTO": THEM EBEutetzr=174
A2 5 Buteldr=128+
H2d1 IF F£="5T0" THEH EButedid4i=x
SETHE M=d ' 4 EYVYTES IWM COILE ;
F2E0 EOTO 2@4G i
F2EE | ZE2EZ2I235 HERE FLOF THO ARGUMENT FUNCTIONS e L L L e |
F228 IF TLal:BA» AMD <LaZr:\y THEH 227 L JUME HHEHIZ IF THERE AREE 2 ARGLUMENTS !
2249 DISP "THO ARGUMENTS HARE REGUIRED. FLEASE EHMTER FUNCTIOM ACAIHS *
3338 GOTO 99
savEe IF Hl=1 THEH Z4:Z2@ P FIRST ARGUMEMT MUST EE AHLFHA TEXT STRIMG
3288 IF fH1<>8) OR (A2 @2 THEH 3298
3281 IF F#<x"=ROM" THEH 2334
338 ButedZi=gd
3282 Butedil=DatartZisie+lataci23+YALIALEY DIv 4
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Sample Software 37

Forngsdr=¥mlenl®s MUL drog+vRHLoRZF s MUl o4
LOTID 2254
NIsF "IMPROFPER FiRST HAERGUMEHT. FLEASE EMITER T umCTioH poHIM:

LOTO 34

IF H&Z=1 THEH =471 I SECOMD BROUMEMT MUST EE HUMBERID
DIc-F "IMPROFER SECOND HEGUMEMT.  FLEHSE EWHTER FONOTION HGRIMT
LUTO 338

ButediZi=ed

Butedioi=latarilisla+tlatacils

At md THEH 2

< Eq
CODE I Ut

: S

DIsF "KE OF RHMGE ";HZ#

LUTD 334

lp=AESCHzns DIY 1@

In=AESCH=m> MOD 108

IF FAan<® THEW Up=(AEScH=r> DIy 18+20 Mol le

Buredda=lUpxla+]n

Stoart =5 P Stact 15 THE EBEete HuUMBER CF THE FLIEST EvieE IH

Ernd IS5 THE Buie HUPMEBER OF THE LAST EYTE IN THE

|
Erid=LEM.IHlF  +4 |
I TEET STRING
|
|

GUOsUE 5ol
H=d+LEMHIH1#
GOTO Za4A
| R R E R E R R A T A A A F R R T A A A A F F A F E R F A F R A R F A A E A P EH R A R XA A TR AT R e
| HERE FOR IRTA T¥FE EAR CODE
LOSLE 4534 | CHECK FOR THE ARGILUMEMT TYFE
IF LEMIHL1I$=8 THEH <4186
IF CRl1Xay OR CHZ>33 THEM 234 P CHECK FURE EEECESDS IH HEGUMENTZ
IF Ml=&1 THEMW Z24a i HUMERIC TYFE DHTH
[F Ri=1 THEH 4341 i ALFHA EEPLHACE TYFE DHATH
IF Al=Z2 THEHW 4171 P ALFHA AFFEHD TYRE DHTH
' HHHHHMHHENMH N HMMERIC IATA M H W M M W M H o MM M MM M MH M
| HERE FOR HUMERIC TYFE ERTH
! SET THE DIGITE
IF LEHCAI#»< 1 THEH 2265
Rl1EF="R"&H1%
Lal=2
FOR I=1 TQ Lal
Al=HUMCHISELOI, 1]
IF 0x¥1lx=42) AMED (x1v~=570 THeEM Doli=vHLoH2ELL, L1
IF R1I#0I,11="." THEH IIclr=11
[F A1#0I,11="+" THEM Dili=12
IF A1$0[I,11="-" THEMW DLIx=13Z
I[F AR1$[I,I1="E" THEM DeclIx=14
IF «DCIadky OR (Dolxz142 THEM 414 PEAIT LINIFE s IMPROGFER LIGH]
HEAT 1
I[F F#="DATHSER" THEH 4262
[F LEH{R1$2>1 THEH 2836
Butel@i=6%16+14
ButelZi=1@+x1c+DcC1 s
M=
LT “2H4H

Buteigo=aela+lil

CREATE RLFHA STEIHG
M Iz THE MWUMEER OF EvyTks IM THE COLE

| SET TYFPE CODE. SIMCE TWd DIGITS CHRM OEE

| FRCKED IWTOD A SIHGLE EBYTE, A MULL HAS TO EBE

| APFEMDED IF THERE AKRE AM EYEH HMUMEER 0OF DIGITS

IF LEMdAi®? MOD 2=6G THEN Buted2i=£#1£+418 1 THIS BDDS A HULL

J=z I J TELLS MWHERE TO START IM Do

IF LEMcALI$? WMOD 2=8B THEW J=1 ! 1 TELLS WUHERE 70O STHRT IM Dc=:

k=3 | KI5 THE Bwte POINTER

FOR I=J TO LEMCAL#) STEP 2 ! THIS LOOF SETS THE DIGITS IMTO Bute
Eute (ki =16%D¢Ia+0cT+13 '
K=K+l

HEXT 1

M=2+LEMCHLEY DIV 2 I H IS5 THE MUMEER OF BYTES IM THE COLE
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Sample Software

GUTO 24w
mag=YHLIHZE D
ButelZi=f+la+iSaq
Bute 3]
k=4
J=1
IF LEHCHLIZF? MOD =2=0 THE

|

I=z
Buteidi=1c+10+D013
FOR I=1 TC

| I'

i
E
|
I
!
M3
|

LEHMIHLIZFY ZSTEFR =

Buteiki=1laD0Ii+DCI+1 0

=+
HE=ST I

HM=3+LEHM(RLF MOLD Z2+LEMOCHLE

LOTO Z8a4b

| BERERUR IH HMUMERILC

DIsF "ERRLOE IMH HUMERILC
GOTo 294

HERE FuR LrlASES MUMEERS
=

Mee i) HHD (= ARE THE TvFE

Euite

k. IS THE Euts HLUMEER
1
17

I“ THE FOIMTER IHTO Dol
1 L TUMF AHEARD FOR AM EWERN
HERE FOR AW CODD HUMEEE OF T

| FThHI= LGOF SETS THE DIGIT

pivy & M iz THE LEMETH UOF
JUrE BRCE TO Do CHECKZUM Rl
IATH AEGLMEMT

DATA", I$

ar

| A AAAAAARAARATHALPHA AFFEME A A A A A A A A A
t HERE FOF ALFHA APFEHD DATH

IF FE="DIATHZE®" THEM 43
Busetz =]l 28+ LEMHIHR1F:
' ET THE REST OF THE B

SLoAartL =1
Erd=LERNCHLIF »+2

COSUE Seid
H=LEH{RI]1F >+2Z
LUTD Zeada
Seg=WHLIAZE )
Butel@i=11#16+15e g
Bute (33=¢{Seg-17 MO
Start=4
End=LEHCHIF ) +3
SOSLE S514
MN=LEHIH1%£1+3
SOTO Z2a4d
' A HHHAHAA A B A H H
IF FFE="DHTHzEZ" THEH 444
ButedcZr=112+LEH{HLE
mioart =2
Ernd=LEHIAIF»+2
GOSIIE Salm
M=LEMIR1IF I +2
LOTO 24
s R o | IR o P
Buosecsi=lslarioeg—1)
GUTO 43153

i

1

O 238

11

|
YTES
|
|
|
|
!
;

1Y

Buted 2y IS5 THE HUMEBER OF CHS
MITH THE ASCII EGUIVAHLERT
=t art IS THE Bwte HUMEER OF

IH THE TEXT STEIHG

Ernd I THE bwte HUMEER OF TH
TEXT STRIMG
SET THE Buwteszs WITH THE HASCII

M I= THE LEWMGTH 9F THE CODE

LEr

HEFE FuUR LATHSELR ALFHAS
o5

Hedli SE #OS

HUMEER OF DIGITE

iLGITS

S O ITHTO f:fj-,ﬂ'.-*i &k

'HE EBmk CODE
GUTELT

HH H H A H

FHCTEREZ M =R LM

OF THE ZTREIMG

THE FIR=T EYTE

 tHST EYTE IM THE

CHEEACTERS
Im EYVTES

A ALFHA REFLACE A H A A A~ A A A A B A A A A A

4 1
3

DIy

Eril

Buredc2s 12 THE HUMEER UF CHARMLCTERS

HUMEER OF FIEST Bute IM THE
MUMEER 0OF THE LHAST Bute IH T

H3ZIGH RZCIT CHARRCTERS TO B
H IS LEHGTH OF ZODE IH EYTES

=

=
= .

i MHIM RUUlINE #=xssxsracites

TEST STRIMLG
HE TERT STE ML

HoE s

i W e Al Sl s S ol e . i ol il =

R e T e e e S e e S ol ol S N e S i S A A S SIS Iy S U S S S RO SR PR R

CHECEZUM CHLCULATIOH

FOL

TIME
A EIGHT EIT CHECK:DUM FJOR AN

ERR COLE. M MUST BE IHITIARLIZED TO THE HUMEER OF BY
FEFORE THI=Z REOUTIHE IS CHLLED,

|
!
b THIS REOUTIHE CHLEUILATES
|
I

Ckzamn=8

FOR I=2 TO H
Ckam=LCksm+EBotec]l
DIZF "BYTE ",I,Buts

MERT 1

Ckesm=Ck=sm DIV 23

Ckzm=Ck=sm DIYW 25

ButedCla=Cksm

DISF "CHECE suUM “, But

FETLIRH

o

B+Cksm MO
B+ Ckam MO

g1

H I3 THE HLMEER OF BY¥TeEsS IH

2065
I 255

M OBYTE
TES IH THE CODE

COLE




Sampie Software 39

A N i ++++++++++rFEr++++Er+rF+rrE*+rr+rrrd+rrrrrr¥rr1r+¥+er4Y¥rr+ryrrrr4rYrrrY¥+ ¥+ r+E+H+ 44+
J G T T B S TR S T o o I S S T S S T I ol S i oI e o ol i ol i o o S R ol o ol o i o S R T S o i e o S o o S o o e o o o
A 4708 HRGLUMERHT TYFE ROUTIHE

4753 1 THIS ROUTIME LDETERMIMEZ THE TYFE OF THE T FCSS[RELE REGUMERTS RHMHI

47veE ¢ RETURHEZ THIS ITHFOREMATION TO THE MAIWM FROGEAM IW HI FUE THE FIRET

4778 HEGUMEMT HHMD HLZ FOE THE ZECUOMI, THE REGUMEMT TYFEZ HRE DEFIMED AZ

47zl 1 FOLLOWE:

Gkl T PFE MEHMIMGL

4218 ! I HUMERIC LHATH

4228 ¢ 1 HLFHA REEFLACE LHTH

42238 ! E MLFHA RFFEMND LATH

dizdi ! E: A THROUGH JI

4238 | £ a THROUGH e

3308 | e STHCE HEGUMEMIT S

487l | ) ERREORE=Z IH HAREGLMEMI=

o3 Hi=y

4908 Hz=0

4918 IF Lal=& THEM FETLUFEH

3311 IF F#<:"ARE0OMY THEH 43248

4912 IF Lalrz THEHW Al=3

491% IF LaZ»2 THEH A2=%

4914 IF ¢A1<35: AND (AZ2<:S> THEM 4324

4515 DISF “ARGUMENT-S TOO LARGE.®

4316 RETLRM

4328 IF Alg="IMB" THEM S248 | FOR IMD CHECK THE SECGHD HRGUMEHT

4958 IF dlLal=13 AHD cH1I%F="E"» THEH E_Eﬂ
d4@ FOE I=1 T L=zl
=4 Al=HUMCHLFLD, 112
& IF CiX14a43 OF CR15573s AND twxi< 253 THEM 4339
FEOMEAT I
s GUOTO SZ248 | CHECE FOF SECOHD AREGLMEMT
2 IF Lal>1 THEHW 24z

-
I

IF CMUMIRIE: »E42 AMD CHUMIALEICFS) THEH A1=3
IF (HUMGA1E: »56% AMD CMUMCR1$3<182: THEH Al-
IF Al1$="%" THEN A1=4

IF A13="%" THEH A1=4

IF A1%="Z" THEH A1=4

IF R1$="T" THEH A1=4

IF A1$="L" THEHW Al=4

CUTO SZas

el 120

N LI E I E R 3 o RS RS P CPU CPA %

A U Y N I J T 3 R R LA i

IF “H1#[1,11="H"% HAMD «HIFLs,S1=" "¢ \bl cnl&lial,lall=""*": THEH Al=sz
IF cHl#01,11="""% AND <{H1#F[L=al,Latd="""3 THEH HR1=}
IF Al>@ THEM D164
DISP “ERROE IW BATR. CHECE FOR MISSIHG < OR IMPROPER HUUMBER®
H1=3
5 RETURH

IF Al=1 THEHM Hlf=fAl%lZ,Lzal~-1]

IF Al=2 THEHW AlF=Al1&L3,Lal~-1]

IF Al1=3 THEH RAlf=R1%

[F Al=2.2 THEM Hi1F=H1%

IF WdFF="2TO0"y OF C(FE="FECLY2) HAMD toHl=o2 Wl i/@l=3%.2.: THER St28
Lali=LEMCHL#:

LR B

I HERE FOR SECOMD ARGUMEHT
IF Laz=8 THEM EETUREH
FOR I=1 T0O LaZ
Al=HUMCAZ$ELI, 112
IF w143 OR (#1970 AMLD (sl a9y THEH

LI oOn o of Of O oCR O onoen
I W T T LR L T 4 T L S S Y S (S (T o = T A S S S S T S Lo Y AU I A I A A I U R e B B e B A BT B L L e v

U T o T o O s o R o O e T e A o O T T T T Ot SO oy O ey O o I O s T A T O O At B % B Y O et

A

[N
_f
=
[

a5l HERT I

3258 LGOT0 2478

SOHEE IF Laz>1l THEH 2394
531G IF A2&="x" THEM HzZ=4

R R U ¢ N s (O I S SV,
o

S i IF Az#="%" THEH RHZ=-
SoaE IF A2%="2" THEH HZ2=4
5540 IF A2F="T" THEH Hz=4
Sa58 IF ARZ$%="L" THEH RAZ2=4

u S A IF CHUMCAZE) »643 AND CHUMCAZ£3¢7S) THEHW AZ=3



40 Sample Software

5 IF wHUMtRZF 0 9 AMD CHUMOH=zF 4180 THEMN RAz2=3.3
SOTO =478 ‘T
IF CHZ%L1,11="R") AMD C(HZFLZ,21="""3 AMD (R2F{Lzz,.taxli=""",s THEM He=Z2 i
.

Feslez, s ﬁ
I[F CAZFLL1,13="""3 AMD (R2$L{Lal,La21="""1 THEM AZ2=1
[F AZ:8 THEW 5478

ODI=SP "ERFROR IH DATH. CHECE FOR MIZSIHG 7 LR IFSROFER HUMEBER®

RETURM

IF AZ2=1 THEM HZ$=A2%L2,Laz—11

IF AZ=2 THEM R2#=A2%(3,LazZ-1]

IF A2=3 THEMW AZ$=AZ% 'K
IF RZ=2.5 THEN R2$=A2% .
IF AZ=4 THEHM AZ$=A2% -{
LaZ=LEN(AZS> l
RETIRN

il e ol ol e e ol ot e e e e i e e ol e i e e il e e ol ol 2l b A S S T S S S S S S S S S S N S S S S S S S S S o e
HLFHH STRIMG FLACEMEMT ROUTIHME
R=1
FOR J=Ztart TG End
ButerJi=MUMIARIFLE, K1

O 1 S W OOV T ST O (O O e O O Mt [ o 1 Y A 0 TR PRy S S Ay

L o 4 O ¢+ R ¢ O
T T3 R AT o o 3 O ) QR Y A Y O Y Y S PR 0 SR

IF Aiglk,E1="@2" THEH ButesilJl.=13
IF AI$lk,KI="#" THEH Bute(Ti=Z9
al [F HIF[kK,kE1="&" THEHM EBEuts!li=izZe
ke=E+1
Mes T J
RETUREH
L o 2 ot ot i o ol o oI S S I I S S S ol ol e ol W MO S I S T S i S S Sl sl S SR S A (e
F DUTFUT STRIWMG GEMERATIOH

FUOR J=1 T H
Decd Ti=pPut el T
FOR I=J*35 T «J=1r#5+1 STEF -1
Barili=lec i MAD =2
leccIi=lleccJs DIV 2
ME=T I
MEST J
£:$: I e
FOR I=1 TO &=H
IF Bar<l =8 THEMN Ef=Efi" ::
IF Barclx=]1 THEH EBEF=BEL"»r:;
HMERT 1
Bf="7r2

DU O T B T TR O 0 S Y by O s IO e | RN % R S T T i T ot O T T T i T oy O B I Iy I o R B O o B | (T L T T

L
—r

TE OIS I T S T

CEREEL E 3
L PRIMT TITLE

FEINT [%, CHEFCZY2LCHEFOZ10LCHR$ 02 0 HLSO SET HAl
i PRINT ELFFEFR

IF CF#F="DHATH"» OF iF#="LIATASEG": THEM FRI

IF CF&="DRTR"» OFR <FF="DATHSEXN"» THEH =036
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DIz “LEMGTH HE sHOULD BE 1=z ", L nsdE DRI HMz, &, 12,8, 8
SOTO 296 525 DATA HMS+,4,%,8,0
IF ERRM< 232 THEM &314 cEEd  DATA HMS-,4,18,8,6
IF ERRL=217H THEHW 3174 BE7H DATA HRE,s5,12.68.48
IF ERRL=25%0 THEN Z2&50 eo2@  DATAH INT,&,8,8,4

I5F "POSSIELE FROELEM I DATH THELE. " SE%H  DATA ISG,3,8,1,8
DISF "CHECK LIME HUMEER ", ERFL 388 DATR LASTH,Y,8,8,6
STOFR 5218 DATA LEBEL,12,13,1,1
DIisSP "ERRORE HMLUMEER *,ERREH 5228  DATH LM,5,8,8,0
nisp "LIME MNUMEER ",ERRL 2938 DATH LH1+x,6,5,4,8
STOF S946  DATH LOG,S,6,0,6

t THELE LATH S958  DATA MEAM,7,.12,8,0

DATH *,4,12,8,4a e9cd  DATA MOD,4,11,.4,8
DATA XCH,4,13,8,8 E97E  DATA OCT,5,15,8,8
DATA #+,4,7,8,8 &9%8  DATA OFF,8,132,8,8
DATA &-,4,8,8,8 &9%3 DATA OH,B,9,8,8
IATA %REG,9,9,1,d FaEBR DATA P-R,4,14,8,8
IATH AES,&6,1,4,0 71 DATA PRCK.8,18,8,8
DATAH ACOS,5,13,68,4 FAz@ DATA FI1,7,2,0,0
DATH ADY,S,15,8,d A8 DATA FROMPT,2,14,8,6
DATA AOFF,3,11,4,8 7H48  DATR FSE,8,%,8,0
DATA AGH,&,12,0,68 fE%38  DATA R-D,6,11,@,4d
DATA ARCL,9,11,1,8 fEeE  LATA FE-F,4,15,8,0
DATH ASHF,2,2,8,8 f@re  DATA R-5,8,5,9,4
ODATA ASIH,S,12,8,8 FB8E  IATH RAD,2,1,6,d
DATH ASH,d,15,3,1 TOes  DATH RCL,9,6,1,6
OARTA ASTO,%,18,1,5 Ffleél  DATH RIH,7,5,49,8
IATH ATAH,S5,14,8,H 7ile ILATAH RHDO,&,14,8,.6
DATAH AVIEW, 714,48, 7iZa  DATH RTH,=,5, 4,6
DATAR EBEEP,2,5,9,8 rl128 DRTH EUF,7,4,8,4
DATA EBST,B,7,H8,A 7133 DRTH SCI,%,13,1,4
IATA CAT,A,8, 1,4 7148 DATA SDEV,VP,13,8,8
DATA CF,18,9,1,0 fied  DHATA SF,1@,8,1,0
IATA CHS,5,4,8,08 7128  DRTA ZIGH,7,168,8,48
IARTA CL&,7,8,”,8 Fzi@ DATA SIH,S5,9,8,8
DATA CLA,2,7,0,0 7228 DATAH SIZE,B8,6,1,8
DATH CLbB, 7, 15,8,8 FeaE DATA SORT,S,2,0,H
DATA CLF,B,4,1,1 7248 DATA SS5T,8,5,A,0
DATA CLEG,E®,18,0,8 7258 DATA ST#,9,4,1,8
OATH CLET,7?,3,@,48 r2ekl DRTH ST+,9,2,1.8
OATAH CL®,7,7,8,0 f27a DRTH ST-,9,3,1,4
ODATA COFY,®,32,1,1 faol DARATAH =T-,9,5,1,48
ODATH COS,5,18,8, 4 F2%98 DATAR £TO0.92,1,1.,8
IATH D-R.6.10,8,8 fZas DATA STOF,S,4,8,0
IATA DEC,S,15,.8,4 7318 DATH TAM,S,11,8,.6
DATR DEG,=,9,0,d F32B DATH TOME,S,15,1.8
DATA DEL,@,2,1,6 F33@  DATA YIEM,2,.3,8,0
ODATA DELETE,d&,11.,8,3 7348  DRTR ##B7,6,3,8,0
ODATA DSE,%,7,1.0 fanl DATR H#y7?,7,9,4,4
ODATH EMD,12,8,0,8 fA68 DHATH H4A?,2,5,8,48
IRTH EHG,3,14,1,8 vave  DRATAH ®4=47,7,11,8,8
IRTH EHTER~,2,3,6,4 7288 DATH ¥4i=%Y,4,6,8,0
IATH E~X,5,5,4, TE9E DATA Berx,12,14,1,5
IRTA E~X-1,5,5,8,8 T4BE  DATAH K<xvY,7,1,8,8
DATAR FACT,&,2, 4,4 741@ DATA #<%7,4,4,8,H
ORTAH FC7,1@,13,1,6& 7428 DRTA ==8%,&,7,8,H
DATA FLPC,18,11,1,6 438 DRATA w=%7?,v,2,8,08
DATA FIR,%,12,1,0 7443 DATA #:B87,6,4,08,0
IATA FRC,&,9,0,H T458 DRATA #x¥Y?,4,5,8,6
IATAH FS7,18,12,1,F v458 DATA #E@,1,14,1,1
DATAH Fe¥C,18,18,1,& 74565 DATA «ROM,18,8,2,0
DATH GRAD,=,2,68,8 478 DATA #~2,5,1,8,8
DATA GTO,1,13,1,1 7488 DATA Y~%,5,3,8,0
ODATA GTO.,6,1,1,4 7428 DHTH *EHD=,5,68,8,06
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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
¢ach 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 ¥ be an array holding bytes two through N.

