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BITS AND PIECES

Troubleshoot and Modify
Your Altair 88-ACR

By Sondra Pollinm

1'd like to remind readers that
the purpose of this column is to
explain MITS marketing policies and
procedures, %0 we welcome your feod-
back. Scnd questions and Sugges-
tions to Sondra Pellini, Marketing
Department, MITS.

Time Payments

We ship Time Payment segments
only when previously notified by
customers. Without notification,
no shipments will be made. If you
are unable to order a segment or
wish to order more than ome per
month, please notify us. With any
request for shipment of another
segment, be sure to incluwde both the
name under which your original order
was placed and the MITS order num-
ber.

Software

Most software questioms can be
answered more quickly and ef-
ficiently if customers contacting
our Software Department will pro-
vide the fsllowing information.

1. The Grade of BASIC being
used. (4K, 8K, Ext., or
Disk)

2. The Version of BASIC being
used, (3.3, 3.4, 4.0}

3. Where you purchased BASIC.

4. A complete explanation of
the problem(s).

5. A computer listimg of the
errors that occur when you
Tun BASIC or utilize a BASIC

Thind £n & thoee-panl Series on
the Aftain 800 ACR.

The firdt fwo parts of fhis
sendes covered the theory and opena-
Lion of the Alfair B800 ACR module.
Tn fhia past we wifl examine troubfe-
shooting procedures and suggesd some
modifieations for the SI0 seciion of
the AfLfain BE00 ACR.

If you are having trouble with
the 838-ACR, try to isolate the
problem with the following checks:

5108 Troubleshooting

Routine checks:

1. Make sure that all comnections
are congruent with the strapping
diagrams (see Figures 2 and 3).

2. Is the board a Rev. 17 If not,
modify it according to the
directions given in the section
on SI0OC Rev. O MOD.

3. Check to see if R4 is a 7.5K
resistor.

4. Make sure that the interrupt
jumper is mot installed.

5. Check +5 and -12 supplies.

6. Check the clock imput for the
waveforn at M-d0.

By Rich Haber

1. Do you get an input at pin 20 of
UART?

2, 1s DE pulsing low to enable data
in tri-state buffers?

3. 1Is pin 4 of UART (RDS) pulsing
low to ecnable data transfer?

4. 1Is pin 18 pulsing low to enable
status transfer to the CPUT

5. [Is pin 19 (DA) pulsing high to
tell the CPU that data is avail-
able?

6. Are pins 15, 14 and 13 (OVR, FE,
PE] staying low to indicate that
there are no transzission errors?

If just one bit is not being trans-
mitted, you may not mnotice it play-
ing 125"s, Try playimg 256's. If
you see & bit missing on the data
windew, check the corresponding
buffer and gate.

1f you cannot transmit data,
load the output from the sense
switches program listed earlier.
Single step through the program.
Check for the following:

1. To output pin 23, (T05) must
go low

2. Pin 22 (TBMT) should go high

program. after an output sequence
lications Regquested If you cannot input data,
App 4 deposit the bootstrap and play 125's Continued
With the use of Altair micro- from the test side of the tape.
computers increasing rapidly, we
would like more information on our =1y
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Troubleshoot and Modify Your Altair B8-ACR

3. When the program is run, con-
tinuous data-out should appear
at pin 25 (T50)

If proper command signals aren't
getting to the UART, trace back
through the logic gates to find the
il se.

There is an esoteric "bug” in
the timing. An instruction address
after an input instruction pair
must not be the address of any 1/0
port being used in a system. The
following program cannot ocour:

Address Data Byte
ooo xxx [don't cares)
0ol XXX
02 XM
003 XX
004 XN
005 333
L e or 007
o7 XAK

When the CPU is trying te input
data and the address changes to' 007,
it will reset the UART in the middle
of &4 byte and cause that byte to get
lost. (Note: This only occurs when
¥ou use your own programs for . the
ACR.) i b

S5I0B Board Modifications:

First, check your board to see
that pin 6 of IC 0 is connected to
pin 11 of ICs P, § and R. If it is
not, install jumpers.

S5I0C Modifications:

The sccond modification of the
Rev 0 board (called hardware inter-
rupt) is in the status provided to
the data bus by the UART. The new

board will pull DIO lew on the DA
high condition (input status) and
will pull DI7 low on favorable out-
The logic follows.

put status,

The leads to pins 19 and 22 of
the UART must be cut with an EXACTO
knife or razor blade. (This neces-
sitates removing the UART socket,
which iz a difficult procedure for
a novice. 50 it's better to send

the board to a qualified technician.)

Then install jumpers between pin 19
and Cl and pin 22 and C4.

Two

Continued

Modification of the B8-ACR Modem Board:

The changes described below
will allow the 88-ACR to accept 2.75
times wider speed variation when
demodulating tapes writtem with the
new method. However, demodulation
(reading) of tapes written by the
old method will be the same.

E)
Purpose: Make reading and writing
of data on audic tapes less suscep-
tible to errors due to speed varia-
tiens and to make adjustment of R29

(phase locked loop center frequency
adjust) less eritical.

Method: Change modulator frequencies
from 2225Hz/2025Hz- (200 Hz :i‘i!%fer-
ence] to 2400Hz/1850Hz- (550 Hz dif-
ference}. This change keeps the
center frequency at 2125Hz, allow-
ing the 88-ACR to demodulate (read)
either type of modulation.

Modifications to B8-ACR Modem Boards:

A) Modulator: Change jumpers as

follows:
1. Remove jumpers #1 § 2.

2. Connect pins 3, 4 and 5 of

IC "J" together. A)
3. Change jumper #3 from 3B to
4. Change jumper #4 from 4B to

'ﬂ-ﬁ- 'B]
5. Disconnect pins 5 and & of

IC "K" from ground (unsolder

and bend cut of board).
6. Connect pins 4 and 5 of IC

"E" together. €l

7. Change jumper #5 from 58 te
2nl

&. Comnect pin 6 of IC "K" to
point 3A.

)

E)

9. Change jumper #7 from 7B to

KOTE: The "B" row of jumper
points is closest to the edge
of the Modem Board. The "a"
row of jumper points is clos-
est to the row of numbered
jumper wires (see schematic
diagram in manual}.

This changes the modulation fre-
quencies to:

Hz
Hz

LOGIC 1 = 2404 Hz

1
LOGIC p = 1852 Hz + 1

I+]+

(measured at IC “"H"-8)

Demodulator: Change RZ8 to 3.5K
ohms, or parallel a 5.6K ohm
resistor with the existing 8.2K
oha resistor.

This change increases the lock

e of the phase locked loop
(IC "C"} for the wider frequency
spread of the new modulation
method. It does not affect de-
modulation of tapes proviously
recorded with the old frequen-
cles (2225/2025 Hz).

This change allows tape speed
variations between writing and
reading of over 3%, without re-
adjustment of R29 (if demodu-
lating tapes written with the
new method)] .

Other Circuitry Changes Recommended
for the BE-ACR

Change Cl8 (was 5 uf electroly-
tic) te a 1 pf mylar or non-
polarity sensitive character.
This prevents breakdown of C18
when reverse biased (no carrier).

Use the old C18 (5 wf electro-
lytic) to add a 5 uf capacitor:
+ end to IC "C" pin 9 end of
B30, -- end to -12 volts. This
helps stabilize adjustment of
RI9.

Change R3Z to 8.2ZK (use old R38)
and change Z1 (12 volt Zener) to
a 3.3K resistor. This allows the
P. L. L. output (IC "C", pin 8)
to pull down point “R5™ to a
valid logic P even if the system
negative voltage supply is low.

