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iv
PREFIX

PREFIX, an HP term for the first byte of a multi-byte instruction...

Just as we thought we had mastered our friendly little 41C's and CV's, HP has
introduced a battalion of new functions, new peripherals and new concepts. We
find ourselves referring to peripherals as devices and to devices as 'Listeners"
and '""Talkers'". No longer do we simply clear a program when we are done with it;
we may CLP it, PCLPS it, PURFL it or PURGE it; we may READP it, MRG it, GETP it,
RSUB it or READSUB it. We have main memory, extended storage registers and Ex-
tended Memory. There are programs and files and text files and Extended Memory
Directories and Mass Storage Directories, DIR's and EMDIR's. CATALOG positions
the calculator to a program but EMDIR does not. However, we must '"point'" to a
register before we can recall it, or GET it, or READ it. We CREATE data files
and SEEK data registers on the '"'medium'.

And, with the notable exception of the TIME Module*, all are accompanied by
thin manuals, devoid of examples and comparisms with not an application program
in sight. To further assure that countless 41C owners will be committed to the
State Home for the Perplexed, HP has acknowledged that possibly the most inter-
esting and powerful 41C functions are not hinted at in any of their manuals and
handbooks, namely, Synthetic instructions. Richard Nelson, editor of PPC Calc-
ulator Journal and founder of the world's first and largest calculator user's

group has commented '"...today's hardware is so powerful and physically small that
the machine fits into a pocket or small corner of a brief case, but the software
fills a filing cabinet.'" Thus it was that Richard called me in February, 1982,

and suggested that I compile a syntax dictionary for the 41C. I began the pro-
ject and soon found myself behind a pile of over a thousand file cards with 41C
functions and their parameters! A truly complete dictionary would include every
Application Module program and a wealth of examples. Of course, this would have
made an expensive 200 - 300 page book. To stay within reasonable bounds, we
decided to include the most used functions with an outline of how to use them,

a sort of glossary/quick reference guide to the 41C system and some of the new
HP-IL devices.

An attempt has been made to include reference material that is new, such as
Robert Swanson's graphic TONE table and musical scale and four pages of function
timing, an invaluable aid to any programmer who needs to get the most out of
their machine. Richard Nelson has generously permitted us to reprint his article
on the '"Byte Grabber'" where he outlines a simple technique that will take any
user into the land of the 41C's undocumented (by HP) mysteries and yield prac-
tical results. Also included is a short Key Assignment program that has passed
through the hands of programmers on three continents and an article on a function
whose name sounds like an April Fool's joke but which can "assign' every Printer
and Interface function to a single key!

In the near future, the author and Corvallis Software will be attempting to
fill the gaps in published HP-IL documentation with practical applications and
examples, and, rather than merely lament the paucity of manufacturer published
support material, accept it as a challenge and an opportunity.

CjOvu7 ELLAC7C/{; {:3 Q«)u«ﬂiré;/uﬂ

* The TIME Module Owner's Manual is an outstanding example of complete documentation and in-

cludes short routines that can get the user started as well as abundant and clear explan-
ation of ali TIME functions and their formats. The Petroleum Application Module and TIME
Module manuals should certainly set the example for future documentation and be regarded as
benchmarks. At this point, however, they stand alone.



A WORD OF EXPLANATION

Following are representative dictionary entries and their formats.

41C Terminology:

CONTROL WORD A formatted number in the stack or a data register used by various functions to

define parameters. ISG, for example, uses a typical control word of the form iiiii.fffcc
where iiiii is the current value, fff is the test value and cc is the increment value. GETRX
(XFUNCTION) uses a word of the form bbb.eee where bbb specifies the beginning register number
and eee the ending register number. Examples of word formats are given with all functions

that require them. See the particular function.

how and where to
XROM number Type of function general purpose input parameters
A peripheral function: ’

CREATE HP-IL xrom 28,01 Mass Storage function to allocate data file registers.
[11X: number of registers in file||] | | IALPHA: file name ( =7 characters) ||| ————
Possible error: DUP FL NAME. CREATE does not replace an existing file of the same name as
do other mass storage functions. See CRFLAS, CRFLD, WRITING DATA, ZERO.

limits and possible errors cross references or similar sounding functions
/—_Subroutine levels left to user

DR DELETE RECORD, PPC ROM 20,38, SIZE 010, Subr. levels: 5. To delete the nth record
(adjacent group of data registers in main memory), input n, xeq DR. The following para-
meters must be pre-stored: RO7 = 1st register of entire file

RO8 = number of registers per record
R09 = number of records in the file.
See BLOCK OPERATIONS - PPC, DELCHR, DELREC.

inputs, prior to
use

' where related routines may be found

CHECKSUM CHECKSUM ERR CHECKSUM ERROR CHKSUM ERR

Different peripherals spell similar terms and messages differently. In this example
"Checksum" is spelled by the Card Reader, HP-IL and XFUNCTION Module.

READING XFUNCTION: ARCLREC, GETAS, GETP, GETR, GETREC, GETRX, GETSUB, GETX. MASS STORAGE: READA  etc.

/

Groups of funcéions are listed as an aid to the reader

[11Z: year YYYY]]| [11Y: month MM||] | 1|X: day of month DD|||

When several parameters must be entered they are separated by ||| for clarity.

XROM and Execute are spelled in lower case to distinguish them from function names.



l\ A - ADATE

a REGISTER A 41C status register containing subroutine return addresses 4 - 6 and part of 3.
AbsoTute address 00B.  See Appendix The Status Registers.

A? ASSIGNMENT REGISTER FINDER, PPC ROM 10,02, SIZE 012, Subr. levels: 3. Returns the number
" of assignment registers used to X. Caution: may alter or delete pending Timer Alarms.
See KEY ASSIGNMENTS - PPC.

Ab ALPHA STORE b, PPC ROM 10,61, SIZE 000, Subr. Tlevels: 0. Used to provide ROM entry at
" arbitrary points by moving the program pointer, for example, at a local label or a Micro-
code routine. See b REGISTER, PROGRAM POINTER - PPC.

ABS ABSOLUTE VALUE or magnitude of a number, also useful for storing positive numbers temp-
" orarily in L such as control numbers for ISG or DSE.

ABSOLUTE ADDRESS Refers to a register number referenced to the T register, R000; the X reg-
ister, R003; e register, RO15; key assignments, R192; to the highest data register in main
memory, R511. See Appendix The Status Registers.

ACA ACCUMULATE ALPHA, Printer 82143A and HP-IL xrom 29,01. Printer: appends entire Alpha

" register to the print buffer. Converter: sends the numeric codes of the Alpha register char-
acters to the Converter followed by End-of-Line. To use: MANIO, Converter address in X,
SELECT, ("ALPHA CHARACTERS"), ACA. | | |ALPHA: text line or characters]||| PRINT BUFFER.

ACCHR ACCUMULATE CHARACTER; Printer 82143A or HP-IL xrom 29,02. Printers: appends a single
character whose number is in X to the print buffer. Converter: sends the character whose
number is in X to the Converter. Used to send non-standard characters such as Escape (27) or
Bell (7). Characters 10, 13 and 126 are not permitted. Prior to use: MANIO, Converter ad-
dress in X, SELECT. Video: sends Backspace, Line-Feed, Carriage Return and Escape.
|]1X: Character code 0 - 127]|]| See PRINT BUFFER.

ACCOL ACCUMULATE COLUMN, Printer 82143A or HP-IL xrom 29,03. Accumulates a column of dots

into the print buffer. |]1X: Column Print Number|||  See COLUMN PRINT NUMBERS, PRINT BUFFER.
ACCURACY FACTOR To compensate for the moderate variations of quartz crystals, an accuracy

factor may be set from the keyboard or by a program. One pulse of 10,240/second may be added
or deleted every nn.n seconds between the limits of .1 and 99.9 seconds (to nearest tenth).
To calculate manually: 1

1 1024

PRESENT ACCURACY FACTOR 8640

x ERROR IN SECONDS PER DAY
See CORRECT, RCLAF, SETAF.

ACOS ARC COSINE, || |X: angle in decimal degrees]|| Check DEG, RAD or GRAD mode.

ACSPEC ACCUMULATE SPECIAL CHARACTER, Printer 82143A or HP-IL xrom 29,04. Accumulates the
special character data in X, created by BLDSPEC, into the print buffer. When BLDSPEC charac-
ters have been made with synthetic text Tines (normally saving gtr. 20 Bytes), the code takes
the form: RCL M, ACSPEC. See BL, BLDSPEC, PRINT BUFFER.

ACTIVATED PAST-DUE ALARM TIME Module. An alarm remaining in 41C memory resulting from an
aTarm that either was acknowledged with the STO key or not acknowledged at all.  See aLMCAT.

ACX ACCUMULATE X, Printer 82143A or HP-IL xrom 29,05. Printer: accumulates X into the print

" buffer, || |X: data to be transferred to the print buffer . Converter: sends the charac-
ter codes of the displayed digits in X to the Converter. Prior to use (Converter only):
MANIO, Converter address in X, SELECT.  See CHARACTER CODES, PRINT BUFFER.

AD ALPHA DELETE LAST CHARACTER, PPC ROM 10,18, SIZE 000, Subr. levels: 6. Deletes the right-
most character from the Alpha register.  See ALPHA REGISTER - PPC, AROT, ATOX.

ADATE APPEND DATE TO ALPHA, TIME xrom 26,01. Appends a number to Alpha formatted with diag-
onals (/) or periods (.) according to the date format, MDY or DMY. The number of characters
appended depends upon the display format. FIX 1 or 2: appends 2 characters; FIX 3 or 4: 4
characters (the year, YYYY portion shows the 2 least significant digits); FIX 5 or 6: 6 char-
acters. For example: X contains 1.281977 in FIX 2, 1.28; Alpha displays 1/28/77.

See ATIME, ATIME24, DATE FORMATTING.



2 ADDRESS - ALPHA STRING

ADDRESS In general, refers to a group of digits that identify a register or other data
Tocation. In the HP-IL system, ADDRESS means the sequence number, counting outward from the
41C (as Controller) from 1 - 31.  See ABSOLUTE ADDRESS, ROM ADDRESS, Appendix The Status Registers.

ADR ERR ADDRESS ERROR, HP-IL error message. LISTEN data <1 or >3]
SELECT data <1 or =30

ADV ADVANCE Printer one line. Prints the contents of the print buffer right-justified; ig-
nored if there is no Printer in the system. See PRINT BUFFER.

AL ALPHABETIZE X AND Y, PPC ROM 10,37, SIZE 000, Subr. levels: 4. Sorts 2 alpha strings in
X and Y and places the Towest value in X. To sort data in 2 registers, place register numbers
in X and Y prior to call. Sets Flag 10 if interchange performed. See ALPHA REGISTER - PPC.

/ ALARM or 77ALARM See CONTROL ALARMS, XYZALM, also Appendix Alarms.

ALARM CONDITION This condition exists when an alarm comes due or a past-due Control Alarm
activates while the Clock is displayed. See PAST-DUE ALARMS.

ALENG ALPHA LENGTH, XFUNCTION xrom 25,01. Returns the number of characters in Alpha.