Let Z be a temporary variable.

Let / be a pointer into the byte array Y

BEGIN
If TYPE <> 1and TYPE < >2 Then X=0

Fori=2to N Do
BEGIN
Z=X mod 256 + ¥Y(I) mod 256
X=Z2 mod 256
If Z > 265 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 Ccarry but are sununed
in 4-bit nybbles. |

Let SUM be the calculated checksum.

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

Let K be the loop counter.

BEGIN
SUM=0
=1
BEGIN
If K > 1Then/i=2
If K=2 Then J=Y(i) DIV 16
Eilse J= Y(l) MOD 16
SUM = SUM MOD 16+ J
it SUM > 15 Then SUM = (SUM MOD 18) + 1
END
Y(1)=SUM=16 + Y(1) MOD 16
END

Program Bar Code Algorithms

In order to writ¢ your own software to generate program bar code you will need a 2ood understanding of the HP-4]
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 I1I. 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 bvte 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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Table III.

Lables

The function is found in three different locations in Table 111

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

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

A-J and a-e are found in Table 1V, 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 Q0 00 15 XX 00 00 CCCC CCCC s o 8 s o o o CCCC

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 ASCIl Chars. + 1)(1111xxxx)
Byte 4 = Reserved for Key Assignment (00000000)

& Byte 5 = 1st Character (ASCIl Value)

® 8 B @

Byte xx+ 3 = Last Character
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Execute [XEQ]

The function is also found in three different locations in the HP-41 Function Table (Table 111}

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

14 00 00 00 xx xx

-

Byte: 1 2 3

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

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

01 14 15 xx ccc s 2 s e s CCCC
et e, sy - = ————

Byte: 1 2 3 XX + 2

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

* 8 % &

* 8 @ @

Byie xx + 2 = Last Character

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

10 14  1x xx

T -

L

Byte: L 2

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

Go To [GTO|

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

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

11 nn Q0 00
Byte: 1
Byte 1= Function Location + Argument Value {(1011nnnn)
Byte 2= Uncompiled Address (00000000)

i
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Long Form Numeric and Local Alpha Go To. ({GTO/| an for an >14). This is found at Row 13, Columns ¢
through 15.

13 00 00 00 nn nn

L

T il b

Byte: 1 2 3

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

indirect Go To. ((GTO|

IND | n#). This is found at Row 10, Column 14.

10 14  On nn
e— " ———— mm—
Byte: 1 2
Byie 1 = Function Location (10101110)
Byte 2 = Argument Value with MSB Cleared (Onnnnnnn) -

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

01 13 15 xx ¢CC CC s+ s & s+ s+ CC CC
——— e ——— o —_ — o

Byte: 1 2 3 XX+ 2

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

& & & @&

Byte xx + 2 = Last Character

Store and Recall [STO], [RCL |

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

|STO |or {RCL|[IND ] the most significant bit of the second byte (the argument value) is set to one.

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

RR CC

S — —"

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

Byte: 1 2

Byle 1 = Function Location (10010001 = [ASTO|; 10010000 = [RCL] }-
Byte 2 = Argument Value (nnnnnnnmn)
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Alpha ( |[ASTO| nn, [ARCL| mnn). These are found at Row 9, Columns 10 and 11,

RR CC nn nn

Byte: 1 2

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

Alpha Text Strings

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

15 X CCCC 8 & @& & B e CCCC
“——, . y " “ -
Byte: 1 2 XX+ 1

Byte 1 = Function Location + Number of ASCIl Characters {1111xxxx]
Byte 2 = First Character {ASCIl Valug)

& & & =

Byte xx + 1 = Last Character

End [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

b N

Byte: 1 2 3

Byte 1= 11000000 (Decimal 192)
Byte 2 = 00000000 (Decimal 0)

Byte 3=00101111 {Decimal 47)

Header Algorithms

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

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

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

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

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

the following is needed:

1. One incrementing counter (T3);
2. One decrementing counter (B3);
3. One variable (H1) to hold the number of byies 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 initlally set 1o zero. Here 15 a flow chart of this procedure.

INITIALIZE YARIABLES
B3=Te=Hl=H2=0

I~

GET PROGRAM BYTE. DECREMENT B3

MO

|

CLEAR THE BYTE COUNTER
OF THE CURREMT FUNCTION

(TG = O
TES
l-*
LOOK AT VALUE OF PROGRAM
BYTE AND DETERMINE HOW MANY
BYTES REMAIN, SAVE IN B3, ¥

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

BAR CODE ROW

BUFFER FULL OR NO

Algarithms

ALL OF PROGRAM
READ
.l'l’

YES

PUT THE BYTES REMAINING FROM PREVIOUS ROW (H2) INTO H1.
SAVE BYTES REMAINING FROM CURRENT ROW IM H2.
COMPUTE 3RD BYTE OF HEADER AS: H1+164 TS MQD 16.
COMPUTE CHECKSUM. PRINT BAR CODE ROW.,
INITIALIZE BAR CODE ROW BUFFER POINTER.

IS
FROGRAM
COMPLETED

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

The value of the bar code is derived for the most part directly from the position of the function in the HP-41 Function
Table (Table 111, page 45). All functions in rows 0 through 8 are one-byte functions and, with the exception of o
and o , require bar code rows of only three bytes in length (two bytes header and one byte function code).

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

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

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

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

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

the argument byte to one.

The numeric values for the stack arguments (X, Y, Z, T, and L) as well as A through J and  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 G 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 1s always the checksum; the second byte is always the decunal 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 funcuon values are derived as [ollows:
Position in
HP-41 Contents of:
Function Table
Row | Column Function Byte 3 Byte 4 s s on s 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) + NTA N{A
(Column Number)
9 0-15 | Referto Table lll | (Row No.=16)+ | Numeric Value of | N/A
(Column Number) Argument
10 0-7 XROM (Row No.=16) + (Rom L.D. mod 4) NfA
[(Rom [.D. *64 + (Rom Func.
Nurnberf4)mod 8] No. mod 64)
10 8-13 Refer to Table Il (Row No.+16) + Numeric Value of N/A
(Column Number) Argument
10 14 GTOMXEQ IND (Row No.«16) + Numeric Value of N/A
(Column Number) | Argument (If GTO
msb =0, if
XEO msb=1)
12 0-13 LBL, END (Row No.«16) + 1st ASCII Nth (last) ASCII
13(LBL) or O(END) Character Character
12 14, 15 Refer to Table Il (Row No.»18) + Numeric Value of MNIA
(Column Number) Argument
13,14 0-15 Refer to Table 1l (Row No.=16) Numeric Value of N/A
: + O Argument
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The non-programmable functon values are derived as tollows:

Non- Contents of: (N =The Number of ASCIlI Characters)
Programmable
Function Byte 3 Byte Four Byte Five * % e on Byte N+ 3 Byte N+ 4
CAT 0 Catalog N/A N/A N/A
Number
GTO. 1 Argument (right justified) N/A NIA
GTO.. 1 15 255 N/ A N/A
DEL Argument {right justified) N/A IN{A
COPY 1st ASCII 2nd ASCII Nth ASCII N/A
Character Character Character
CLP* 4 1st ASCII 2nd ASCI Nth ASCII N/A
Character Character Character
RIS 5 NIA NIA N/A N/A
SIZE B Argument (right justified) N/A IN/A
BST 7 N/A NIA N{A N/A
SST 8 N/A N/A NIA N/A
ON 9 N/A N/A N/A NIA
PACK 10 N/A N/A IN{A, N/A
DELETE 11 N/A NA N/A INY A
ASN 15 Ax 16+ Bt 1st ASCII N—-1 ASCII Nth ASCII
Character Character Character (N<7)

“This three byte bar code by itself will clear the program where the PC (program counter] is located. If there is an argument it is an Alpha

string.

tA = ABS(Keycode) DIV 10, B = ABS{Keycode) MOD 10. If Keycode <0 then A= [ABS{Keycode) Div 1048] MOD 18

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

QOO ~N®D N PR -

NULL

L
L4

i + ¥y
IIE‘HI
illegal

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111
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Since we are using a four bit BCD code for these digits, 1t may be necessary 1o add a digit 1o make the bar code conform

to the “‘n*38 bits”’ requirement (refer to Section 2). A special case is for standard numeric data (Type 6). When only one

digit is input it 1 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 ASCI INPUT STRIMNG
TO INTERMAL 4-BIT NUMERIC REFRESENTATION
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5 Algorithms

Alpha Data Encoding w

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

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

i.= 44 . . o S T
P Sy AP
S 46. . =25, A
4 . 47 - oS, Y
S.E = . & SE. S
= 32_ 1 Si.L
P * SE. 2 S
=2. & 51 .= 3. ]
=R ¢ 3 S5 .5 34 . T
i, » SZ.o a5, _
11.x Sd .6 = F S
1 2. s b i R 97 . a8
1Z. 4 S&E. B SE. b
i4d. -+ S a3 S99 . C
5. & S8. ¢ 186,
1.0 xTy, i iwl.ce
17 .6k =% = | % P
2. & 1. = 1B, =
i2.5 o= . & s . h
ZA.a e A 1% S |
Zi.m S N L 185, 3
2.0 =S . H iday7 . k
2. Y 0. B ias. 1
=3 .0 SR {82, m
25, 1 . 1 11, n
S5 0 e I 1i1i.o
=7 « IE raa. F 11-.m
TE. e 1.6 11Z.4a
5, * ol . i14d4.r
I E N AT o | 115.=
1. Pl iie. .
A EhaIa o 117 . s
T i =1 - = E
24 . Tro= 119w
25,8 o= 1280 =
2. F FAS I B 121 .
T e =8.F 122z
e 5 21,8 {237
A B22.K iz24. i
GEH. € e 12503
1.2 =g . T ifgt. &
G2 . * =5. U 1 E3F« F
G 5.+

Table V. HP 82143A Printer Characier 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 minimuin

HP 83A configuration: HP 85A Personal Computer; 16K RAM Plugin; 1/0 ROM or Printer/Plotter ROM; and, R8232C