Remove diode D4. This allows
reading and writing of tapes
simultaneously.

Optional - For indication of the
carrier (2K Hz tones) a L. E. D.
may be wired to points "A" and
"K" on the Modem board. Remove
the jumper wire from “A" to "E"
and conmect the LED anode to
"A," the cathode to "K." When
the carrier is being received,
the LED forward current is about
10MA. Use a red LED only-=1.7
velts forward drop.

ALl 8B-ACR kits shipped after March
15, 1976 contain the modification -
described above.

C/N May, 1977
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business
section

Altair Computers Assist
Environmental and

Power Companies

By Jeanne Pease

Manaping Editer
COMPUTER RETAILING

Two companies in Georgia
recently developed unique energy
and environmental applications
for their Altair computers.
Georgia Power Company, a division
of the Southern Company -- a
utility holding company, is
using a number of Altair micro-
computars to assist with its
Power Management System (PMS II).
Municipal & Industrial Pipe
Services, Ltd. (MIPS) is conduct-
ing water flow analysis with an
Altair microcomputer,

MIPS is an environmental
service company located in
Douglasville, Georgia, a suburb
of Atlanta. MIPS uses an Altair
8800a to analyze data gathered
from their Environmental Moni-
toring System, a network of
monitoring stations used by
municipal and industrial water
and sewer service produ.ucrs.

The principle application
of the system is to produce a
histogram which shows the currént
water use, waste retum and rain-
fall. Sections of the graph may
be enlarged. Multiple graph
capability is also used for
comparisons between histograms.
All output is initially displayed
on their Hazeltine CRT and may
then be diverted to the Qume
printer if a hard copy is desired.

The second application is the
transmission of data from the
Environzental Monitoring System to
a time-sharing system for data
reduction., Special hardware and
custom software is required.

In addition to these two
applications, MIPS uses their
system for accounting, inventory
and word processing.

Continuad
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In the November issue of COMPUTER NOTES, MITS announced the forma-
tion of the Altair Seftware Distribution Company and introduced the new
business system software to be distributed through the Altair Computer

Center notwork.

This issue contains several articles that describe the
business software packages in greater detail.

To find out more about

each package, stop by your nearest Altair Computer Center and ask for a
dezonstration.

Altair Word Processing Package
Offers Special
Formatter Commands

By Johm Hayes
General Manapger
ASDC

Word processing systems come
in all shapes, sizes, capabilities
and prices and are generally used
for the storage and repetitive
typing of business documents. But
word processing systems differ in
the way they implement this basie
function and in the additional
capabilities they offer.

Even the most simple systems
provide for some editing of text,
usually as data is being entered
and at some later time. However,
users are usually more interested
in a system's ability to make more
extensive editing changes--moving
portions of text, inserting new
text, deleting old text, providing
access to text that is stored in
other documents and being able to
search text for a particular char-
acter. soet.

The Altair Business System
¥Word Processing Package conmtalns a
number of features not found in
other word processing systems, The
special formatter commands take the
package from the arena of a simple

office text editing system into the
realm of a sophisticated, high lewvel
computer language for controlling
text., Speclal routines allow the
Word Processing Package to accept
virtually any file of text, in-
cluding BASIC programs in ASCII
format, as input. These and
other features enable the systea
te far surpass what is required
of a simple office system.

The Word Processing Package is
a flexible and powerful text editing
and formatting system. It operates
on an Altair BEO0 computer equipped
with 48K of memory, a processing
printer, a video terminal and at
least one floppy disk drive. (Most
users find a dual drive installation
more effective.) Since the package
utilizes Altair Extended Disk BASIC
plus several machine language rou-
tines, it can be used for a wide
variety of other purposes, including
the operation of the Altair Business
Syatem Accounting System Packages
doscribed elsewhere in this issue of

COMPUTER MOTES.
Continued
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Altair Word Processing Package
Offers Special Formatter Commands

Continued

At first glamce, the list of
commands for the Package's editor
or formatter may appear somewhat
imposing. But the package is self-
instructing, so even an inexper-
ienced user can effectively use it
in just a short time.

The remainder of this article
will cover a number of features of
the Word Processing Package. But
space does not permit an explanation
of all the powerful commands. Your
local Altair Computer Center can
provide more complete information.

The Word Processing Package
consists of two modules--the text
editor and the text formatter. The
editor allows the user te create,
modify and store the docwment. A
set of editor commands allows the
user to control the operation of
the system ag. text iz being imput
or modified at a later time. A set
of formatter comsands directs the
way in which the formatter prints
the document. The formatter
commands are visible to the user as
a set-of special characters and

. statemenits. The user can see the
embedded commands, not merely their
result, in the raw document. This
gives the user much more control
over the document to be printed.

The esditor handles text as
lines of up to 120 characters. Each
line of text has a line number im
the range .001 to 999.995. The max-
imum number of lines permitted in
a single document is 1,000. So, the
size of a document can be up to
120,000 characters or about 40-45
single-spaced, letter-sized pages.
Several documents may be handled
together to form a "book" of
virtually unlimited lemgth., The
Word Processing Package uses
fractional line numbers to allow
text to be inserted at a particular
point without altering subsequent
line mumbers. Editing may be per-
formed on a line of text as it is
entered or a4t some later time with
in-line editing done by standard
cursor control keys, if the video
términal is so equipped.

The Word Processing Package
provides a variety of other
editing commands which facilitate
the creation and maintenance of
text.

The editor operates in two
modes: (1) the text mode--entry
of text lines and (2} the edit
mode--insertion of am Editar
Command. The editor flip-flops
between the two modes when a null
string, a blank line, is typed.

Four

When the editor is expecting a
line of text, the next sequential
line number is presented by the
system. A "? iz displayed as a
prompting character when the
editor is expecting an EDIT
command.

The user initiates the editing
of a document by identifying the
document nane (and the disk drive
number if more than one disk drive
is employed) with an EDIT (file
name) command, If a document by
that name already exists on the
diskette mounted in the specified
drive, that document file is
"“gpened” foy editing. If not, the
system opens a new document file
under that name.

k¥hen a document is open for
editing, a number of commands are
available to find and manipulate
the text, If a command is typed
incorrectly, the system will
respond with a brief prompt of the
correct form of the command. At
any time a user can type the HELP
command to receive more detailed
information about the error or
other features of the system.

The FIND command allows all or
part of the document to be searched
for a particular set of characters
or words, called a stxing. The
system can be instructed to find
and print all occurrences of the

string or only the first occurrence.

The string can be defined by using
single or double quotes. This will
locate the exact character sequence

either isolated from other charact-
ers by delimiters, such as spaces,
or wherever found in the text. For
example, FIND ALL "jack" 1-100
would find all occurrences of the
word jack in lines 1 through 100
only if jack were preceded and
followed by a delimiter, such as a
space or a period. This command
would not find the work jack in
jacket. However, FIND "jack'
would find jacket but not black-
jack, and FIND 'jack' would find
jack in both jacket amd blackjack.

Two other commands that are
frequently used are the COPY
command and the MOVE command. Both
commands copy a specified set of
lines to another location with a
specified line number incremenmt.
The MWE command deletes the old
lines. The LIST command displays,
on the wvideo terminal or printer,
all or part of the document exactly
as the document is stored in the
system--complete with line mumbers
and embedded format cosmand.

