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HP Has the Right Tool 
for the Job 

NEW.. . For You, Inside.. . 
It seems fitting that  we end thia year with 

a lot of new things for you, just in time for 
your Christmas shopping. And you will- 
notice right away t h a t  this issue is  thicker 
and  heavier than  usual! 

NEW HP-1OC CALCULATOR 
Turn to page 3 to see t h e  latest i n  H P  low- 

cost, high-quality, thin-line calculators. 
Yet, despite i ts  low price, i t  is program- 
mable, plus l o b  more. 

NEW HP-41 
GRAPHICS CAPABILITY 

Turn to page 4 for another surprise from 
Hewlet t -Packard.  You'll f i n d  t h e  new 
H P  7470A Plotter a n d  the new H P  82184A 
Plotter Module. Combine these with your 
HP-IL system and you have ,a low-cost 
graphics system tha t  is very, very hard to 
beat! 

Model 16 Personal Technical Computer, both NEW HP-12C 
produced by other HP Divisions. Information TRAINING GUIDE 
about these and other Series 100 and 200 corn- Turn to page 9 to see the  newest i n  aids 

On November 3, Hewlett-Packard began a puters can be obtained from your local HP Sales for anyone who cannot unravel the mYs- 

major media campaign to promote its full range Office. teries and intricacies of financial functions 
and transactions. And with the present of personal computation products. In such In the background, left to right, are the Series of interest rates, mortgages, and media as The Wall Street Journal. Business 80 Personal Computers from Cowallis: the por- investments, this new book would appear to Week, U.S. News & World Report, Time, For- table HP-85, the powerful HP-87, and the be the answer to many present-day tune, and Newsweek, you can see advertisements personal-priced HP-86. And if you don't problems, of the new products now available for every facet recognize it, that's the new and wonderful HP-75 

and level of personal computation. 
Because the Corvallis Facility is the "home" 

of the Series 10, 40, 70, and 80 families of per- 
sonal computation products, we are proud to 
present a photo, used in the above-mentioned 
campaign, of HP's complete range of personal 
computation products to show you how prorn- 
inently your personal machines figure in this 
splendid lineup. 

In the foregound are two brand-new HP prod- 
ucts: on the left is the HP 120 Personal Offlce 
Computer and on the right is the HP Series 200 

at right, center; it's in a class by itself. If you 
haven't seen it yet, you are missing a real con- 
tribution to the world of personal computation. 

Last, but by no means least - at left, center - 
are the super-portable, personal Series 10 
calculators and the forerunner of handheld per- 
sonal computers, the venerable HP-41. 

If you can't locate an HP Sales Office near 
you, call our toll-free number 800-547-3400 
(U.S. only). (In Oregon, Alaska, and Hawaii, 
call 503-758-1010.) TTY users with hearing or 
speech impairments, please dial 503-758-5566. 

NEW HP-12C REAL ESTATE 
HANDBOOK 

Turn to page 20 and you will find the new 
HP-12C Real Estate  Applications Hand- 
book tha t  we r a n  off the presses just i n  time 
for Christmas. This  handy handbook is not 
a dissertation i n  jargon and  unintelligible 
formulas and  algorithms. It shows you by 
example, how you can  make decisions t h a t  
will make your career profitable instead of 
profitless. If you are  i n  any  facet of real 
estate, don't miss this! 

Allpric8s in this nowsI8tt8r are supgesimir~r~~i lprkrs rxcludtng W.bl. stat8 and loc.1 taxes-Contiwnt81 U S.A., Akska, end H~woii. 



Library Corner 

CORVALLIS USERS' 
LIBRARY NEWS 

The new Corvallis Users' Library H P 4 1  
"cassette-based" submittal contest is still under- 
way. (And if you were a member of the Corvallis 
Users' Library, you would have heard about it 
before now!) The prospect of winning an HP- 
75C Portable Computer should convince even 
the most reluctant programmer to  take pen in 
hand. Five Grand Prizes of HP-75C Portable 
Computers,  plus Ten Series 10 (HP-  
1 lC/12C/15C/16C) calculators will be awarded 
to the authors of the fifteen programs judged 
most outstanding by our review staff. The con- 
test rules are consistent with previous contests, 
except these programs must be HP41/HP-IL 
cassette-based. This contest ends December 31, 
1982, but don't wait until the last days to  submit 
your entry. Send your entry early enough so that 
if the review staff should have to return your 
program for modification, you will have time to 
resubmit your program before the contest 
deadline. 

You probably notice that only the June win- 
ners of our last Corvallis Library contest appear 
in this issue. Our review staff is working "day 
and night" but the response to  our contest was 
tremendous; so . . . next issue will contain the 
July and August winners. 

HP-41 SOLUTIONS BOOK UPDATE 
Here's the rundown on what is new, soon to be 

in stock, and upcoming. 

00041-90443 HP-41 Games I1 - in stock and 
shipping (and extremely popular!). $12.50' 

00041-90441 Structural Design - available in 
December 1982. $35.00. 

00041-90442 HP-41 Matrices and Complex 
Numbers - watch for announcement in next 
issue. 

HP-75 USERS' LIBRARY NEWS 
(CORVALLIS) 

With the introduction of the HP-75C also 
comes both an HP-75 Users' Library and eleven 
HP-75 Solutions Books. The Solutions Books 
are $35.00. each (including magnetic cards), and 
they are available in the following applications. 

Math I - 00075-13003 
Math I1 - 00075-13004 
Math 111 - 00075-13005 
Games I - 00075-13006 
Games I1 - 00075-13007 
Electronics - 00075-13008 
Finance - 00075-13009 
Real Estate - 00075-13010 
Statistics - 00075-13011 
Test Statistics - 00075-13012 
I/O Utilities - 00075-13013 

FREE MEMBERSHIP - 
FOR A WHILE. . . 

For a limited time, a complimentary HP-75 
Corvallis Users' Library membership will be of- 
fered with the purchase of the HP-75. (At pres- 
ent, this offer is  limited to  onIy the U.S. It wilI 
probably be extended to include Europe and 
maybe elsewhere, but we will let you know in the 
next issue.) The membership includes a Catalog, 
documentation guide, submittal forms, and the 

program "EASYMEMO," which can be used to  
format your letters or memos. We encourage all 
new HP-75C owners t o  help launch our new 
Library by documenting any programs that may 
be of interest to others and by sending them to: 

The  HP-75 Cowallls Users' Llbrary 
1000 N.E. Circle Blvd. 
Corvallis, OR 97330 

*BEFORE YOU ORDER any of the Solutions 
Books mentioned above, make sure you first 
check with your local authorized H P  Dealer. 
Remember: All direct orders (whether to Cor- 
vallis or to the Corporate Parts Center) must in- 
clude a $3.50 handling charge per order. If you 
live outside the U.S. and Canada, you should 
check with your local H P  Sales Office or 
authorized H P  Dealer for availability of these 
books. The above ordering and pricing informa- 
tion does NOT apply outside the U.S. and 
Canada. Also, all payments must be in U.S. 
dollars. 

WINNING PROGRAMS 
The June winners of the 1982 Users' Library 

Submittal Contest are featured below. Although 
the contest ended in August, as of the press date. 
for this issue of KEY NOTES, the review staff 
has chosen the winners only through June. The 
contest brought in such a tremendous number of 
program submittals, we will have to feature the 
winners for July and August in the next issue of 
KEY NOTES. 

The winning programs for June cover a broad 
range of interests. The authors of these programs 
each received a fine H P  product for their fine 
contributions to the Users' Library. 

JUNE WINNERS 
(41) Electric Rate Analysis I1 #01983C (Price: 

$12') 
This is a general purpose electric rate analysis 

program to  compare two rates. It supports 
Hopkinson and Wright type demand rates with 
up to five energy blocks, up to three demand 
blocks, a customer charge, and monthly 
minimum. The two rates need not be of the same 
type. Both rates and the results of comparisons 
are printed. Required accessories: 3 Memory 
Modules and Printer. (734 lines, 1515 bytes, 30 
pages) 
Author: John Brown 

Boise, Idaho 

(97) Prediction of Seasonal Heating Costs 
With a Heat Pump #04836D (Price $16.) 

This set of programs uses weather data, heat 
pump capaciry specifications, and building loss 
relations to calculate seasonal heating energy re- 
quirements and estimated costs. Comparison is 
made to similar installations heated with gas and 
oil. Analysis of life-cycle energy savings versus 
investment is included. Required accessories: HP 
Library programs #00252D or #00564D. (440 
lines, 58 pages) 

Author: James Baskewiile 
McLean, Virginia 

(41) Design and Rating of Packed Columns 
M1%2C (Price: $10.) 

Using equations fit to pfessure drop curves 
published by the Norton Company, the design 
diameter is calculated for a packed column at 

flooding or six other user-specified pressure 
drops. Given diameter, the program will rate the 
column (calculate the pressure drop). Properties 
required are: densities, liquid viscosity, flow 
rates, and packing type. Required accessories: 
Two Memory Modules. (447 lines, 1052 bytes, 22 
pages) 
Author: Robert Wooley 

Midland, Michigan 

(41) Pharmacokinetic Parameters From Serum 
Drug Concentrations #01878C (Price: $16.) 

This program determines k and V from two 
drug levels, or k from an assumed V and one 
drug level, during maintenance dosing with any 
of four dosing schedules: intermittent, fixed in- 
terval; intermittent, two fixed intervals; intermit- 
tent, non-uniform does, npn-uniform interval; 
continuous intravenous infusion/sustained 
release. A loading dose and/or one additional 
level taken before maintenance dosing begins can 
be taken into account for additional flexibility. 
Steady state concentrations are projected when 
dosage regimen and pharmacokinetic parameters 
are known. Required accessories: Card Reader, 
Quad Memory Module. (715 lines, 1585 bytes, 41 
pages) 
Author: E. Maurice Jones 

Charleston, South Carolina 

(41) Flow Computations For Various Open 
Channel Configurations M1957C (Price: $14.) 

This program computes flow, given normal 
depth, or normal depth given flow,, and critical 
depth, for rectangular, triangular, trapeziodal, 
circular, or parabolic channels. Standard output 
is normal depth, top width, and flow. The user 
may select additional outputs including area, 
wetted perimeter, hydraulic radius, and/or 
average velocity. The program accepts S.I. or 
U.S. units. Required accessories: 3 Memory 
Modules. (554 lines, 1442 bytes, 35 pages) 

Author: Martin Hanson 
Park Falls, Wisconsin 

(41) Time Domain Analysis for Nonlinear Net- 
works M1909C (Price: $12) 

This Calculator-Aided Design program can 
perform DC or Time Domain analysis for ar- 
bitrary networks. Components allowed are linear 
inductive, capacitive, resistance, independent 
current/voltage sources, current- or voltage- 
controlled current sources, and user-defined 
nonlinear devices. Modified companion models 
and Newton-Raphson algorithm are used. Out- 
puts are all the node voltages. Required ac- 
cessories: One Memory Module. (649 lines, 1106 
bytes, 27 pages) 

Author: Nai Chi Lee 
Stony Brook, New York 

(41) Queue #018%C (Price $18.) 

"QUEUE" is a fully integrated program 
enabling the user to compute queueing statistics 
for 6 different queue types. The program has 
been written in a modular manner so the user 
may delete segments of the program that do not 
apply to hidher situation. This feature enables 
the user to run even the longest of the routines on 
an HP41C with only 1 memory module! The 
types are as follows - type A: single server 
model with arbitrary service times; type B: 

a 
multiserver model with Poissen arrivals and ex- 
ponential service times; type C: basic single 
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server model; type E: models with a finite calling 
population; type F: single server model with ar- 
bitrary service times and a priority queue 
discipline. Required accessories: 3 Memory 
Modules. (908 lines, 1610 bytes, 55 pages) 

Author: Lauren Hansman 
Kitchener, Canada 

(41) Crane/Outrigger Reactions and Stability 
#01952C Brice: S*) 

This program computes outrigger float reac- 
tions or wheel tandem reactions for a truck 
crane, and internally checks stability for 
specified lift loads, horizontal boom angle, and 
operating radius. A valuable program for those 
concerned with truck crane installations such as 
construction sites, piers, and docks. A warning 
"TIPPING" is displayed if instability is 
detected. Required accersories: 2 Memory 
Modules. (473 lines, 959 bytes, 18 pages) 

Author: Charles Dinsmore 
Seattle, Washington 

(41) Joint  V e n t u r e  F inanc ing  #01894C 
(Price: $12.) 

lnvestment'is recovered by a two-part levy on 
sales. The first levv ~ e r i o d  runs until ca~ i t a l  ~ l u s  . . . - 
compound interest is recovered. The second 
stage usually equals the first levy period; alter- 
natively, the user can specify first or second 
periods. Program calculates levies, first levy 
period, money and real internal rates of return. 
Required accessories: Three Memory Modules. 
(715 lines, 1351 bytes, 25 pages) 

Author: Clive Goldman 
London, England 

(41) Radar Plotting With Timer #01908C Q Brice: H.1 
This program plots, concurrently, five radar 

targets. It returns relative, truecourse, speed of 
targets, CPA times, distances, bearing. In the 
process, users ship may alter course or speed. In 
users ship simulated course, speed alterations, it 
forecasts plotted targets CPA times, distances, 
bearings for best course-of-action. Required ac- 
cessories: HP 82182A Time Module. (339 lines, 
563 bytes, 14 pages) 

Author: Matteo Kalcic 
Trieste, Italy 

(The "big winners" for June were Mr. Wooley 
and Mr. Jones. They each chose a new Digital 
Cassette Drive, or a comparable prize. All of the 
other June winners received an Extended Func- 
tions/Memory Module or, again, a comparable 
prize - Ed.) 

*U.S. dollars. Orders from anywhere outside the U.S. must in- 
clude a negotiable check (or money order), in U.S. dollars, drawn 
on a U.S. bank. All orders from anywhere outside the U.S. and 
Canada must include an additional 10 percent fee for special 
handling and air mail postage. (For erample, an order for two 
programs = $ 6 ~ 2  = $12 + $1.20 = $13.20 total.) If you live in 
Europe, you should order KEY NOTES Programs directly from 
the Geneva UPLE, but make certain you make payment as re- 
quired by Users' Program Library Europe: the above $6 fee is 
good only for orders to the Corvallir Library. 