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-
rion where the HP-41 program text 1s 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

prograrm.
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 Bivd.
Corvallis, Oregon 97330

67



68 HP-85A Adaptations of PRGMBR and FULFCN

85A Adaptation of PRGMBR
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LoRP4IC COMPLILERE EOITRE

t % BRE CODE GEM FEGH

o SECOMU oF THREE CHHIMEL

I PROGERMEZ . THIS OHE IS

O STORED UMDER FILE "EDITE®
OFTIOH EASE 1

IMTEGEER I, K. W, KIC22332,E1.
E2.D, 81,01 M2 U3

Ciof INTEGER Ca2cgill , Po22330.F
E.PT. 1101035

coM T$Lend . T1FL 2810 T2F0L381.RH
FL15R6T-S14E273. 1$#E6243. CFLE
LN

' MAIH FROGEAM: WREITES FEFT
FOFR TEXT CRE COMMAND EMTRY HH
i

oM EEROR GOTO 1760

FORE I=1 TO 22332

FOIla==1

NEXT I

T$.T1%.TZ2%=""

H$III [ K]

Fe=a

Fo=1l

DISP “0O0 YOU WHMT B LEIST OF
THE AVAHILABLE COMpIRNOST™
IMPUT Ti¥

IF Tif="H" 8F Ti$="HNH0O" THEH
2o

IF T#="SCERTCH" THEH 13@
COTO 1218

I BHELIM FRUMPTER SECTIOHN
DIsF "»"

IHFUT T%

I=FOSCT$. " ")

Y.k O=nh

iIF I=6 THEHM 3G#
Ti¥=T¥E1.1I-1]

IF T1#<-"DELETE"™ THEH Zc8
T1F=FHTF< TFET+11)
I=LENTTI®2+1

D=1

IF I-1>4 THEH S5Zz2@

FOR J=1-1 TO 1 STEF -1

IF Ti#L.J, J3<"8" 0OR T1i&LJ. I3
"af THEW SBa
MEMACHUHMOTISE ) JA5-4833¥16-K
E=k+1

MEAT J

IF Y2222 THEH 524

TF O<>1 THEN 458

PCiidr==—]

LOTO Z2e@

T¥=FNTFCTHELI+10>

FPLWI={ EMCAE I+

BE=RFLTEL" 1 ©

GOTO Zc8

PRINT "27 - GIWE HUMBERED ST
ATEMEHT OF A COMMAND™

GOTO Zod

FRINT "STATEMEWT HNUMBER WALU
E ToO LAEGE®

GOTO Zoi@

XX COMMAND JUMP TRELEXX

IF T="NHUMEEE" THEHN V8a

IF T#="LIST" THEH =Z4n

iIF T#="COMFILE" THEH =238

IF T#="22" THEN i@id

IF T#="REEHUMBER" THEH 13a5@&
IF T#="SAVETEXT" THEH 154@

HP-85A Adaptations of PRGMBR and FULFCN

gl IF T$="GETTEXT" THEH lc5@

&2 IF T#="SCRERTCH" THEH 136
63l IF T#="ERIT" THEN STOF

68

ad4d IF THF<>"CAMPILEPUTT THEM &78

=08 FPS=Z
celd GOTO 239

er2 PRINT "7%% - UMRECOGHIZARBLE ©
aMMAMD "

c8g GOT0 Z2oh

&3 ! FETAUTE' EOUTI1IHE#®F

AR DISP "GIVE STARTIHG VALUE AN
O SIZE OF IMCEEMEWT®

vl IHPUT W, ¥1

715 PRIKTER IS5 1

r2d IF W>2253% THEM Sos

Pl 5 B B e ) B RS R

4 INFUY T#%

vad IF T$="EXIT" THEH Z&8

re@ PoVoa=LENCAF I+

T RE=AFLTFL" 1LY

rEd U=sL4x]

P GOT0D FZ8 :

gl FEINTER IS 16

=18 FRIWMT "STRTEMEHT HUMEBER
E TG0 i ARGE™

220 GOTO 258

226 1 X LIST' ROUTIHER®

248 FOR I=1 TO 1588 | MAX=z233

2bh8 IF PCIx<8 THEH 2916
gel FOR J=1 T4 5B
g E=F4IM+1

26l IF ASCK.KJI="1" THEH =80
B9 MEXT J

S PRIHT I:R$LCPCID . E-13
29168 MEXT 1

228 LOTD 268

Ja3d ! HT THIS POIMT CHAIH TO
e P COWMPILE FEOGRAM OF THE
308 ! THREE SECTIGHNS.

VAL

»od DISP “"TEST OF 'EDITR' SEGMEH

T DOOHE"
228 DISP "MOVING TO CHMPILE®
926 CHAIN "CHPILE"

fobn | RXPEGHM COMMANDS LIST SuUB#

felg PRIMT * ©

ldzid PRIMT "COMMAMDS RYARILABLE I

N THIS PROGEAM:"
1838 PRINT " *

1848 PRINT "COMPILE - COMPILES
4iC PROLGEAM CURERENTLY EHTER

EDI!

lao PRIMT "DELETE mnn - DELETES
HUMBERED IMSTRC FEOM PROGRA

ﬁli

taelm PRINT "EXEIT - HALTS FEO
RFEAM OF STOPS WUMBER CEHERR
TDRII

1a78 PRIMT "GETTERT - GETE PRO
LGERAM TEXT FROM TRFE®

1338 PREIHT "LIST - LISTS EH
TIKE 41C PROGEAM IH MEMGEY"

1898 PRIMT "HUMEER - LEHERRTE
S 41iC INSTREC HUMBERS - STOF
ik =% i i i

1iga PRINT " TYPIMG 'E=SIT'™"

1i1a FEINT "REMUMEER - REHUMBRER

= 410 PROGEAM LIHME HUMBERS®
11200 PRINT YCOMFPILEPUYT- GEHMHERATE
% BHE CODBE FOR PRIVATE PROG

Ak



1144

L ot
it e
) R R W |
6 R B X

ot sk
[V bt
&L
oy oy B

[yt [0
R N

HHH

.
Lo

L7 )

H
R

Pt
[0
151

'_

M

KTy
=

l_ld.-
M

=]

[l e N
a2 [
LG D
L Ao R B

N L B N N R
s R T 0 =) Ty L]
IS0 G R 0 R

el il S TR T

HP-85A Adaptations of PRGMBR and FULFCN

PRINT "SRVETEXT - STORES F
ROGRAM TEXT ON CRSSETTE TAF
EII

PRINT “SCRATCH - ERASES E
HTIRE 41C PROGRAM®

PRINT "27 - LISTS cO
MHANDS AVAILAELE °

PRINT » *

PRINT "SYHTAX FOR IMSTRUCTI
OH ENTRY : "

PRIMT * AINSTRC FORMAT: *

FRIHNT "m <41C INSTRC) "

PRINT "(BLAHKS ARE USED AS

DELIMITERS) "

PRINT " BYSPECIAL SYMBOLS:®

FRIMT "1d USE '%' FOR SIGHA
STGN®

PRIHT "2 USE ‘@' FOR AHGLE
SIGH®

PRIMT 23 USE ‘#' FOR "HOT

EQUAL ' SIGH"

PRINT "4) USE SINGLE QUOTES
('3 FOR DOUBLE BUCTES™

PRIHT " COTEXT FORMAT: ' <TE

AT EHTRY> ' (NOTE SINGLE QUOT

ES:™

PRINT "OR  A‘<TEXT ENTRY)’
(FOF APPENDING TEXT:"

COTO 268

| ¥'RENUMBER' SUG#

DISP “EMTER OLD STARTING #.

HEWM STARTIMG #.AND IHCREMEM

"'f‘: H

INPUT W1,42,V3

FOR I=Yz+1 TO Wi-1

IF P(I)=-1 THEH 1368

PEINT "ERREDR - ATTEMFT MADE
TO OVERMRITE EXISTIHG INST

RUCTIOHS®

OTd 2@

MEXT 1

FOR I=1 To 2233

KigIv=F<ld

IF I:=41 THEM Pil.=-1

MEXT I

K=ii-1

FOR I=y2 TO 2232 STEF 43

K=k+1

IF K:2223 THEN Z&8

IF Ki{K3»<B THEN 1436

PUlp=KICKD

MEXT 1

PRINT "ERROR: INSTRUCTION H

UMBER OUT OF BOUNGS"

FOR I=1 TO 2233

PCId=K1¢1)

MEXT I

COTO ZaR

| % SAVETEXT' ROUTINEX

ODISF "GIVE HAME OF FILE [0

BE SAYED: *

IMFUT Ti$

CREATE T1$.LEN<A$: DIV £4+45

&

ASSIGH# & TO Ti$

PRINT# | : A%

FOR I=1 TG LENCAS$)

PRINT# 1 ; F{I:

MEXT I

-. I"-..

~J =] =]
L0 00 =
=

fue frrest fuuk et sk
20 20 00 OO 5

e
LOocD 20 O 0 O

=] I ] o ] Pl =
O o S e B T S B I e I e

frede fo o
Iill,j:n:lj

L B e
L LD L

l:I.J rll_ll p—n

SR U R

(I Y

T
=

Fra ol [ e b ot s ok ek
LIS G O T T ) I T R R T

T S LD L Lo LD LD LD
R T o L T R O 8

o B I B ) ey e
O o ¥ I RN { P Y

SRR REVE PR ENY pUR A

e

(B o B0 o T %) el

T Bl o el e e
[ 2 A0 Q0 = Iy 1

P 10 T el ol [l [l [

HoSIGH# 1 TO &%

LOTD Zgd

P ATGLETTESRT Y ROUTIHES

DISP "GIVE THE HAME 0OF THE

FILE TO BE EEBO™

IMPUT T1%

ﬁi'.:" i

ASSIGHY 1 TO T13

EERD# 1 : AF

FOR I=1 T LEMIR$ s

RERD# 1 5 PQ12

HEXT I

ASSIGHE 1 Ta #

GOTO 266

P XERROR COMDITION HANUOLIHG
ROUTINEY

El1=EEEH

EZ2=EREL

IF Ei<>ed THEH 1230

FEIMNT "THFE IS WRITE FRGTEC
TEB. PLERSE FIs!®

IF EZ2=3858 THEH 1540

IF E2=32248 THEN 1&58

LOTD Zci@

IF El1<>51 THEN 1368

FRIMT "THFE OR FILE IS FULL
. USE ARMOTHER TRFE.*®

GOTO 1gEd

IF El1<>82 THEH 182934

PEIHT "THFE HCGT IN THFE DRI
Il.i]E ) 11

LGOTC 1806

IF BE1<Fe3d THER 132
FRINT "DUFLICRTE F

It

=
5
o

LE HAME

LINTL l5ds

IF El1<>*e4 THEH 12586

FRIHT “FILE MUT THERE TEY
AGAIM.