The LIST command should be compared
to the PRINT command, which causes
the embedded formatter commands to
be acted wpon. LIST is used to
review and edit a document.

The power of the Word Process-
ing Package is greatly expanded
through the use of star files, A
star file is a document that is
called upon as a reference or
source document for the document
currently being edited. Text in
the star file can be listed [with
the LIST* command), searched (with
the FIND* command) and copies to
the file being edited (with the
COPY* command). However, the
system will not permit any text im

Altair Computers Assist Environmental and

Power Companies

Georgia Power Company's PMS 1I
project involves the study of the
futuré reliability of the Southeyn
Company's Power Management System,
a computer-criented commumications
network for transmission, main-
tenance and operation information.
Two Altair 8800a's and four Altair
8800b computers are being used in
the project. They are interfaced
with Altair 4-port parallel boards,
Proceszor Technology VDM-1 boapds
and various mini floppies. PMS II
will be implemented this August.

Under the present FMSI System,
an gperator in each division of the
power transmission network provides
the PMS with generating system in-
formation. All supervisory control

and data acquisition (SCADA) functioms

are performed by a large IBM com-
puter in Southern's Birmingham
headquarters. Any operator needing
information about his or another
transmission system can request a
cireuit printout on a CRT terminal.
But even if the system is in his
own backyard, the information must
travel from the substatiom, through
the computer in Birmingheam and then
back to the division operator.

Continued

Research indicates that usage
of the Birmingham system is increas-
ing rapidly. Oiin Williams Jr.,
Georgia Power Computer Control
Engineer and head of the PM5 II
project, said that PM3 [I will
relieve part of the load on the
central computer. He said this
can be accomplished by distribut-
ing the processing of divisien
SCADA through multiple micro-
computers. This will provide each
division with an independent in-
formation processing system.

A computer cluster located
ingide each division will intercept
any signal, giving the operator
direct access to all substation
information. Since all data is
currently transmitted to Birmingham
via microwave link, the PMS I
system will eliminate the problem
of unavailable information due to
wind-damaged or otherwise in-
operative microwave towers.

S0 the Altair microcomputers
will decrease commmication costs
and improve SCADA reliability by
eliminating potential demand
overlead.

C/M May, 1877



the star file to be modified so
that a master document can be kept
secure.

During the editing of another
document, any number of documents
can be opened, one at a time, as
star files. But both files must be
on diskettes that are loaded in
disk drives. (Honce, the desir-
ability of a two-disk drive system.)

The editor has a mumber of
other useful commands to facilitate
text editing., For cxample, lines
may be inserted, deleted or renum-
bered at any point. The command
statement REPLACE ALL "stock#™ WITH
"Harris Supply Inventory Control
Number" would make the indicated
replacement throughout the doc-
ument wherever "stock®" occurred.
Editor commands may be abbreviated
to simplify typing.

Another useful command is the
SUBSTITUTE command,which allows text
strings to be represented with 10
substitute codes (the % sign fol-
lowed by a digit 0 to 9), The
operator can then use the replace-
ment code instead of typing the
whole string.

The formatter is envoked when
a PRINT command is issued in the
editor. The formatter processes
any specified parts of the doecument
and types out the document under
the control of the embedded for-
matter commands.

When the text is processed by
the formatter, the margins are set,
text is "filled" by flowing from one
line to the next, pages are awto-
matically spaced and numbered and
specified headings are typed on
each page. A new page can also be
"forced” to start whenever a user
desires.,

The formatter commands are
special strings which are input
and modified in the editor. It
is not necessary to begin a new
line every time a formatter
command 1% uséd, The commands
may appear anywhere in the text,
Commands may be "nexted" so that
several particular formats will
apply, such as boldface and
underlining, to a text string.

When a user first initializes
the Word Processing Package, a set
of default parameters are defined
for page size, margins and other
formatting information. These
wvalues must be redefined only if
values in a document differ from
the standard,

The formatter contains all
the wsual formatting commands, such
as underlining, centering, indenta-
tion, headings, papgination at a
specified place, right justifica-

‘tion, paragraph and page definition,

skipping lines, multiple spacing
and tabulations. A mmber of
special formatting comsands are
also available. They justify text
in various ways and define special
emphasis type styles.

A specified number of lines
can be "floated." If there is no

space on the existing page, space
will be reserved on the next. This
feature is particularly useful for
attaching photos or drawings to
the document.

The real power of the Word
Processing Package comes not from
these standard formatting commands
but from the file and input comtrols
contained in the formatter.

The first group of these
formatter commands allows user
interaction with the document while
it is being printed. The #DISPLAY
command allows a specified string
of text to be displayed on the video
temminal but not printed in the doc-
ument., User defined prompts dis-
played on the terminal can be very
helpful. Another command allows
inveractive manipulation of text
as it is being processed,

The zecond major group of
special formatter commands involves
the use of a star file in printing.
Just a5 a user may have star files
opened to provide text for a doc-
ument being edited, the document
may access other documents one at
a time for text and other commands.
By using these features, a user may
build "procedurs" or “control
command" files.

The third major set of special
formatter commands is the set of
text variables. These variables
represent other strings of text.
The system recognizes 10 variables.
The text strings that each of these
variables represents may be speci-
fied within the document by a
special command or may be specified
in the editor by the TPRINT command
initiated during document printing.
The text string represented by a
variable may be text or may contain
formatter commands and variables.

Altair Payroll Package Supports
500 Employees on One Floppy Disk

By John Hayes
General Manager
ASDC

The Payroll Package is one of
four packages which comprise the
accounting system portion of the
Altair Business System. The Payroll
Package will operate in either a
stand-alone mode, independent of
other packages, or with the General
Ledger Package--the heart of the
Altair accounting system, for inte-
grated monthly reporting.

Like the other units of the
Altair Business System, the Payroll
Package requires an Altair B800
computer with 48K of memery, a video
terminal for data entry and review,
a line printer or precision printer
(preferably with tractor feed) and
one floppy disk umit (a dual-disk
system is recommended).

The Payroll Package will handle
up to 500 employees on a single
floppy disk system. Each employee
record allows as many as seven deduc-
tions to be accusulated from pay

C/N May, 1977

period to pay period. Each

eaployee record also comtains: (1)
the name and address of the employee,
{2} state and local codes for tax
information, and (3) separate exemp-
tion fields for federal and state
withhelding, marital status, base
pay rate and current regular, over-
time and other hourly pay fields.
Each employee iz identified by a
six-character, alphanuseric code.

The first three characters are the
department code, and the latter three
identify the employee within that
deépartment. Department and employee
codes need not be mumeric, but each
mist be unique.

The Payroll Package allows
employees to be compensated by
hourly, salaried and commis-
sion-plus draw =ethods. These
employees may be paid either
weekly, bi-weekly, monthly,
semi-monthly or by any combination
of these periods. Employee records
also maintain information on an
employee’s overtime work. The sys-
tem provides for the automatic cal-
culation of taxes, deductions and

net pay for all employees. It also
provides for the individeal adjust-
ment of particular employee's taxes,
other deductions, regular or over-
time pay or any other aspect of that
particular employee's pay record
prior to the printing of checks.

The system will handle payroll
deductions for all 50 states and up
to 20 local governments. The tax
information is maintained by a set
of tax calculation routines for
each of the 50 states and 20 loeal
governments. The payrell system
provides a complete set of tax
tables which enable it to auto-
matically handle employees in many
different states. A tax table
maintenance routine allows the user
to update existing tax tables to
accommodate changes in the rates.
The tax table files are used by a
withholding routine that can cal-
culate any form of payroll with-
holding tax currently used in the
U.5. by federal, state or local
governments .