ALMCAT ALARM CATALOG, TIME xrom 26,02. Displays all alarms in 41C memory. To print, set
"7 TRACE mode on the Printer. When halted by R/S, the keyboard is redefined; only the listed
keys are active: Displays the date of the alarm, MM/DD/YY DOW
Displays the alarm message, (ALPHA...)
press again if message longer than 12 characters
Displays the reset interval, HH:MM:SS.t
Advances the alarm to the next reset interval
Displays the alarm time, HH:MM:SS.t (AM or PM in 12-hour mode)
Displays the current time
Purges the alarm. This is the only way to delete an alarm. Reset
alarms may also be silenced by acknowledging with the STO key, but
they will remain in memory.
(¢) Exits ALMCAT mode.
SST Advances display to the next alarm.
This mode causes a higher than normal current drain. Programmable.
See 1/0 BUFFER, RE-DEFINED KEYBOARD, XYZALM, also Appendix  Alarms.

=l o)
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ALMNOW ALARM NOW, TIME xrom 26,03. Activates all past-due Control Alarms sequentially from

the keyboard or in a running program. See CONTROL ALARMS, PAST-DUE ALARMS, Appendix  Alarms.
ALMREL Program in the TIME Module Owner's Manual to set an XYZALM relative to the current

cTock time. The program is self-prompting and appears in Appendix C. Program uses only the
stack and Alpha register but is not subroutineable due to I/0 halts.

ALPHA DATA Error Message generated when alpha characters are in a register that requires
~ numeric data, such as COS or SELECT. TIME: refers to X or Y for DATE+ or DDAYS, to X, Y or
Z for XYZALM, or X for other functions requiring numeric data. See specific functions.

ALPHA REGISTER A group of 4 registers, M, N, 0 and P, that are "coupled" by the 41C to hold
up to 28 alpha characters (24 are displayable). The rightmost 7 bytes are in register M and

the leftmost 7 bytes are in register P. See Appendix The Status Registers.
ALPHA REGISTER - PPC Routines in the PPC ROM that manipulate the Alpha register:
AD: Alpha Delete Last Character NC: Nth Character
AM: Alpha to Memory SU: Substitute Character
MA: Memory to Alpha VA: View Alpha

Refer to the above listed routines for details.

ALPHA STRING A sequence of bytes preceded by the text (superscript T) prefix. The HEX code
for the text indicator is F1 - FF (decimal 241 - 255). For example the alpha string "ABCDEF"
is preceded by F6 and shown in program memory as ~ABCDEF.

Programming Note. Analyze alpha strings when programming, keeping in mind these lengths:
6: 6 characters can be stored in a numeric or stack register;
9: 9 characters will show in a 2-digit line number (01 - 99) when in PRGM mode without




3 ALPHA STRING - ASCII
ALPHA STRING (Con't)
scrolling; 9 characters can be appended to a 15-character string without losing charac-
ters on the left.
12: 12 characters will display with a PROMPT without scrolling (not counting punctuation).
15: 15 characters will fit in 1 line of a program.
24: 24 characters will fill the Alpha register (including punctuation).

ALTERNATE CHARACTER SET HP82162A Printer's enhanced set of 128 characters. Opposite of ASCII
Set (96 characters). See ASCII CHARACTER SET, Appendix Hex Table and Appendix Print Characters.

AM ALPHA TO MEMORY, PPC ROM 20,53, SIZE 005, Subr. levels: 5. Stores the contents of the

— Alpha register into data registers using a control word in X. Opposite of MA.
|||X: bbb.eeeii, beginning register. ending register increment]||| | | |ALPHA: ALPHA...!|]|
Example: X = 1.00702. Alpha will be stored in registers 01, 03, 05 and 07.
See ALPHA REGISTER - PPC.

AND Boolean logic operator. Two expressions or bits are compared; if both are true (non-
zero), the result is true (1).  See NOT, OR, XOR.

ANUM ALPHA TO NUMBER, XFUNCTION xrom 25,02. Converts a grouping of digits in Alpha to norm-
alized data in X. The leftmost group of digits will be converted. Proper conversion depends
upon the display mode; in most cases, Flags 28 and 29 should be set prior to conversion.

See AROT.

AOFF ALPHA MODE OFF. Takes the 41C out of Alpha mode. Opposite of AON. A typical use
would be when the program stops for alpha input. Example: "INPUT ALPHA" AON STOP AOFF.
(Key in alpha characters in response to prompt) R/S

AON ALPHA MODE ON. See AOFF (above).

APPCHR APPEND CHARACTERS, XFUNCTION xrom 25,03. Appends the Alpha register to the end of

~ the ASCII File record indicated by the pointer position. Can be used for editing a record or
creating a record longer than 24 characters for use by an 80-column Printer. The file must
be the working file. | | |ALPHA: string to be appended....||| If performed from the key-
board, xeq GETREC to view the string (in Alpha) to be edited. See APPREC, GETREC, RCLPT, SEEKPT.

APPEND (Program mode symbol: | ). To execute function, press[ ] ASN in Alpha mode. Used
in program mode to create alpha strings longer than 15 characters. See APPCHR, APPREC, ARCL.

|- REGISTER 41C status register containing bit map of unshifted key assignments, absolute
address 00A. See Appendix The Status Registers.

APPREC APPEND RECORD, XFUNCTION xrom 25,04. Adds the Alpha register to the end of the work-
ing file. The record pointer is maintained and updated automatically within the file itself.
|| |ALPHA: text string to be placed in ASCII File||] See APPCHR, GETREC.

ARCL ALPHA RECALL. Appends a stored alpha string to the Alpha register. If more than 24
characters are ARCL'd, the leftmost alpha characters will be lost. Similar to RCL, the stack
or data register is not altered. Prompts: ARCL ——. Fill prompt with a register address
(00 - 99), an indirect address (press SHIFT) or a stack register (press .).

Example: Alpha register contains the character "$" and X contains the digits 1844.00.
ARCL (.) "X" Result in alpha: "$1844.00". See ALPHA STRING, APPEND, ASTO.

ARCLREC ALPHA RECALL RECORD, XFUNCTION xrom 25,05. Appends a record from the working ASCII
FiTe in Extended Memory to the Alpha register to a maximum of 24 characters. Prior to use,
the record or character pointers may require positioning.

See RCLPT(A), SEEKPT(A).

AROT ALPHA ROTATE, XFUNCTION xrom 25,06. Rotates the number of alpha characters specified
in X, left if positive, right if negative. Compare with ASHF which shifts - eliminates - 6
characters at once. Useful with ANUM. See ALPHA REGISTER - PPC, ASHF.

ASCII AMERICAN STANDARD CODE FOR INFORMATION INTERCHANGE. A code that represents standard
characters by integers. Most of the 41C's standard characters (character codes) correspond
to ASCII characters. For example 65 = A, 66 = B, etc.

See ASCII CHARACTER SET, Appendix Printer Characters



4 ASCIT CHARACTER SET - AUTOIO

ASCII CHARACTER SET Set of 96 ASCII characters recognized by the HP-IL Printer 82162A and
dispTayable by the Video interface 82163A. See ASCII, Appendix Printer Characters

ASHF ALPHA SHIFT. Deletes the leftmost 6 characters from the Alpha register. Required
when storing (ASTO) an alpha string longer than 6 characters. Example: store the string
"MOUNT CARMEL" in registers 01 and 02; ASTO 01 ASHF ASTO 02. ROl = "MOUNT " and RO2 =
"CARMEL". Compare with AROT, AD, or ATOX which can be used to shift (delete) the Teftmost
alpha characters, 1 at a time. See ALPHA REGISTER - PPC, AROT, ASTO, ATOX.

ASIN ARC SINE, || 1X: angle in decimal degrees]|| Check DEG, RAD or GRAD mode.
~ TInputs must be less than 1.
ASN ASSIGN. Not programmable (note cross references, however). In USER mode any key except
"~ SHIFT may be assigned to any function or program name appearing in the Catalogs. To use:
[ 1ASN (ALPHA) Function or Program Name (ALPHA) — — Fill prompt by pressing the desired

key. See KEY ASSIGNMENTS - PPC, KEY CODES, PASN,

ASSEMBLY LANGUAGE A system of writing microcode programs by means of mnemonics such as AAU,
Auto Address Unconfigure or machine instructions such as JIF, Jump if... Used by programmers
in preference to writing in Binary. See BINARY, BCD, BYTE, MICROCODE.

ASTO ALPHA STORE. [ ] ASTO in Alpha mode prompts: ASTO — —. Fill prompt with a register
address (00 - 99), an indirect address (press SHIFT) or a stack register (press .).

See ASHF for example of use. Also see ALPHA REGISTER - PPC.
ATAN ARC TANGENT, || |X: angle in decimal degrees||| Check DEG, RAD or GRAD mode.

ATIME APPEND TIME TO ALPHA, TIME xrom 26,04. Appends X to Alpha formatted as time where
the number of appended digits depends upon the current display mode, FIX 1 - 6. Also appends
AM or PM if a 12 hour clock format is in use. Example: X contains the digits 5.1844 in FIX 4,
Alpha contains the string "T=" xeq ATIME, result in Alpha: "T= 5:18:44 AM". ATIME cannot
be keyed while in Alpha mode. Output format is HH:MM:SS.hh AM (or PM).
See ADATE, ATIME24, ARCL, TIME FORMATTING.

ATIME24 APPEND TIME TO APLHA (independent of mode), TIME xrom 26,05. Appends X to Alpha
formatted as time where the number of digits appended (2 - 6) depends upon the display format
in use, FIX 1 - 6. The number is formatted with colons (:) as HH:MM:SS.hh. This format is
used to display splits and elapsed times. To display the current Stopwatch time in Run
mode, precede with RCLSW. Example: the Stopwatch has reached 5:23:18.44 (may be stopped or
running); Alpha contains the string "ET=". To display the full elapsed time or split, FIX 6,
RCLSW, ATIME24, AVIEW. Result: "ET=05:23:18.44".

See ADATE, ARCL, RCLSW, SW, TIME FORMATTING.

ATOX XFUNCTION, xrom 25,07. Deletes the Teftmost character in Alpha and places its charac-
ter code in X, 0 - 255. May be used to interpret unintelligible characters or for Alpha reg-
ister manipulations. No parameters required. Example: Alpha contains the string "MCARMEL".
Xeq ATOX. X = 77, Alpha = "CARMEL". See ANUM, ASHF, CHARACTER CODE, HEX TABLE.

AUTO ADDRESS HP-IL message. The controller (41C) sends AADn to assign simple addresses to
Toop devices in the range 0 - 30.

AUTO ADDRESS UNCONFIGURE HP-IL message. The controller (41C) sends AAU to reset all loop de-
vices to default addresses. Digital Cassette Drive 82161A responds with 2; Printer 82162A is
set to 1. Not affected by Interface Clear.

AUTO EXTENDED PRIMARY HP-IL message. Used by (hypothetical) group of HP-IL devices that can
accept secondary addresses. Allows up to 961 loop devices. Printer 82162A and Digital Cas-
sette Drive 82161A do not respond.

AUTO MULTIPLE PRIMARY HP-IL message. Primary addresses 0 - 31 are assigned to all loop de-
vices that can accept multiple addresses. Printer 82162A and Digital Cassette Drive 82161A
ignore this message.

AUTOIO HP-IL xrom 28,27. Default (Flag 32 Clear) operating mode of HP-IL loop. In this mode
the loop is searched from the SELECTed device forward for a device that can perform the re-



AUTOIO (Con't)

5 AVIEW

quested function. Compare with MANIO; see SELECT.