IF E1=55 THEH {54i
wrmb THEH 1296
PEIHT "FILE CLOSED®
COTO {2686
iF E1<{:&7 THEHM z8Z5
FRIMBT "FILE HHAME ERROR ©
LUTD 1808
PRIMT "ERROE # ".Ei1:"SEEN £
T LIHE # ", EZ
COTO 2EA
EHG
I ¥FUHCTION DEFIMITIOHSE
P TEIM FUHCTIOH
DEF FMHTFCOF:2
TMTEGER L. M
OIM DELCAB]
FOR t =1 70 LEMLLE
IF OFEL-LI<>"" THEH 2154
ME=T L
DISF "TEYIHG T2 TRIM BLAME
STRINGI®
GOTO e
FOR M=LEMiD#: TO L STEF -1
IF DEEM. MJI<>"" THEH 219f
HEXT M
LOTOD 21328
FHT#=DFfLCL.M3
FH EHD
' %% ENDO OF FEGH 3%
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HE4 1D CUMMPILER-CMEFILE
tTHIRD CHAIHED PEDERHH IR
boaRidldP OF THREEE O IT COMRPILES
 THE 41C PROGEARH AND CEMERA
TES THE
I BHE COQE IT 12 STORED
i IH FILE "CHPILE®™
QPTIOM BARASE 1
IHTEGEr I,_ LW Me2233 0,

PLP2.C.0,HL H2.21<¢1&653 .52
IHTEGEE Fl Fe.FZ2.F4,.F5,F7F.
Ed B Y2 -RBELZ20, 01 .01
EIH Hif[?].H $LC23,.H450273
LU IMTEGER Cz2die@s . Puz22333.F
C,ES.T101830
COM THEee . T1XEZa]d, TZ4L3673. R
FL1I50ER,. S1+L273. 102470, C3EE
E |
M ERROR SOTD 4254
bt "COMFILE EDOUTINE ®
FRIHNTER IS5 2
Mi=1
FOR =1 TO 2233
IF Fold:<8 THEMW 3424
FOR I=1 TO 54
K=k f3+]
IF AFLCE  K1="1" THEH 15825
HME®T 1
TE=AFEFR  J2,K—-113
Ed=M1
b SCRHMER SECTIOH
Ti14%.T2F=" *
Fl1.FPzZ=8G
==
IF Fr<x{ THEH 1355
Moptl >=
Mli=M1+1
Fl.F2.,F3.,F4.FS . .Fa=i
IF T#="ENDO"™ OR T#$=" ML " T
HEH 2255
TIF LEHCT#2422 THEH 2455
IF THFLI . 134> AlD THL: . 213
cx"RYY O THEH 255
IF T$L1.23<>"A'" THEN ZG86
TH=T$L2]
Fl=1
L=LEMCTE)
IF L4128 THEH 2HZ#E
PEIMT “ALPHA STRI
L IMN LINE # ",
GOTO 2238
IF TH#LL.LdA="'" THEHM 2845
FRINT "ERROR IH ALFHA REG
TER EHMTRY IMSTRUCTION AT
HE # 1i .iJ
GOTD 2234
FZ=1 ' SET TE=®T FLAG
COTO 22¥5
FORF I=1 TO LEH(T%>
TiF=T#CI. I3
IF TiF-="a" AHD Til$<="39" TH
EH 2RSS
IF cT1F="+" OF Ti4="—"3 /HD
LEMCTH2>1 THEH 20885
IF Tig=" " (R T1$—”E” JR T

F#="_" THEN Zb&o
GOTO 2145

MG TO0O0 LoOH

HE
LI

HE=T 1
Fe=1
GOTO 2,

I
= 1)

o
Pi=POSCT$, " “i
IF F1<*8 THEW =z1:8
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2335

Fi=1

LOTD zz275

Ti1F=FHTETELFPI+ ]

T#=T¢$¢C!.F1-11

L=LEH{TIF>

IF T1#Li,.1d<=""" OF TisLL.L

A" THEW 2175

IF L*3 THEM zZ®ig

Ti¢¥=Ti¢Lz.L~-17

Fd4=1

GRTO 2275

Pe=FOsS{T1%, " "2

IF PzZ=1a THEH 2ZzZ28

T2%=T1#LC1.P2-11

IF T2F="IH0O" THEH zz1i@

FEIMHT "OPERAHND ERECOR IH L IH

E # L1 _:

zaTa 22
=1

Ti#=FHNT#TI1FEFZ2+13>

IF LEHCT1%2<=2 THEH 2275

PEIKT "ERRORE IH HMUMERIC OFPE

EFAMD TH LIWE # ©»;.J

LGUSUR Z488

GOTO 12268

b INTERP SECTIOHN

IF F24>»1 THEHR 2385

MMl y=24@+1L -2

IF F1<>»% THEM 2333

Mol r=Mcpil v+ 1

Mi=M1+1

Mepili =127

Mi=Mi+1

FORp I=2 T9 L-1

D¥=T*LCI. 13

GOSUE 4286

IF £ THEHN 237w

PRIHT "IMVALID CHHRACTER IN
LABEL 0O TEET™

GOTD 2333

MyMi y=C20C70

Fil=ri+1%

MERT 1

ROTO 3335

IF Fe<>1 THEN Zeew

Fa=4

IF T$[1,1]a}“+” HHD THFC1.13
& i T THEH d4

n.‘-l [t

28

iF T#$L1. a0 =" THEH 2438
e, Hlﬁ—”?

MIi=pil+1]

TF=T%L21

Li=FPOSoTH. R

22POSCTS, Vg S

IF Li=@ THEM Li=LEH.T$>
IF L24:@ THEHW L1i=L2-1
FOR I=1 TO L1

IF T$CI.I3<:" " THEN 2425
IF F9=1 THEH 253@

Fa=1

MOML =25

Mi=i1+1

GOTD 251

IF TH#LI1.13<"8% OF T$CI.IT>"
" THEH 2496
MOM1o=MUM{T3LI. I32-32
M1=111+1

MEXT I

IF L1=LEM{T$> AHD L2=8 THEHN

Hﬂ'-:-:l:_-

|.-.a___

IF I=L1 QR I=L> THEM 2555
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25338 PEINT "0OIGIT EHTRY IHSTRUCT 2926 NERKT 1
IONM EREQE IW LIME # ;. 2948 Mi=Mi+L+2
2025 LOSUB 4060 2945 GOTO 2235
2545 GOTO Z4A@ 2832 IF Y:14 0OR T#="=ER" [HEN 22
223> T#F=FHT$£<T¢L 13> e
2268 IF T#$EL.13<>"E" THEM 2538 2208 MOMII=177+U
250 MIiMlX=2Z27 <965 MIMi+l o=@
2378 Mi=mMi+1] 2978 Ml=Mi+Z
2572 T$=T%Lz1 29Y5 GOTO 2IZ3S
2ol IF THEL1,13<-"-" THEM Z2£a4 2323 Mimir=2R8
23537 MiMlX»=2E& =228 IF TH="HER" THEH MMl =274
2598 Mi=Mi+i 2985 MOoml+l =8
2688 IF T*E1.1d="-" UR T$L1.1J=" AApE MOMI+2Za=y
+% THEHM TF=T#LZ2] 2080 Mi=Mi+3
260D THF=FHTF TF> 2Rl GOoT0 Z33E5
2ell L=LENCT$D 27208 TF T$:"S5TO" THEN 3wmse
20la IF L>2 THEM 2538 Z@3a IF Y>15 THEN 3855
2628 FOR I=1 TO L SB35 MOMia=4g4Y
2623 IF T#LE.IX<"8d" OR T$LCI.I[3s" 298 Mi=M1+1
2" THEHW 25328@ 2845 GOTO 33335
2638 MOMIZ=MUMIT$EI,. I3, -32 3855 MiMir=145
2625 M1l=Mi+!l 2868 MOMi+ia=l
2460 HEXRT I 063 Mi=Mi+Z
2645 LGOTO 23235 2878 LOTO 2235
ZerEd L=LEHCTI$) Aeol IF TE<:"ROL* THEM 2ildw
A5 2828 IF U>15 THEH 3115

2665 IF F3=1 THEN 3:
T

2678 IF Fd4=1 THEHM 2885 IHEOS M CFL =224V

2686 IF L<{=Z2 THEHN 2785 188 Mi=M1+1
2625 PRIMT "MUMERIC OPERAMD T00 gi?g EDE¥}3%§§
LOMG IH LIMNE # =; 1 = { =
2695 GOTO 2333 21260 MIMi+1a=y
Z7ES IF L<Z THEN 2740 3125 Mli=M1+2
2718 YU=INUMCTISEL, 130 -42 0% 15+ NUM %iE@ ?ET$$3335E
CT1$0 2, 23048 314@ <E"LBL" THEM 2I2s8S
2715 IF U»>=8 AMD Y<=9% THEHM 2285 2150 IF F4<>1 THEM Zz2ia b
2728 PRINMT "INCOGRRECT HNUMERIC OF 3178 M(M1)=13¢ u
ERRMO TN LIMHE # *;J fiig Eigéﬂiifip
27EE COTND 2333 31248 t= ;
2748@ U=8 - F1E8S MIMi+23=241+L
2745 FOR I=i TO 26 2198 M{Mi+3)=a
2756 IF T1#$=S14LI.I3 THEN Y=I+1@ figg E};glzga_
1 S i 2 %
2755 HET I 2218 IF Vr14 THEH 3Z23%5
2768 IF YW<»B8 THEH 2585 2213 MIML1X=1+Y
Z7YES YU=HUMIT1$3-45 ;g;g M1=p1+1
2770 IF U¥>=8 AND V<=9 THEW 2gns 4225 LUTO 3333
ZYTS PRINT "IHCOREECT STRCE QR S J235 MCM1=2aT
ITMGLE DIGIT OPERAMD IWM LINE g%:g Egﬂé;15=u
# ", J A - + =
2785 GOT0 23233 3258 GOTO 3333
Z885 IF F5=1 THEH Y=WU+1ZE& 22 A=l
2815 IF TH<:"6TO" AHD T$<:"XER" ggg? é=i83
THEH Z@zm 3 =
2825 1IF FS<>1 THEHM 23Zch gggi Eggﬁgqiiiu
TR =1 72 i 0B Ll ol i E
%Ejg ?é”%;=53$3“ THEN M=U-128 | 3288 IF 2<>8A THEHM 33i@
SET HIGH BIT FOR *¥EQ IHDO® 2298 PRINT "UNRECOGHIZAEBLE 1HSTR
2848 MIMi+io=W i Eg;éDEE§LUEH IH LIHE # “;.
2245 Mi=M1+Z2 - 37
225 GOTO 233 ggig ﬂiWéiifiﬁzh
2668 IF Fd4<>1 THEN zZg9s55 | 2312 Mi=
2888 MiMis=20 e 7314 IF T14Z3454 OR [1¢Z3:143 Og

2625 IF T4="¥EQ" THEH MIM1 =238 F3 THEM 3220 i
2898 L=LFN/{Ti%> PEIHT "ERFROR: EXTRAHMHEOUS 0P
2895 M{ML+1Y=24B+L ERAND IN IMSTRUCTIONT