HP-1 OC: The New Low End; 10 Years After the H P-35A 
Remember the HP-35A? A revolutionary con- backward program review, RPN, LAST X, 

cept in 1972. An "electronic slide rule" with one pause, and the convenience of slim-line LCD 
register, no programming, and - oh, yes - a design, long-life batteries, Continuous Memory, 
nice, soft, black leather case. All for the "afford- and automatic shut-off. 
able" price of $395, factory list. And, it was a s  
hard to find a t  dealers a s  it was to get delivery 
from HP. 

Yet . . . had the electronic computing in- 
dustry gone the way of inflation instead of each 
generation of calculator getting more powerful 
and cheaper, a calculator like the HP-35 would 
today cost $740. 

But the programmable HP-1OC - with 79 
lines of program memory that can be traded-off 
for 10 registers - is at least 10 times more 
powerful than the HP-35. Just think: assuming 
the inflationary process mentioned above had 
become reality, and if the relationship between 
power and price were linear, the HP-1OC would 
today cost over $7,400! 

Instead of such a horrible fate, the HP-IOC 
lists for a small percent of the HP-35's original 
price. So it is indeed the least expensive program- 
mable ever produced by HP. Plus, it is a great 
value: it offers a virtually unbeatable combina- 
tion of power and features, some of them unique 
in this price range. 

One of the HP-IOC's unique features is condi- 
tional branching. By virtue of this, the HP-IOC is 
probably the least expensive "decision-making" 
machine in today's market. To this, the HP-IOC 
adds other traditional HP  features that enhance 
the power of a calculator and make program- 
ming and editing so much easier, such other 
features as merged keycodes, forward and 

The HP-IOC is the fifth model of the new 
Series 10 calculators. The HP-IlC and HP-15C 
are also scientific programmables, with 203 and 
448 lines of program memory, respectively. The 
HP-I2C, also programmable, is designed for 
financial applications plus a large range of other 
special functions. The HP-16C is a virtually one- 
of-a-kind specialized calculator for computer 
science and digital electronics applications. This 
entire Series was created not only for maximum 
pocketability but also for durability. The HP- 
10C could very well be the most indestructible of 
the lot. 

In addition to having a full complement of 
math, trig and log functions, the HP-IOC 
keyboard includes rectangular/polar-coordinate 
conversions, degreehadian conversions, decimal 
hours/hours-minutes-seconds conversions, mean 
and standard deviation, linear regression and 
estimate, summations, correlation coefficient, 
and factorials. Also, numbers can be displayed in 
fixed-decimal, scientific, or engineering nota- 
tion. 

The HP-1OC may be the least-expensive pro- 
grammable calculator in the HP  line, but you 
will find that it is way, way beyond the least- 
useful on the market. And with Christmas rapid- 
ly approaching, maybe now is the time to go see 
your local HP  Dealer and get a head-start on 
what most of us refer to as "last-minute" 
Christmas buying. 

"NANTUCKET" H P  82162A Thermal Printer, i n  the  next issue and we want you to  read about him in  the next 
we are going to tell you how he did it. Quite a issue. We'll bring you a story you will enjoy no 

Coming Next Issue.. . few readers have written that  they have end, and we'll let Mr. Gardner tell you i n  his 
driven themselves to distraction trying to own words how he  managed to make that  
emulate his "Nantucket painting." printer do some things that  are seemingly not 

Because a lot of people are  curious about Well, there's a lot more to the story than just possible. So, until next February, don't waste 
how Rober t  L. (Keystroke) G a r d n e r  man- the printer capability. w e  have discovered your time trying to copy his "art," unless 
aged to get such a nice "painting" on his stock that  Mr. Gardner is  in a c lms all by himself, you've already discovered the "secret." 
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Announcing HP's Lowest- Cost Graphics System! 
On November 1, Hewlett-Packard introduced 

two new products that, when combined with the 
HP-41 and HP-IL module, provide a complete 
system for generating graphics and bar code. 

The HP-41 Plotter Module (82184A) is our 
newest software product for the HP-41. This 
8KB plug-in module provides HP-41 language 
extensions that make plotting easy and fast. You 
can develop your own programs using the 52 
plotter functions (including 10 bar code func- 
tions), or you can use the Utility Plotting Pro- 
gram to generate framed, labeled plots with a 
minimum of preparation. The Utility Plotting 
Program contains 5 plotting routines that use 
your inputs to automatically generate a plot of a 
math function or a series of points that you 
enter. 

The Plotter Module enables an HP-41 to con- 
trol HP plotting devices that operate in HP-IL 
and are compatible with the HP Graphics 
Language (HP-GL). HP's San Diego Division 
has recently announced a new version of their 
H P  7470A Plotter - with the HP-IL Interface. 
The H P  7470A (Opt. 003) will be available after 
November 1. The plotter accepts two standard 
media sizes: 8.5 x 11 inch (ANSI A) and 210 x 
297 mm (IS0 A4), and plots on paper and 
transparency film. 

The HP 7470A uses low-inertia, microgrip 
technology. The medium is driven back and 
forth across the platen for plotting along the 
x-axis. Pen movement locates points along the 
y-axis. Movement of both paper and pens allows 
the HP 7470A to  plot lines at speeds of up to 15 
inches (38 cm) per second. 

The HP-41 plotter system is easy to use and in- 
expensive to own. With the HP-41 Plotter 
Module and the HP 7470A Plotter, you can 
create multi-color line graphs, bar charts, and 
text pages to  improve your presentations. Or use 
your HP-41 for data collection in engineering or 

statistical studies, then plot the results for better 
interpretation and analysis. Graphics makes 
complex data easier to understand and com- 
municate. 

An added feature of the Plotter Module is its 
bar code capability. Using the Plotter Module 
with the H P  7470A Plotter enables you to plot 
standard HP-41 bar code for the H P  82153A Op- 
tical Wand, as well as bar code for scanning 
devices used in other bar code systems. The 
module also enables you to print HP-41 bar code 
on the HP 82162A Thermal Printer. 

The HP-41 Plotter Module and H P  7470A 
(Opt. 003) Plotter are available now at your local 
dealer. 

PLOTTER EXAMPLE: 
EXPONENTIAL CURVE FIT 

This program is a remake of the curve fit pro- 
gram in the "Standard Applications" PAC. It 
only fits data to  an exponential curve but it could 
easily have been designed to fit any or all of the 
other types of curve fits. It uses "X?" and "Y?" 
from the plotter module to prompt the user for 
the X and Y coordinates of each point. When all 
data points have been entered the user simply 
presses [RBI in response to the next request for 
an X coordinate. 

The program automatically computes the cor- 
rect scale for plotting and then plots a "*" at 
each data point. It then computes the equation 
for the exponential curve that best fits the data, 
and plots 20 points using this equation. Finally, 
it labels thegraph with the computed equation in 
the form "EXP: Y =aeMbX" and the coeffi- 
cient of determination in the form "R**2= ". 

The data points used in the example are the 
same as those used in the Standard PAC manual. 

Xi: 0.72 1.31 1.95 2.58 3.14 
Yi: 2.16 1.61 1.16 0.85 0.50 

COMING IN THE 
NEXT ISSUE: system. Also, because h e  is just back from the 

PPC Conference in the United Kingdom, 
Richard J. Neleon, editor of the PPC Cab perhaps he will report on that  and his 

culator Journal (see page 12 footnote) will experiences in other parts of Europe. Don't 
contribute a technical article on the HP-41 missit! 

01tLBL 'EXP' 63 * 
02 CLRG 64 RCL 19 
03 -Y?. 65 RCL 16 
84 &TO 88 66 * 
05 'X?. 67 + 
W UTO 05 68 RCL 14 
07 .0242 69 Xt2 
08 ST0 02 70 RCL 17 
09 585.1505 71 1 

10 ST0 03 72 ST0 22 
11 ST0 01 73 - 
12 ST0 07 74 RCL 15 
13 XROfl 'PLIHI T' 75 RCL 22 
14 XROfl 'PLTUXY' 76 - 
15 4221 77 
16 ST0 02 78 ST0 22 
17 XRON 'PLAHOT' 79 'PLT- 
18 XROfl 'PLTUXY' 80 FIX 2 
19 CREG 12 81 RSTD 88 
20 CLC 82 -19 
21 RCL 88 83 ST0 05 
22 1 E3 84 11 
23 * 85 ST0 02 
24 IHT 86 XROH 'PLTUXY' 
25 1 E3 87 1 
26 1 88 PEH 
27 ST0 05 89 LOPG 
28tLBL 13 98 5 
29 RCL IHD 65 91 CSIZE 
39 ISG 85 92 SETCU 
31 RCL IHD 85 93 97 
32 LN 94 ENTERt 
33 X< )Y 95 30 
34 C+ 96 HOVE 
35 ISG 85 97 SF 17 
36 GTO 13 98 'EXP: Y=' 
37 RCL 17 99 aRCL 18 
38 RCL 13 100 'kc**- 
39 RCL 12 101 ClRCL 19 
40 RCL 12 162 'kX' 
41 XEQ 83 103 LFiBEL 
42 ST0 20 104 ' R**2=' 
43 RCL 14 105 RRCL 22 
44 RCL 13 196 LABEL 
45 RCL 12 167 CLX 
46 RCL 16 108 PEN 
47 XEQ 89 189 STOP 
48 RCL 20 110tLBL 09 
49 1 ill * 
58 ST0 21 112 ST0 23 
51 EtX 113 RDN 
52 STCl 18 114 * 
53 RCL 17 115 RCL 23 
54 RCL 16 116 - 
55 RCL 12 117 RTN 
56 RCL 14 118tLBL 'PLT' 
57-XEQ 09 119 RCL 19 
58 RCL 20 120 * 
59 1 121 EtX 
60 ST0 19 122 RCL 18 

( 
61 RCL 21 123 * 
62 RCL 14 124 .END. 
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Milliseconds Away 
This letter, from Patrlck Schibli, of Berneclc, 

Switzerland, leads nicely into the subject of func- 
tion timing with the HP 82182A Time Module. 

As a matter of fact, computers add two C numbers faster than they can multlply 
them. Therefore, I propose that everyone 
change their: 2; *; program sequences to: 
ST + X (unless the LASTX register is used). 
Up to four "ST+ X statements work faster 
than a simple multiplication by 2,4 ,8 ,  or 16, 
respectively. However, using "ST+ X t o  
double a number more than once consumes 
extra bytes. 

Mr. Shibli is right. Using the "ST+ X" func- 
tion, rather than 2; *, to double a number, will 
save time. If you have a Time Module, it is easy 
for you to determine just how much time you do 
save. With only a Time Module connected to 
your IiP-41, the time savings will be appsox- 
imately 60 milliseconds. Now, the time it takes to 
execute a function is a "touchy" subject, b e  
cause there are many variables that  affect the  
operation speed of the I i P 4 1  and some of those 
variables are beyond our control. Most functions 
have execution times that depend even upon the 
numbers involved. What follows, in this article, 
is an explanation of how you can use your Time 
Module to determine, for a given H P 4 1  system 
configuration, whether one programming 
method executes more quickly than another. 

For a particular condition, timing a function, 
using the Time Module, is a relatively simple pro- 
cedure. The general process requires that a time 
measurement be taken for multiple iterations of 
the function in question and, then, that the time 

C measurement be translated into seconds per 
iteration, or whatever. 

Take a look at the following routine. 

11 RCLSW 
12 ! E2 
13 * 
14 FRC 
15 LRSTX 
16 IHT 
!? .4 
18 * 
19 + 
29 END 

This routine, "TFUNK," contains all of the 
fundamentals for timing a function. Lines02 and 
03 initialize register 12 (our loop control register) 
for 100 iterations. Lines 04, 05, and 06 initialize 

4 and start the time measurement. Lines 07, 08, 
and 09 are the iteration control loop. Line 10 
stops the time measurement. Lines 11 through 19 
display the measured time interval in seconds per 
iteration. This is just a skeleton routine. You still 
have to calibrate it and make some other ad- 
justments (read on) in order to  use it. 

Now, key-in the routine, "TFUNK." Press 
[GTO] [.I [.] to pack it, and then execute 
TFUNK. FIX 4 and note the number in the a display (it should be around .I00 nothing but 
the Time Module is connected to your WP-41). 
This is the average time, in seconds (100 ms), that 
it took each iteration of the first 100 iterations of 

the control loop. Press [R/S]. Note th %l+tEi 'TFflHK" 13 1 €2 
14 * 
1.5 FRC 
16 t4STi: 
li IHT 
!8 .6 
19 * 

V5N2p7c.) After making changes or PA 2W + 
a function-timing routine, the results of 21 ,1218 
run should be disregarded. 22 - 

Now. modify TFUNK so it gives a result that 
close to zero. Just add, to the end, two lines that 

23 ERE 

subtract the number that resulted when you ran RcLSld 
the routine the second time in the last paragraph. 
They will be something like: .0995; -, or .0970; Adjust the number in line 21 so that running 
-: PACK the routine and run it twice to verify this routine in your HP41  gives a result close to 
that the result you get is small (no bigger than a zero (the same as we did above). Register 00 will 
few tenths of a millisecond). With all this com- store a constant parameter. Key-in SIN after the 
pleted, we are ready to time some functions. RCL 00 in line 08. XEQ "DEG." Store 30 in 

To time the function X<>Y, place the line register 00. XEQ "PACK" [RTNI [R/Sl. When 
~ < > y  after line 07 in TFUNK. TFUNK will it stops, run it again. The result will be the 
now look like this: amount of time that your HP41  takes to 

calculate the SIN of 30 degrees. Store 90 in 
ter 00 and press [R/S]. The result this time 

61tLBL 'TFUHK" 13 1 E2 obably be smaller. The H P 4 1  uses a dif- 

62 . 1  14 * path through the microcode to obtain the 

15 FPC @J STij 12 
14 ifisT)! t ha t  compiling a list of the pre- 

64 B times for all of the HP-41 
85 !<ETSi 17 Ih? be a n  improbable task. 

fl& R!rHSg ii3 .6 our new Time Module, you 

B7tLBL @@ !? * ow have the tools to determine relative execu- 

98 x ( ) y  26 + tion times, and to approximate execution times 

a? ISI; i2 21 .ij'?s4 for a given system configuration. 

18 CTU 98 22 - Methods for timing routines and functions 

2.; EHn such as the ones shown above are handy tools to  
11 sm'% help you shorten the execution times of lengthy 
12 RCLsk or iterative programs. If, in a loop that iterates 

100 times, you can replace the sequence: 2; '; 

where the number in 21 is the time that with ST + X, you trim about 6 seconds from the 

resulted when you ran the skeleton routine. execution time. Now, that "doesn't sound like 
much, but it adds up." 