Contimuad
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Altair Payroll Package
Supports 500 Employees
on One Floppy Disk

Continued

Complete curremt, month=to-
date, gquarter-to-date and year-to-
date information im addition to
withholding tax figures and other
deduction totals are kept on each

emp layee.

The major reports gemerated by
the system include an employee file
listing which provides complete list-
ing to date on 2 particular employee,
a payroll register that provides in-
formation for a current payroll, a
monthly manager report and the appro-
priate 941A and W-2 forms. The sys-
tem automatically types payroll
checks or allows a user to manually
prepare the checks and then enter
information into the syStem. A
standard set of forms is included
with the Payrell Package to allow
a user to quickly initlalize and
maintain the payroll system.

When the Payroll Package is
used as part of the integrated
accounting system, it generates
a set of entries which are trans-
ferred to the General Ledger Pack-
age by account. The system also
provides the gemeral ledger with the
detailed expenditures for as many as
20 different departments, the net
payroll for employees, the net infor-
mation on FICA, federal and state
withholding and other deduction
totals. This feature allows the

ENPFLOYEE
LIST ER
EWQUIRY FILE
! ]
HEW
LIST PERIOD
INIT

Altair Payroll Package
General Flow Chart

These processes take
placa cnly at approprlate
time periods.

=1

FRINT FRINT
FAYROLL |—3¢ CHECXS
EEGISTER

payroll system to automatically pro-
vide the journal entries for the
general ledger.

Additional information about
the Payroll Package can be ob-
tained from the local Altair Computer

J

PAYROLL PRYCHECKS
REGISTER

Centers located throughout the
Inited States or from the Altair
Seftware Distribution Company,
Suite 343, 3330 Peachtree Road,
Atlanta, Georgia 30326.

Altair General Ledger Package
Insures Accurate Auditing

By John Hayes

The General Ledger Package is ___

the heart of the Accounting system
portion of the Altair Business
System. It provides the foundatiom
for a small business financial con-
trol system. The entire accounting
system consists of the General
Ledger Package, a Payroll Package,
an Accounts Receivable Package and
an Accounts Payable Package.

The General Ledger Package is
designed te interface with the other
components of the accounting sys-
tem,
1y of the other packages in a
stand-alone mode.

It provides a small business
with the capability of maintaining
a detailed general ledger as well as
printing a monthly earnings state-
ment (Profit and Loss Statement) and
a balance sheet,

Package requires an Altair BEQO
computer with 48K of memory, a
video terminal for data entry and
review, a line printer or pre-
cision printer (preferably with
tractor feed) and at least one
floppy disk unit. Business users
generally find that a dual floppy
disk drive system is more efficient.

The central part of a small
business accounting system is the
chart of accounts which is the
formal definition of the various

It may alse be used independent-asset, liability, capital, income

and expense accounts. The Altair
Business System Gemeral Ledger
Package is based on a traditional
dual entry accounting system. Al=
though the General Ledger Package
does allow a user considerable
flexibility in establishing a
chart of accounts, the system does

A Department Profit require that the chart of account

and Loss Statement is also available., mumbers for each of the account types
Like the other packages in the Altair (such as assets) be within a

Business System, the General Ledger

Six

specified range. Assets are

numberad 100 to 199, liabilities
and capital 200 to 299, inceme 300
to 399 and expenses 400 to 999,

The General Ledger Package
allows the user to control the
printing format of the balance sheet
and income statements by specifying
accumulating levels and column
printing specifications at the
time the chart of accounts is
established.

After the sstablishment of
a chart of accounts, the General
Ledger transactions are entered
into the system from tipe to time
during the month. At the end of
each month, or whatever peried is
used by the particular business,
the detailed general ledger is
printed. This report provides a
complete display of all of the
monthly transactions grouped to-
gether by general ledger account
numbers. The balance which had
been previously retained in that
account is displayed with the mew
current balance. The balance sheet
and income statement cam then be
printed for that particular period.
The income statement displays the
total for the particular accoumts

Continued

C/N May, 1877



Software Notes from the ASDC

By John Hayes
General Manmager, ASDC

The Altair User Group Software
Library, located at ASDC headquarters
in Atlanta, is a cellection of pro-
grams and routines contributed by
Altair computer users throughout
the world. By the end of February,
.the Library contained more than 270
programs and routines, making it
one of the largest user group
libraries in existence.

The programs and routines in
the User Group Library are usually
written in machine or assembly lan-
guage or in one of several versions
of Altair BASIC.

Interested Altair computer
users who submit. programs and rou-
tines are given coupons which can
be applied toward the purchase of
other software im the User Group
Library. Library programs are avail-
able, without any warranty, for a
nominal copying/mailing charge.

Users should notify ASDC imme-
diately about any program fixes
which need to be made to programs
in the library. We will send cou-
pons for software credit to users
who submit fixes. When notice of
& fix is received, the information
is put into the program file and
distributed with each subseguent
order for the program. MNotices of
fixes for more popular programs are
publi:_s-had in COMPUTER NOTES.

We would like most of the pro-
grams in the Library to be available

Programs submitted to the User
Group Library are automatically
entered in the montly software con-
test., Prizes, in the form of credit
towards the purchase of Altair equip-
ment or software, are awarded for
the best routines and programs.

Programs submitted to the Library
are available to the public without
restriction. However, the software
author and the Altair User Group
should be acknowledged for their work.

2-14-771--§2.00
Author: Barom L. Ader

Length: 27 bytes
Title: "Subroutine "Text' for
Altair o800"

Machine or Assembly language rou-
tine allows output of text strimngs
er Memory dumps te Teletype easily.

2-9-771--32.00
Author: Peter Smart

Length: 16 lines
Title: "Game of Life" for Altair
GEOO

Game deals with the life in wvarious
cells on a rectangular grid.

2=16-771--§3.00

Author: Hon Santore
Length: 1.5 bytes, 8800 Assembly
Title: “WUMPLUS'™

An interesting game; the Wumpus you
are hunting lives in a dodecahedron
maze of 20 caves. Danger lurks from
Wumpus, Superbats, and bottomless

pits. Well documented with instruc-
tions for changing the I/0 routines.

SOFTWARE

in machine readable form. 5o users
are encouraged to send a paper tape
or cassette to the ASDC., We will
send & new cassette as well as soft-
ware coupons to anyone who submits
programs on cassette.

The Altair computer center in
Denver and a musber of other Altair
computer users around the country
are assisting the ASDC in putting
many of the Library's programs and
routines into machine readable forms.
Groups of these prograns will soon
be published as a book, and machine
readable paper tapes, cassettes and
diskettes of the programs will also
be available. The first of these
sets will be available in late
spring this year.

A brief description of each
accepted program or routine is pub-
lished each month in C.N. A deserip-
tion of each program is also published
on a monthly update page for the
Altair User Group Software Library
Catalog. The update pages are dis-
tributed to regular subscribers of
C.N. A current catalog as well as a
one-year subscription to C.N. is
given free to each new purchaser of
an Altair computer. Other Altair
computer users can obtain a current
copy of the catalog for §5 from the
ASDC.

C/N May, 1977

Altair General Ledger Package

Insures Accurate Auditing
Continued

for that month as well as the

accumulated year-to-date, The

percentage allocation for both

the current period and the

year-to-date are also displayed.