AVIEW ALPHA VIEW. Displays the Alpha register. If a Printer is in the system and Flag 21
is set, the displayed line will be printed. If program output is designed to be printed, PRA

is preferable

(faster and avoids scrolling). If AVIEW is executed by a running program (and

Flag 21 is clear) the "goose" will disappear until a CLD, subsequent AVIEW, VIEW or similar
display altering function is encountered. PAUSEs will not be seen during the AVIEW.
Also see CLD, FLAG 21, PROMPT, VIEW.
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This random seed routine may be used with any pseudo-random number generator
to provide an automatic seed, different every time, that will assure a long
non-repetitive period. The routine takes seconds and 1/100s of seconds at
the time it is called and multiplies them by the clock time to get a larger,
unpredictable number. The number is increased to a large integer that will
not exceed the precision of the 41C and tested to check for multiples of 2 or
5 as they would appreciably shorten the period of the random number generator.
If the number passes, it is converted back to a fraction and returned to the
calling routine. If it fails, the cycle is repeated with a new time until
the number passes. The result will be a series of unpredictable digits, at
least 7 in length, ending in 1, 3, 7 or 9. The last 6 significant digits ex-
hibit the greatest randomness. Only the stack is used and no flags are
affected. Used in conjunction with the pseudo-random number generator in the
41C Standard Pac, developed by Don Malm, it will generate at least 1 million
distinct numbers between 0 and 1, regardless of the starting value and mimic
the Randomize function in the HP85 computer, which also utilizes the internal
clock for a seed, though to greater precision.

Lines 04, 09 and 23 show Examples:
exponents in their abbreviated

forms. To key normally: EEX

followed by the number. The

result is: 1 E2, etc. See pages

68 - 70 to see how to save a byte

when keying these numbers.

[&1y]

AL 3T AP
P01, 49 AM
P04, 74 BH
A

NOTES
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b REGISTER 41C status register containing the coded position of the program pointer and sub-
routine returns 1 and 2 and half of 3.
See "a'" REGISTER, PROGRAM POINTER - PPC, RCL b, Appendix The Status Registers.

BA BARCODE ANALYZER, PPC ROM 20,30, SIZE 019, Subr. Levels: 4. Prints tabular analysis of
barcode including type, every byte in binary, hex and decimal and computes checksum to verify
correct reading. To use: xeq BA. Prompts with "SCAN". See Appendix Barcode Types.

BACKSPACE 82163A Video Interface function. HP-IL ROM required. BACKSPACE moves the Cursor
Teft by 1 column. If located at column 0, it moves to column 31 of the previous line.
[11X: 8.00] ]| xeq ACCHR. See ACCHR, CARRIAGE RETURN, ESCAPE, LINE-FEED. Video Functions.

BARCODE INPUT In Escape mode the print buffer can accumulate bar code data to be printed by
the 82162A HP-IL Printer and read by the Wand.

BARCODE TYPES See Appendix Barcode Types.

BC BLOCK CLEAR, PPC ROM 20,43, SIZE var., Subr. levels: 5. Clears a defined block of data
" registers. T, Z and Y are not disturbed.

|| |X: bbb.eeeii beginning register. ending register increment value||| (Increment: clears
every nth register). For example: to clear registers 18 - 44, input 18.044. To clear alter-
nate registers, input 18.04402. See CLEARING, CONTROL WORD, BLOCK OPERATIONS - PPC.
BCD BINARY CODED DECIMAL, A type of encoding where each digit is represented by 4 binary
" digits: 0 0000 1 0001 2 0010 3 001 4 0100
5 0101 6 0110 7 01N 8 1000 9 1001
Example: 19 = 0001 1001. See BINARY, BIT, BYTE.

BD BASE B TO BASE DECIMAL, PPC ROM 20,17, SIZE 007, Subr. levels: 5. Converts up to 14 dig-
its in Base B (2 <=B <=25) to Base 10. Each digit must be in the range of 0 to B-1.

|| |RO6: Base B||| | | |ALPHA: digits to be converted|||. Inverse of TB.

See TB, also see HEXADECIMAL.

BE BLOCK EXCHANGE, PPC ROM 20,34, SIZE a/r, Subr. levels: 5. Exchanges the contents of 2
" blocks of main memory data registers (need not be equal length). To use: store 2 block con-
trol words in X and Y, xeq BE. If the blocks are unequal in length, the control word in Y
controls the loop. [||X, Y: bbb.eeeii beginning register. ending register increment|]|]|

See BLOCK OPERATIONS - PPC. Compare with REGSWAP. See BC (above) for bbb.eeeii example.

BEEP Sounds 4 tones. To silence, Clear Flag 26.

BEG/END Also seen as B/E in general financial programs. A software toggle that specifies
beginning or end of period payments. The sign and affected registers depend upon the program
in use. Appears in 4 ROMs: FINANCE, REAL ESTATE, HOME MANAGEMENT and PPC ROM.

BENDER An industrial term applied to the piezo-ceramic transducer used to sound audible tones
in the 41C. Similar to the alarm element in wrist watches.

BENDER COUPLER A flat plane device usually made of copper clad circuit board that comprises
a capacitive pick-up plate. The coupler allows convenient non-audio pick-up of the tone sig-
nals for control, alarm or demonstration purposes.

BEST FIT Refers to the technique and purpose of programs that fit 4 or more equations to a
set of data points where the final output is the most accurate equation number and its coeff-
icients. See CURVE FITTING, EXP, LIN, LOG, POW, r. Also see CV (ROM program).

BI BLOCK INCREMENT, PPC ROM 10,44, SIZE a/r, Subr. levels: 5. A register block storing rou-
" tine that stores numeric data in a sequence, as a constant or O.
|||Z: bbb.eeeii|]]| []|1Y: start valuel]| [||X: increment value]]||
For example: to load 10 data registers 00 - 10 with their own addresses, 1.010 ENTER 1
ENTER 1 xeq BI. Result: RO1 = 1.00; RO2 = 2.00, etc. See BLOCK OPERATIONS - PPC.

BINARY A system of representing numbers in Base 2 using only the digits 0 and 1.
See BCD, BD, BIT, BYTE.
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BI-PHASE LEVEL ENCODING The system of recording data on a digital cassette. Each bit con-
tains 3 puTses; high (+ 1.5 v) followed by low (- 1.5 v) represents a "1". The opposite se-

quence represents "0". — 0 - .
[ e I

BL BLDSPEC INPUTS FOR LB, PPC ROM 10,42, SIZE 000, Subr. levels: 4. This routine converts
" BLDSPEC numbers into 41C memory bytes for a synthetic text line, a technique that may save 20
or more bytes. To use: input each BLDSPEC number (0 - 127), xeq BL; each decimal byte is dis-
played in X (0 - 255). To use LB program, start with 247, followed by the 7 decimal bytes.
To print: "Text Line" RCL M, ACSPEC, PRBUF.
See ACSPEC, BLDSPEC, LOAD BYTES - PPC, M REGISTER, PRINT BUFFER, SYNTHETIC BLDSPEC. Also see COLUMN PRINT NUMBER.

BLDSPEC BUILD SPECIAL CHARACTER. Printer 82143A or HP-IL xrom 29,06. Builds a special char-
acter in the stack that may be stored for later use in a data register or accumulated in the
print buffer using ACSPEC. Prior to use, clear X and Y with CLX ENTER.

[11X: column print number||| xeq BLDSPEC up to 7 times; result Teft in X.
See ACSPEC, COLUMN PRINT NUMBER, PRINT BUFFER, SYNTHETIC BLDSPEC.

BLOCK A set of contiguous registers. A generalized block is a set of registers that are uni-
formly spaced, such as the column or diagonal of a stored matrix. The block is usually de-
fined by the control word bbb.eeeii in the same manner that ISG and DSE are defined.

See BLOCK OPERATIONS - PPC (below).

BLOCK OPERATIONS - PPC Routines in the PPC ROM that deal with blocks of registers:

BC: "BTock CTear B : Block Statistics

BE: Block Exchange DR: Delete Record

BI: Block Increment IR: Insert Record

BM: Block Move M1: Matrix, Interchange 2 Rows

BR: Block Rotate M2: Matrix, Multiply Row by Constant

BV: Block View M3: Matrix, Add Multiple of Row to Another
BX: Block Excr1ange Refer to the above listed routines for details.

BLOCK OPERATIONS - XFUNCTION (Extended Functions): REGMOVE, REGSWAP.

BM BLOCK MOVE, PPC ROM 20,39, SIZE a/r, Subr. levels: 5. Moves a block of consecutive regis-

T ters. |11Z: 1st register in source block]]| |
[|1Y: 1st register in destination block] ||
[11X: number of registers in source block||| xeq BM.

Compare with REGMOVE. Also see BLOCK OPERATIONS - PPC.

BOXED STAR The display seen when all 14 segments of a 41C character are "1it". A default
dispTay that appears when any character code other than those representing the 83 standard
characters is programmed. <
See Appendix HEX Table. , -

BR BLOCK ROTATE, PPC ROM 20,40, SIZE a/r, Subr. levels: 5. Rotates a block of consecutive
registers by 1 register. If X <0 the block shifts to Tower numbered registers.
[|1Y: Tst register in source block]|] [11X: + n registers in source block]|||
See BLOCK OPERATIONS - PPC.

E= BLOCK STATISTICS, PPC ROM 20,42, SIZE a/r, Subr. levels: 5. Places statistical data from
2 blocks of registers into the defined register block. Prior to use: =REG— — as needed.
When the 2 blocks are the same size, the order of inputs in X and Y is not important; other-
wise, the control word in Y controls the loop.

[I|X and Y: bbb.eeeii, beginning and ending registers of the respective blocks containing
the X and Y datal||

Output is in the = register block: =X, §X2, §Y2, =XY, n = n registers in block.
See =REG, =.
BST BACKSTEP. Not programmable. Use to view the previous line in program memory.

BUFFER 2 groups of 1024 4-bit registers of NMOS RAM allow the Digital Cassette Drive 82161A
to send and receive information and data. The first half, Buffer 0, holds data being sent to
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or received from the interface loop and the tape; the second half, Buffer 1, involves the
loop only and not the tape. See PRINT BUFFER. Also see I/0 BUFFER.

BUG An error or glitch in a program. An error in the operating system of the 41C.
The 9 best known system bugs that affect 41C programming are defined in Appendix Bugs 1 - 9.

BV BLOCK VIEW, PPC ROM 20,07, SIZE a/r, Subr. levels: 5. View the non-zero contents of a
block of registers according to a control word in X. Prints if possible.
|| |X: bbb.eeeii beginning register. ending register increment value||| Format: "Rnn: nnn"
Pause at each register: SF 09. Stop at each register: SF 10. See PRREGX, VA.

BX BLOCK EXTREMA, PPC ROM 20,41, SIZE a/r, Subr. levels: 5.
|||X: bbb.eeeii beginning register. ending register increment value||| To treat block as
non-negative, SF 10. Output: M: register number of maximum value = INT part of M
N: register number of minimum value = INT part of N
0: original block control word
Y: maximum value in block
X: minimum value in block
See M, N and 0 REGISTERS, Appendix The Status Registers.

BYTE A number of binary digits treated as a single word by the 41C. RAM words are 8 bits in
Tength and can represent a single character or 2 digits (BCD). ROM words are 10 bits in
length. See BCD, BIT, BYTE COUNT.