PACK the routine (XEQ "PACK") and run it 
*That's 22 degrees Celsrus or 71.6 degrees Farenhnt. 

(XEQ "TFUNK) twice. You will find that the 
X<>Y function requires about 10 ms. That is, your ~ d d ~ ~ ~ ~  . . . ~ ~ ~ i ~ i t ~ d  "about 10 ms" with nothing but the Time 
Module connected to the HP41, and with the In the last issue (V6N3p7c), we addressed the 
batteries in fairly good condition, and at a issue of keeping your address up to date. Unfor- 
temperature of about 295 degrees Kelvin', etc. tunately, there was some misunderstanding 

You can now replace X<>Y with any  funo  about where you should send address changes 
tion or sequence of functions whose execution and corrections. 
times are not number-dependent. Such func- ~f you live in the United States or Canada, you 
tion8 a s  Rt, RDN, ENTER, etc. should send your address changes and correc- 
into this category. tions to the Corvallis Users' Library. If you are a 

Such functions as SIN, LN, FACT, etc. have member of the Corvallis Users' Library and get 
execution times that depend on the parameters. KEY IW3TES free as Part of Your membership, 
There are tests and traps in the microcode of You must send address changes and corrections 
these functions that may cause the result for one orvallis Users' Library. If you live in any 
parameter to be resolved quicker than the resu countries and get KEY NOTES in an 
for another parameter. that does NOT have a U.S. return ad- 

To time a function whose execution time is n it, DO NOT SEND YOUR ADDRESS 

number-dependent, like SIN or LN, you ES TO CORVALLIS. Your KEY 

have a skeleton routine that sets-up the st came to you by way of the UPLE in 

that the function always operates on the so send your changes and corrections to 

number. To time the SIN function. start 
routine like t For the rest of the world, if your KEY NOTES 

pe does NOT have a U.S. return address 
0 NOT SEND CHANGES AND COR- 

ONS TO CORVALLIS. Send them to the 
n address on the envelope in which you 
ed your newsletter. 
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Back Issues . . . Revisited 
ALL ORDERS FOR BACK ISSUES, IN 

PRINT, MUST BE SENT TO THE COR- 
VALLIS USERS' LIBRARY, AND PAYMENT 
IN U.S. DOLLARS MUST ACCOMPANY 
YOUR ORDER. See page 19 for detaila and a 
list of available back issues still in print. 

If you send your order for back issues to the 
Geneva UPLE you will cause a very. long delay 
because it is time-consuming and expensive to 
transfer money and orders from Geneva to Cor- 
vallis. To keep your cost for back issues to an ab- 
solute minimum, they are stocked only in the 
Corvallis Library and mailed directly to you 
when you order. 

For those who want a complete set of H P  KEY 
NOTES back to VlNl (Jan. 1977), or to replace 
a missing issue, The Corvallis Users' Library 
now offers a photocopy service at the prices 
listed below. An index will be furnished on re- 
quest. Remember that these are photocopies, not 
printed copies. +so, the prices and any offers 
appearing in these or any other back issues are no 
longer valid. 

V1N1 January 1977 (12 pages) 
V1 N2 J u n e  1977 (12 pages) 
V1 N3 October 1977 (12 pages) 
V2N1 February 1978 (12 pages) 
V2N2 May 1978 (12 pages) 
V2N3 August 1978 (12 pages) 
V2N4 November 1978 (12 pages) 
V3N1 February 1979 (12 pages) 
V3N2 May 1979 (12 pages) 

All prices include first-class or air mail. Pay- 
ment must accompany your order and must be a 
check or money order in U.S. dollars, drawn on 
a U.S. bank. Or you may use your American Ex- 
press, VISA, or Mastercard account, but be sure 
to include your account number and card expira- 
tion date. Make sure you mail your order and 
payment to the Corvallis Users' Library. 

NO. OF U.S., MEXICO, ALL OTHER 
ISSUES CANADA COUNTRIES 

1 * $ 2.50 $ 3.00 
2 4.50 5.50 
3 7.00 8.00 
4 9.00 10.50 
5 1 1 .OO 13.00 
6 13.00 15.50 
7 15.50 18.00 
8 17.50 20.00 
9 19.50 22.00 

These prices include photocopying, handling, 
envelope, and postage. Please allow a minimum 
of two weeks for delivery. 

Local Label GTO's 
In KEY NOTES, VSN2p6c, the "In the Key of 

HP" article discusses local-labels and the com- 
piling (or "jump distance recording") of local- 
label GTO statements. Paul Boltwood of Stitt- 
sville, Ontario, Canada requested a more 
thorough discussion of compiled GTO 
statements. Thus, we have the following. 

Upon the first execution of a local-label GTO 
statement, the HP-41 searches (line-by-line, 
starting at the GTO statement) for the local-label 
destination. Once found, the location of the 
local-label, relative to the calling GTO state- 

ment. is recorded with that GTO statement so 
that future executions will not require a line-by- 
line search. This process of recording local-label 
locations with their calling GTO's is known as 
compiling. 

Whenever a program is PACKed to eliminate 
null bytes or expanded to  allow for the addition 
of more lines, or whenever a program line is 
deleted, the local-label locations recorded with 
the GTO statements are "erased." This process 
is called decompiling. 

When a program is packed, the calculator sets 
a bit (a "flag" called the PACK-bit) in the END 
statement of that program. Then, on future ex- 
ecutions of GTO . . or PACK, the calculator 
checks the PACK-bit to determine if the program 
should be PACKed. If the PACK-bit is set, then 
that program will not be PACKed or decompil-. 
ed. The PACK-bit and all compiled GTO's are 
maintained by Continuous Memory, whether the 
calculator is on or off. The PACK-bit is cleared 
whenever the program is altered. 

Thus, a PACKed and compiled program will 
not be decompiled while in main memory unless 
it is altered. - -- 

When a compiled program is transfered to a 
mass storage medium, the compiled GTO's are 
recorded with the program. So, when the pro- 
gram is read back into the machine and executed, 
it will run just as quickly as it did before it was 
recorded; no compiling process is necessary. 
However, because the END statement, and thus 
the PACK-bit, is nor recorded with the program, 
the first execution of PACK or GTO . . . will 
decompile the program. 

Another Slice of PI 
Okay, okay . . . now we all know that it is 

possible to access the PI function without 
touching the P1 key. It all started in the last issue 
of KEY NOTES (V6N3plSa) when we published 
"P1 A La Mode." There, we presented a 
somewhat challenging puzzle, and that puzzle 
read like this: 

From a Master Clear state, and without using 
the 0 to 9 keys or the PI key, and with the fewest 
possible keystrokes, how do you get pi in the 
display? 

The two solutions that we offered to this puz- 
zle were [XEQ] RAD [COS-I] [STO] [+ I  [.] [XI 
and [XEQ] RAD [COS-I] [ENTER] [+ I ;  or, 12 
and I0  keystrokes, respectively. Now, the true 
"PI in the face" came when we began receiving 
letters that offered the five-keystroke solution: 
[XEQ] [ALPHA] PI [ALPHA]. As these letters 
claim, this solution does satisfy the given 
"rules." However, we do wish that those who 
sent these letters had included a napkin, with 
which we could wipe the meringue from our eyes. 

Among the letters we received on this subject 
was this letter from Herbert Gudehus, of Ham- 
burg, West Germany. Mr. Gudehus presents a 
logical argument for using his "recipe" for PI. 

In V6N3p15 you published a nice puzzle, 
"PI A La Mode," and on  page 16 of that 
issue you publishedJwo answers.  Both of 
these  answers  must  be supplemented by 
XEQ "DEG" (6 additional keystrokes) i f  

DEGREE-mode h a s  t o  b e  restored. Under 
this condition, a shorter solution is [COS-11 
[XEQ] D-R [ENTER] [ + ]  (1 1 keystrokes). 

Another unique solution was  sent to us by 
Jean-Marc Delbos, of Paris, France. Mr. 
Delbos' solution was this: [XEQ] RAD [I-] 
[R-PI [X<>Y] (11 keystrokes). 

Thank you Mr. Gudehus and Mr. Delbos. 
And, thanks to everyone who sent in their solu- 
tion. We only wish that we had the room to, at 
least, print all of your names. 

Guest Article: 
About Program Files 

Occasionally, one of your letters causes an 
antenna to go up to alert us that perhaps it could 
be the basis for an article that would be of 
benefit to all of our readers. This started as a let- 
ter, but we think it is now a very good article; we 
also think you will like it. 

Our "guest writer" is Jeffrey D. Smith, a 24 
years young (his words.!) Systems Programmer 
from La Palma, California. He is currently 
employed by Southern California Edison (an 
electric utility) as a Systems Programmer 
specializing in APL (an interactive, high-level 
programming language) and Graphics (both in- 
teractive and batch processing). He was 
previously employed by I. P. Sharp Associates, 
Inc. (a Canadian-based APL time sharing ven- 
dor) as a Systems Programmer for APL develop- 
ment and maintenance. Both Mr. Smith and his 
spouse are native Southern Californians, and 
they have two daughters and a son. 

In addition to APL, Mr. Smith also knows 
something about an HP41.  We also think he 
writes rather well. Here, then, is his "guest arti- 
cle." 

While reading through several i s sues  of 
KEY NOTES and other publications, it came 
t o  my attention that there are s o m e  HP-41 
users  who a re  not fully aware  of the  defini- 
tion o f  "last program in memory," or of 
"program file." Plus, s o m e  HP-41 users  d o  
not fully understand the  true behavior of 
certain program-loading functions, such  as :  
RSUB, MRG, WNDLNK, etc. Yet, with the  
advent of t h e  new HP-IL interface loop, 
precise and  accurate  knowledge of these  
terms and  functions is essent ia l  for achiev- 
ing a productive u s e  of t he  HP-41 system. 
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First, HP-41 programs in main memory do 
not have names. Many users refer to the 
global line on line 01 as the program name, 
but this is not true. As the HP-41 owner's 
manual points out, programs in main 
memory are separated from each other by g END statements. END statements serve to 
delimit "program files," and a program file 
is not required to have any global labels. 
Global labels serve only to locate program 
entry points and to enable the access of 
programs and subroutines from other pro- 
grams in main memory. If a program file has 
two global labels, then what is its name? 
You may say that either name (as indicated 
by the labels) is valid. But, this is incorrect 
because the results obtained from the pro- 
gram usually depend on which global label 
is executed. 

How, then, does a program file receive a 
name, if at all? A program file is given a 
name when it is stored in Extended Memory 
or on an HP-IL mass storage device (HP 
82161A Digital Cassette Drive). The file 
name is entirely independent of any labels 
that may be inside the file, and it is used 
only for locating the file on the storage 
medium. Thus, many program files, with the 
same global labels, can coexist on the 
same storage medium. The labels only 
become effective when the program is load- 
ed into main memory. In summary, global 
labels are used during execution, and pro- 
gram names are used for storage purposes. 
They are independent entities. 

Now that we know how to identify and 
locate a program file, let's see what tools 
we have for loading and storing programs. q There are three relatively inexpensive 110 
devices: the Card Reader, the Optical 
Wand, and the Extended FunctionslMemory 
Module. 

CARDREADER 
This device allows the HP-41 to read and 

write unnamed program files via magnetic 
cards. Historically this was the first 
peripheral to provide mass storage. With 
the HP-41 positioned to a desired file in pro- 
gram mode, the file can be automatically 
recorded to cards. The Card Reader 
depends on the user to mark (or "name") 
and keep track of program files recorded on 
cards. The ability of the Card Reader to 
manipulate program files is limited, pro- 
viding only two functions for loading pro- 
grams - RSUB and MRG - and only one, 
non-programmable, function - WPRV - 
for writing a program file. 

The WPRV (write private) function causes 
the current program file to be written to 
cards as a PRIVATE program. This prevents 
alteration and duplication of the program. 
Being non-programmable, the user must 
make a conscious decision to use WPRV, 
because its effect is irreversible. 

The RSUB (read subroutine) function 
prompts the user for a card program that 
replaces the "last program file" in main C memory. What is the "last program file" in 
main memory? It is the program file that is 
terminated by the permanent .END. state- 

ment. Note that after executing a GTO .., 
the "last program file" consists of a single 
statement - the permanent .END. - and 
every other program file is terminated by a 
normal END statement. 

The program file that is executing RSUB 
(or to which the HP-41 is positioned when 
RSUB is executed manually) will not be 
replaced by the card program. If the "last 
program file" contains the executing RSUB, 
then the permanent .END. of this program 
will be converted to a normal END and the 
incoming program file will become the "last 
program file." Also, the conversion of the 
permanent .END. to a normal END will oc- 
cur if RSUB is executed from the keyboard 
while the HP-41 is positioned to the "last 
program file." Therefore, the conversion of 
.END. to END will always occur if the HP-41 
is positioned to the "last program file," 
regardless of whether RSUB is executed 
manually or from a running program. Usual- 
ly, this is not a problem, but if you execute 
GTO .., and use RSUB to load a program, 
then a solitary END statement, that must be 
deleted manually, will be generated im- 
mediately preceding the new program. 

Execution continues with the next state- 
ment after the RSLIB function. In order to in- 
voke the newly loaded program, the active 
program file must either call or branch to it 
via a global label. This presupposes that 
the newly loaded program is indeed the cor- 
rect program; since card programs are not 
named by the calculator, there is no way for 
the Card Reader to validate the program. In- 
deed, even a successful call to a global 
label from the active program is no 
guarantee that the label is in the desired 
program (it could be that an older or even 
obsolete version of the intended program 
was mistakenly loaded). The problem of 
loading the incorrect program file is 
remedied by accurately marking each 
magnetic card. And, the solution to 
automatically invoking the new program 
lies in the MRG function. 

The MRG (merge program) function 
causes a program file to be loaded into 
main memory immediately after the current 
instruction, replacing all program lines up 
to the permanent .END. statement. Notice 
that MRG works only for the "last program 
file." It cannot be used from Application 
Pac modules nor by private programs, 
because these types of program files can- 
not be altered, which is exactly what the 
MRG function is supposed to do. After the 
operation is complete, execution continues 
with the first line of the newly loaded pro- 
gram file. Hence, there's no need to know 
what global labels (if any) are needed. 
Because execution starts immediately after 
MRG (except when MRG is performed 
manuallv), the danaer of loadina the wrona 

to "RLNK" to read another program. Notice 
that the MRG function clears the pending 
return (RTN) stack. In order for the 
subroutine to return control to the main pro- 
gram, it must explicitly branch back to it via 
a global label. Execution will halt if RTN or 
.END. is encountered. 