The General Ledger Package is
designed to insure auditing integ-
rity. For example, printouts of
all changes and additions to the
chart of accounts are avallable to
insure a visible audit trail. The
system provides for the easy
addition of a new chart of accounts.
However, an existing account in the
chart of accounts which has a
balance cannot be deleted until
that balance is taken to zero., OUnce
a journal transaction has been
entered in the detailed general
ledger, it cannot be deleted. How-
ever, a réverse entry can be made,
which has the effect of negating
the dollar amcunt. But both the
original entry and the reversed
entry will show up on the general
ledger detail report, Additiomal
audie imformation is provided by
the use of a source code and a ref-
erence description in each detailed
journal transaction.

The General Ledger Package can
be uzed as a stand-alene system
independent of the other modules of
the account package., It can also
be used in conjunctien with any of
the other modules to form an
integrated small business account-
ing system--the Payroll Package, the
Accounts Receivable Package and the
Accounts Payable Package--are
designed to automatically provide
input to the General Ledger at the
end of each month. For example,
when the user installs the Payrell
Package, ho defines a set of
general ledger chart of account
numbers that apply to the trans-
actions which are passed from the
Payroll Package to the General
Ledger. Each month the General
Ledger, under program contrel,
"picks up" these transactions as
detailed journal entries.

The General Ledger Package,
like other cosponents of the Altair
Business System, comes with compre-
hensive documentation of the system
and operator use of the package.
Helpful guides are also provided to
as55ist a user in establishing an
automated bookkeeping and financial
reporting system using the packages.
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ARITHMETIC
ERRORS
“BUG"” USERS

By Gale W. Schonfeld

Many Altair BASIC users have
recently noticed that the answers
they get from BASIC arithmetic com-
putations differ significantly from
the answers they expect. Although
some users attribute these discrop-
ancies to bugs in BASIC, they are
merely errors which are inherent in
almost all aritheetic operations
performed by calculators or comput-
ers. These errors cccur in binary,
decimal or binary coded decimal
arithmetic as well as in fixed amd
floating point. They are unavoid-
able but can be rehended and,
to some extent, predicted.

There are two main categories
of arithmetic error: (1) human and
(2) pound-off. 1'1l by-pass human
error, since we all know humans are
pretty close to perfect;, and go
straight to round-off errors.
Round-off is used constantly in
mathematics, for long numbers,
repeating decimal fractions, non-
terminating decimal fractionms, etc.

The procedure for rounding-off
iz: (1) determine the number of
significant digits desired, (2)
discard the non-significant digits,
then (3} if the discarded digits
are less than half a unit (uswally
determined by the left-most digit of
the digcard, i.e. 1/2 = 5 in the
decimal system), leave the right-
most significant digit unchanged.
If the discarded digits are =more
than half a uvnit, then round the
right-most significant digit up by

By: Jim Gerow

Geaow wonks in New York as a
sogtwate desdgret and progidmmet
on mission sémifatons fon the
Nassau space shutife,

Break your computer's usual
programming routine by challeng-
ing it to a game of YahtzeeTM,

Based on the popular E.5.
Lowe dice game, this program has
extra logic bullt in so that the
computer can move as one of the
players. In fact, you can set it
up to play itself, Ome note of
caution: before you teach your
Altair computer how to play Yahtzee,
practice! My computer beat me by
well over 100 points the first time
1 played.

The object of the game is to
accumulate the highest score.
There are thirteen scoring categories
ranging from aces to sixes and from
three-of-a-kind to chance., Each
player can score in any of the
unused categories with up to three
rolls of the five dice. The
computer prints the total after
each player's turn and the complete
scoresheet after the game,

58 CLEAR 25@
&2 DEF FHACK)I=INTLS.99999+FHDC 133+l
T8 REM #ss PRINT TITLE sax

B@ PRINT @ PRINT @ PRINT TAEB({28)] “YAHTZEE

END PROGRAMMING HUMDRUM
WITH YAHTSEE™

If you're a novice Yahtzee
player, you can ask the computer
to list your possibilities for
seoring. When you graduate te
intermediate status, see how many
times you have to ask the computer
for help. For the experts, get
out your Yahtzee score pads and
don't ask for any help.

if you have the gang over, set
sense switch 15 and the computer
will print out the scores after each
round. But if there's mo one else
around, you can even let the Altair
computer play by itself. Say "YES"
te letting it play and answer "0" to
the number of human players. Notice
that if you set the "human" player's
name(s) to "Altair," the computer
will think it is its turn and will
play.

Remember, don't ignore your
computer while you rid the galaxy
of the deadly Klingon menace or
blast a new lunar crater 200 feet
deep. Let it join the fun.

(MOTE: This program is
terminal-dependent. If your
terminal is different from mine,
change lines 9510, 9515 and
9530 to suit your system,)

1@ REM

28 REM YAHTLEE QAME ==PROGRAMMED BY JIM GERDW 1B/76&
3@ REM > WEITTEN IN MITES BK BASIC <<

48 FEN ewe INITIALIZATION SECTION #xx

t REM ALLOCATE STRING SPACE
1EEd DEFIHME DICE ROLL FUNCTTAN

GAME * 1 PRINT @ PRINT

9@ FEM =es QUTPUT SEMSE SVITCH OPTIONS wew
"“i”l“‘hiif :f ﬂ;: aivcazind diﬂ:’ 180 FRINT TABC16)F “SENSE SVITCH OPTIONS:™ : PRINT
equa. unit, them round 118 PRINT TABLI5): “SS% #%; TABC25)) “MEAMING WHEN SET™
right-most significant digit to the 128 PRINT 3
next greater even digit (i.e. add 138 PEINT TABL1&3F ™15"F TABC25))
one or leave the figure unchanged so ';g "":"T “PEINT TOTALE AFTER THIS ROLND™
158 PRINT @ PRINT
t!ut it iz even). (Scme mathemati- 258 REM #es CHECK IF ALTAIE PLAYS #e%
cians prefer to round-off to the 262 INPUT ™D0 YOU WANT ME TO PLAY"F T3
nearest odd digit. The major con- 278 TS=LEFTS(TE,1) i REM EXTRACT FIRST LETTEFR OF REPLY

cern is to be consistent.) 288 IF NOT (T5="Y" OR TS="N") THEN 248 : REM CHECK IF VALID ¥ OR N
298 Mi=l : IF TS=™Y" THEN MWis@ : REM SET FLAC TO @ IF ALTAIR PLAYS
The following examples show how | 380 BEM sex INPUT NUMBER OF PLAYERS s%s
round-off can eventually cause errors | 318 INFUT "WUMBER OF HUMAN PLAYERS™F N2

in the final answer. This is B 320 IF H2=0 AND Hl=l THEN END s REM END IF NO PLAYERS
it pleig "h"'“ 338 IF Noe>@ THEN 268 1 BEM GO DIMENSION FOR PLAYERS
tlcularly true in computers where 548 N2=l ¢ Misl t FEM SET UP FOR ALTALE ONLY

the mmber of digits is limited. Tf | 350 BEM +%e DIMENEIONING wes

the number being used is longer than | 368 DIM NAMESCNED ¢ REM PLAYEFS' NAMES ARRAY