BYTE COUNT The amount of memory used by a program. There are several methods of counting
bytes. If a Printer is in the system, set to TRACE mode and xeq CAT 1 to print the byte
count. If the program file is in Extended Memory, input the program name in Alpha and xeq
RCLPTA. To count bytes between any lines anywhere in memory, from 1 Tine to entire program
memory, see CB. See BYTE, b REGISTER, CB, PROGRAM POINTER, RCLPTA, TRACE, Appendix  The Status Registers.

BYTE GRABBER A version of the assignment "Byte Jumper" function that can be used to create
any possible code in program mode. See Appendix Byte Grabber; HEX Table.

BYTE JUMPER 1 of a class of synthetic key assignments (241, 65) that advances the pointer in
RUN mode. Equivalent to assigning the text character "A" to the keyboard.
See BYTE GRABBER, Appendix A, Byte Grabber; HEX Table. Also see References, "Synthetic Programming on the HP41C".

BYTE TABLE See HEX TABLE.

C

c REGISTER 41C status register, address 00D, containing the location of the statistical reg-
ister block, the first data register and the last .END. Register c also contains the Hex
digits 169 used by the processor to check memory validity at power on. If this constant is
altered, MEMORY LOST results. See COLD START CONSTANT, Appendix The Status Registers.

c? CURTAIN FINDER, PPC ROM 10,16, SIZE 000, Subr. levels: 6. Returns the absolute decimal
address of R0O0. R/ (Roll Up) after execution restores X and Y.
See CURTAIN - PPC, Appendix The Status Registers.

CA COMPLEX ARITHMETIC, PPC ROM 20,23, SIZE 018, Subr. levels: 4. To use: GTO "CA" and xeq
06 to initialize complex number stack. Local Tabels are as follows:
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la: [b: X Ic Id: Te: 5 I
| Xc  Ye | Yo ¢ Pop LAST Z e
[A: |B: C: D: E:
|+ | - * / LN(z)
H: I: J:
| sin(z) | cos(z) | Push |
Store call # in RO6 and xeq CA. 1: + 2: - 3:* 4: / 5: 1n(z) 6: init. stack

7: cosh(y),sinh(y) 8: sin(z) 9: cos(z) 10:.Push 11: X<>Y 12: Y|X 13: Pop
14: LAST Z 15: e|z 16: Pop(save LAST Z).

CARD Card Reader prompt.
CARD ERROR Card Reader error message. Caused by: empty card or unrecognizable card type;
wrong card accidentally mixed during a multi-track read; mixed sets of data; wrong card type

for RDTA, RSUB, MRG. See specific function that caused the error message.

CARRIAGE RETURN 82163A Video Interface function. HP-IL ROM required. Returns Cursor to col-
umn 0. [11X: 13.00] || xeq ACCHR.  See BACKSPACE, ESCAPE, LINE-FEED, Appendix  Video Functions.

2. 41C end-of-line indicator: Carriage Return(CR), Line-feed(LF), character codes 13 and
10. If Flag 17 is clear, CR LF is sent after each sequence of data bytes (OUTA). Prints
buffer if accumulated by ACX (HP-IL Printers only). See Appendix  Print Characters.

CATALOG CAT 1: User program list. As each program name or END is displayed the program
pointer is set to the displayed line of memory to provide a simple means of stepping to any
user program. With a Printer in the system, CAT 1 will print the byte count of each user pro-
gram (TRACE mode only). See DIR, EMDIR.

CAT 2: 1I/0 Port list. Regardless of Port order, the TIME Module is always listed
first, folTowed by HP-IL or Printer 82143A, if present. This is followed by a sequential list
of the contents of each Port including peripheral functions and Application Module programs.

CAT 3: Standard function list. To slow the listing, hold any key down except R/S.
The 41C searches its memory for a function in Port order. If a user program had the same name
as a standard function, for example, MOD, the operation xeq MOD would always run the program
and the function would not be performed.

CB COUNT BYTES, PPC ROM 10,50, SIZE 000, Subr. levels: 4. Counts bytes between any 2 lines
in RAM. To use: position the program pointer with GTO . Tine number — — — or by using CAT 1
and press the key assigned to RCL b in RUN mode (144, 124). Allows the most efficient choice
of labels and GTO instructions, 1- or 2-byte, according to distance of jump. Use RCL b at the
2 required points and xeq CB. Result left in X.

See b REGISTER, BYTE COUNT, PROGRAM POINTER, RCL b, Appendix  The Status Registers.

CD. CHARACTER TO DECIMAL, PPC ROM 10,35, SIZE 000, Subr. levels: 4. Decodes the rightmost
character in the Alpha register into a decimal number in X. To preserve the decoded character
in Alpha and up to 13 additional characters, SF 10. Decoded character is deleted if Flag 10
is clear. See ATOX, CHARACTER CODE, HEX TABLE.

CF CLEAR FLAG. Use with any Flag <30. Prompts CF — —. See IF.

CHARACTER Refers to either a display character or a memory character, a single byte in the
text portion of a string or a single digit in a string.  See ATOX, CHARACTER CODE, HEX TABLE.

CHARACTER CODE A number 0 - 255 that defines a displayable, printable or control character
to the 41C. See HEX TABLE, Appendix Print Characters.

CHECKSUM The digits appearing after a specified number of bits on a particular medium are
added during functions such as reading magnetic cards or digital cassette tapes and scanning
barcode. (Checksums also exist in ROMs and Extended Memory.) If the running total does not
equal the expected value, the medium is assumed by the 41C to have been mis-read.

CHECKSUM ERR Card Reader error message indicating a bad or dirty card.

CHECKSUM ERROR HP-IL status error sent by 82161A Digital Cassette Drive, binary 0001 1010.
Displayed to user as DRIVE ERR or READ ERR.
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CHKSUM ERR XFUNCTION error message; part of a program has been lost (GETP or GETSUB).
This may have been caused by removing a module storing a portion of the file. Extended Mem-
ory files cannot be verified. See CHECKSUM ERR, CHECKSUM ERROR, VER, VERIFY.

CHS CHANGE SIGN. If digit entry CHS alters the sign of the mantissa only. Example: to
key -1.5 E -4 1.5 CHS EEX 4 CHS.

CJ CALENDAR DATE TO JULIAN DAY NUMBER, PPC ROM 20,21, SIZE 000, Subr. levels: 5. Julian
day number is returned to X. SF 10 = Julian calendar. CF 10 = Gregorian calendar.
[11Z: year (YYYY)]|]] [11Y: month (MM)]]] || |X: day|||. Day of the week is calc-
ulated by adding 1 to the result and: 7 xeq MOD. Inverse of JC. Also see DATE+, DDAYS, DOW.

cK CLEAR KEY ASSIGNMENTS, PPC ROM 10,06, SIZE 000, Subr. levels: 4. A1l USER mode key
assignments are cleared. Global label assignments will reactivate if a program card is read.
See CLKEYS. For temporary clearing, see SK and RK.

CLA CLEAR ALPHA REGISTER.

CLD CLEAR DISPLAY. Clears a VIEW'd or AVIEW'd display during a running program and returns
the goose annunciator to the display. Used to allow a PSE (Pause) to be noticed.

CLEAR DEVICE HP-IL Video Interface function. HP-IL ROM required. Clears all 31 Tines of
Video display memory and returns a blinking Cursor to position 0,0.
[]11X: 27.00||| xeq ACCHR |]1X: 69.00]||| xeq ACCHR. See CLEAR DISPLAY.

CLEAR DISPLAY See CURSOR, CLEAR DISPLAY FROM.

CLEARING BC, CF, CLA, CLEAR DEVICE, CLEAR DISPLAY, CLFL, CLP, CLRG, CL , CLST, CLX, DEL, DELCHR,
DELREC, MASTER CLEAR, PCLPS, PURFL, PURGE, ZERO. To clear alarms, see ALMCAT.

CLFL XFUNCTION xrom 25,08. Clears an ASCII or Data file without purging the file and resets
the file pointer to 0. | | IALPHA: Extended Memory ASCII or Data file name||| See PURFL.

CLK12 TIME Module xrom 26,06. Switches the clock display to a 12 hour display format. This
is the default mode and no Flags are affected. See CLK24. Also see ATIME, ATIME24, CLOCK.

CLK24 TIME Module xrom 26,07. Switches the clock display to a 24 hour display format.
See CLK12. Also see ATIME, ATIME24, CLOCK.

CLKEYS CLEAR KEY ASSIGNMENTS, XFUNCTION xrom 25,09. Clears all key assignments including
Global Tlabel assignments. See CK. For temporary clearing, see SK and RK.

CLKT TIME Module xrom 26,08. Switches the clock display to a clock-only display, updated
every second. When the 41C is displaying the clock in this mode it consumes a higher than
normal amount of current and the automatic 10 minute shut-off is disabled. see CLKTD, CLOCK.

CLKTD TIME Module xrom 26,09. Replaces the continuously changing clock display with a time
and date display, updated every minute, example: 3:00AM 05/29.  See CLKT, CLOCK.

CLOCK TIME Module xrom 26,10. VIEWs the digital clock (more conveniently done in run mode
by pressing [ ] ON). If executed by a running program, the program stops and resets Flags 11-
26 to their default values and displays the digital clock.  See [ JON, TIME.

CLP CLEAR PROGRAM. Not programmable. Prompts CLP — Press ALPHA, input program name,
ALPHA. To clear the current program: CLP ALPHA ALPHA. The 82143A Printer, if present and
on must be in MANUAL mode if a program longer than 233 lines is to be cleared. To CLP a pro-
gram longer than 1089 lines, use DEL (delete). See DEL, EP, PCLPS, Appendix Bugs 1 - 9.

CLRG CLEAR REGISTERS. Clears all allocated data registers in main memory.  See BC, CLs .
Also see CLEARING.

Cl= CLEAR STATISTICAL REGISTER BLOCK. Clears the block of 6 summation registers currently
defined by =REG n n. See =REG.

CLST CLEAR STACK. Same effect as CLX ENTER ENTER ENTER.
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CLX CLEAR X REGISTER. Use in programs in preference to 0 (zero) where possible.

See Appendix Function Timing.

™M COMBINATIONS, PPC ROM 20,20, SIZE 000, Subr. levels: 5. Computes the number of combin-
ations of n objects taken k at a time, C(n,k). To use: n ENTER k xeq CM. See FACT, PM.

CODE The name of a program written by W. C. Wickes that translated Hex codes in Alpha to
41C bytes. See HN, NON-NORMALIZED NUMBERS - PPC, Also see References, "Synthetic Programming on the HP41C".

COLD START CONSTANT Hex digits 1 6 9 are the 6th, 7th and 8th digits of status register c.
The 41C processor periodically checks this constant to assure that memory is valid. If not
present or altered a Memory Loss results. See ¢ REGISTER, Appendix The Status Registers.

COLUMN PRINT NUMBER The number used by 41C Printers to print a single column of 1 - 7 dots
in various combinations. ] 1

| 16

| %

1 64

Add the numbers of the dots required to print in the column.
See ACCOL, BLDSPEC, GRAPHICS MODE, PRINT BUFFER.

COMPILE The operation of determining and storing the location of a GTO destination in the
GTO instruction itself. Labels 00 - 14 will be compiled if the GTO distance is <112 bytes
and Tabels 15 - 99 and a - J will be compiled regardless of the distance. See GTO, XEQ. Also
see Appendices Bugs 1 - 9 and Function Timing. '"Synthetic Programming on the HP41C", page 17 (References).