)
o
[,
1Ty

2Q@@ FOR I=1 TO L J31%8 GOTO 2233

29@4 D$=T13$CI. 17 3328 IF I1¢23<144 THEM Z3235S

2GA5 GOSUBR 43203 2322 IF I1422<1d44 DR I14Z25:181 0

2910 IF Z<»B THEHM 2935 . RMe=B THEN 2327 )
2915 PRINT "INVALIOD CHARELCTER IN F222 PRIMT "ERROR: MISSING DPERA i

ALFHA LABEL" L. HD”

2926 GOTO 2333 23en LUTD 2333
2935 MCMI+I+12=C2(2s 3327 MOMLx=Y



——

—

LN&Ccnicn o=

D Y I S )
o) Uad Ca) o] i £ K
e Mt B ' WP | S S

AN N AR N
L1 o B

L] Cod Lol ed Eid

Y|

Y|
=.J

a)
N N U N A NN RN

H
=

] Ek)
et
) BN

L} ] U
[ s

cianenancnan N Ch
LG ARG b

b L] ] P

Lol L) Cad nl ) e

S REYREN|
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LI

"qEB
3263
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s
2088
2585
2330
36108
265
Z61a
2615
2626
2625
3638
1635
J6408
2645
26548
2655
2Gof
26635
2675

26 dl
2635
2690

MI=HM1+1

MEXT 1+ FEMD LGLODE LO0Fi
MeMli=19:s

McMi+id=B | IN ZHD BYTE
HnM1+#*=4F

PPIHT "EDMPILHTIDH COMFLETE
Ei"

COTO 29588

b 3ERE CORRECTION SUBF
FRINTER IS =

Mmi=E4
PEIMNT "THE IHMSTRUCTIOM GIVE
M OWHZ: ":AFCF{dx+1,K-13

PRIMT “GIYE CORRECTED THSTR
UCTION (HITHOUT LIME #3  °
DISP * (TO ARBORT COMPILE. T
“FE 'ABORT': "

INFUT T3

IF T#="ABORT" THEN 4115
P{J)=LEHCA$ I +1

AS=ATLTHL" 1

RETURH

| &% 'RUN' ROUTINE#®4

DISF "EMTER THE TITLE OF TH
E PROGRAM (8@ CHARS DR LESS
'}I’i

INPUT T3

| ¥WRITE TO A FRINTING DEVI
CE
H1$=CHR$CZ7LCHRF(Z LI RCHRE .
zx + SET UP DIABLO CHTRL CO
DES

H2$=CHR$ (27 )4CHRE( 33

Hdg="

PRIMTER IS 2 | 2 FOR DIABLO
USTNG RSZZI2c INTERFACE
PRINT CHR$(12)

PRIHT LUSIMG "18%.SAR" : T4
PRINT * *
®x=Sz DIv 7

IF 52 MOD 7Y>8 THEM ¥=X+1

FRINT ™ FROGRAM RE
GISTERS NEEDED: ;¥
FRINT “ *

P SET PRINTER BRCKE T 255
i RENMD DIRBLO QUTFRUTH
F1,F3.F4.F5,F7:HL.HZ.F%=n
Fe=3

FAR=1

FOorR I=1 TO 132

Bilx=p

NMEST I

I IHSTN TEHAHMSLATION SuUup
S1lOeF2+13=MCF1+13

Fi=sFi+1

Fa=Fz+1

FEI=F3Z-1

IF F2<4>»B THEW 35483

FS=@

GOTO 3885

IF F3<8 THEHN 2&55

FS=F5+1

LGOTO 38E5

IF S1CF23<>8 THEHW F7=F7+1
IF MEF12>1432 THEN 2770

I ¥1 BYTE IMSTHSY®

IF MIFL12<>29 AHD MOFL 2<% 320
THEH 2788

F3=MJ{F1+1> MOD 15+1
Fa=F5+1

GOTO Z2&5

HP-85A Adaptations of PRGMBR and FULFCN 73

L LG L0
0 =d = Ty £y
L) v RO R ~CR | R

A G L £e] e )

Iad
LD
0N]

il
L0
0
(L

IF MoFl1x<ie OR MuiF12>28 THE

H O EIV56

I=F1+}

IF Molx<ie OF MOIN>Z28 THEN
2725

I=1I+1

GOTO 3718
Fa=I-Fi1i-1

FS5=F5S+1

IF FZ8:8 THEM 22685
Fa=a

GOTO 3865

FZ=8

FS=@

L0700 28685
I ¥2 BYTE IHSTHSH
IF MiF13>207 THEH Z&836
IF MCF124192 OR MoFt¥y>2a5 T
HEH Z£16H
Fo=F3+1
IF F1+2<52 THEH Z8&9
FZ=2 -
ZOTO 2365
Fa=MIF1+2: HMOO 1642
ZOTO ZRES
FZ=1
Foh=Fo+1
GOTO 38585
%3 BYTE IMSTH¥
IF MOF12-240 THEH 3558
F3=2
Fao=FS+1
GOTO 2FERS
FE=MCFLI» MOD 18
a=F5+1
i BAR LCODRE ROMW SETUP
%F F2<1s AHD Fi1<S2 THEM i@
Hi=H2
HZ2=F23
SiCcd2=Ht MOD 1&8%is+F5 Mano i

=

IF HI1<=F2-3 THEH 3985
Hi=FZ-3

S1C3r=Ht MODO 16¥%15+HI MOD 1
=

S1C2=P3Xi15+F4 MOO 16

FOR I=2z TO FZ2

FI=F2+31<12 MOD 25&

IF F9>=25& THEHW Fa9=F2 pmMap =
b+

MERT 1

S1iT1l:=F3

P COMYWERSION SECTION:
Fa=F4+1

FOR I=1 TG F2

A=SIC T

FOR Y=2+I%8 TO I+(I-1:48 =T
EF -1

E{Y¥Ya=¥ MOO Z

A= DIW 2

HEXT 'Y

ME=AT 1

Brl:=R

BCzZ:=R

E{FZ4&8+Z3=1

ECF2%8+4 =05

PO ¥BARE CODE OulPuTs
[=F4+1-1

TIF="ROM "&FMF${I38* ¢“s£FNF
FEFED

IF F&e=F7 THEN 48B3
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Ti$=T1%g"
T1$=T1$%" "
PRINTER IS5 2 | LU FOR DUTPU
T DEYICE (PRIHTER<FLOTTER:
PRINT USING "32X.20R" ; Tis
H$=II il

FOR I=1 TO FZ4&+4

IF BCI)=8 THEM A$=A$s":>

“GFMFECFT

IF BiI:=1 THEH Af=RpFEL">%2>

HE®T I

PRIMT USIMG "3X, 3R.10A.215A
&HY o HiF . H4f.AF,.HZE

PRIMT " *®

IF F4 MDD 15=8 THEN PRINHT C

HP$C122

I RESET PRIMTER T 25H

L CLERWUP SECTIOHN:

FOoR I=1 TO 16 | ZEREQ QUT 18
BEYTE BHE CODE ROMW BUFFEE

S1CIn=9

EClo=s

HEST 1

FokE i=17 ToO 132

Bili=u

HEXT 1

F2=23

Fe=F7

IF F3=v THEH Fe=F&+1

IF F1<52 THEH Z&85

FRINT "BHE COBE GENERATION
COMPLETED™

CHRIN "EDITE"

:

PRINT "ERROR # “.ERRH;" 2FE
M AT LIHME # ¥“:ERRL
PRINT " COMPILE<RUH ABORTED

STOP
W, 0=t
=59

=C¥+Ys DIy 2

IF D$EC.CA=C3LZ.7F THEHN RET
RITAE

IF D$SLC.CAYC3LZ,. 23 THEH X=7

IF DFLL.CASCFET . ZX THEN ¥=7
IF %<=Y THEM 4385

+Ys OIV 2

Cl=fie-C+1+1

Gl=Cl+{D=C:

IF T#FLC,0JF=IFEC1.0U13 THERM 4
458

IF T#FEC.DA>T$CCL.013 THEHN %«

=7+ 1

IF THEC.DACIFCCL . 013 THER ¥

=F-1

IF H<=% THEH 4Z7 iR

SOTO 4356

c=c+1

RETURH

END

P RFUNCTION DEFIMITIOMS®

I MNUMBEE FORMAT FCH

GEF FHMF£CH>

OiM HFfLCS]D

IF H=18 THEH 4483
ME=CHRE$fIH+48>

GOTO 4218

IF Hr=16d@8 THEH 4&cE

HF=CHR$C(M DIV 18+4238CHR$H
MOOD 1&a+450

GoTD 4910

IF N:1apfe THEH 4590

I=W DOIY 18R

d=H MOD 1a&a DI 14

HE=CHR+(I+433&CHRE+ J+d4 232 0H

E¥xcH MOD 184480

COTO 453103

I=M DIV 1883

J=H MOD 18688 DIV 15

E=H MDD 1648 01y 18
NE=CHR${I+492&CHRE$ J+4 S &CH
FEEFCE+482LCHRFEIN MOD 18+42)
FRHF$=H%F

Fr EMD

I TRIM FUNLCTIOM:%

OFF FHT#<D0%>

INTEGER E.F

FOFR E=1 T0O LENCOF)

IF D$CE.EJI<"" THEHR sz26
ME=T E

ISP "TRYIMG TO TRIM BLANEK
STRIMGHH

LOTO 4115

FOR F=LEHID#*) TC E STEP -1
IF D¥LF.FIx"" THEH 52686
HEXT F

COTOD SZ2e6

FHTH=D¥LCE.F 3

FH EHDO

END
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85A Adaptation of FULFCN with Data Table

1Ty i

R

Ced o) s 150 151 (50
o I B s B I LR

p.hp-ml,_l_h.hl,_u.'_l.

o ] Tol b 50 L0 0 00 T )
o B o B o o R hon T I Y

Pt Tk Tk Pl ol b s posb g e

fi
L
el

=4
(A

[ I

[
(W
I"l"'

L.
i Y
il

) ERN

Led 1a)
nn

(Y|

N

g |

]
iy
&

e
=)
"l

I RSKES FORE HFEF-410 CopfARdG=s T
o MREE 41C EAR COQUE.