allowed, round-off is required either 3;5 DIp SCC19sMED i+ REM FLAYERS' SCORES ARFAY
360 DIM TINE} + REM TURN ORDER & VORX ARRAY
by the computer or the user. 398 DIM DCS).DICS),DECS) @ REM DICE ARRAYS
209 DIM LES(193.5013) : REM SCORING TITLES AND VALUES ARRAYS
EXAMPLE: 418 REM e ERASE SCORE SHEET =mws
428 FOR I=1 TO 1% : FOR J=@ TO W2 : SCCI.Jd=-1 © BEXT © MEXT
Humbe unded 5 . | a3e REM %es SET UP PLATERS' MAMES #ss -
L E_:nt T ::; Signifi 448 IF Nl=8 THEN WAMESC@)=TALTALR"
!!TA"L‘* 450 REM IF OMLY ALTAIR FLAYS., GO 5START
23.47821 . 468 IF TS="¥" aND Ml=] THEN MAMESC1)="ALTAIR™ : GOTO @@
00.02671154 02671 A4TE FOR I=1 T0 N2 : REM IWPUT PLAYERS® MAMES
00. 12345 L1234 488 PRINT “NAME OF PLAYER #%i 11
00, 12355 1236 490 INPUT “™; NAMESCI) : NEXT 2 PRINT
" 49% IF Hl=RE THEN PRINT ™ »»> PRESS SPACE TO ROLL DICE <<<"i GOTO 1@@@
SE8@ FEM ¢«s ROLL OF DIGE FOR TURN ORDER s#s
Round these repeating decimal frac- 51@ PRINT 1 PRINT * ROLL OF DICE FOR TURN ORDER™ § PRINT
tions: 528 PRINT » »>»> FRESS SPACE BAR TO ROLL DICE <<< ™ @ FRINT
538 IF Mi<>@ THEN 578 t REM IF ALTAIR DOESH'T PLAY, SKIP
o S48 PRINT “ALTAIR'S ROLL IS¢" 2
1/3 = D.33333333...  .3333 558 REM * ROLL DIGEs PRINT AND STORE TOTALS
/3 = 0.66666666... .6667 568 GOSUD S08@ : PRINT ™ TOTAL " TTL & TCE3=TTL
S7€ PRINT : FOR 1=l TO N2 t REM OTHER PLAYERS' ROLLS
SE@ GOSUB 9508 1 REM PRINT THE FLAYER'S NAME
Continued
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=9e
Goe
Gl
a2

FEM » FROLL DICEs PRINT AND STORE TOTALS
GOIUE 9@e@ i PRINT ™
PRINT 1 NEXT

FEM #x& ZORT TOTALZ FOR TURN ORDER ss%

TOTAL 7 TTL & TOl)=TTL

638 Je@ : FOR I=N1 TO NZ=1
648 IF TC12>=TCI41) THEN A8@

658 TeTCI+1) & TCI+1)=TOI) = TEL)=T

* REM SWAF TOTAL & NAME

G608 TE=MAMESC(I+1) ¢ NAMES{I+l)=NAMES{(1) 1 HAMES(l)=T§

578 J=]
688 MEXT ¢ IF J<>8 THEN 628
698 PRINT 1 PRINT ™

: REM SET FLAG TO INDICATE A SwaP
i REM IF A SVAF WAS MADE. REPEAT

ORDEER OF TURNS1™ 1 PRINT

Té@ FOR I=M1 TO K2

718 PRINT CI-Bl+ldp ™

" HAMESCL)

TR NMEXT
P98 REM se#* PRINT SCORING TITLES #we

leep
lele
Ig2g
123
lgap
1as5e
igeR
1878
lesg
1@za
lige
nie
112@
113e
11a@
1ise
1168
e
118@
1iee
lzee
12ie
12z
1285
123
L2
1258
12eR
1278
la5@
1298
13e
131@
1311

Iaia
13z
133
134@
13s5@
1362
137
13se

1398
lage
1518

1428
lad@
laag
lagy
JELE-]
1846
1847
las@
lage
late
lage
lag@
1528
1518
1528
1538
1548
15582
1568
1572
1532
1598
1689
1618
1628
163@
16a@
1658
l&5E
1678
1588
16982
t7ee
17ie
1712
172@
173@
17ag
1758
1768

PRINT 1 PRINT @ PRINT * wxs SCORING TABLE ==s™ § PRINT
FRINT "ROW DESGRIPTION™ @ PRINT

PRINT " UPPER HaALF SCORING™ 1 FRINT

LES( 1)=" ACES" » PRINT ™ 1 =-- "3 LBS{1)
LESC 2)=™ TYOS" ¢ PRINT " 2 == "™} LBS(®)
LBS{ J)=" THREEES™ ; PRINT " 3 == "} LE3(3)
LB a)=" FOURS™ : PRINT ™ & =-- "} LDS(4)
LBSC S)=™ FIVES™ & PRINT ™ 5 == ™i LB3(5)
LES{ &)=" SIXESE™ @ PRINT ™ & == "j LBS(&)

PRINT : PRINT ™ LOWER HALF SCORING™ ¢ FRINT

LBS¢ Ti=" 3 OF A KIND“ ¢ PRINT " 7 == ™"JLESC(T)
LEBSC 8)=™ 4 OF A KIND™ 3 PRINT ™ & == ™JLBS(B)
LBS¢ 9)=™ FULL HOUSE™ ¢ PRINT ™ % == ™JLES(¥)

LESCI@)=® 5M. STRAIGHT™ 1 PRINT "18 " ==" “jLESLL18)
LBS¢1IY&™ L@ STRALGHT™ i PRINT ™Il == ™ILESCLL)
LESC i2)=" YAMTZEEY @ PRINT %2 == "iLBELID)

LBESC13)s™ CHANCE™ @ PRINT *13 -=" “ILES(I3)

PRINT : PRINT

PRINT ™ DICE ARE LISTED:™ 3 FPRINT "A B C D E"

PRINT

REM ks START OF LOOP FOR THE PLAYING ROUND s&w

FOR R=l TO i3 : PRINT 3 PRINT "ROUND "5 B : PRINT

FOH PL=Hl TO N2 :REM PLAYER NUMBER

Jil=@ REM INITIALIZE TO FIRST FROLL

IF NAMESC(PL)<>"ALTAIR™ THEN 1278 (REM CHECK IF ALTAIR'S TURH
HEM #sx= ALTAIR'S TURN ==

PRINT "ALTAIR'S TURN"™: GOSUB 9288: L=8: GOSUBL S@@d: GOTD lave
FEM =#& PLAYER'S TURN e

I=PL @ GOSUE 9582 «REM PRINT PLAYER'S MAME & VAIT FOR SPACE
GOSUB 908@ 1 GOSUD Bed@ :REM FOLL AND TALLY POSSIBELITIES
Jls) tREM SET FOR FIRST ROLL

HEM #*&& SUCCESSIVE ROLLS wsw

PRINT "ENTER: P FOR POSSIBILITIES. R FOR ANOTHER ROLL. 5 TO SCORE™
INPUT TS 3 TS=LEFTS(TS.1} °

IF T&="p" THEN GOSUER B%4@ z GOTO l3le

IF T$=a™5" THEMN l&6@ :REM #=& §0 SCORE THLIS ROLL

IF TS«s"™RE™ THEM 1312 :REM REPEAT QUESTION

INPUT "DI1CE TO RE-FOLL™F TS

Je@ 3 IF TS3="" THEN 1340

JuJ+1 rAEM LOOF T) HE-ROLL DICE

TIS=MIDS{TSsJs 12 3 IF TLS="" THEN 1420 :HEM CHECGK IF DOQNE
T=ASCCTIEY=84" 1 IF T<l OR T»5 THEW 1368 :REM VALIDATE

PRINT CHRS{T#&42; " ™) RKEM ECHMO EACH VALID DIE

D{TI=FHACL) :REM USE FWA TO RE-ROLL DIE

GOTO 136@ 1REM CHECK IF ANY MORE TO RE-ROLL

TTLEDC 13 +DC21+DC 3+ DEAI+D(5) 1 REM CALCULATE TOTAL

PRINT ¢ GOSUB $@1& : GOSUB 598@ :REM PRINT DICE & CHECH CHOIGES
Ji=Ji+l & IF JI<3 THEN 1318 :EEM CHECK IF ANOTHER ROLL VANTED
PRINT "™ENTER: P FOR POSSIBILITIES, 5 TO SEGEET