CONNECTOR Flowchart symbol used to carry a flowchart to another page where it continues at a

matching symbol. [:::]

CONTINUOUS ON Flag 44, Set by xeq ON, prevents the 41C from automatically turning off if in-
active for 10 minutes. This Flag is not saved on status cards nor by the XFUNCTION RCLFLAG.
Flag 44 is ignored if the 41C is displaying the digital clock.

CONTROL ALARM A TIME Module capability that gives time control of program execution or peri-
pheral functions. Interrupting Control Alarms cause the 41C to execute a named program regard-
less of the operating mode, on, off, dispTaying the clock or running a program. Non-interrupt-
ing Control Alarms are constrained by the current operating state and will execufe a program
or function only if the 41C is off or displaying the clock. The alarm becomes past due if a
program is running; under any other condition the alarm activates and merely displays a pro-

gram name. See Appendix Alarm Parameters.
CONTROL WORD A formatted number in the stack or a data register used by various functions to

define parameters. ISG, for example, uses a typical control word of the form iiiii.fffcc
where iiiii is the current value, fff is the test value and cc is the increment value. GETRX
(XFUNCTION) uses a word of the form bbb.eee where bbb specifies the beginning register number
and eee the ending register number. Examples of word formats are given with all functions
that require them. See the particular function.

CoPy Not programmable. Prompts for Alpha name of an Application Module (ROM) program and
downloads that program into main memory where it can be listed, modified or TRACE'd.

CORRECT TIME Module xrom 26,11. Similar to SETIME but additionally calculates an accuracy
factor according to the time drift since the last time the clock was set. This factor is
stored in the module and is not affected by MEMORY LOST. CORRECT does not take into account
time changes effected by T+X. [||X: HH.MMSShh] |
See ACCURACY FACTOR, RCLAF, SETAF, T+X, TIME FORMATTING.

C0s COSINE. [IIX: angle in decimal degrees]| || Check DEG, RAD or GRAD mode.
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cp COLUMN PRINT FORMATTING, PPC ROM 20,27, SIZE 007, Subr. levels: 5. Aligns numeric values
for printing columns of data. To use: set display mode and the status of Flag 29; store skip
index in R06, input data in X, xeq CP. The data will be added to the print buffer in the
correct column position. See FMT. Also see PRINTER ROUTINES - PPC and PRINT BUFFER.

CPU CENTRAL PROCESSING UNIT. An LSI circuit consisting of timing generator, instruction pro-
cessor, address, status and flag registers, data registers, arithmetic processor, conditional
test logic, power control logic and keyboard interface.

CRASH A calculator condition caused by static shock, physical abuse or unusual software

" errors. The 41C does not respond to the keyboard and must be reset by temporarily removing
the battery pack.

CREATE HP-IL xrom 28,01 Mass Storage function to allocate data file registers.

- X: number of registers in file]|| | | |ALPHA: file name (<=7 characters) |||
Possible error: DUP FL NAME. CREATE does not replace an existing file of the same name as
do other mass storage functions. See CRFLAS, CRFLD, WRITING DATA, ZERO.

CRFLAS CREATE ASCII FILE in Extended Memory, XFUNCTION xrom 25,10.

" JTTX: number of registers in file]|| || |ALPHA: file name ( =7 characters) |||
If the number of registers is unknown: add number of characters to number of records, add 1,
divide by 7, round up 1. See CREATE, CRFLD, WRITING DATA. Also see SAVEAS.

CRFLD CREATE DATA FILE in Extended Memory, XFUNCTION xrom 25,11.
“TTIX: number of registers in file||| || |ALPHA: file name (<=7 characters) |||
See CREATE, CRFLAS, WRITING DATA. Also see CLFL.

Cu CURTAIN UP, PPC ROM 10,34, SIZE 000, Subr. levels: 6. Adds the integer value of the con-
" tents of X to the pointer to RO0O in status register c. A negative input lowers the curtain.
See CURTAIN, CURTAIN - PPC and for applications, see References.

CURSOR, CLEAR DISPLAY FROM HP-IL Video Interface function. The display is cleared from the

Cursor position through the bottom Tline. [|IX: 271]]  ACCHR |||X: 74]|] ACCHR.
CURSOR DOWN HP-IL Video Interface function. Moves the Cursor down 1 line, though not past
" bottom Tine. |[IX: 27|]|  ACCHR |IIX: 66| ACCHR.
CURSOR HOME HP-IL Video Interface function. Cursor returns to row 0, column O without other-
wise affecting the display. [11X: 27111 ACCHR [1IX: 7211 ACCHR.
CURSOR, INSERT HP-IL Video Interface function. Cursor displays as a blinking left arrow.
[T1X: 27111  ACCHR [11X: 81]]] ACCHR.
CURSOR LEFT HP-IL Video Interface function. Moves Cursor 1 position left but not past 0,0.
Xt 271]]  ACCHR [11X: 68]||  ACCHR.
CURSOR OFF HP-IL Video Interface function. The Cursor will function normally but not display.
X: 27|11  ACCHR [11X: 60[|]  ACCHR.
CURSOR ON HP-IL Video Interface function. Returns the Cursor to the display.
TTTX: 27111 ACCHR || 1X: 62]|| ACCHR.
CURSOR, REPLACE HP-IL Video Interface function. Cursor displays as a blinking block.
[TTX: 27717  ACCHR [|IX: 82]|]| ACCHR.
CURSOR RIGHT HP-IL Video Interface function. Moves Cursor 1 position to the right. From
~Tine 15, column 31, Cursor returns to 0,0. |||X: 27]|| ACCHR [1IX: 67]|] ACCHR.
CURSOR TO ADDRESS HP-IL Video Interface function. Moves Cursor to a row, column position
in the display: column "m" MOD 325 row "n" MOD 16.
[11X: 27]|]  ACCHR [11X: 37]|] ACCHR [11X: column|||  ACCHR [11X: row|]]

ACCHR. The function can also be executed by an Escape sequence using OUTA: CLX ENTER 27
BLDSPEC [Alphal ARCL X |- % (followed by 2 characters from the chart on the following
page) OUTA

See ESCAPE, OUTA and chart on next page.
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CURSOR TO ADDRESS (Con't.)

COLUMN ROW | coLumn ROW | COLUMN ROW
NUMBER NUMBER CHARACTER | NUMBER NUMBER CHARACTER | NUMBER NUMBER CHARACTER
| |
T T
0 0 (SPACE) | T 11 K | 22 6 v
1 1 A |12 12 L | 23 7 W
2 2 B | 13 13 M | 24 8 X
3 3 C | 14 14 N | 25 9 Y
4 4 D | 15 15 0 | 26 10 YA
5 5 E | 16 0 P | 27 11 H
6 6 F | 17 1 Q | 28 12 <
7 7 G | 18 2 R |29 13 =
8 8 H |19 3 S | 30 14 -
9 9 I | 20 4 T | 31 15 ?
10 10 J | 21 5 U |

CURSOR UP HP-IL Video Interface function. Moves Cursor up 1 line (not past top line).
[11X: 27]1]| ACCHR [||1X: 65| ACCHR.

CURTAIN The dividing Tine between data registers and program memory. Its value is a pointer
to ROO maintained in register c as an absolute register number. See CURTAIN — PPC. For appli-
cations of curtain manipulation, see References. Also see Appendix The Status Registers.

CURTAIN - PPC Routines in the PPC ROM that manipulate the "Curtain".

C?: Curtain Finder HD: Hide Data Registers
CU: Curtain Up C: REG Curtain Exchange

CX: Curtain to Absolute Decimal Location UD: Uncover Data Registers

CURVE FITTING A method of fitting an equation to data where each pair of variables are rep-
resented by X,Y coordinates and the calculated equation equation contains 2 or more coef-
ficients, a, b, c, etc. representing a straight line or an exponential function. For example,
a Linear Curve Fit is calculated from Y = bX + a, where
B=(=XY-(=X)(=Y)/n)/(= X2-(=X)2/n) and A = (=Y-(B)(=X))/n. Tables of data are easily
condensed in program memory using Curve Fitting techniques.

See BEST FIT, CV, EXP, LIN, LOG, POW, r.

cv CURVE FIT, PPC ROM 20,08, SIZE 027, Subr. levels: 4. Fits linear, exponential, logar-
ithmic and power curves to input data without re-inputting data for each fit. The program is
designed to be used as a subroutine and does not label output. Local labels as follows:

X, Y delete Initialize

a: I ie: }
: IB: |C: |D: {E: ;

|
|
[A
| Solve type n | Y (project) | X (project)

X, Y input Solve best

Input: X ENTER Y xeq [A]. Results: RO7 = curve type; RO8 = b; R0O9 = a; R24 = n inputs;
R25 = best r; R26 = best type (curve number). To call as a subroutine from another program,
store call # in R06, xeq CV. ROO - 05 are available for user functions.

0: Clear/initialize, 1: X,Y input, 2: Solve typen, 3: Y, 4: X, 5: Solve best type,

6: Delete X,Y (Flag 10 must be set), 9: Stop in ROM.

See BEST FIT, CURVE FITTING, EXP, LIN, LOG, POW, r.

CX CURTAIN TO ABSOLUTE DECIMAL LOCATION IN X, PPC ROM 10,33, SIZE 000, Subr. levels: 5.
Stores Hex translation of decimal X in register c. Values 17 - 192 MOD 1024 or greater than
512 cause MEMORY LOST. See CURTAIN - PPC and References.
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d REGISTER 41C status register that contains the status of all 56 flags encoded in Hex.
Address 00E. See HEXADECIMAL, MASS FLAG, FL, Appendix The Status Registers.

0001]1001]0000|0000|0001|0000|/0010]1100/0000|0011|1101|1000|0000|0000
1 9 0 0 1 0 2 C 0 3 D 8 0 0 Hex representation.
3 4 7 19 26 28,29 38,39 40,41,43 44

DATA BYTE The basic 11 bit units of HP-IL transmissions, coded in ASCII.

" See FRAME.

DATA ERROR 41C error message resulting an attempt to perform a meaningless operation such as
division by 0. Digital Cassette Drive 82161A: input to NEWM >447. Printers: ACCHR, ACCOL or
BLDSPEC, X >127; PRAXIS, ymin or max reversed or nnn >168; PRREGX, X >999; REGPLOT, STKPLOT,
nnn = 0 or >168; SKPCHR, n 23; SKPCOL, X >167. XFUNCTION: AROT, POSA, XTOA, X<>F, X >255;
PSIZE, SEEKPT(A), X=>999; CRFLAS, CRFLD, X = 0; STOFLAG data not obtained by STOFLAG.

TIME Module: invalid data in X, for example time data not formatted as HH.MMSShh.

For other functions or peripheral extensions, refer to the specific function.

DATA ERROR X
DATA ERROR Y

DATA ERROR Z TIME Module error messages caused by improper parameters for XYZALM.
X: data not in HH.MMSSt form or > 24. (Also DDAYS where X contains a negative or invalid
date.)
Y: date is negative or invalid. (Also DATE+, DDAYS.)

Z: improperly formatted time or input >10,000 hours.

DATA GROUP A class of HP-IL messages including Data Bytes and End Bytes. If a Talker re-
ceives a Data Byte, an error check is performed before the next byte is sent. A Listener re-
ceives an End Byte and passes it on.

DATA PACKING The technique of storing more than 1 independent digit or group of digits in a
singTe register, for example: storing month, day and year as MM.DDYYYY. Although data access
is slowed, storage efficiency is increased by saving space.  See PR, UR.