Although cards can be cumbersome, the 
RSUB and MRG functions provide a 
workable means of managing subroutines. 
However, both of these functions rely on 
the user to provide the correct program 
cards. 

OPTICAL WAND 
The Wand is an "input-only" device, as 

opposed to the Card Reader, which is an in- 
put and output device. The Wand provides 
two programmable functions - WNDSUB 
and WNDLNK - for loading bar-coded pro- 
gram files into main memory. 

The WNDSUB (scan bar -coded 
subroutine) function operates identically to 
the Card Reader function RSLIB, but uses 
bar code rather than magnetic tape as the 
storage medium. 

The WNDLNK (scan bar -coded 
subroutine and link) function performs 
essentially the same task as the "RLNK" 
routine listed above. It causes the incoming 
program file to replace the last program file 
according to the same rules as WNDSUB 
and RSUB but, in addition, control is pass- 
ed to the first line of the newly loaded pro- 
gram exactly as if it had been called via 
XEQ. There is no need to have a global label 
on line 01, because the HP-41 already 
knows where to begin execution. WNDLNK 
has two advantages over the "RLNK" 
routine: (1) the "RLNK" routine will be 
rendered useless if a private program file is 
read, whereas the WNDLNK function may 
be used to repeatedly load and execute 
PRIVATE, bar code program files; (2) the 
WNDLNK function preserves the pending 
RTN stack so that the subroutine will return 
control to the main program on the execu- 
tion of a RTN or .END. statement. 

The same problems that exist with un- 
named card programs are still present with 
unnamed bar code programs. Both devices 
rely on the user to submit the correct file for 
loading, but otherwise they provide the 
same utility. 

EXTENDED FUNCTIONS1 
MEMORY MODULE 

This new module provides many exten- 
sions to the HP-41, including Extended 
Memory. Extended Memory can be used by 
either the HP-41C or the HP-41CV, because 
it is slightly different than main memory. - - - 

Droaram file becomes much more serious. Extended Memory is composed of Con- . - 
TO load and automatically a card tinuous Memory registers just like main 

program, the following short routine could but you must use the 

be used as the last program file: that are provided by the module in order to 
gain access to that memory. The functions 

01 LBL "RLNK" ; Read subroutine and link permit the creation, manipulation, and dele- 
02 MRG ; Merge the card program tion of ASCII, data, and program files. All of 

Each time another subroutine is needed, these files must be given-unique names. 
the main program can either call or branch ASCII files are made up of characters, and 

(Continued) 
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therefore are byte oriented. Data files are 
made up of complete registers (similar to 
data cards produced by the Card Reader, 
but more flexible). Program files are similar 
to card and barcode program files, but they 
must be referenced by name. The name is 
independent of any labels that may be pre- 
sent inside the program file. 

There are two functions - GETP and 
GETSUB - provided for loading programs 
into main memory, and one function - 
SAVEP - for storing programs into Extend- 
ed Memory. They are all programmable, and 
they represent a significant step ahead of 
their counterparts in the Card Reader and 
the Wand. 

The SAVEP (save program) function is 
used to write a program file from main 
memory to Extended Memory. It requires a 
name for the target file in Extended Memory 
and some way of identifying the source pro- 
gram file in main memory. You can identify 
the source program file by specifying any 
global label that occurs within that pro- 
gram, or you can position the HP-41 to the 
program and then indicate that the current 
program file is to be saved. Whichever way 
you choose to indicate the source program 
file, you must specify a unique name for the 
target file. (If you specify the name of a pro- 
gram file that already exists in Extended 
Memory, it will be replaced by the source 
file.) 

Incidentally, the SAVEP function will 
preserve'the privacy status of the source 
program file in the target file. Thus, private 
program files may be transferred between 
main memory and Extended Memory. The 
HP-41 only prevents private program files 
from being' transferred to an- external 
storage medium. 

You may think that the GETSUB (get 
subroutine) function would be quite similar 
to RSLlB and WNDSUB, but this is not so. 
The GETSUB function is actually more like 
the built-in HP-41 COPY function that is 
used to copy program files from Applica- 
tion Pacs into main memory. The GETSUB 
function always loads a program file into 
main memory after the last program file; it 
never overwrites the last program even if 
the last program contains only the perma- 
nent .END. statement. If the user isn't 
aware of this behavior, then repeated use of 
GETSUB could clutter main memory with 
many solitary END statements. 

Why should GETSUB work differently 
from RSUB and WNDSUB? One reason 
might be that it was easier to design it that 
way. The GETSUB function might be "bor- 
rowing" some of the microcode used by the 
COPY function, thus saving the designers 
the trouble of reinventing the wheel. 
However, a closer look reveals that neither 
the Card Reader nor the Wand provide a 
means of appending programs; they only 
replace the last program file (with the minor 
exceptions mentioned earlier). 

The GETP (get program) function is like 
WNDSUB or READSUB, and WNDLNK mix- 
ed together. The program that is loaded by 
GETP always replaces the last program file, 
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even if it is the one executing GETP. If t'he 
active program is not the last program file, 
then it continues to run. This is the same as 
the RSUB and WNDSUB functions. 
However, if it is the last program file, then it 
is entirely replaced by the new program file 
and execution continues from the first line 
of the new program. In this respect, it is 
similar to the "RLNK" routine or the 
WNDLNK function and, like WNDLNK, it 
does not alter the pending RTN stack in any 
wav 

Thus, Extended Memory provides an ex- 
cellent means of dynamically storing and 
loading program files. In fact, a program- 
mer cannow design efficient overlay struc- 
tures that can execute independently of 
user intervention (such as loading magnetic 
cards). A "supervisor" program can be 
developed that will load a program into 
main memory and then transfer control to 
the new program. When the new program 
terminates with RTN or .END. (or erases 
itself with PCLPS), control is passed back 
to the supervisor program, which then 
determines the next routine to be loaded 
into memory (replacing the previous pro- 
gram). Now, we have entered the era of 
"disposable" code, memory sharing, and 
time sharing. Attaching a mass storage 
device increases the possibilities. 

If you are a little wary of using GETP for 
such a supervisor program, then you can 
use the GETSUB function during the initial 
staging of the supervisor to load an empty 
program file. This will ensure that a normal 
END exists somewhere between the super- 

visor and the last program file. From then 
on, the supervisor can use GETP without 
ever overlaying itself. (An empty program 
file can be created by keying GTO .., and 
then executing SAVEP, after placing a file 
name such as ",NULLPGMW in the ALPHA- 
register. The initial comma in the ALPHA- 
register indicates that the current file is to 
be saved in Extended Memory under the 
name "NULLPGM.") A 

Many advantages can be realized by 
dividing large, monolithic application pro. 
grams into several small subprograms. For 
Instance, the program region size can be 
greatly reduced, because only the portion 
of the application that is executing needs 
to be in main memory. Also, all of the ad- 
vantages of "modular" programming 
become available. Each program file or 
"module" of an application package ideally 
performs a single, unambiguous function. I f  
the application needs to be changed, then 
only the affected modules need to beedited 
and replaced. This eliminates having to 
load the entire application package into 
main memory (which may not be possible). 

The Extended FunctionslMemory Module 
represents a significant advance over the 
Card Reader and the Wand (although, not a 
replacement). The WNDSUB, or READSUB, 
and WNDLNK functions have been con- 
densed into GETP, and a new function GET- 
SUB has been added to permit appending 
program files in main memory. Also, the 
problem of incorrect user intervention has 
been eliminated. 

t 
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the ASCII compatibility in the area of providing 
a carriage return and line-feed command at their 
respective positions of decimal 10 and 13. This 
cost two character locations in the set, and the 
chosen path to make it as transparent to  the user 
as possible was to  use character 0 to  replace 
character 10 (it was a duplicate anyway), and put 
character 13 at location 124. causing, in-turn, the 
loss of character 124 (4, or Sheffer, sign). Not a 
big loss, considering it can be easily created using 
either the BLDSPEC or ACCOL commands. 
Now, whenever a character 10 or 13 is sent, the 
HP-41 (actually the Interface Module) goes to a 
look-UD table that will in-turn send either a 0 or 
124, respectively, to  the 82162A printer to enable 
the corresponding character. Additionally, if an 
HP 8 2 1 6 3 ~  video Monitor is used, character 126 
(the X sign) is not translated, as i t  does not 
exist; and the  - a t  that location in the video 
interface (and the ASCII set) was deemed not 
a n  acceptable substitute, therefore a blank 
was substituted. 

Summary: For the HP 82163A Video Inter- 
face, and the HP 82162A Thermal Printer, the 
following responses to HP-41 commands will oc- 
cur. (SF 17 on the HP-41 prior to attempting 
verification of this table.) 

C O ~ ~ A N D  :KCM :acn :ourn : P R ~  : 
. . . . . . . . . . . . . . . . . . . . . . . . .  
C H M  CODE :DEVICE : 

82162A Thermal Printer Applications: Since it 
is likely that some of you would want to print 
character 124, the 1 sign, here are two routines 
that will accomplish the task. 

1. Using BLDSPEC 
CLX Clear the "X" register. 
ENTER Clear the "Y" register. 
BLDSPEC 
0 
BLDSPEC 
0 
BLDSPEC Build the character. 
127 
BLDSPEC 
S T 0  00 Store it in reg. 00 for later use. 
ACSPEC Accumulate it into print buffer. 
PRBUF PRINT IT!!! 

2. Using ACCOL 
3 
SKPCOL Move column pointer to  4th 

column. 
127 
ACCOL Create a full column of dots at 

4th dot column. 
PRBUF PRINT IT!!! 

Feedback 
This column contains reader feedback about 

articles or routines h a t  appeared in previous 
issues. Though much of the information 
presented here is useful on its own, you will find 
that it is a good idea to  have your library of KEY 
NOTES handy while reading this column. 

As the production deadline for each issue of 
KEY NOTES approaches, those of us on the 
KEY NOTES staff begin pushing things asidc in 
favor of getting KEY NOTES to the printer. This 
letter was pushed aside during the production o f  
the last issue, and it shouldn't have been. The let- 
ter and routine are from Mike Edwards, of Ur- 
bana, Illinois. 

(V6N3p13a) I regret that  I s en t  you an in- 
accurate  routine (FLEFT) a few days  ago. It 
doesn't allow for t h e  overhead bytes con-  
tained in ASCll files. This revised routine 
h a s  been tes ted ,  and works under t h e  
following assumpt ions  (see  page 24 of the  
E x t e n d e d  Func t ions lMernory  Modu le  
Owner's Manual): (1) there is o n e  unusable 
byte in every ASCll Extended Memory file, 
plus (2) o n e  unusable byte for each  record 
within the  file. I suppose(1)  is  a n  end-of-file 
pointer and (2) is a record length indicator. 
This routine calculates t h e  number o f  
available bytes within an  ASCll Extended 
Memory file. 

fl I4LBL 'FLEFT" 
82 FIX 8 
83 CF 29 
84 'FILE NFIHE?' 
85 ADN 
86 STOP 
87 #OFF 
88 8 
89 SEEKPTFI 
18 FLSIZE 
11 #STO Y 
12 ASHF 
13 ASTO 2 
14 7 
15 * 
16 1 
17 - 
184LBL 80 
19 SF 25 
26 GETREC 

21 FC?C 25 
22 GTD 81 
23 FILENG 
24 - 
25 FS? 17 
26 GTr) 89 
27 i 
2a - 
29 GTO 88 
3@+LBL 81 
31 CLfl 
32 IIRCL X 
33 'k BYTES LEFT: ' 
34 ARCL Y 
35 ARCL Z 
36 FIYIEW 
37 FIX 4 
38 SF 29 
39 END 

Here's a "Feedback" letter that brings back 
many memories to long-time KEY NOTES 
readers. Because of that and because we do not 
want to again start a flood of factorial routines, 
we are publishing it with the warning that there 
are many, many ways to compute factorials of 
numbers greater than 69 . . . and we've pro- 
bably seen all of them . . .. This routine was 
contributcd by two people, Kent Krumvieda and 
Mike Daniels, of Boulder Colorado. 

(V2N3p9c) Recently, we were going 
through our old KEY NOTES and  we  noticed 
the  HP-97 routine, written by J a m e s  Grand- 
staff, tha t  computes  factorials of numbers 

larger than 69. W e  decided t o  rewrite it us- 
Ing the  capabilities of t he  HP-41. The follow- 
ing is a listing of th is  revision. 

814LBL 'FAC' 
82 ST0 81 
83 70 
84 X<=Y? 
85 610 81 
86 X O Y  
87 FQCT 
88 RTN 
894LBL 81 
18 ,869 
11 ST+ 81 
12 69 
13 FACT 
14 LOG 
15 ST0 88 
16*LBL 80 
17 RCL 81 
18 INT 

19 LOG 
28 ST+ 88 
21 DSE 81 
22 GTO 00 
23YBL 82 
24 RCL 88 
25 INT 
26 LIISTX 
27 FPC 
28 l8tX 
29 CLQ 
38 #RCL X 
31 ' 1  Em 
32 FIX fl 
33 #RCL Y 
34 #VIEW 
35 FIX 5 
36 END 

Kongsberg is a town of about 20,000 people, 
just south of Drammen in Norway. It is the home 
of John Erik Setsaas, and this is his tip. 

(V5N3p14b) Somet imes  you need a 
routine that  changes  a number into a cor- 
responding character.  For example: Fred 
Scheifele 's  rou t ine  r equ i re s  t h a t  26 
characters  a re  stored, o n e  in each  register. 
This occup ies  182 bytes  of program 
memory. I f  you have a printer available, 
there is a much shorter way t o  d o  this. 1 

81YBL 'D-C' 
82 0 
83 X O Y  
84 BLBSPEC 
85 END 

J u s t  put t he  number of the  character (ac- 
cording t o  the  list on  page 37 in the  printer 
handbook) into the  X-register, and execute  
"D-C." The character will then be  in the  
X-register. 

Next, here's a nice letter from Axel Harvey, of 
La Macara, Canada. 

(V6N2p14b) In t h e  last  i ssue  your editor 
sugges t s  assigning the  functions of the  top 
two rows on t h e  HP-41 t o  themselves: 
X <>Y t o  t h e  X <>Y key, RDN t o  t h e  RDN 
key, and s o  on. It's well worth repeating. 
This is the  best  way t o  avoid waiting forever 
for a RDN when your program pointer is in 
the  middle of an undocumented 850-byte 
masterpiece (you wish t o  inspect t he  s tack 
without losing your place), and  it's 2 A.M. 
(At 2 A.M. t h e  4-second wait is forever!) 