INPUT T$ : TS=LEFTSL(TS.1)

IF HOTCTS="P" OR TS="™5") THEN 1aai

1F Ti="F" THEM GOSUB B642 sREM PRINT POSSIBILITIES

REM wmxe SCORING wes

PRINT @ INPUT “uWHAT ROV # DO YOU WISH TO SCORE "} 7T

IF T<l OR T>13 THEN J4a6@ :REM VALIDATE

IF SC(TsPL)«<»=] THEM Ll4&@ 1REM CHECK IF FREE

SC{T.PLY=S(T) tHEM ENTER SCORE IN TAHLE

PEM ess OUTPUT POLNTS SCORED eww

PRIMT S(T); ™ POINTS ARE SCORED FOR®; LBS(T)

REM s«x TOTAL UPPER HALF #e& %

Te@ ¢ FOR Iml TO 6 ¢ IF SCCI,PL)*@ THEN T=T+5C{l1.PL)

HNEXT @ S5C{la,PL)=sT

FEM s«x TEST FOR BONUS wex

SCCIS, FLY=@ 1 [F T»62 THEN T=T#35 1 S5CC15,FL}=35

BOC 1A PLIY=SCE L4, PLI+50C 15, PLY) ¢ REM CALCULATE UPPER HALF TOTAL
FEM =xs TOTAL LOVER HALF ==

T=0 3 FOR I=T7 TO 13 1 IF SCCI.FL)*@ THEN 1-1+5;u_;n.:l

MEXT 1 SCLUT.PL)=T & 5CC 1B, PLY=SCE 16, FL)

FEM ses CALCULATE GRAND TOTAL =&

TeT+#S5C018,.PLY &1 SCU19,PLY=T

PRINT MAMESC(PL)? "*5 TOTAL IS MOV ™3 T

PRINT

HEXT : BEM END OF FLAYER'S TURN. DO ANOTHER

REM &% END OF ROUND ®x=x '

EEM ws# CHECK IF PARTIAL SCORING WANTED #a&s

IF CINBC255) AND 126) = 128 THEM 171@

IF R<>13 THEN 2828 +FEM IF EMD OF GAME., PRINT TOTALS

REM =## PRINT QUT SCORESHEET %=

IF F=13 THEN PRINT : PRINT TAB(28)7 "exs FINAL SCORING w#e™
PEINT ¢ PRINT t FOR J=HI TO NE @ I=J=Hl+1l
FPRINT "“PLAYER #™: 13 ™ "§ NAMESLJD)
MEXT : PRINT @ PRIRT

PRINT “ TOTALS ™ 1 PRINT : FPRINT
FOR I=Hl TO N2 1 J=l=-N1+1

TIS=STRECSY : TE=RIGHTSCTIS, (LENC(TISI=12) 3
Continued
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ARITHMETIC ERRORS

“BUG” USERS
Continued

The fact that computars must
Tound numbers to a certain number of
digits is only half the problem.

The relation between software
and hardware is where the other part
of the arithmetic problem arises.

In order to do arithmetic operations
on the computer (other than front
panel toggling in binary), software
must be written to convert decimal
numbers to binary. The arithmetic
is then carried out in binary and
converted back to decimal. This
decimal to binary comversion often
causes problems since not all deci-
mal numbers can be represented
exactly in binary or vice-versa.

In Table 1 the conversion is
calculated by doubling the decimal
fraction, obtaining a 0 or 1 to the
left of the decimal point in the
product and adding 0 or 1 to the
right of the binary nusber. Con-
version continues until the product
is equal to 1.0 or the desired
nusber of significant digits is
calculated.

I used Thomas Bartee's DIGITAL
COMPUTER FUNDAMENTALS for the methods
of conversion on differing number
bases in Table 1. Although the book
is mainly hardware oriented, it com-
tains some very valuable information
rolating to software fundamentals.

Table 1
DECTMAL to BINARY
0.1,
2x0.1=0.2 to .0
2x0.2=0.4 .00
2x 0.4 = 0.8 i
2x0.8=1.6 0001
2x0.6=1.2 00011
2x0.2=0.4 L 00110
2x0.4m0.8 . 0001100
2x0.8=1.6 . 00011001
2x0.6m 1,2 .mauﬁ‘.l’![’“.;,
u‘zlﬂ
2x0.2=0.4 to .0
2x0.4=0.8 ]
2x 0.8=1.6 001
2x0.6m=1.2 . 0011
2x0.2=0.4 . 00110
2x0.4=0.8 001100
2 x 0.8 = 1.5 . 0011001
2x0.6=1.2 . DOL1GOIT,

seng
(Mote: The bar over the last four
binary digits means that those
digits repeat indefinitely.)
DECIMAL

L00110011. “ey
4

to BINARY

-9

z +25: 7% 2

.1::«.‘411‘11‘:1311’...2
=3 -4

= 0. Dﬂgﬁﬂgﬁ?sm

7 ol
2 a2t 0 277 4 277 = 019921875

Continued
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ARITHMETIC ERRORS
“BUG" USERS
Continued

The following math problem
shows two different decimal methods,
how to convert te binary, perform
the arithmetic and then convert back
to decimal:

PROBLEM: 2/3 * &= X

I. Solve by conventional cross-
multiplication using decimal
arithmetic:

2*3=6 OR2*9=18=6
3 I ]

Therafore X = &

11I. Solve according te Table of
Precedence (see Altalr BASIC
Referance Manual) using deci-
mal arithmetic and Tound-off:

2/3* 9= B667 * O = 6.0003
Therefore X - 6.0003

(Mote: If you carried the re-
peating decimal of 2/3 =

0.66666..., out to more signi-
ficant digits before rounding-

off, the error would be less,
but it would still be there.)
I11. Solve accerding to Table of
Precedence using binary arith-
metic:
A. First convert the problem i
to binary: |
“p = 105
Slu & 11.z
glﬂ = 10012
Restated, the problem is:
llJl?,l"l‘l2 w lillifll.‘.“I =X
B. Divide:
1000 ... 2
11, 10,&0002
C. Multiply:
.mlu2 " 10&12 -
101+1ﬂlﬂ2
]uﬂ]2
x .luluz
ST
0000
1001
101.101 2
Therefore X = lﬂl.mlﬂ2
Continued

Tan

END PROGRAMMING HUMDRUM WITH YAHTSEE™

1778
17E@
1782
1822
IBlE
l62@
1838
184@
1858
1860
BTe
1582
lase
19eE
19le
19EE
1998
28ge
zale
cegd
agee
SeEe
sale
s@ze
@3
5035
Spag
5a5e
SeER
2eTe
5ea@
se9e
slee
51le
slee
5138
Slag
sl5e
Si6@
517
SlE@
5198
saee
sz1e
S220
5238
S248@
5858
S268
Jz2ve
Sese
s298
s3ee
s531e
saze
SJ3e
5348
5ase
2J6@
537T@
Sage
sa9@
5488
sala@
S42@
5438
S448
5458
LR
SaTe
5488
Sag@
S5eR