DATE TIME Module xrom 26,12. Places the current date in X in date format, MM.DD- or DD.MM-
YYYY, according to the status of Flag 31. The display register shows the date as an alpha
string. See CLKT, CLKTD, DATE+.

DATE FORMATTING The input/display format used to represent dates by the TIME Module.
Month. DayYear (U.S.) MM.DDYYYY or Day. MonthYear (International) DD.MMYYYY.
See TIME FORMATTING, also DMY, MDY.

DATE+ TIME Module xrom 26,13. Calculates a past or future date from X, Y data.
|Y: date(according to date format) ||| || X: days + or -||]| Limits: Oct 15, 1582 to
Sept. 10, 4320. See CJ and JC, also DDAYS, DATE FORMATTING.

DC DECIMAL TO CHARACTER, PPC ROM 10,11, SIZE 000, Subr. Tlevels: 5. Appends to Alpha register
the character corresponding to the decimal integer in X, MOD 256.
See HEX TABLE, CHARACTER CODE, XTOA.

DDAYS TIME Module xrom 26,14. Difference in days between 2 dates in X and Y. The input
dates must follow the date format in use. See DATE FORMATTING, DATE+, DMY, MDY, also CJ and JC.

DEC OCTAL TO DECIMAL CONVERSION. X must contain an integer and may not include an 8 or 9.

“Also see the inverse function, OCT. See BD, TB.

DECISION Flowchart symbol. A point in a program where a comparism or test will be made to
" determine which of 2 or more paths is to be followed.

DECODE The name of a program written by W. C. Wickes that translated a 7 byte non-normalized
number in X into the Hex codes of the 41C.
See DECODE, HN, NH and references.
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DEEP SLEEP An HP term that describes one of the 3 operating states of the 41C. Deep Sleep
corresponds to the "off" state, characterized by a minimum power drain to maintain memory and

an inactive display. See LIGHT SLEEP.

DEG DEGREES MODE. Sets the 41C to calculate trig functions in degrees mode. Input in deci-

~ mal degrees is required.

DEL DELETE. Prompts — — —. Works only in program mode (though not programmable). Fill

" prompt with the number of lines proceeding downward through program memory that are to be de-
leted. See CLP, Appendix Bugs 1 - 9 (Bug 5).

DELCHR DELETE CHARACTERS, XFUNCTION xrom 25,12. Delete characters in working ASCII file
starting at the current pointer position. Use SEEKPT(A) to position the pointer if necessary.
[]1X: number of characters to be deleted]| || See DELREC; also see CLEARING.

DELREC DELETE RECORD, XFUNCTION xrom 25,13. Deletes the record in the working ASCII file at
the current pointer position. A1l of the following records are moved forward and the pointers
are updated. See DELCHR; also see CLEARING.

DELTA SPLIT An option available only in the SW mode of the TIME Module. To set Delta Split
mode, xeq SW, press CHS. Splits will be displayed and recalled as differences between suc-
cessive splits rather than elapsed time. They are always stored in data registers as
elapsed time splits, however. See SW.

DESTINATION The first register of a block where data will be copied. 3 digits to the right
of the decimal point are used to specify the destination.
See CONTROL WORD, REGMOVE, REGSWAP.

DET MATH 1 Module, xrom 01,06. A subroutinable portion of the MATRIX program file used to

~ compute the determinant of a square matrix. No input is required prior to calling the routine
if the matrix elements have already been stored. On completion, the determinant is left in Y.
See MATRIX, MATRIX - PPC, INV, PVT, SIMEQ.

DEVICE CLEAR HP-IL message. The controller (41C) sets all devices on the loop that can re-
spond to this command to a preset known state defined by the particular device.
For corresponding Video Interface function, see CLEAR DEVICE.

DEVICE DEPENDENT LISTENER HP-IL message. Each HP-IL device can respond to up to 32 possible
commands if they have been designed to do so, for example, DDL 2 causes the 82161A Digital
Cassette Drive to be set to record continuously. See DEVICE DEPENDENT TALKER, LISTENER, TALKER.

DEVICE DEPENDENT TALKER HP-IL message. Each HP-IL device can respond to up to 32 possible
pre-designed commands if they are currently addressed as Talkers. For example, DDT 2 causes
the 82161A Digital Cassette Drive to read data from a tape into its buffer.

See DEVICE DEPENDENT LISTENER, LISTENER, TALKER.

DEVICE ERROR HP-IL status bytes (received by INSTAT), binary 00010101 or 00010110. For ex-
ampTe, if these status bytes are received from the 82161A Digital Cassette Drive, the Drive
may require service. See INSTAT.

DF DECIMAL TO FRACTION, PPC ROM 20,13, SIZE 011, Subr. levels: 4. Store display setting,
0 -9, in RO7. To display fraction in Alpha, SF 10. |]1X: decimal input]|]]
Results: numerator in Y, denominator in X. Alpha display if Flag 10 set.
See FD, MATH ROUTINES - PPC.

DIAGNOSTIC ROM(s) Assembly language modules used by HP to test the operation of the 41C and
its peripherals, Card Reader, Printer and HP-IL devices. Both hardware and functional tests
are performed such as key debounce, I/0 Port, continuous memory and display.

See ASSEMBLY LANGUAGE, RE-DEFINED KEYBOARD.

DIR MASS STORAGE DIRECTORY, HP-IL xrom 28,02. Prints regardless of Printer mode setting if
Flag 21 is set. Clears Alpha and displays a sequential Tist of all files on the storage med-
ium. The display does not scroll although it contains 24 characters of information and the
medium is not positioned to the file as in CATalog 1. May be terminated at the desired file,.
Alpha mode will display the file information (useful without a Printer).
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DIR, {(Con't)
Output format: FILE NAME FILE TYPE REGISTERS
File types: PR, program; DA, data; KE, key assignments; ST, status; AS, ASCII;
WA, write-all. Additionally, the file type may be followed by up to 3 initials:
S, secured; P, private; A, auto-execution (recorded with Flag 11 set). See EMDIR, DIRECTORY.

DIR FULL HP-IL Mass Storage error message indicating that the pre-allocated directory
space has been filled. Erase 1 file or initialize a new tape. See DIR, NEWM.
DIRECTORY A file on the first record of the recording medium that contains a list of user

fiTes. Information relating to file location, type and length is also stored in this se-
quence: file name (7 or less characters for 41C) stored as an ASCII string, file type,
starting record number and length of the file in records.

DISPLAY A flow chart symbol representing output displayed by a video interface, plotter

or printer.

DISPLAY - PPC Routines in the PPC ROM that control the 41C display:
DS: Display Set RD: Recall Display Mode
DT: Display Test SD: Store Display Mode

For details, see the specific routine listing.

DOW DAY OF THE WEEK, TIME Module xrom 26,16. Computes the day of the week and replaces the
~ input date (input according to the date format in use) with the day number where Sunday = 0
and Saturday = 6. The stack does not 1ift. LASTX contains the input date. In run mode,

viewed as a 3-character alpha string. See DATE FORMAT.

DOUBLE WIDE MODE Print characters double wide (10 columns), selected by SF 12 or an Escape
sequence (except 82143A). Opposite of SINGLE WIDE MODE. See Appendix B, Escape Codes.

DP DECIMAL TO PROGRAM POINTER, PPC ROM 10,53, SIZE 000, Subr. levels: 5. Converts a decimal

" byte address in X to a program pointer. Use STO b to resume program operation where desired.
Byte addresses begin with 0 - the bottom of status register memory and continue to 111.
Addresses between 112 and 1343 do not exist. The addresses continue from 1344 to 3583 (7x512).
See MEMORY VOID, PROGRAM POINTER - PPC; also see b REGISTER and Appendix  The Status Registers.

D-R DEGREES TO RADIANS conversion. [||X: decimal degrees|||

DR DELETE RECORD, PPC ROM 20,38, SIZE: 010, Subr. levels: 5. To delete the nth record
(adjacent group of data registers in main memory), input n, xeq DR. The following para-

meters must be pre-stored: RO7 = 1st register of entire file
RO8 = number of registers per record
R09 = number of records in the file.

See BLOCK OPERATIONS - PPC, DELCHR, DELREC.

DRIVE ERR HP-IL Mass Storage error message indicating that the storage medium may be stalled
or damaged.

DS DISPLAY SET, PPC ROM 10,19, SIZE 000, Subr. levels: 6. Similar to the HP67/97 DSP
" function which sets the number of decimal places displayed without affecting the type of
display, FIX, ENG or SCI. See DSP.

DSE DECREMENT, SKIP IF EQUAL. Using a control word in the stack or a data register of the
result. If less than or equal to fff x 100, the next 1ine in program memory will be skipped.
The default fff = 0 and the default cc = 1. Example: execute a loop 5 times, then skip.

5 LBL 01T TONE 9 DSE X GTO 01 STOP will sound 5 tones and stop.
See CONTROL WORD, DSZ, ISG, ISZ.

DSP DISPLAY (HP 67/97). Mnemonic for: display n digits regardless of FIX, ENG or SCI mode.
" When translating HP67 programs to the 41C, substitute FIX n, ENG n or SCI n.
See DS.
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DSP_ (1) HP67/97 mnemonic for DISPLAY INDIRECT 25. (i) = indirect. When translating HP67
" software without the Card Reader, substitute FIX, SCI or ENG for DSP. See 7DSPI, DS, DSZ.
DSZ or DSZ (1) HP67/97 mnemonic for Decrement and Skip if Zero. If the Card Reader is in

" the system when this function is used, it translates as 7DSZ; else, use DSE 25 or DSE IND 25.
Seen in HP67/97 listings as "f DSZ I, f DSZ (i), f DSZ or g DSZ (i). See DSE, ISZ.

T DISPLAY TEST, PPC ROM 10,07, SIZE 000, Subr. levels: 6. Turns on all 12 commas (,) for 1
second followed by all display segments and annunciators (except comma tails). After observ-
ing the display, press PRGM, R/S. See DIAGNOSTIC ROM.

DUP FL XFUNCTION error message. A file of the same name though a different type already
exists in Extended Memory. Applies to ASCII and data files. A program file with a given
name will replace one with the same name.

DUP FL NAME HP-IL error message. If the message appears after attempting the mass storage
function, CREATE, it is because, unlike other file types, data files cannot be overwritten by
new files of the same name. The old file must be either PURGEd, ZERO'd or RENAMEd. In the
case of other file types, the message indicates that a file of a different type with the same
name already exists. See CREATE, PURGE, RENAME, UNSEC, ZERO.

E

E or EEX ENTER EXPONENT. The program mode representation of EEX is E as part of a digit
string. Seen by itself E = 1. For example: 2 E6 is the program representation of the key-
strokes 2 EEX 6 (2,000,000) and appears as 2.00 06 in RUN mode.

e REGISTER 41C status register containing the coded locations of shifted key assignments and
the current program line number (not to be confused with the program pointer). This bit map
and system scratch register is at address 015 absolute. See |- REGISTER, Appendix The Status Registers

E? END FINDER, PPC ROM 10,62, SIZE 000, Subr. levels: 5. Returns the absolute decimal ad-
" dress of the register containing the .END. in its last 3 bytes.  See ¢ REGISTER, MEMORY - PPC.

EDIT MATH 1 Module, xrom 01,08. Part of the MATRIX program file used to edit a stored matrix.
Xeq EDIT prompts: ROW/COL=? Input: Row(I) ENTER Column(J) R/S. Output: Al,Jd=(old value)
Input new value, R/S. R/S again if no Printer is present.