OPTIOH EARSE 1

NiM THEE2G3.R1FE563, A2FLSa] . F
1ol . BFLS153, ~$3C1RA.T#L7223
ODIM AFCS81. 7902813, 13305127
DI Bldia» DEZA:, 0141220024
1222, RALCLZ22 A2 1222, 83015
ODIM R20158.WEC1 3

I READ IH 41-C FIUUMC THBLE
ASSTICH# 1 7O "41FCHET

OH ERROR GOTO S#Bd

FOR I=1 T 122

d=1+6%CI-12

READ# 1 TECAF. D1 0201 5,
R1ICIs, A2 T0

MEXT I

AS=SIGH# 1 TO *

TZ2=I—-1

W ERROR COTO 3128

GISP "WOULD ¥ou LIkgE HELES®
IMFUT %%

¥E=KE[1.173

IF “¥F="N" THEH 47O

FRINTER IS 2

FREIHT "THIS FGM ASks vouU FuR
HF-41C BHR CODRE TYPE COMMAN

EIE; . T

FRINT "TYPFPE THE COMMAND AS Y
U MoULD OH THE 4410 WITH FOL

LOWIMG EXCERPTICHE M

FRINT

PRIHT "FOR HUMEEIC DRTA: DAT
A ¥% %4 =

FRINY "FOFE ALFHR EEFLRLCE DBAT

H : c DATH '%% . . . 3%

FEIMT "FOR RLPHH APPEMND OHTH
; DRTAH A% . . . %%

FRINT "FORFR SEGUEMCEDR DRTHR U5

E - FOLLOMWING FORMAT - M

FEIHT " DHRTHSEY SEa#: ¥ (%

FRIMT " FOR IMSTRHCE. DATHSE

2 45: 1 . 234 OF ORTRSE#S 13

1 TEEFT BT

FRIMT * SIMILARLY. ALPHAR TEX
T STRIHNG ARGUMENTS: LIEKE
“ER 'SgR+"

FRIMNT " RRE DELIMITED WITH ¢

PRINT
PRIMT "FoORE FUHCTIUH MHMES US
THG 270

FPEIMT "UsSE '"&°'. 1

2 TR+ OR
'LREEG 1B OR O OTobLwt oM

PRIMT *IW FUHCTIOHS LISIHG TH
E NOT E@UALEIGH USE '#°' INST
ERD.1i.& "x#Y?' "

FEIRT "IM TEXT STREIMHLGES UUSE

#' FOR HOT ERURL. '%° FOE Z.
AMD "' FOR HHisLE "

FEINT

FRIMNT “EHTER 79 FOR HELPF HT
ANY TIME . "

FRINT "TY¥FE ‘'#57T0FP" TO STOP
THE FEOGERM™

FEINT "EWD AL EHTRIES WITH
THE ‘'EMDBLIME’' EEY®

aoq

bk e LA L L LD MDD D

-
cn B I oy s B 0 1 N R R R

R
[
$ Kl
Y

0 B o I 0 B B e B A

r

(N

1845
1846
1856
1H33
iael
1Ae3
1aZh

QISP “TYPE FUNMCTIOM TO BE &0
OGED™

IMPUT I

L=LEM:I$>

I THITIALIZE STRIMGS

F$:IE il

HI$=II i

A2%=""

Af=""

| ¥PARSE OUT THE FUMCTIOMN AN
C ANY ARGUMEWNTEX

T2%=1%

LOSUE S8G8

IF T2 THEH =214

1£E=T3%

IF I%="%STOFP"™ THEH STOF

IF L<=9 THEHN 4789

FOR I=1 T4d L ! PHESE LOgFP
IF I£CI.I13=" " THEH &38
FF=F$2I15CI. 17

MEXT I

COTO 2@8 | HO ARGS S0 JUMP
TA$=T1%FC1.L3

ROSUB SG86

IF 79 THEHW 218

R¥=T9%

IF LEMCA$I <2 THEM 838

IF ALl . 13=""'"" OF AFLi. 1 A="H
" HHD AfLZ2.23="'" THEH ¥Foa
FOR I=1 TO L

IF R#EI.Id=" " THEHN 73im
Hi$s=A14A$LT. 13

HEXT 1

LOTO 2@ | HLY UOHE REG
TO9¢=R$LCI.L3

GOSUE Saad

IF 79 THEH 316

H2F=T9%
LOTO SR
I=3

IF R$¥C1 . 13=""" THEHW I=2
FOR I=1 70O L-1
IF R$LI.IX="'" THEHM 2598
MEST 1
Rl1$=R%
GOoOTO @A
Ri$=R¢C1.13
I=1+1
CoTD 73@
| ¥EHD 0OF PRRESE FOGUTIHEX
i WHS THERE HM IHZT .7
IF LEH«<F#%>:88 THEHM 238
OISk "ERROR IM ENMTREYY,I1%
COTS 428
Li=LEH{F#%)
Ld=LEM{RL1F
L S=l EH{AZ%>
IF F¥="27" THEH zZ4R3
IF FE="0ORTAH" THEH Z2Zas
iIF F¥="0OATHASELG" THEHW 2
I HHERE FOF FUNCTIOHNGSH#
w=1
V=121
I=LEHI{F#:
Z=LHE+Y 2 DIV 2
al=0t2=12%8+1
BlizZy=Ff4
BlC3i=D1<¢22%1a+02 2
IF FEC1.I3=T$LA1.Z1+1-13 TH
EH 11328
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234
1248
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[
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(N
Gl i3
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L e o Iy B R By W

1 2305
1424
1434
1448
14568
14548
1473
14309
1438
154y
151tnm
152¢
1538
1248
1958
15a6d
157@
1586
15508
1686
laeln
1628

136
1648
1550

16286
16960
17948
Ivrie
1720
1748
177

IF
EH
IF
EH
IF
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FSC1, I3<T$CZ1.21+1~13 TH
¥=Z-1
FEL1. 13> T$LZ1. Z1+1-1F TH
H=Z+1
K=
DISF

THEH 1@54
"FUNCTION NOT FOUHD IN

TRELE" ,F#%

GOTO 429 1
IF RicZ22xB THEH
#FUNMCS WITH MO ARLGSH
IF L4=8 AMD L5=d THEH

HZK FOR IHSTRUC
1236

1214

DISP "THERE SHOULD BE NO AR
GUMEMTS FOFE THIS FUNCTIOH ™
g

ISP "FLEASE ENTER THE FUHC
TIO0OH AGARIKW"

LOTO 43@

H=2

COTO 1454

FUNCS MWITH ARGUMENTS
GOSUE 2386 |

TYPE OF RREGY

IF A4>4 OR AS:4 THEN 428
IF AL¢Z2»=2 THEN ZB5H

;

#oIMGLE REG FUNCTICGHSH

IF L4>8 THEMN 1314

DISF "HREG RERUIRED":I4

LUTO 1174

IF AIF="1IMDO" THEHN 1548

IF A4=8 THEHN 14298

IF Ad=2 THEHW 1648 ! (A-J
IF A4=3.3 THEN 15858 | (g—e:’
IF Rd4=4 THEH 1498 ! STARCK

b SIMGLE ARG. ALPHA TYPE

iF

R2CZ3=1 THEH 1476

UIZP "ALPHA ARGUMEMTS NOT R
LLOWED FORE THISZ FURNCTION®
LOTO 1178

S1=4

k=1

M=2+LEMCHI%
GOSUHE 2595

GOSUE Za38 ! CHECESLUM

GOSUE 2Z99a | OuUTPUT

GITO 420

P #5IMGLE ARG . HUMERIC TwrPe#
IF R4<>4 THEH 15768 | STACED
IF R1F="%" THEMW ZE=11i5

IF AHIF="%" THEH ¥=114

IF A14$="2" THEH ¥=113Z

IF A1%="T" THEH ¥=112

IF A1#="L" THEH ==1ic

GOTO 1&628@

IF FF="5GCT0O " THEH 1778

IF FE="SIFE" THEH 1775

IF F$="DEL" THEH 1773
A=INTCVALLRBLIES D

IF X>=8 AND Z<=93% THEH i1ss28
OISP " ARGUMENT OUT OF EBRHG
E

GUTC 117464

IF A4=3 THEH X=MNLUM{Rl$:+37
IF A4=2.5 THEHN H=HUM(Bi$:+7
&

IF F$—“HEQ“ THEM Bil{i3Z2=224
IF F#="0GT0O" THEN EBi{IZ =205
IF F$-“LBL“ THEH BICZ =217
Blidx=¥

M=4

GOTO 145@

I YHERE FOF DOEL-GTO - SIZEX
IF F#="0GT0_" AHMDO ARig=" " TH
EW Blidnx=15 1

[ Pyt Pl o
Y S PR
00 = 1Ty )

P [ P [0
[ T ol =

LR AR A
0 By T o T e S Ry N v

Pt Pt i3 P P o P
000 = T L B

P P D P 1 P

[
Pa [ [
L0 OO 00
G~ LA

o
rllhl'
L
e

EEJE
2299
230@
2216
=329
225R
2348
2356
232650
2370
2Zae
229H
~dHE

IF F#=2GT0O *©
EN Bl{3:x=255
IF F$="6GT0O ¥
EM 1228 |
BEloedr=YAL{A1$
BEl1C5x=VYRL(RLF?
M=%

LOTOD 1468

IF L3>8 THEN 1278

HHLD Arl1%=%" " T1H

HHE H1%=" " TH

OIw 25&
MO0 256

DISP "MISSING ARGUMENT FUR

'IHD' Y. 1%

GOTO 117®

IF AS<:*4 THEH 1948

IF AZ$="%X" THEHW X=115

IF AZ$="Y" THEH ¥=11i4

IF A24="2" THEHN %=113

IF A2%="T" THEH X=11Z7

IF A2%="L" THEH X=118

GOTO 261@

IF AS=8 THEH 1978

DISF “"IMPROFER ARGUMEHT FUR
'IMDY "L I3 .

GOTD 1i7E

K=IHTCMALCAZEY

IF %<& 0OFR %>9% THEH 1958

Blid4)=128+¥%

M=4

GOTO 1468

[ #THO ARG FUHCTIONSS

IF L4:8 AND LS5>9® THEM Z@os

DISF "TWO ARGUMENTS ARE REG

UIRED, ™

GOTO 117@

IF fA4=1 THEH 2118

DISF "IMPROPER 1ST ARG®

COTO 1170

IF AS=& THEN 2150

DISP "IMFROPER ZHD ARG

COTO 1178

AS=URL SAZ$>

IF ABS{AGY <SS THEM 2za@

DISP “"KEYCODE I5 0OUT OF RAM

GE "iAZ2%

CATO 1176

W4=AES{AGE> DIV 18

D4=ABSCAG> MDD 1D

IF RE<A THEN U4=(ARS<Ac. O

Y 18+3> MOD 15

Ricdo=U4¥1i6+04

31=5

=1

M=4+L EMCAR1%)

GOSUE 2896

GOTO 1468

I DATASEG TYPE CODRE
AF=R1$E:.L4-10 | STRIP . ¢
Al%E=HZ%

RZ%=H%

L4=LENCH1%:

L3=LENM{(RAZ%

! DATH TYPE BAR CODE
LOSB ZZ8B | FIND ARG TYPE
iF L4=8 THEH 27489

IF R4>4 OR RS>4 THEN 428
IF Rd4=8 THEW 2326
IF Ad4=1 THEHW 25408
IF Rd=2 THEN Z778&

I # NUMERIC DRTR #
| SET THE DIGITS
FOR I=1 7O L4
AI=HUMCRLI$LCI. T3

IF =1i>=48 HAHD X1l<=5
CI>=VALCAL$LI.Id>

tHEM [
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41 F RISLCL. I3=" * THEH OuIx=i 2822 H=LEM{AL%>+3
L 2825 BIC320=(52-1> MOL 256
2428 IF ALIFLI.Id="+" THEN O<I)=1 ZBz28 S1=4
2 IR3IB GOSUE 2839
2438 IF ALFLCI.IJ="-" THEMW DOcIx=i 2835 GOTD 1460
2 b4V FEHD OF MAIN FOUTIHE®
=448 IF AL$E1.I3="E"™ THEHN DCIx=1 2858 ! CALCULATES AH &8 BIT CESUM
< FORE H EYTE BRE CODE .,
2458 IF DOIs<@ OF OCI»>14 THEMN 2 2l 1 H MUSY BE INITIALIZED T4
P 3% MUMBER OF BYTES IN THE CODE
2468 HEXT I Ave | BEFORE THIS ROUTINE IS CH
24783 IF F#=“"DRTASER" THEH 2592 LLED.
2471 IF LEMCAL$»>1 THEHN Zz47% IA2Ga C=3
2472 Ble2»=96+18 2h3R FOE I=2 TO H
2472 Bl{i3:=168+4+011 1) iy C=C+EidI>
Z4rd H=3 2128 NHEET I
2475 GOTO 1468 Z13@ C=C DIV 256+C MOD 256
Z47c I¥=R1%¥ 2id4é C=C DIV 256+C MOD 258
2458 IF L4 MOD 2=8 THEHN 2574 21568 Bidi»=C
2498 Bl =96+07 172 3178 PETURH
o8 =, =188 ! RRGUMENT TYPE ROUTIHE
231l GOTO 2538 2126 ' DECIDES TYFE 0OF 2 POSSIBEL
2228 Bldz2y=184 E REGUHMEMTS AND
2525 Jd=1 2z2za@ 1 RETUENEZ INFO TO MAIN PROG
25328 K=3 RAM IM A4 FOR THE 13T ARG
2235 FdR I=1 TO L4-1 =STEPR Z 2218 ! AND RS FOR THE zZHD.THE AR
2048 Bl K =160 12+001+1 0 G TYPES RARE DEFIMED:
2308 K=K+1 3224 | TYFE MEAMIHNG
236l HEET I 2238 1 5 MUMERIC DHRTH
2378 H=2+LEH{Al%: DIV 2 Sz24g | i ALPHA REFLACE DATAH
22268 GOTO I14&6 2258 | Z REFPHH RFFPEHD DATH
=038 S2=VRL{A2% AZ2eHa | 3 A THEOUGH .
Sodl P1oz2=33%16+(S2-1) DIy 256 Z27TRa 1 3.5 a THROUGH e
2l BlOZr=(S52-12 MOD 256 I2gm | us STACK ARGUMENTS
SE2R k=4 2298 1 5 EREOES IM ARGE
2630 =1 2388 A[4=4
2640 IF LEHCRLIFY MOD 2=8 THEMH 26 F318 AS=8
oa 33268 IF Ld=a [HEH RETURH
ZaaB K=3 23328 IF AL$E="IND" THEH Z&lp
Zeel J=F 2348 IF L4=1 AND R1F="E" THEH 34
Z2evd Blidr=1c¢1B+0¢ 1 i
26308 FOR I=1 TO LEHCA1%: STEF = 2308 FOR I=1 TO L4
SE28 BIlOEI=18RDCI 2400 +1 2308 HAlI=MUMARIECI. I3
2708 K=k+1 2378 IF (X1<443 0OR Hi>572 AHD ¥i<
2718 HEXT 1 63 THEN Zdi4n6
2728 M=3+LEM{AL$> MOD Z2+LEMCALE£> 42388 MNEST 1
oIy z 23298 LGOTO 2616
273a GOTOD 1468 Z488 IF L4>1 THEMH 3438
2748 OISP "ERROR IM HUMERIC OARTH 241 IF HUMCALI$>):-64 AHD MUMCRLI$
T {75 THEH R4=3
2ol GOTO 117a dzi IF WUMIA1€Y>96 AHDOD MUMCAL$
acra@d t /HLPHA AFPFEHND DORTAH 182 THEH fAd4=3 5
2778 IF F#="DATASEG" THEM 285/ 24278 IF Al$g="3E" THEN fd4=4
2773 T#F="AFPPEND"&™ *"&fAigan = 2448 IF RAiF="¥" THEN Ad4=4
2788 Bli2Xx=128+1L4 2458 IF Al$="Z" THEH ARd=4
27968 ' SET BYTES 7O ASCII VALUE Z46B IF Ai%="T" THEH Ad4=4
cokhla Si=3 2478 IF RIF="L" THEH R4=4
2818 H=LENdAL1$»+2 2428 GOTO 32534
2828 GOSUB 32894 2498 IF AL%E1.13="R" AHD AisLZ.Z
2848 GOTO 1466 J3=""'" AND A1$CL4.L4TF=""'" TH
2858 S5Z=UARL{A2%: EH R4=2
2823 IFf=F%i" "QH2$2": ARPPEHD"z“ 2588 IF RALIFC1.13="'" AND Ais$LCL4.
RER1ERT Y L43=""'" THEH HA4=1
2860 Bli2=11X1A+(52~-1{> OIY 258 22168 IF A4d:b THEH Z556H
2890 M=LEH(AL1$+3 2528 A4=3

2528 LGOTO 2825 J230 DIsSF "EREOR IM DATA. CHECEK

2226 ! # ALPHA REEPLACE # FOR MISSIMG ' OF IMPRGPER
2948 IF F¥="DATASEA" THEN 3619 MHUMBER"
2943 I¥#=Ai% 3349 RETURHM

| 23530 B1lc2X=112+L4 233k IF Ad4=1 THEN AlF=RI$LZ.L4-1
2268 COT0 2246 1 |

F818 SZ=VARAL{AZ$> 2368 IF A4=Z2 THEH Al$=RI14E£3.L4-1
S8 Bli2)=10%16+.S2-1 DIy 255 |
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227v IF A4=2 THEH RI$=H1% 4u43 MExT I
2%28 IF HA4=2 5 THEH Al1%$=HI1% 4956 BEF=BFL" "> 2
2238 La=LENiHI#F: 40855 PRINT I#%CHR$CZ726CHREC31 2%
Zewb 1 SECOND AEGUHRENT CHRE$C2D
Zeld IF L9=d THEHW RETURH d@od IF FF="ORTA" OR F$="DARTHSEY
62 FOR I=1 TO LS " THERE 44a&5
2638 X1=HUM{RAZ2FLI. I3 dued IF AliZx=8 THEHM PRINT USIHNG
2e4d4B IF Jx1442 0O ®1:573 ANDO Xi< e 1.5 R = 2
+63 THEH Z2&78 4878 IF H1CZ>=1 THEN 4825
265 MEXRT I 4875 IF R1ICZx=2 THEH 482%5
2668 GOTO 3819 4828 G070 499A
Je7B@ IF LS>1 THEW 3760 4855 PRINT USTING "B3BAR® : EBF
Aol IF REZF="X" THEH ARS5=4 4828 PRINT CHRFC(Z2VILCHRF{332
Je88 IF AZF="Y" THEH RS=4 Fa35 L=i+1
2738 IF RAZF="2Z" THEH RAS=4 4188 IF L<15 THEH RETURH
arild IF HZ2%="T" THEHN RZ=4 4105 PRINT CHE$C(12>
27z IF HAZ2%¥="L" THEN fAS=4 4118 { =6
273 IF MUM{AZE >64 AND NUMCAZS S 4115 RETURH
<v3 THEM R3=3 4128 ! ERRZES
2740 IF MUMCAZE2>96 AHD HUMIA2F: 413 IF EREN<{>5c THEHW gaza
i@z THEN AS=3.5 4148 DISP "IMPUT STRING HAS TooO
2708 LUTO 3818 LoMG ., PLERSE CHECEKE IT.*:ERF
Zred IF AZFLEL-13="A" AND AZSLZ.Z2 L
I=""" RAHD RAZELLS.LZA=""" TH 42808 GOTO 11749
EM H2=2 2Bae T9=n | FLARG FOR HULL STE
ey IF RZ3L01,13=""" AMD R2Z$CLS, oHild FOR I=1 TO LEHL{TS#?
L2A=""'" THEH A5= 282 IF T9$LI,I3<>" " THEH 588
Sl IF RS>@ THEMW 3218 A28 HEXT I
273 A5=5 2Bd4@ T2=1 | GET HERE IF HMULL ST
2evbd GOTO =538 28383 RETUEH
321 IF RS=1 THEHN AZ$=n2%LZ.L5-1 288 TO¥=T2%LI1
4 : 2878 L=LEN(TS%)
Fzaz28 IF RAS=2 THEH RZ$=HZFLZ.0L5-1 =821 IF TSFLCL.L3<*" " THEH S854
1 S8 T9%=7594%L1.L-113
do.58 IF AS=32 THEM ARZ2¥=Hz% 21yl GOTO S5A7H Ay
2648 IF RAS=3 .5 THEH AZ$f=RZ% SHBd E=EERHN J
25808 IF AS=4 THEHW RZ+=RZ% 2818 E1=EREL
Jecld LoO=LEMI{RAZ$> 2628 IF E<>62 THEH 5458
2BY8 RETURH : =838 DISP "CARTRIDGE MOT IN FPLHC
32860 | ALPHA STEHLG PLHECEMEMT sSup £E."
2598 k=1 cd4Pl GUTO Si19a
22808 FOR J=51 TO H o853k IF E<>ee THEH 263806
2218 Bl1<J0=HUMIB1$EK. . KT s@gol DISP "FILE MOT OPENED. WILL
2328 IF RISEK,KI="%" THEH BidJo= TEY AGHRIN.*
125 chBog GOTo 185
35338 IF ALIFLE.KI="R" THEN Bi{ = 2828 IF E<>s7 AMD E<>73 THEHN Sige
13 a
2948 IF BlFEE.KI="#" THEN Bilc¢l)= =2B3n DISF "CAN MOT FIND FILE 41
Paf FLHE'"
235068 KEsk+1 2108 DISF "GET TAFE MWITH ‘41FCHS
386l HWEXKT J " FILE GOH IT.°"
29708 EETUREH il DISP "HAVE YOU IHSERTEDR THE
3836 | OUTPUY STRING GEMERARTIOH THFE?Y "Y' 'ORE'N'"™
2994 FOE J=1 10 H =128 INPUT X%
2385 D3cdr=BicCd> 2130 IF XE="¥Y THEN 18%
4200 FOR J=J%5 TO (Jd-13%5+1 STEP Sid4@ IF a%<>"M" THEHM 8119
—1 Slo8 GOGTO 2156
4@y B2CIx»=D3C ) MOD Z =168 ODISP *"TAPE READ ERROR *
4Ble D3Cdx=034 1Y DIY Z 217 GOTD 148
4815 MEXT I 21208 E=EREN
4828 HEXT 2138 Ei=ERRL
4023 BF="3> N 3148 PRINT "ERROR"GE."AT LIHE".E
46838 FOR I=1 TO BXN 1
4835 IF B2{I13=9 THEH Bf=B$z "> 2158 DISP "ABORTED"
" 21768 END

4048 IF B2(I>=1 THEN B¥=B$2°:>3>
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