Of course, a simpler way is t o  get  out  of 
USER mode. The trick here is t o  remember 
t o  ge t  back into it after you have seen  the  
s tack,  so that  your next keystroke won't be  
a disaster.  This is not always possible a t  2 
A.M. 
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In the last issue of KEY NOTES (V6N3p13a), 
we printed what we claimed to be the shortest se- 
quence of program lines to round-up in absolute 
value any number. This sequence was - INT; 
LAST X; FRC; X =O?; SIGN; + . Since then, we 

, have received several inputs claiming to be 
shorter versions of this sequence. but these only 
made us realize that we hadn't done a very good 
job of explaining what we meant by "rounding- 
up a number." What we meant is this: if an in- 
teger (whole number) is input, the sequence will 
return that integer; otherwise, if the input is not 
an integer, it will be rounded to  the next (greater 
in absolute value) integer. Thus, an input of 0 
will return 0, an input of 3 will return 3, and an 
input of - 3 will return - 3. And, an input of 
.0004 will return 1, an input of - .002 will return 
- 1, an input of 3.67 will return 4, and an input 
of -4.033 will return -5. Though we thank 
everyone who sent in a "shorter version," we 
have yet to receive a shorter version - than ours 
- that fulfills the above description of "round- 
up." 

Now, we bring you some adaptably useful 
feedback from Lawrence Vassallo, who lives in 
Rochester, Michigan. 

v6N3p12c) In response to Dr. Kelth Bern- 
stein's submission to "Routines, Techni- 
ques, Tips, Etc . . .," I have enclosed my 
own HP-41 subroutine "PRC" for producing 
column-formatted printer output without 
use of the HP 82180A Extended Func- 
tionslMemory Module. 

@1+LBL 'PRC" 
82 RHD 
83 CF 86 
84 X{8? 
85 SF 89 
86 FlBS 
67 EHTERt 
88 X*0'? 
89 Lor, 
16 IHT 
1 1 XM? 
12 ST- Z 
13 X O  Z 
14 1 
15 - 

16 SKPCHR 
17 RDN 
18 CiR 
19 FlRCi X 
20 FS?C 88 
21 GTO 86 
22 't ' 
23 HCR 
24 RTN 
?S+LBL 88 
26 CHS 
27 'k-' 
28 8CH 
29 EHB 

To call "PRC," the main program must 
first set the proper number of decimal 
places (FIX #) and clear flag 29. Then, the 
main program must place the number of 
digits to the left of the decimal point in the 
Y-register, the number to be output in the 
X-register, and XEQ "PRC." The value in the 
X-register will be accumulated into the print 
buffer with a trailing sign. PRC may be call- 
ed multiple times before printing the for- a matted line with PRBUF or ADV. The 
method used for formatting is not iterative 
and requires only the stack registers, the 
ALPHA-register, and temporary use of flag 
00. The X-register contents are preserved. 

Here are some comments about the last issue 
of HP KEY NOTES from Jeffrey Smith, of La 
Palma, California. 

(V6N3) Richard. Partridge's "HP-35" 
display simulator (V6N3pllc) fails for 
values that overflow or underflow into 
scientific or engineering notation (or if the 
calculator is already set to SCI or ENG). It's 
limitations should be clearly understood by 
anyone who wishes to use it to obtain "sup- 
pressed zero" formatting. 

Ed Keefe's method of establishing 
FIXIENG notation (V6N3p12a) has two 
flaws: (1) The flag range of 41.043 should 
have only two significant figures in the frac- 
tional portion (that is: 41.43), and (2) since 
only flag 41 needs to be set, a value of just 
41 is sufficient for a range specification. 

(The modified sequence would be: ENG n; 
RCLFLAG; FIX n; 41; STOFLAG - Ed.) 

Routines, Techniques, Tips, 
Etc . . . 

The routines and techniques furnished in this 
column are contributed by people from all walks 
of life and with various levels of mathematical 
and programming skills. While the routines 
might not be the ultimate in programming, they 
do present new ideas and solutions that others 
have found for their applications. You might 
have to modify them to fit your personal applica- 
tion. 

The Extended Functions/Memory Module has 
quickly become a strikingly popular addition to 
the HP-41 system. In Houston, Texas, Bill 
Rude r sdo r f  is  us ing his Ex tended-  
Functions/Memory Module to make life just a 
little bit easier for all of us. 

(41) Here's a quick and useful routine for 
finding the number of bytes in a program. It 
illustrates a few uses of the X-Functions 
Module. I've been using an HP-41 for almost 
three years now. 

@l+LBL =BY'TESm 
82 FIX 8 
83  SF 21 
84 CF 29 
@-5+LBL 88 
86 CF 09 
87 'HFlHE?' 
88 FlOH 
89 PROHPT 
10 FlOFF 
l! GTO 82 
12+LBL 81 
13 SF 86 
14 SF 25 
15 S!iVEP 

16 FC?C 25 
17 GTO 86 
18+LBL 82 
19 SF 25 
28 RCLPTFl 
21 FC?C 25 
22 CTO 81 
23 FS?C H0 
24 PIJRFL 
25 't:' 
26 FlRCL X' 
27 =t BYTES- 
28 FlVIEW 
29 GTO 86 
30 END 

Near the border of South Australia and New 
South Wales, on the banks of the Murray River, 
lies the small town of Renmark. And, in this 
small town, we know of at least one person, 
Chris Tolley, who owns an HP-41, a printer, and 
an Extended Functions/Memory Module. Here's 
Mr. Tolley's contribution. 

(41) Here is a routine to print the contents 
of an ASCll file matched, record to register, 
to the contents of a data file. The output 
will appear on one line, assuming the total 
number of characters in the ASCll record 
and the data register does not exceed 21 (10 
if flag 12 is set). Execution will halt when 
the END of either file is reached. 

@l+LBL =HFlTCH= 
82 9 
83 ST0 88 
04 ST0 81 
85 ST0 82 
86 'FILE HFlTCH' 
87 PRFl 
88 FlDV 
89 'FlSCII FILE?" 
18 FlON 
11 PROHPT 
12 FlSTO 81  
13 FlOFF 
14 'DUTFl FILE?' 
15 RON 
16 PROHPT 
17 FlSTO 82 
18 FlOFF 
19+LBL 81 

29 CLR 
21 FlRCL 8! 
2 2  RCi 88 
23 SEEKPTFl 
24 GETREC 
25 flCR 
26 2 
27 SKPCHR 
28 CLR 
29 flRCL 82 
30 RCL 98 
31 SEEKPTFl 
32  CETX 
33 FlCX 
34 FlDV 
35 151; rr9 
36 x i >  x 
37 CTO 81 
38 EHD 

Here's another impressive routine that re- 
quires the Extended Functions Module. It was 
contributed by Harold Schumann, of Munster, 
Germany. 

(41) The new Extended FunctionlMemory 
Module is really an incredibly powerful 
means for advanced programming. Recent- 
ly, I have written a short routine that 
replaces single characters in the ALPHA- 
register by other single characters. It can 
easily be seen that the application of Ex- 
tended Functions facilitates this task. 

@l+LBL 'REPA' 11 
82+LEL 01 12 x o  z 
83 FlVIEM 13 1 
84 EHTERt 14 + 
85 POSFl 15 CHS 
66 Xi@? 16 FlROT 
87 RTN 17 RDN 
68 FlROT 18 GTO 81 
69 FiTOX 19 END 
10 Rt  

How to use REPA: 

1. Place the equivalent code of the 
character to be replaced into the X-register 
and the code of the replacing character into 
the Y-register. 

(Continued) 
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2. Place any string into the ALPHA- 
register. 

3. XEQ "REPA" 

The "old" character will be replaced by 
the "new" one at each occurrence in the 
string. 

7k'J instead of the numerical character codes, 
you would rather ASTO the respective ALPHA 
characters in the X- and Y-registers, this routine 
will still work. You'll notice. Mr .  Schumann, 
that I replaced the global G T O  "REPA" that 
you had at the end of this routine with a local 
G T O  01 and LBL  01 at line 02. This conserves 
bytes and search time - Ed.) 

Not far from Munster, Germany, on the north 
coast of Germany, i s  a town called Cuxhaven. 
Cuxhaven i s  the home of Gunter Merten, 
another owner of an Extended Func- 
tions/Memory Module. 

(41) Following the operation GETKEY, I 
needed the number 0, 1, 2 ,..., 8, 9 in the 
X-register instead of the key code for the 
keys 0 to 9.1 found two short, quick routines 
to implement this. The first (labeled 
KEYNUM) returns a - 1 to the X-register if 
any key besides keys 0 through 9 is press- 
ed. The second (labeled KEYNM) is shorter 
but it doesn't account for the user pressing 
a "non-number" key. 

91+LBi 'KEYHUH' fll+LBL -KEYHHm 
fl? mRHIJ??m 02 GETKEY 
83 64. 83 45 
64 XTUil' 84 HOD 
85 "I-456' fl? 13 
66 CETKEY 66 nor! 
67 POSFl 87 11 
98 END fl8 HOD 

69 END 

(The "goose" will pause in the display during 
the execution of these routines. I t  is just waiting 
for you to press a key - Ed.) 

This next routine i s  being printed with the per- 
mission of Richard Nelson of PPC*. The routine 
was published on the last page of the PPC 
Calculator Journal V9N4, and it struck us as be- 
ing pretty clever. 

(41) Recall sigma is a routine to recall the 
SIGMA-X and SIGMA-Y values from the 
statistical registers when the location of 
these registers is unknown. Lines 02 
through 05 can be omitted if n is still in the 
X-register from a previous SIGMA+ or 
SIGMA - . 

S1+LBL 'RC' 96 HEM 
62 CLST 67 LFlSTX 
63 Zt 68 ST* Z 
64 CLST 89 * 
a? C- l f l  EHD 

*Founded in June 1974 by Richard J. Nelson, 
PPC is the world's first and largest organization 
dedicated t o  Personal Programmable  
Calculators. The Club is a volunteer, non-profit, 
loosely organized, independent, worldwide 
group of Hewlett-Packard personal program- 

mable calculator users. PPC is not sponsored, 
nor in any way officially sanctioned, by Hewlett- 
Packard. 

For more information about PPC and a sam- 
ple issue of the Club's newsletter, send a self- 
addressed, large (folded) envelope (9 X 12 in- 
ches; 23.8 X 30.5 cm) with first-class postage for 
2 ounces (56.7 grams) to: PPC Calculator Jour- 
nal; 2545 W. Camden Place; Santa Ana. Calgor- 
nia 92704 U.S.A. If you live outside the U.S., 
make sure you include a legible address label and 
international postal coupons for 56.7 grams (2 
ounces). A letter is not necessary and will only 
slow the response. 

What i s  the biggest number you can think of? 
What i s  the biggest number your HP-41 can 
think of? I s  it around I f  "yes" i s  your 
answer, Thomas Excelsior Valere, of Paris, 
France, may beg to differ. 

(41) Sometimes you need to calculate 
values for large exponents like 4167, but 
4 1 ~ ~  > SO the HP-41 cannot compute 
it with theyX function. So, try this lifesaving 
routine based on the formula YX = loY  '. 
It works just like the YX function, except 
that x is not stored in the LASTX-register. 
The resulting mantissa will be in the 
X-register, and the respective exponent in 
the Y-register. 

fll+LBL 'Y**X' 66 LRSTX 
82 XOY 67 FRC 
03 L ~ G  88 1atx 
94 * 69 END 
65 INT  

(This also works for negative exponents. For 
example, 86-'j. But the true question is: excep- 
ting the human imagination, is there anything in 
the universe that demands a number greater than 

or less than lo-'@'? And, g there is, 
perhaps we should switch to an HP-75C, which 
flaunts a numerical range from greater than 
lo-'@' to less than Id@' - Ed.) 

Peter Rushworth, who lives in Lakewood, 
Colorado, contributed this routine to KEY 
NOTES. I t  is a "sort of humorous" application 
of the Time Module. 

(41) Here is an HP-41 routine for use with 
the Time Module. This program will display 
the increasing labor costs of a business 
meeting, given the number of people and 
their labor rate in dollars per hour. The 
routine requires a minimum SIZE of 003. 

fll+LBL 'HT' 13 CTO 61 
82 0 
03 ST0 Bfl 
64 ST# 61 
65 SF 27 
66 CF 21 
87 FIX Y 
88+LBL 46 
69 CF 22 
16 'NO. PEOP 
11 PROHPT 
12 FC?C 22 

'LE? ' 

14 =ROTE?' 
15 PROMPT 
16 * 
17 ST+ 61 
18 GTI! 68 
l?+LBL 81 
26 FIX 2 
21 = RERDY' 
22 RVIEU 
~ ~ + L B L  6 2 j  
24 STOP 

25 CTO 82 
26YBL CI 
27 CF 27 
28 TIHE 
29 ST0 62 
30+LBL 10 
31 TlHE 
32 RCL 02 
33 HMS- 

34 HR 
35 RCL 01 
36 * 
3 7 '  $ m  

38 RRCL X 
39 RY IEU 
40 CTO 10 
41 END 

Example Problem: 

Number of People Labor Rate (Whr) 
3 8.50 
5 12.75 
1 17.50 

Solution: 

Input Display 
XEQ " M Y  NO. PEOPLE? 
3 [RIS] RATE? 
8.50 [RIS] NO. PEOPLE? 
5 [RIS] RATE? 
12.75 [RIS] NO. PEOPLE? 
1 [RIS] RATE? 
17.50 [RIS] NO. PEOPLE? 
[RIS] READY 

At the start of the meeting, press [A] and 
the cost of the meeting will accumulate in 
the display. 

C. Lamar Williams lives in San Jose, Califor- 
nia. Lately, Mr. Williams has been thinking of 
ways that we can save money. 

(41) Budget minded grocery-shoppers 
must repeatedly choose the least costly 
(lowest unit cost) of equivalent items. The 
classic decision is exemplified by: "13 
ounces at $1.63 for brand A, or 17 ounces at 
$2.15 for brand B - which is cheaper?" 
And, it is easily solved by the routine 
"SHOP." Just execute "SHOP," at the 
prompt: A=?,  ENTER the cost (1.63 
[ENTER]), key-in the quantity (13). and press 
RIS. Do the same at the prompt: B =?. The 
appropriate answer (A IS CHEAPER, B IS 
CHEAPER, OR A = B) wlll be displayed. Try 
it! Note that A IS CHEAPER for the above 
example. 