See MATRIX, PVT, SIMEQ, VCOL, VMAT. Also see MATRIX - PPC.

eGOBEEP A synthetic key assignment, Hex Table 4, 167, that can call or insert into a program
any standard Printer or HP-IL function. Allows functions to be keyed into memory even with-
out the peripheral attached. PRP gives NONEXISTENT and LIST defaults to LIST 071. ATl other
functions operate normally. Prompts eGOBEEP — —. The inputs for mass storage and control
functions correspond to their xrom numbers, 1 - 41, and the inputs for Printer functions cor-
respond to the xrom numbers + 64, from 65 - 89.
See Appendix eGOBEEP. Also see Synthetic Key Assignments.

EIGHT-BIT MODE The mode in which the 82162A HP-IL Printer receives 41C instructions as data
bytes with a decimal value of 128 - 255. Values less than 128 are interpreted as print char-
acters or column print numbers. See ESCAPE MODE.

EMDIR EXTENDED MEMORY DIRECTORY, XFUNCTION xrom 25,14. Displays a sequential list of all
files in Extended Memory, type of file and number of 7 byte registers used by the file and
file headers. The list is terminated rather than interrupted by the R/S key. Holding any
other key down freezes the display momentarily. To print the directory, set the Printer to
TRACE mode. See DIR.

ENABLE ASYNCHRONOUS REQUESTS HP-IL message. The controller (41C) allows all capable loop de-
vices to source their own service requests. Usually only the controller can source a message.
In this way, other devices can cause the loop to be powered up. The 82161A Digital Cassette
Drive does not respond. The 82162A Printer transmits a service request if the PRINT key is
pressed. See SOURCE.
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END Defines the end of a program file in the 41C. END statements may also contain other in-
formation about the file such as whether or not the file has been PACKed, PRIVATE, and the
relative distance to the next Global Label or END. If a subroutine is located at the END of
a program file, the END also functions as a RTN.

END BYTE An ASCII coded 11 bit data byte sent as overhead after all HP-IL loop messages.
SimiTar to Carriage Return and Line-Feed.

END OF FILE HP-IL Mass Storage error message. This message appears when execution of a func-
tion would require to be positioned past the last register in a file. Refer to specific functions.

END OF FL XFUNCTION error message. An attempt to position the file pointer to delete, read
or write past the end of an ASCII or data file. Some operations are partially done in spite
of the error message.

END-OF-LINE Most HP-IL peripherals send an End-of-Line indicator consisting of the control
characters 10 and 13, Carriage Return and Line-Feed. To suppress this indicator, CF 17. OUTA
sends CR and LF automatically at the end of an ASCII string; INA accepts characters until CR
and LF are received ( =24 characters).  See CARRIAGE RETURN, FLAG 17, LINE-FEED.

END OF REC XFUNCTION error message. The character pointer cannot be positioned past the end
of the current record. See RCLPT(A), SEEKPT(A).

END OF TAPE ERROR HP-IL status message. When the 82161A Digital Cassette Drive unexpectedly
reaches the end of a tape, 00010001 is sent as a Status Byte (INSTAT). Not seen in the 41C
display. See INSTAT.

END OF TRANSMISSION - ERROR HP-IL message. The active talker in the loop sends this byte
when error checking determines that any data byte was not received by the controller (41C) as
originally sent.

END OF TRANSMISSION - OK HP-IL message. Normally this is sent as the last data byte by a
TaTker in the HP-IL Toop when the device has determined by error checking that all data bytes
were received by the controller (41C) as sent originally.

END/STALL ERROR HP-IL status message. Sent as a Status Byte (INSTAT) if the 82161A Digital
Cassette Drive senses both the end of the tape and a stall. Status = 00010011. Not seen in
the display. See INSTAT.

ENG ENGINEERING MODE DISPLAY. Numbers are displayed with exponents of 10 that are multiples
" of 3, thousand, million, milli, kilo, micro, etc.

ENTER Used to separate numbers for 2 number functions such as + or /. Copies X into Y. Con-
ceptually, the 41C's way of saying "and", for example, add 4 and 6, 4 ENTER 6. When "and"
is not required, neither is ENTER, for example, cosine of 6, 6 COS.

EE ERASE PROGRAM MEMORY, PPC ROM 10,31, SIZE 000, Subr. Tevels: 0. Clears all programs in

main memory following a program labelled "//". LBL // RCL b END. There must be at least
6 bytes before the .END. If Flag 14 is set or LBL // does not exist, all programs will be
erased. Follow with PACK. See CLEARING, CLP, PCLPS.

EPROM BOX A 41C peripheral manufactured by F. M. Weaver Associates and Dallas Development
Systems that allows up to 16K (16,384 bytes) of user programmed ROM to be plugged into an 1/0
port. See Appendix  for names and addresses of manufacturers.

ERROR = Dnn TIME Module error message seen only in the SW operating mode when the attempted

" RecalT Split (RCL nn) is not an HH.MMSShh number or not a valid delta split.
See DELTA SPLIT, SW.

ESCAPE HP-IL Video Interface. This device recognizes 14 Escape sequences to position the
Cursor and scroll or clear the display. Escape sequences are initiated by the code: 27
xeq ACCHR.

ESCAPE MODE HP-IL. The mode in which the Printer and Video Interface receive special instruc-
tions ASCII coded in alpha strings. An Escape sequence for the 82162A Printer is initiated by
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ESCAPE MODE (Con't)
an alpha string containing character 252 or 253 and remains in Escape mode until it receives
any eight bit 41C instruction such as PRA. In Escape mode the Printer can be set to Parse
Mode or Barcode printing by alpha strings.

£X EXPONENT OF X PPC ROM 10,27, SIZE 000, Subr. levels: 6. Replaces X by its exponent portion,

~99 to 99. The original X is saved in LASTX. See MATHEMATICS - PPC.
E/X NATURAL ANTILOG. Raises e (2.718281828) to the power of the number in X. See LN.
E/X-1 NATURAL ANTILOG FOR ARGUMENTS CLOSE TO ZERO. Greater precision than E/X. See LNL1+X.
EXP Mnemonic for Exponential Regression routines that determine the exponential fit ("growth

~curve") to a set of X, Y data points. In RPN form, the final equations are: X ENTER b *
E/X a * and Y ENTER a / LN b /. Also referred to as curve fit equation no. 2.
See CURVE FITTING, CV.

EXTENDED FLAGS Using the X F function in the XFUNCTION module, up to 256 combinations of
FTags 00 - 07 can be set, tested or cleared. See X<>F.

EXTENDED MEMORY The area of memory provided by Extended Memory Modules (XMEMORY), up to 4221
bytes, and accessible only by Extended Functions (XFUNCTION). See Appendix Bugs 1 - 9 (Bug 2).

F

for F HP67 prefix key, keycode 31, equivalent to SHIFT.

F? FREE REGISTER FINDER, PPC ROM 10,04, SIZE 000, Subr. levels: 3. Returns the number of
available registers between the last used assignment register and the .END.  See MEMORY - PPC.

FACT FACTORIAL. Inputs <=69.

FC? FLAG CLEAR? Prompts for 2 digits <=55. If false, the next program line is skipped.
See IF, TOGGLE FLAG.
FC2C FLAG CLEAR? TEST AND CLEAR. Prompts for 2 digits <=29. If false, the next program
“Tine 1is skipped. See IF, TOGGLE FLAG.

FD FIRST DERIVATIVE, PPC ROM 20,11, SIZE 018, Subr. levels: 4. Calculates f'(a) of a user-

~ defined function. To use: key function into program memory with a Global label <=6 char-
acters and a RTN or END. Store the following: R10 = function Global label name; R11 =
pointer to register containing X; RI12 = step size. Store "a" in register pointed to by R11.
SF 09 for fast approximation. SF 10 to view convergence. Result in X. See MATHEMATICS - PPC.

FI FINANCIAL CALCULATIONS, PPC ROM 10,63, SIZE 010, Subr. levels: 4. GTO "FI". The follow-
~ ing local labels are available:
[a: [b: Tc: [d: [e: |
| 12 x | 12/ C/D? B/E? Clear |
‘A: |B: C: D: E: l
| n | 91 PV PMT FV |
H: I: J: |
| CF | PF | Status |

Flag 08 set/clear = C/D; Flag 09 set/clear = B/E; Flag 10 set = view convergence when solving
for %I. Store call # in R06 and xeq "FI". 0: clear/init, 1: solve n, 2: solve %I,

3: solve PV, 4: solve PMT, 5: solve FV, 12: stop in FI.

See B/E, I, FV, N, PMT, PV. Similar programs in FINANCE, REAL ESTATE and HOME MANAGEMENT modules. See Appendix C.

FILE User defined grouping of physically adjacent records written onto the data portion of
each sector of a storage medium. 41C: the instructions between the top of program memory
and an END or between 2 ENDs.
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FILE POINTERS See RCLPT(A), SEEKPT(A) and SEEKR for the uses and effects of FILE POINTERS.

FINANCIAL SIGN CONVENTION In financial programs, money received is input and displayed as a
positive value and money paid out is input and displayed as a negative value.
See FI, FV, PMT, PV.

FINDID FIND IDENTITY. HP-IL Control Function, xrom 28,28. Search for a device and display
1ts address. The 82161A Digital Cassette Drive and the 82162A Printer do not respond.
| | |ALPHA: identity string]|| See SEND DEVICE ID.

FIX FIXED POINT DISPLAY. Prompts FIX — —. Specify number of places to be shown after the
decimal point, 0 - 9.

FL FLAG INPUTS FOR LB, PPC ROM 10,43, SIZE 000, Subr. levels: 4. This routine computes the
decimal inputs to the LB program in order to program a text string for mass flag control.
Xeq FL, key each flag (of 56) in sequence. Each time a tone sounds, record the byte number.
Start input to LB program with 247 followed by the bytes calculated by FL. Then key RCL M,
STO d (144, 117, 145, 126). See LB, LOAD BYTES - PPC, MASS FLAG CONTROL. Also see d REGISTER.

FL NOT FOUND HP-IL and XFUNCTION error message. No file corresponding to the input name
exists on the medium, or in Extended Memory.

FL SECURED HP-IL message. Files cannot be altered or deleted if SECured. Use UNSEC and try
again. See SEC, UNSEC. Also see DIR, WRTPV.

FL TYPE ERROR HP-IL and XFUNCTION error message. The working file or named file in Alpha is
the wrong type for the function attempted. In the case of reading and writing data, the prob-
lem may have been caused by not positioning the file pointer. See SEEKR.

FLAG 11 AUTOMATIC EXECUTION. If set when a program file is recorded on the mass storage
medium or magnetic cards, the program will begin executing immediately from the first line
when it is read back into the calculator. If set when the 41C is turned off, the calculator
will begin running a program at the current line number when turned back on. To combine this
feature with a preset time delay, place // in the Alpha register, clear the stack (CLST or
CLX ENTER ENTER ENTER) and input the clock time of the desired startup. Xeq XYZALM (TIME
Module). The 41C will begin running your routine at the programmed time. Be sure that it is
left positioned to the desired line number. See DIR, XYZALM.

FLAG 12 PRINT DOUBLE WIDE. Affects only 82143A and 82162A Printers. Prints each column of
dots that comprise a character twice for a double wide effect. Cleared at turn-on. If set
while accumulating characters in the Print Buffer, it occupies 1 position.

FLAG 13 PRINT LOWER CASE. Affects all HP Printers and causes alpha characters A - Z only to
be printed in Tower case. Occupies 1 Print Buffer position and cleared at turn-on.

FLAG 14 CARD READER OVERWRITE. When set, a magnetic card with a clipped corner can be re-
recorded. C(leared after 1 set of cards are read, by pressing back-arrow during a card-write

and at turn-on. See PROTECTED.

FLAGS 15, 16 HP-IL Printer Control flags, used for 80 column Printer and Video Interface.
PRINT MODE  FLAG 15 FLAG 16
MANual clear clear When in MANIO mode, CF 15 and CF 16 if the
NORMal clear set primary device is not a Printer type device.
TRACE set clear
TRACE with STACK option

set set
FLAG 17 END-OF-LINE indicator control. When Flag 17 is set, the End-of-Line indicator is

suppressed. When clear, the End-of-Line indicator, ASCII CR and LF bytes, indicates the end
of a line of data. XFUNCTION: when using the GETREC function to recall ASCII file records,
Flag 17 is set if the end of the record has not been reached.

FLAG 18, 19
and 20 Reserved for possible future peripheral use.
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FLAG 21 PRINTER ENABLE FLAG. If clear, printing is suppressed. Automatically set at turn-
on if a Printer is in the system. If a Printer is not present, AVIEW and VIEW will halt a
running program when Flag 21 is set. Keyboard operations will print regardless of the status
of Flag 21. See FLAG 55.

FLAG 22 NUMERIC DATA INPUT. Cleared at turn-on. Set by manual input of numeric data or by
scanning data bar code. Also set by ANUM (XFUNCTION) if a number is placed in X from the
Alpha register. See ANUM, Appendix Barcode Types.

FLAG 23 ALPHA DATA INPUT. Cleared at turn-on. Set when characters are keyed into the
alpha register manually or by scanning alpha type bar code.

FLAG 24 RANGE ERROR IGNORE. While Flag 24 is set, the 41C ignores errors that normally pro-
duce an OUT OF RANGE error message.

FLAG 25 ERROR IGNORE. While set, the 41C will ignore 1 error of any type (except HP-IL
Transmit Errors that halt loop operation) and then be cleared. SF 25 before the anticipated
error such as attempting to store in a non-existent data register and when required, test
FC? 25 to determine if the error occurred.

FLAG 26 AUDIO ENABLE. When cleared (set at turn-on) the calculator ignores BEEP and TONE
commands. TIME Module alarms will also be inaudible.

FLAG 27 USER MODE. Used in programs to place 41C in USER mode, usually to enable key assign-
ments or local alpha labels. Maintained by Continuous Memory.

FLAG 28 RADIX FLAG. When set (,) is used as a digit separator and (.) as the decimal point.
Reversed when clear (European mode). Maintained by Continuous Memory.

FLAG 29 DIGIT GROUPING. Digit separators are used when set. Maintained by Continuous Memory.

FLAG 30 CATALOG. Set during a CATALOG and always tests clear. The code FS? 30 is useful in
programs as a test value inverter. Example: ISG nn FS? 30 (next line) will skip the Tine
containing FS? 30 when the test 1imit is reached and execute the next line. Prior to reach-
ing the test value the calculator performs the FS? 30 test which is always false and skips the
next line. See IF for additional applications.

FLAG 31 DMY DATE FORMAT. Used by the TIME Module to determine the desired date format.
Month/Day/Year when clear-international format Day/Month/Year if set. See DATE FORMAT.

FLAG 32 MANUAL I/0. Set when the HP-IL Toop is placed in MANIO mode and maintained by Con-
tinuous Memory. Defaults to Clear at MEMORY LOST. See AUTOIO.

FLAG 33 ABSOLUTE MANUAL MODE. When set, the HP-IL Module cannot control the loop. Used in
diagnostics. If set by synthetic techniques, TRANSMIT ERROR results.

FLAG 47 SHIFT FLAG. Can be set synthetically by a program to ensure that the next key
pressed will be a shifted key. Always tests clear.

FLAG 49 LOW BATTERY. Can be tested only. When set, digital clock does not display.

FLAG 55 PRINTER EXISTENCE. Tested by programs to determine if a Printer is in the system.
Does not determine if the Printer is enabled (Flag 21).

FLSIZE FILE SIZE. XFUNCTION xrom 25,15. Places the number of registers in the named data
or ASCII file in X. || |JALPHA: Extended Memory ASCII or data file name|| |
See RCLPT(A) to determine. the size (in bytes) of a program file.

FMT FORMAT SPECIFIER. HP-IL xrom 29,25. Printing will be centered if the specifier is in
the first or last print buffer cell or justified left and right if positioned between other
buffer characters. Supersedes ADV and PRBUF which respectively cause right and left justified
printing. No parameters required. See PRINT BUFFER.

*N MATH 1 module, xrom 01,46. MATH module program file called by SOLVE and other routines.
LBL *FN "FUNCTION NAME?" AON PROMPT END.
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FORMATTED CAPAPCITY As used by HP, this term refers to the amount of space in bytes avail-
abTe on a mini data cassette for system use, directory and user files, 128K bytes (256x512).

FR FRACTIONS, PPC ROM 20,12, SIZE 000, Subr. levels: 4. To use: GTO "FR". The following
local labels are available:

b d (Decimal e

DF to fraction)
/

To display fractional forms in Alpha, SF 10, FIX 0, CF 29. Store call # in R06 and xeq FR.
1: +, 2: -, 3:* 4: /, 5: Reduce Y/X, 6: gcd(x,y). See MATHEMATICS - PPC.
Also see RN, GN, DF and NP (other programs in the same program file).

: (Gaussian |C:

GN RNs) | gcd
: |C:
|

a: (Random
RN Numbers) |
: |

A B

*

| | le: |
t | | NP Prime)

l |D |E: |
|+ | | |

FRAME HP-IL information (commands, data, etc.) is transmitted around the loop in 11 bit
messages called frames. Each frame consists of 8 data bits and 3 control bits and are read,
passed on or checked by each device in the loop. The working RAM registers that contain

these bits are in the HP-IL module itself and not in the 41C. See SOURCE.
FRC FRACTIONAL PART. Returns the fractional part of the number in X. The contents of X are
saved in LASTX. See FR, INT.

FS? FLAG SET? Prompts for 2 digits <=55. If false, the next program line is skipped.
See IF, TOGGLE FLAG.

FS?C FLAG SET? TEST AND CLEAR. Prompts for 2 digits <=29. If false, the next program line
is skipped. Flags =30 are system flags and can only be tested. See IF, TOGGLE FLAG.

FULL MAN The LCD display character produced by character code 1 (colloquial). iR
ATso referred to as the Hangman character. /N
See CHARACTER CODES, MAN CHARACTERS. Also see "Synthetic Programming" (reference).

FV FUTURE VALUE in a general financial program, input or displayed in accordance with the

~ financial sign convention. Usually stored in R05 and computed or entered by key E.
This function is available in the FINANCIAL, REAL ESTATE, HOME MANAGEMENT and PPC ROMS.

NOTES

A WORD ABOUT “UNIT MANAGEMENT”

"UNIT MANAGEMENT" refers to the Assembly Language routines in the Machine Design, Thermal
and Transport Science and Petroleum Fluids Application Modules that allow the user to write
conversion equations in the Alpha register. For example, "HR*FT2 /BTU*IN". Conversions be-
tween SI and English units are written symbolically in Alpha and the quantities to be converted
in X. The Petroleum Fluids Module allows 82 units to be converted such as Acres, Bbls, Ft,
Days, Gals, Ergs, HP, Mbars, Mols and Therms. Fairly complex combinations can be handled such
as converting Acre ft./day to gal/min. Due to its complexity, its syntax was beyond the scope
of this volume. Both the accompanying manual and the Petroleum Fluids Module itself are out-
standing examples of documentation and programming. The programming style and user-considerate
features of the Module commend it to anyone interested in improving their programming skills.
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g HP67 prefix key, keycode 32 (one of three shift keys). Also see "f" and "h'".

GE GO TO END, PPC ROM 10,60, SIZE 000, Subr. levels: 0. Execution places the program point-

T er at the last program in main memory, Line 000. Switch to program to see number of remain-
ing program registers.

GENERAL PURPOSE FLAGS As strictly defined by HP's Users' Library, these are Flags 00 - 10
and may be used for any purpose. Other Flags are considered "dedicated" or reserved for use
by various peripherals and devices such as Printers and the Card Reader and should be re-
served for their use in shared software. See EXTENDED FLAGS.

GETAS GET ASCII FILE, XFUNCTION 25,16. Copies the named ASCII file from mass storage to
Extended Memory. Prior to use, an ASCII file of equal or larger size must be created in Ex-

tended Memory. |[]1X: ASCII file size in registers]||| | | |ALPHA: ASCII file name]| |
xeq CRFLAS (Create ASCII file). |||ALPHA: mass storage file name, extended memory file
name, if different||| xeq GETAS See CRFLAS, SAVEAS.

GETKEY XFUNCTION 25,17. Suspends program execution for 10 seconds or until any key is down.
Displays keycode in X, or O if no key is pressed. All keys are captured, including SHIFT,
ON, PRGM and R/S. See KEYCODE.

GETP GET PROGRAM, XFUNCTION 25,18. Copies the named program in Extended Memory into main
memory (the original program is still in Extended Memory). The last program will be re-
placed unless it contains an END (not .END.). This feature can be used to chain long pro-
grams for uninterrupted execution. || JALPHA: program file name|| |
Compare with GETSUB. Similar to Card Reader functions; see MRG, RSUB.

GETR GET REGISTERS, XFUNCTION 25,19. Copies the named data file into main memory starting
with ROO. |||ALPHA: data file name]|]
Compare with GETRX.

GETREC GET RECORD, XFUNCTION 25,20. Copies the ASCII file record at the current file point-
er position to the Alpha register to a maximum of 24 characters. Flag 17 remains clear until
the end of the record is reached. Successive execution of GETREC will continue the record
or advance the pointer to the next record automatically. This feature is useful when output
will be printed by an 80-column printer.

SEE APPREC, APPCHR, FLAG 17.

GETRX GET REGISTERS according to the control word in X. XFUNCTION 25,21. Copies the needed
registers from the working data file in Extended Memory to main memory data registers. Copy-
ing begins at the current pointer position and fills data registers bbb - eee.
|||X: bbb.eee beginning and ending registers in main memory]|| |
| ||ALPHA: data file name, if not currently the working file |||
Also see GETR.

GETSUB GET SUBROUTINE; XFUNCTION 25,22. Copies the named program in Extended Memory to main
memory following the last program in main memory. || |ALPHA: program file name] ||
Compare with GETP. Similar to Card Reader functions; see RSUB and MRG.

GETX X FUNCTION 25,23. Copies 1 data register in the working Extended Memory data file to
X. Successive executions of GETX advance the file pointer and recall successive data reg-
isters. See GETR, GETRX, SAVEX, SAVERX.

GLOBAL LABEL A Tlabel consisting of 1 - 7 alpha characters except "," "." or ":") except
the single characters A - J or a - e. Global labels may be accessed from any other program
file in memory and may be assigned to the keyboard in the same manner as functions. A
Global label contains a minimum of 5 bytes where the first 4 bytes represent the relative
locations to the preceding and following END and Global Label in CATALOG 1, the keycode, if
assigned (this byte exists in the label whether or not an assignment has been made) and the
number of te<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>