Sl+LBL 'SHOP' 19 FlYIEU 
62 =n- 11 RTH 
93 XEQ 00 124LBL 68 
94 XEQ 69 13 -I-=? ItQURN' 
fl? X>Y? 14 PROHPT 
66 "fi' 15 / 
67 -I- I S  CHERPER" 16 -Bo 
68 X=Y? 17 EHB 
139 -R  = e= 
Many HP-41 owners have an interest in music. 

This routine was submitted to KEY NOTES by 
one of these music-loving readers. Paulo de 
Salles Mourao lives in Belo Horizonte, Brazil 
and this i s  his routine. 

(41) In my spare time (and when not pro- 
gramming), I like to play the violin (for inter- 
nal consumption, for that matter). Today I 
was considering adjusting my tempo, when 
I realized that my daughter had borrowed 
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my metronome some days ago. But, I am an 
HP-41 owner, and this type of person has 
many resources. Why not  wr i te a 
metronome program? 

014LBL 'HETR' 
92 "IHDEX" 
03 PROflPT 
04 X=A? 
65 CTls 63 
A6 ST0 08 
074LBL 01 
08 RCL 08 
89 ST@ 91 

104LBL 02 
11 DSE 01 
12 GTO 42 
13 TONE 9 
14 CTO 81 
1 5 i ~ B ~  93 
16 T?HE 9 
17 CTO 03 
18 END 

On XEQ "METR", you have access to the 
"INDEX" entry. Zero is vivace, 1 is vivace 
non troppo, 4 is allegro, 7 is adante, and 10 
is moderato (incidentally, the goose flies 
backwards), but the nuances I leave to the 
maestros. The routine is stopped manually 
([RIS]). It is another unusual application of 
the HP-41, n'est-ce pas? 

Along these same lines, we have this routine 
that was contributed by Tom Nguyen, of Issa- 
quah, Washington. This routine can be used on 
any HP-41. 

(41) This routine is used when transpos- 
ing music from one key to another accor- 
ding to the interval of half-steps specified 
by the use:. The interval is specified only 
once for successive notes. The notation 
used by the program is best explained by 
referring to the piano keyboard. The white 
keys are represented by capital letters (C, 
D, E, F, G, A, B,) and the black keys are 
represented by the small letter that cor- 
responds to the flat (not sharp) note of that 
key. Thus, D-flat, E-flat, G-flat, A-flat, and 
B-flat are represented by d, e, g, a, and b 
respectively. (The ALPHA character "9" is 
used for a small g.) 

014LBL 'TR- 
02 'R' 
03 FIST0 81 
04 'b' 
05 FIST0 02 
06 'BE 
87 ASTO 03 
08 'C" 
09 FIST0 04 
10 =d= 
11 RSTO 05 
12 'D' 
13 RSTO 06 
14 "P' 
15 RSTO 67 
16 "E" 
17 RSTO 08 
18 'Fa 
19 RSTO 09 
28 "9" 
21 FIST0 10 
22 'G' 

23 FIST0 11 
24 'a' 
25 RSTO 12 
264LBL 65 
27 12 
28 'IHTERYFIL" 
29 PRLlflPT 
3M Xt=Y? 
31 GTO 04 
32 CTO 05 
334LBL 04 
34 ST@ 68 
354LBL 03 
36 'NOTE: ' 
37 FION 
38 STOP 
.39 FISTO 14 
40 ROFF 
41 1.812 
42 ST@ 13 
43NBL 01 
44 RCL 14 

45 RCL IND 13 54 RCL 98 
46 X=Y? 55 + 
47 GTO 02 56 12 
48. ISG 1.3 * 57 X!Y? 
49 GTO 01 58 ST- Y 
59 GTO 03 59 RCL IND Y 
S14LBL 02 60 PSE 
52 RCL 13 61 GTO 03 
53 INT 62 END 

The specified interval always must be 
positive. For example, to transpose from 
the key of G to the key of C, specify an inter- 
val of 5 (the number of half-steps between 
the roots of the two scales). At the prompt 
"NOTE:," key in the letter that corresponds 
to the note you wish to shift. Shifting a note 
down an interval X is the same as shifting it 
up an interval 12 - X. 

Jim Boardman, of Tucson, Arizona, sent us 
this next routine and with his letter he included 
the following P.S.: "I am an avid reader of H P  
KEY NOTES and I feel as though I do a lot of 
taking of information from its pages. Here, 
hopefully, I have done a small amount of 
giving." Yes you have, Mr. Boardman, and h e n  
is your contribution. 

(41) Occasionally, I find a need for saving 
the current date and time. The Time Module 
is very handy for providing this data. Nor- 
mally, two registers are required for saving 
the information. But, by making use of two 
other Time Module functions, the data can 
be packed into one register and later re- 
expanded into two registers. 

014LBL =PFIKDTH= 13 RTN 
024LBL 68 144LBL 'RESDTfl' 
03 23.5958 15 FRC 
04 TIHE 16 1.61198 
05 X!Y? 17 LFISTX 
06 GTO 00 18 IHT 
07 1 E2 19 DATE+ 
88 1 20 X O Y  
09 1.01198 21 1 E2 
10 Df!TE 22 * 
11 DDFIYS 23 END 
12 + 

"PAKDTM" will pack the current date and 
time into the X-register. A routine calling 
"RESDTM" with such a packed number in X 
will receive back the original date in Y (in 
the form MM.DDYYYY or DD.MMYYYY) and 
the original t ime in  X (in the form 
HH.MMSS). If you are not concerned about 
the date changing at midnight while 
"PAKDTM" is executing, lines 02,04, and 05 
of that routine may be deleted. 

(You'll note, Mr. Boardman, that we replaced 
that 8-byte GTO "PAKDTM" with a GTO 00 (2 
bytes) and we added a LBL 00 (1 byte) after LBL 
"PAKDTM", thus, conserving 5 bytes. For 
more information on this, tee "Add a Local 
Label," KEY NOTES V6Nlp7b - Ed.) 

Aston, Pennsylvania, is the home of Vasant 
Patel, who sent us this next contribution. The 
routine will be of interest to those who are 
developing programs that solve systems of linear 
equations. 

(41) Here is a short, efficient subroutine 
for solving n simultaneous equations using 
the Gauss-Jordan method. Prior to access- 
ing this routine and starting at register 21, 
the n coefficients are to be stored row-by- 
row, with each row followed by its cor- 
responding constant. You can change the 
starting register by changing line 04. The 
value of n must be contained in register 00. 
At the end of execution, the constant vector 
is replaced by the solution. Note that in ad- 
dition to the matrix elements, registers 01 
through 08 are altered. 

014LBL 'LIN' 
02 RCL 00 
83 ST0 07 
04 21 
05 ST0 08 
86 + 
87 ST0 64 
684LBL 11 
69 RCL 04 
10 RCL 07 
11 - 
12 RCL 64 
13 3 
14 l0 tX  
15 / 
16 + 
17 RCL IHD X 
184LBL 12 
19 STi IND Y 
20 ISG Y 
21 GT@ 12 
22 RCL 08 
23 ST0 62 
24 RCL 06 
25  ST^ 06 
264LBL f3  
27 RCL 04 
28 ST0 61 
29 RCL 67 
30 ST0 95 

31 RCL 02 
32 + 
33 STO 63 
34 RCL 0 i  
35 X=Y? 
36 GTO 15 
374LBL 14 
38 RCL IND 61 
39 RCL IHD 02 
40 * 
41 ST- IHD 83 
42 1 
43 ST- 01 
44 ST- 03 
45 DSE 05 
46 CTO 14 
474LBL 15 
48 RCL 60 
49 1 
50 + 
51 ST+ 62 
52 DSE MC 
53 GTO 13 
54 ST+ 04 
55 1 
56 ST+ 08 
57 DSE 07 
58 CTO 11 
59 END 

Now, here's a tip that was sent to us by Paul 
Murteira, of Lisboa, the capital of Portugal. 
This is a work-conserving suggestion. 

(41 and Card Reader) I have a suggestion 
that might help users to find how many 
tracks will be needed to record a program 
onto cards. (1) Assign PACK and WPRV to 
HP-41 keys. (2) Key-in the program and 
leave the HP-41 in program mode. (3) Press 
[PACK] and then [WPRV] in user mode, and 
the display will show "RDY kk of nn." (4) If 
you don't want to record in private, simply 
press the backarrow key, then insert the 
cards to record your program. 

(Continue@ 
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If you want to reduce the number of 
tracks required, then shorten a long ALPHA 
message or shorten any long ALPHA labels, 
and repeat from step (3). This procedure will 
conserve your batteries because you won't 
have to insert a card to find how many 
tracks are needed. 

For example, solve the two equations: 

Store, in registers 21 through 26, the 
numbers 2, 6, 27, 5, 9, and 13 in that order. 
Also, store 2 in register 00. After executing 
the routine, the solution to x will be found in 
register 23 and the solution to y will be 
found in register 26. 

(This routine is, just as Mr.  Patel says, short- 
and efficient. I t  does not rearrange the rows of 
the matrix to obtain the largest absolute pivot 
values and, thus, it does not minimize rounding 
error. It does not test for singularities or estimate 
the aumerical condition of the matrix. So, any 
program that calls this as a subroutine should 
take these things into account, beforehand - 
Ed.) 

Now, we have a fine contribution from John 
Chaffer, of Seattle, Washington. Mr. Chaffer 
presents a great idea that many of you will be 
able to build on. 

(41) Hereis a short routine I wrote to print 
a single byte of "WNDSCN"-type barcode 
on the HP 82143A (non-HP-IL) printer. 
Decimal integers from zero to 255 (with no 
checksum) can be printed in barcode. Black 
printer paper is needed, and the darker set- 
tings seem to increase the reading reliabil- 
ity. The barcode is printed so that the stop- 
bits come before the start-bits, but the 
Wand doesn't care. To view the results, use 
the routine "SCN." 

81tLBL 'BC1' 
82+LBL 00 
83 1.808 
84 ST0 00 
6 flDDY 
86 SF 12 
87 CF 08 
08 =NUtlBER?= 
R9 PROMPT 
18 EHTERt 
11 XEB 81 
12 SF 80 
13 EHTERt 
14 XEQ 61 
15tLBL 92 
16 2 
17 ; 
18 I H T  
19 LOST# 
26 FRC 

21 2 
22 * 
2.3 X#8? 
24 SF 88 
25 XEB 01 
26 IS6 08 
27 GTO 82 
28 XEB 81 
29 XEQ 01 
38 GTO 08 
31tLBL 0! 
32 127 
33 HCcr)L 
34 FSPC 00 
35 RCl:OL 
36 1 
37 SKPilOL 
35 RCL T 
39 RTI! 
10 EHB 

814LBL 'SCH' 8 5 Y I E U 0 1  
02*LBL 98 86 PSE 
03 CLD 07 (;TO 08 
84 HNDSCH ' 88 END 

Surely, the esthetics of the next routine will 
brighten your day. I t  makes good use of the "in- 
put during pause" feature of the HP-41. This 
routine was contributed by Jean-Luc Marechal, 
of Liege, Belgium. 

(41) This idea could help some KEY 
NOTES readers. It is a short routine that 
can be used in place of PROMPT or STOP. 
This routine tests to see if the input is to be 
an ALPHA or a numerical input (checks 
ALPHA-mode flag 48). Then, after pausing 
for the input, it returns to the main program. 

QltLBL 'IN' WLBL 98 
82 23 09 PSE 
8J FC? 48 10 FC? IND L 
04 22 11 GTO 08 
05 ST0 L 12 FlOFF 
8 C C F I H D i  13END 
87 RYIEW 

New Orleans. Louisiana, i s  a city known for its 
high-energy festivities. And no doubt, part of the 
celebrant atmosphere found in this city i s  at- 
tributable to the elated HP-41 owners who live 
there. Edward Scheinuk i s  an HP-41 owner who 
lives in New Orleans. and this i s  his contribution. 

(41) Having gone through the experience 
of having someone erase a brilliantly con- 
ceived program - "I just pressed a few 
keys, honest" - that was not yet recorded 
on cards, I am fully aware of the need for 
"guard" routines as mentioned in V6N3p11. 
Thus, I would like to contribute my own ver- 
sion. I t  requires an HP82182ATime Module. 

02 SF 11 02 DRTE 
03 .ttZZ' 03 BOW 
01 CLST 04 X#Y? 
05 .a084 05 GTQ '2' 
06 OFF 06 END 
07 TINE 
08 + 
09 xyzaw 
10 END 

After "Z" has been executed to turn-off 
the HP-41, the user must key-in the current 
DOW (day of week) within a short time after 
pressing the [ON] key or the HP-41 will not 
remain ON. The time interval can be ad- 
justed by changing line 05 (1 suggest star- 
ting with a 4-second time interval). There 
are only three methods (that I know of) of 
circumventing the workings of the routine 
and all three would be obvious only to 
someone who is experienced in the use of 
the HP-41. 

Fredrikstad, in southern Norway, i s  the origin 
of this routine by Hans Aspenberg. The subject 
addressed by this routine i s  "sort-of" popular. 

(41) Here is a cute sorting routine for the 
HP-41. Key-in the block of data-registers to 
be sorted using the format bbb.eee, where @ 
bbb is the begin-address and eee is the end- 
address of the block. Then XEQ "SORT." 
Note that bbb > = 3 because the routine 
uses registers 00, 01, and 02 for pointers. 
SORT is short, using only 49 bytes, and it is 
surprisingly fast! 

01 tLBL 'SORT' 
82 ST0 00 
BJtLBi 00 
04 RCL 00 
05 ST0 02 
06 1.801 
07 + 
88 ST0 01 
09tLBL 01 
18 RCL IND 02 
11' RCL IND 01 
12 X{=YP 

13 GTO 02 
14 RCL 01 
15 ST0 82 
!C+LBL 02 
17 Is6 01 
18 6TQ 01 
19 RCL IHD 00 
20 X O  IND 02 
21 ST0 IND 00 
22 ISG Y0 
2.3 GTO 00 
24 END 

(The bubble sort - the method used by this 
routine - is the traditionally chosen method 
used on computers for sorting data. An alter- 
native method that is rarely 'used in practice, 
utilizes, for each successive element, a binary- 
search to locate the position of that element in 
the previously ordered elements. This binary- 
search method greatly reduces the number of 
comparisons involved. However, on most com- 
puters the additional matrix-index management 
required lo insert an unordered element into its 
proper position in the previously ordered 
elements is extensive. I t  is for this reason that the 
binary-search method has been neglected. But 
now the REGMOVE function in the Extended 
Functions/Memory Module makes it easy to in- 
sert a value anywhere in a block of registers. 
Thus, at the risk of dropping a hint, perhaps the 
REGMOVE function makes the binary-search 
method a viable method for sorting data on the 
HP-41 -Ed . )  

Language Name Delayed.. . 
Many of you are on the edge of your seat just 

waiting to see what name we choose for the 
HP-411s language and to see who won the contest 
(V6N3p16a), but we have some bad news for 
you. Because some of the most popular names 
we chose were already being used by other com- 
panies, and because we want to make sure that 
there i s  no infringement on trade marks or trade 
names, we are delaying the announcement of  a 
winner until the next issue of KEY NOTES, 
which will be mailed the third week of February 
1983. So hang onto your seat until then! 

NEW HP-75C PAGES 
Turn to page 16 for the f irst edition of 

HP-75 KEY NOTES. There are four extra 
pages just for this latest star in the HP sky. 
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Book Reviews 
Books are reviewed or announced in KEY 

NOTES only as a service to our readers. A review 
here does not represent an endorsement by 
Hewlett-Packard. If you are unsure about the 
contents or usefulness of a book, we suggest you 
first check with a local bookstore; if that fails, 
write to the publisher, not to KEY NOTES. 
Availability problems also should be addressed 
to the publisher, not to KEY NOTES. 

CA LCULA TE BASIC STA TISTICS, by 
Mark Finkelstein and George McCarty, is a new 
352-page softbound book published in October. 
ISBN number is 0-936356-01-04 and the size is 
5.4 by 8.5 inches (13.7 by 21.6 cm). 

This book represents a friendly new calculator 
method for learning statistics, even if you are a 
novice with the subject or studying the subject in 
school. It features interesting, realistic examples 
that you follow step-by-step - instead of a lot of 
algebra. There are straight-to-the-point explana- 
tions for such topics as "confidence intervals" 
and "contingency tables" that are so confusing 
in ordinary textbooks. Also, any calculator or 
"home" or "personal" computer will do fine to 
make the calculations. 

It's all here, including Mean and Standard 
Deviation, Sample Means, lnference and 
Hypothesis Testing. Chi-Square Distribution - 
the whole gamut of statistics. Plus, there are two 
bonuses at the end: a new type of table simplifies 
frequently used tests, and a BASlC program is 
given for multiple linear regression. 

The authors are both faculty members at the 
University of California, lrvine. And you will 
remember that another of George McCarty's 
books, Calculator Calculus, appeared before in 
KEY NOTES. 

This new book should soon be in book stores 
and is available now from the publisher, below. 
You also should check with your authorized HP 
Dealer; many of them are now stocking books 
reviewed in KEY NOTES - or they will order 
them for you. The price is $14.95 plus any state 
or local taxes. Add $2.50 per book for air mail in 
the U.S.; $3.50 for air mail to Canada and Mex- 
ico; and $6.00 for air mail to all other countries. 
The publisher is: 

EduCALC Mail Store 
27953 Cabot Road 
Laguna Niguel, CA 92677 U.S.A. 

HP-41 SYNTHETIC PROGRAMMING 
MADE EASY, by Keith Jarett, is another new 
book just off the press in October. It is spiral- 
bound, 190 pages, and 6.75 by 8.5 inches (17.2 
by 21.6 cm) - roughly the same size as the 
HP-41 owner's handbook. 

This is the second "synthetic programming" 
book to appear in KEY NOTES, the first being 
Synthetic Programming on the HP-41, by Dr. 
William C. Wickes (see V4N3p8 and V6Nlp7c).* 

For the uninitiated, here is the definition of 
synthetic programming - or SP - from Jarett's 
new book: "Synthetic programming encom- 
passes the creation and use of synthetic instruc- 
tions. Synthetic instructions cannot be keyed into 
program memory by normal means, but must be 
created by splicing normal instructions. Syn- 
thetic programming will work on any HP-41, 

does not require any modification of the 
calculator, and will not harm it. Thousands of 
HP-41 owners have used synthetic functions to 
obtain extended key assignment capability, 21 
additional display "characters, over 100 addi- 
tional TONES, extra 'scratchpad' registers, im- 
proved control of lowercase printer characters, 
and much more." 

Because a great many of you are interested in 
SP, and because the Corvallis Library now ac- 
cepts limited SP in programs (see V6Nlp7c), it is 
very likely that some of you will be interested in 
this new book. It provides an introduction to SP, 
using recently developed techniques that make 
SP even easier than before. It is full of examples 
and step-by-step instructions. Also included are 
the latest "byte-grabbing" and "byte-loading" 
techniques for simple, fast creation of synthetic 
codes. Plus, you will find applications and utility 
programs for the Extended Functions and Time 
Modules. Also included in the book is a separate, 
handy, three-color plastic Quick-Reference Card 
for Synthetic Programming, a $3 value. This 
card contains a byte equivalence table that is the 
"Rosetta Stone" of SP. It also shows all 56 flag 
functions and incorporates a quick-reference 
summary of how to construct each type of syn- 
thetic instruction. 

Keith Jarett is an inveterate6'key-puncher," a 
steadfast member of the PPC (see footnote on 
page 12), and is, in his words, "addicted to HP 
calculators since I bought an HP45 in 1973 while 
an undergraduate in Electrical Engineering." He 
graduated from Culver Military Academy in 
1972 and received his B.S. degree in Electrical 
Engineering from Cornell in 1975, his M.S. 
degree in Electrical Engineering from Stanford in 
1975, and his Ph.D. in EE from Stanford in 
1979. He's currently a Systems Engineer at 
Hughes Aircraft. This book was started in 
January of this year, and here is how you can ob- 
tain a copy; write to: 

SYNTHETIX 
1540 Matthews Ave. 
Manhattan Beach 
CA 90266 U.S.A. 

or you can check at your local bookstore or 
authorized HP Dealer. 

Prices, according to actual mailing costs for 
rarious places throughout the world, are: 

$16.95 to U.S., shipped fourth class. 
$18.45 to U.S., priority mail or UPS. 
$18.95 to Canada, Mexico, or Central 
America, air mail. 
$20.45 to Europe or South America, air 
mail. 
$21.95 elsewhere, air mail. 

Be sure to add state or local taxes (California 
residents add $1.10 tax), and checks or money 
orders must be payable through a U.S. bank. 

*HewleIr-Packard does nor "support" synlheric programming. 
The HP-41 series hand-held Compurers ure only guaranteed lo 
operare in accordance wirh rhe insrrucrions and informarion pro- 
vided in !he HP41C/CV Owner's Handbook and Programming 
Guide. D o  nor refer questions about 3ynlhdic programming lo 
the factory. References for SP can be found in YbNlp8b. 

Editorial 
Although this column h a s  been missing 

for a while, your "Ed." is still alive and  
kicking. Some recent letters have asked 
why the editorial staff is  not listed on the 
back cover, so we changed tha t  to satisfy 
those who would like to see our names. 

Because we have to make a "trade name 
search" to  make sure tha t  the  name we pick 
a s  the winner of the  "Name That  Lan- ' 
guage" contest is  not a n  infringement on 
the registered name used by someone else, 
we will not announce the winner until the 
February issue. So, if you sent an entry 
from a faraway place and  womed about it 
getting in  the contest, stop worrying; I 
included all of them. But, please, NO 
MORE! The contest is  officially closed. 

If you use your calcblator or computer or 
any software or peripherals to increase 
your productivity in  your business or a t  
your job, you realIy should look into the 
probability tha t  you can deduct those 
expenses from your income tax. This can 
save you a lot of money ... and then you can 
go see your local authorized H P  Dealer and 
buy yourself a nice Christmas present. 

A lot of you faithful readers will soon be 
receiving KEY NOTES subscription r e  
newal notices from the friendly computer, 
and  I sincerely hope you decide to renew. 
We are going to get more information into 
KEY NOTES next year, a n d  a lot of i t  will 
deal with all the peripherals and the 
Interface Loop. At only $5 a year for the 
U.S. and  Canada, you have to admit that  
KEY NOTES is a real bargain. For 
example, with 64 pages a year, that  works 
out to 7.8125 cents a page. And although 
I've never accurately counted all of them, 
there are about 1400 words per page, which 
works out to  somewhere over 180 words for 
each U.S. penny you spend on KEY 
NOTES. So make your tired old editor 
happy by sending in your renewal on time; 
then h e  won't have to get the computer on 
your trail. By the  way, your expiration date 
is  a t  top right on your label. 

Letters to  the editor should be sent to: 
H e n r y  Horn, E d i t o r  
HP K E Y  NOTES 
H e w l e t t - P a c k a r d  Co. 
1000 N.E. Ci rc le  Blvd. 
Corval l is ,  O r e g o n  9 7 3 3 0  U.S.A. 

We cannot guarantee a reply to  every letter, 
but we do guarantee tha t  every letter will be 
read by the  editor or technical editor, and 
tha t  a s  many a s  possible will be answered 
in KEY NOTES or in  a personal response. 
Be sure to put your address on  the letter; 
sometimes the envelope gets lost. 

This is  the ninth year tha t  i t  is  my 
pleasure to thank all of you for your support 
of KEY NOTES, for your steadfast partici- 
pation, and  for all your nice comments 
about this newsletter. So, on behaIf of my 
assistant, Ted Wadman,  and  all the staff 
in the  Users' Library, plus all of Hewlett- 
Packard, I wish every one of you, all over 
the world, a happy, gafe, and joyous 
holiday season; a prosperous New Year; 
and  many happy hours of productive pro- 
gramming ... and tha t  you get a subscrip 
tion to KEY NOTES for Christmas. 
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HP-75C Computer 
KEY NOTES 

You will notice that there are 20 pages in this 
issue of KEY NOTES. That's because there are 4 
extra pages devoted to the new HP-75C Portable 
Computing System. We are NOT going to usurp 
pages from the original KEY NOTES. You will 
find 16 pages, as in the past, devoted to the 
HP-67/97, and to the HP-41 system. 

Because there are not many HP-75C's in the 
hands of users as yet, we have not had much 
feedback from them - except to tell us that they 
love the HP-75C. So we have written a couple of 
articles about the HP-75C to give you a head- 
start on using it, and this will also show our other 
KEY NOTES readers something about the world 
of computers and programming in BASIC. If 
you have some comments or ideas, we would like 
to hear from you. 

Testing the HP-75C 
Testing is an important part in the develop- 

ment of a new product. 

Furthermore, through testing benefits both 
the customer and Hewlett-Packard, because the 
customer can purchase a new machine knowing 
that it was built to last, and H P  saves the time 
and money that would have been spent repairing 
returned units. 

The HP-75C had to go through a rigorous 
series of tests before it was released to produc- 
tion.These tests included the standard tests for 
HP calculators: line voltage variations, storage 
temperature range, operating temperature range, 
magnetic susceptibility, humidity, ESD (electro- 
static discharge), vibration and shock, conducted 
and radiated RFI (radio frequency interference). 
I-meter drop, condensation, supersoak (storage 
for 24 hours in a high-temperature, high- 
humidity environment), altitude, and a drop test 
of the final packaged product. 

In addition, the HP-75C also was put through 
initial performance checks and 48 hours of 
preconditioning (temperature cycling) before the 
standard tests, and it also endured 6 weeks of 
temperature and power cycling with card reader 
checks after the tests. HP-75C's also were tested 
with X-ray levels hundreds of times more power- 
ful than those in typical airport security systems 
to verify that users could take their portable 
computing machines with them without causing 
harm to the system. 

reader test. Following final assembly. 20% of the 
units go through temperature cycling. and a dif- 
ferent 20% go through a shake test. 

So, as you can fie, the HP-75C has already 
proven itself before it even gets out of the fac- 
tory, resulting in a better machine for you, and 
fewer repair bills for Hewlett-Packard. 

Graphics with the HP-75C 
and HP 82905B Printer 

The HP-75C can be used to do dot graphics on 
the H P  82905B (option 248) HP-IL Printer using 
simple PRINT statements. The PRINT 
statements control the dot patterns printed, and 
they also can be used to prevent the vertical spac- 
ing between lines of characters. 

For example, let's look at creating an alphabet 
of letters whose size is three times larger than the 
standard printed characters. First, draw on 
graph paper what you will want the characters to 
look like. One pass of the printhead will print 8 
dots, so the height in dots for each character will 
be 24 dots. 

Here's an example for the letter 'A'. 

. . . . . . . . . . . . . . . . . . . . . . .  X . . . . . . . . . . . . . .  
X X X  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  X X X X X  . . . . . . . . . . . . . . . . . . . . .  X X X X X X X  . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . .  X X X X X X X X X  . . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  X X X X X . X X X X X  . . . . . . . . . . . . . . . . . .  X X X X X  . . .  X X X X X . . . . . . . .  

. . . . .  . . . . . . . . . . . . . . . . .  X X X I X  X X X X X . . . . . . . . . . .  

. . . . . . . . . . . . . . .  . X X X X X .  . . . . . .  A X X X X .  . . . . .  . . . . . . . . . . . . . . .  X X X X X , . . . .  ...., X X X X . . . . . .  . . . . . . . . . . . . . .  X X X X X  . . . . . . . . . . .  X X X X X . . . .  

. . . . . . . . . . . . .  X X X X X .  . . . . . . . . . . . .  X X X X X . . . .  . . . . . . . . . . . .  X X X X X X X X X X X X X X X X X X X X X X X X X X .  

. . . . . . . . . . .  x X X X X X I X X X X X X X X X X X x X X X X ~ X X X X .  . . . . . . . . . .  X X X X X X X X X X X X X X X X X X X X X X X X X ) I X X X  

. . . . . . . . .  X X X X X  . . . . . . . . . . . . . . . . . . . . .  I X X X X . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  X I X X X  X X X X X  

. . . . . . . . . . . . . . . . . . . . .  . . . . . . .  X X X X X , . , .  X X X I X  . . . . . .  * X X X X  . . . . . . . . . . . . . . . . . . . . . . . . . . .  X X * X X  

. . . .  X X X X X  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  K X X X X  

. . . .  X X X X X  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X X X X X  

. . .  X X X X X .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X X X X X  . .  X X X I X  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X X X X X  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X X X X X X X X .  X X X X X X X X  

Now, let's look at just the first row of 8 dots. 
Wherever a dot is presented, we want a dot to be 
printed. Starting at the left, we will look at each 

column of dots as if it were a binary representa- 
tion for a number, with the least significant bit 
on the bottom, and the most significant bit on 
the t0p.A dot means that that bit is set, and a 
space means that bit is zero. 

Starting at the left in our example, for the first 
column we read (from the top down) 00000000 
binary, or 0 decimal. The next column is also 
equal to  0, and so on until we get to column 18. 
In column 18, we read 00000001B, or 1 decimal. 
Column 19 equals 0000001 1B. or 3 decimal. and 
SO on. 

. . . . . . . . . . . . . . . . . . . . . . .  X . . . . . . . . . . . . .  
. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  X X I  

X X X X X .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  

After we have calculated the decimal values 
for all the columns in the first row, we will 
calculate the values for the columns in the second 
and third rows. 

We are now ready to write a program to  print 
our letter 'A' on the printer. For our example, we 
will assume that the printer is the only HP-IL 
device connected to the HP-75. The first thing to 
do is to assign the printer as the PRINTER IS 
device, and set the print width to infinite: 

10 Assignio ':PR' 
20 Printer is ':PR' 
30 Pwidth inf 

We now change the vertical spacing on the 
printer from 6 to 9 lines per inch, so we won't get 
a white space between lines of dots: 

40 Print Chr$(27)&'&19D'; 

(Notice that it is an 'I' and NOT A '1' in front 
of the 'D'.) 

Since our letter has 49 dots across, we now tell 
the printer to expect 49 dots of dot graphics in- 
formation: 

50 Print CHR$(27)&'*b49G'; 

Along the assembly line, each HP-75C receives 
a diagnostic test, a benchdrop test, and a card 
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cannot express your function as a single line, 
then the value can be returned in a global 
variable. 

Global variables are normal BASIC variables, 
they can be accessed from anywhere in the pro- 
gram, and any change is reflected throughout the 
program. 

Local variables are the variables declared in 
the parameter list of the function definition. 
They are only accessible to the statements located 
between the DEF FN and the END DEF, and any 
changes to them are only effective within this 
range; the value or variable passed-in is not af- 
fected. It is important to note that the 
parameters are only accessible to statements 
PHYSICALLY located in the function defini- 
tion, NOT logically. This means that, if a pro- 
gram uses variable X and a function with 
parameter X, the program will access the  
variable outside the function, and the parameter 
inside the function. For example: 

10 X = 5  
20 DEF FNA(X) 
30 GOSUB 100 

I 40 FNA = X 
I 50 X=lO 

60 END DEF 
70 DISP FNA(6) 
80 STOP 

I00 X = X + 2  
110 RETURN 

This program will display '6', and the final 
value of X will be 7. This is because the value of 
the parameter X was not incremented in the 
subroutine (the variable X was, so it now equals 
7); parameter X still equals 6 (passed in) when it 
is assigned to  the function value, the parameter 
X is then set to 10, but this has no effect on the 
variable X (which still equals 7). 

How EXACT Time Is 
Calculated 

When the first EXACT is done on the HP-75C 
after a system reset, the time of that EXACT is 
noted, the error and adjust accumulators are 
cleared, and the EXACT flag is set. All changes 
to the clock (by SET or ADJST) after this are 
broken into two parts: the time zone ad- 
justments, and the errors. Time zones are to  the 
nearest half hour, the error is what 'is left after 
the time zones are removed. 

For example: + 25 minutes is + 1 time zone 
and - 5 minutes error (5  minutes too fast); - 25 
minutes would be - 1 time zone, and + 5  
minutes error (5 minutes slow). These ad- 
justments and errors are accumulated until the 
next EXACT. The time of the new EXACT is ad- 
justed to remove all the accumulated time-zone 
adjustments (this time is saved for the next EX- 
ACT sequence). The previous EXACT time is 
subtracted from this time to obtain the accurate 
elapsed time between the EXACTS. This time- 
base is used with the accumulated errors to  deter- 
mine the rate of clock adjustment needed to 
cancel the error. The sign of the accumulated er- 
rors determines whether the clock is slow or fast 
(+ means slow, - means fast). Clock ad- 
justments are done in 0.25-second jumps, so an 
error of 1 second slow per day will result in four 
0.25-second increments of the clock per day, or 1 

every 8 hours. This is done automatically. 
regardless of what else the HP-75C is doing at 
the time. 

Accessing Text Files 
From Programs 

Text files can be accessed both from the 
keyboard or from a program by the use of the 
ASSIGN #command. This is handy for using or 
updating distribution lists, form letters, or ad- 
dress lists. 

Under user or program control, you can create 
new text files, write lines of text to a text file, sort 
or rearrange lines in a text file, delete lines in a 
text file, update lines in a text file, and even 
search for a specific word in the text file. Text 
files created with an ASSIGN # command are 
treated the same as any other text file in the HP- 
75C. You can list them, edit them, rename them, 
merge them, and even transform them into 
BASIC. Of course, the lines of text would need 
to look like BASIC statements for the file to 
transform without errors. 

The text file may be set up as a simple collec- 
tion of lines of text, or it may be set up as a series 
of text records with a different item on each line.. 
The first way is the easiest way to store letters, 
memos, lists, and most things that involve 
sentences or phrases. These text files are usually 
accessed serially, meaning that you access the 
first line first, then move to the next line, and 
continue until you reach the end of the file. 

Setting up a text file as a series of records is 
useful if you want to store the same several pieces 
of information for different items. Using an ad- 
dress list as an example, you may want to store 
last names, first names, titles, employers, ad- 
dresses, and telephone numbers for several peo- 
ple. This file of address records might be set up 
as follows: 

Line 
Number 

Information 

I Last name 
2 First name 
3 Tide 
4 EmpIoyer 
5 Address line I - information 
6 Address Iine 2 - for person 
7 Address line 3 - #I 
8 Address line 4 
9 Work phone 

10 Home phone 
11 Last name 
12 First name 
13 Title 
14 Employer 
15 Address line 1 - information 
16 Address line 2 - for person 
17 Address line 3 - #2 
18 Address line 4 
19 Work phone 
20 Home phone 
21 Last name 

The information may be put in the file 
originally either by doing an ASSIGN # TO 
'FILE', TEXT and then PRINT#ing the lines of 
text to the file, or by simply EDITting the text 
file and inserting the lines that way. It is not 
necessary to create the file ahead of time if you 
use ASSIGN#, since the ASSIGN# will create the 
file for you if it doesn't already exist. One word 
of caution: only strings may be PRINT#ed to 
text files, and only one string is allowed per Iine. 

The information may now be accessed by us- 
ing PRINT#s, READ& and RESTORE#s. For 
example, let's say you want to  see if you have an 
entry for John Jones in your address file. Assum- 
ing that the file 'ADDRFILE' is set up in records 
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as shown earlier, you could search for John below where we have adopted this notation: dc the devicecode for the printer. "cd" as the 
Jones like this: = device-code (any two-letter code that you device-code for the cassette drive, and "tv" as 

10 Assign #I to  'Addrfile' choose); fn = file name; fs = file specifier, in the device code for the video. 

20 On error goto 120 
the form "fn:dcW where fn  is the name of the file 
to be found on the device specified by dc. 

30 Input 'Last name?';a$ 
40 For I = 1 to 9999 step 10 ASSIGN 10: allows you to assign names (two 
50 Read #I, I;b$ letter devicecodes) to devices on the HP-IL 
60 If uprc$(a$) = uprc$(b$) then goto 80 loop. 
70 Next I DISPLAY IS ":dc": declares a display device 
80 For J = 1 to 10 by its previously assigned device-code. 
90 Read #I,j;c% Q Disp c% PRINTER IS ":dcw: declares the printer 

100 Next J device by its device-code. 
110 Wait 1 @ goto 30 
120 Disp 'Sorry, '&a$&' not found.' CLEAR LOOP: resets devices on the loop. After plugging both cables into your HP-7SC. 
130 Goto 30 OFT 10: turns off loop communications. the smaller of the two free ends indicates the 

To print out the address file, you could either RESTORE 10: restores loop communications. direction of data flow and device location #I. 
write a program to print out the names and ad- I ~ ~ ~ I A L ~ ~ ~  ":dcV: initializes the mass After assigning I/O, it is necessary to  tell the HP- 
dresses in whatever format you wanted, or you storage medium. 7SC which device on the Ioop is the display and 
could simply PLIST the address file. All of the which device is the printer. In the example, we 
line numbers in a text file are stripped off when CAT ":dc": displays the directory of files on would type-in: PRINTER IS ' : p ~ '  [RTN] 
the file is PLISTed. the mass storage medium. DISPLAY IS ':TV' [RTN]. 

COPY "fa" TO "fs": copies a file from The terms ctv9 and ccd, are two-letter codes 
memory to mass storage. that you make-up. Once a device in the loop is 

COPY "fs" TO "fn": copies a file from mass assigned a code, then all references to that device 
HP.75C 110 (Inputloutput) storage to  memory. are made by using a colon, followed by the code 

The Hp-7SC is the first H p  computer that has, RENAME "fs" TO "fs": renames a mass within either Or quotation marks. 

built into it, the connectors and accompanying storage file. Once a device is specified as a display, it will 
hardware for the Hewlett-Packard Interface PURGE u f s v v :  purges the mass receive all information that appears in the HP- 
Loop (HP-IL). So, the HP-7SC is capable of in- storage file. 75C display. Similarly, a device specified as a 
put and output communication (I/O) with HP- PACK ,,:dc99: packs a mass storage media. 

printer will receive all information bound for a 
IL devices without the purchase of an additional printer. An example would be to  specify a video 
module or interface card. The implications of Before we can execute any of these commands, display device, such as the H P  82163A Video In- 
this step are many. The major implication is that it is necessary to ASSIGN 10.  An example loop terface, as the DISPLAY IS device. Now, the 
understanding HP-7SC I/O is a requirement for is diagrammed below, and the following com- display will be duplicated on the.screen. The edit 
making full use of the machine. It is on this mand sequence would be used to  assign "pr" as keys will even move the cursor on the screen. Ad- 
premise that this article is based. tEY I N  SEE DISPLAYED FICTION TFIKEN 

After realizing that HP-IL I/O capabilities are 1 DE:VICE i s )  ON LOOP 
built into the HP-7SC, there are two more DEVICE#I= 

discoveries to be made. First, I/O may be turned t'f DEVICE # 1  = ' t y '  FIssigns d e v i c e  1 as  t h e  v iden .  
on and off, and second, devices on the HP-IL 

DEVICE #2 = ' loop must be assigned device codes with which c,, DEVICE #2 = 'cd '  Ass igns d e v i c e  2  as  t h e  mass 
they can be addressed by the HP-7SC. These two storage.,  
features do allow more flexibility in directing in- DEVICE # 3 = '  - 
formation flow. P r DE:VI(:E #3 = ' p r  ' Ass igns d e v i c e  3 as t h e  p r i n t e r .  

The standard HP-7SC contains 13 functions printer is, : pr3  pr-inter is> : pr d e f i n e s  t h e  s e l e c t e d  p r i n t e r .  
for controlling HP-IL. These functions are listed d i s p l a y  i s '  : t v '  d i  !=pl ay is' : t v '  d e f i n e s  t h e  s e l e c t e d  d i s p l a y .  
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HP Targets the Real Estate 
lndustry 

Continuing its commitment to provide por- 
table solutions for the real estate industry, 
Hewlett-Packard recently announced the new 
HP-I2C Real Estate Applications Handbook. 
This handbook is the first industry-specific soft- 
ware written for the HP-IZC Advanced Financial 
Programmable Calculator. 

Written by two industry practitioners to exac- 
ting HP specifications, the HP-12C Real Estate 
Applications Handbook provides the solutions 
needed by not only real estate professionals but 
also home buyers. Brokers, appraisers, investors, 
analysts, and others who daily have to make wise 
real estate decisions will benefit from the wide 
range of real estate solutions. 

,Over 100 pages of easy-to-read and easy-to-use 
pre-written programs, keystrokes procedures, 
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ditionally, if we were to specify a printer as the cards that go along with it. Plus, it requires a 
DISPLAY IS device, it will mimic the display. short BASIC routine. The following routine is an 

There are two methbds you can use to avoid 
the manual assignment of devices on the loop. 
The first method assumes that the loop con- 
figuration is known. The second method can be 
used with various loop configurations. 

The first method is to take advantage of the 
HP-75C key-definition feature. Simply assign, to 
a key, the command sequence required to 
ASSIGN 10. If we were to define the [*I key to 
accomplish the above task, we would use the 
command: def key "*", "assignio':tv,:cd,:pr'@ 
printeris':prl@ displayis':tvW' [RTN]. Then, we 
could make the loop assignments at the touch of 
the [*I key. 

The second method requires the User's Library 
I/O Utilities Solutions Book and the magnetic 

example of how a simple loop could be 
automatically assigned without regard to the 
order or number of devices used. It handles the 
HP 82161A Digital Cassette Drive, the HP  
82162A Thermal Printer, the HP  82163A/B 
Video Interface, and the HP 82905B Option 248 
Printer. 

We gave the name "AUTOIO" to the file con- 
taining this program and assigned it to our 
[CTL]/[ATTN] key. We used the command: 
defkey chr$(192), "run 'autoio"' [RTN] to 
define this key. Now, whenever we set up an 
HP/IL loop consisting of any of the above 
peripherals (one of each), in any order, it's a sim- 
ple press of the [CTL]/[ATTN] key and we're in 
business. 

1 !:I A!:iS I Gt\l 10 ' : :: ;: ' 'wab:e I I ~  t h e  Lr~ap 
- 
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and detailed explanations provide quick and ac- 
curate solutions for real estate decision-making. 
The range of solutions available in this hand- 
book is nothing short of amazing. From alter- 
native financing to appraising, and from com- 
plex investing to cash-flow analyzing, the HP- 
12C and this handbook make it easy for the 
adept professional or the first-time calculator 
user to become an expert at solving complex real 
estate problems, especially those that are 
prevalent in today's economic situation. 

But this new handbook only complements the 

powerful built-in features of the remarkable HP- 
12C. However, with both at your command, you 
will have a truly awesome set of tools to conquer 
any and all real estate industry challenges. 

The handbook number is 00012-90015, and it 
is available now at your local authorized HP 
Dealer. It is not only a very useful and special 
Christmas present for an HP-12C owner, it is un- 
doubtedly a tax-deductible asset for everyone in 
the real estate industry . . . maybe even for pro- 
spective home buyers. 
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