8518
5515
S528
5538
S5a@
5558
S568
557TR
5580
SS9
L5eR
SELE
séze
5638
TR
agee
ages
gele
geee
agae
sRan
aegse
BRER

Continued

PRINT TaB(Je3+1%)) "#*1 TE} 1 HELT 1 PRINT
REM #=% PRINT UFPER HALF SCORING #%s

FOR I=1 T0 &

GOSUB Se@@ 1 NEXT

LES(l4)=" TOTAL OF ABDVE™

LBS(15y=" BOKUS IF »= g£3"

LBS(1&)a" TOTAL OF UFPER HALF™

LES{17)=" TOTAL OF LOVEFR HALF™
LES(18)=LES{4)

LESC19)=e™ QRAND TOTALS™

REM #w® PRINT SUBTOTAL AND BONUS w&s

FRINT o FOR I=l& 70 16 1 GOSUB 96E€ : NEXT

FEH #&% PRINT LOWT  HALF SCORING sww

PRINT & PRINT 1 Fom I=7 TO 13 @ GOSUB 96@28 1 MEXT
REM ##% PRINT TOTALS ske

PRINT @ PRINT @ FOR I=17 TO |9 & GOSUB 9é@@ ¢ NEXT
REH ==& END OF ROUND sw%

HEXT

REH mew END OF GAHME wsx

END

REM »=sALTAIR'S ROLL AND SCORING #aw

GOSUB S@8@¢ 1 LalL+l i REM CALCULATE THE POSSIBILITIES

IF St12)«<>@ THEN T=128 1 RETURN «REM IF YAHTEZEE, G0 SCORE IT

IF SCli)«»@ THEW T=11 ¢ RETUBN :FEM IF LG. STRALGHT, SCORE IT
IF S{0l<>@ THEN T=d 3 RETURN oREM IF FULL'MOUSE, G0 SCORE IT

IF 5F=@ THEN SEi@ REM IF NO STRAIGHT, CHECK ELSEWHERE

IF L«>3 AND SC(11,PL)==]1 THEW S@E@ REM TRY FOR LG. STRAIGHT

IF SC1@)=@ THEN SEI@ :REM_IF SM« STRALGHT USED., CHECK OTHER ROWS
IF SCC11,PLY»=@ THEN Twl€ : RETURN :REM SCORE 5M 5TR. IF LG« USED

IF Lm] THEN Twl@ » RETURN tFEM IF LAST ROLL, SCORE THE 5M STRALGHY
=g tREM DETEFMINE DIE T0 ROLL FOR LG. STRALGHT

Emf#]l 3 IF DICId=DICE+1) THEN Ee=DICI) @ GOTO S138@

IF I=4 THEN S@9@

IF DICIY®] AND DICE)<»2 THEW K=l i 0OTO 5138

H=g

PRINT "ALTAIR'S WEXT ROLL™

1=8

I=1#] » IF DLl})=K THEN 5188

IF I«<5 THEMN 5158

STOP :REM EEROF IF NOTHING MATCHES

DEIdeFHALL) 3REM RE-ROLL THE DIE

TTL=DC 1 3+DC2Y+D 3y +DCay+D{5) < AEM CALCULATE TOTAL

GOSUB P@1@ : GOTO S@9@ :REM OUTFUT DICE. TRY THIS ROLL

ILF S(B)=@ THEN 528@ :HEM CHECK IF 4 OF A KIND

LF Le>3 THEN 5268 i1REM IF NOT LAST ROLL, CMECK DIGE TO RE-ROLL

IF TTL»16 THENM 525& 3REM IF HIGH TOTAL. SCORE IN 4 OF A KIND

IF SCEDIC2), PlL)==1 THEN TeDl€2) : RETUPN :REM ELSE THY UPFER HALF
T=6 ¢ RETURN :REM IF ALL ELSE FAILS, SCORE IN 4 OF A KIND

IF DICEy=DIC2y THEN Ks=DIC{5) ¢ OOTO SL3@ sREM THRY FOFE YAMTIZEE
E=D1¢13 3« GOTD 5138 sREM TRY FOR YANTIEE

IF S¢7)=@ THEN 537& oREM IF WOT 3 OF A HIND, THY UFPER HALF

J=3 ¢ IF Le«»3 THEN 5228 :0REM TRY FOR 3 OF A" KIND

IF SC(DIC33,PL)=~1 THEN T=D1{(3) s RETURN :REM S5CORE IN UPPER HALF
T=T 3 RETURN «REM SCORE IN 3 OF A HIND

PRINT "ALTAIR®'S MEXT ROLLY™

FOR I=1 TO 5 "sREM TREY TO ARD TO J OF A HIND

IF D{1)=D1¢H) THEN 5368 «REM IF MATCHMES. DOM'T ROLL IT
DLIy=FRA(Ll) :REM RE~ROLL THE DIE

KEXT : GOTO 5198 :REM CALCULATE TOTAL AND START PRINT RESULTS
I=7 ¢ IF L<>3 THEW 5412 FEEM IF NOT LAST ROLL, TRY AGALN

I=1=1 4 IF 5(I)/1=»3 THEN T~I : RETURMN :REM TRY TO FIT [N UFPER
IF I*] THEN 3380

GOTO S528 :REM WO LUCK. FIND SOMEFLACE TO SCORE

J=5 1 K=g tREM SET UP FOR NEXT ROLL

Jeg=1 ¢ IF DICJy«>DI{J+1} THEN 5458 :REM TEST FOR A PAlR
T=D1{dJ)

H=] 1 IF SC{DICJ2eFLY)==1 THEN 5328 :EREM PAIR. CHECH IF ROV FREE
IF J»1 THEN 5428 ~:REM LOOF TO TRY TO FIND A PAIR

IF SF=| AND 5CC11.,PL)==] THEN 5880 :REM CHECK S5TRAIGHT IF MO PAIR
J=@ .

Jugel 3 IF SCCDICJ)»PL)==1 THEN S532@ :REM TRY FOR FREE ROW TO0 FILL
IF J<5 THEN 5482 REM KEEP LOOPING

PRINT "ALTAIR"S NEXT ROLL™

GOSUE 9@d&: GOTO S@@@ :REM WHEN ALL ELSE FAILS RE-ROLL ALL S

REM #s# IF LAST ROLL, FIND SOHE PLACE TO SCOFEE =ex

IF ECC13+FLY=-1 THEN T=13 : RETURN :REM SCORE TOTAL IN CHANGE

IF SGC12PL)==] THENW Twl2 : RETURN :(FEM SCORE A @ IN YAHTZEE

IF SCOIL,PLY==]1 THEM T=]l 1 RETURM +REM SCORE A @ IN LG. STRAIGHT
IF SC(P,PL)=-1 THEW Tw%® : RETURN :REM SCORE A @ IN FULL 'HOUSE
IF 5C¢1®,PL)=-] THEN T=I@ : RETURN 1REM S5CORE A @ IN 5M« 5TRAIGHT
IF SCCB,FLY)=-1 THEN T=8 : RETURI tREM SCORE A @ IN 4 OF A KIND
T=@ REM TRY T0 SGORE IN UFFER HALF

TaTe]

IF SCCT,FLY==]1 THEN RETURN :REM A FREE ROW, SCORE HERE

IF T<=f THEN 5592 <«REX LOOP TO FIND A& FREE ROW

ETOF sREM ERROR. W0 FREE ROWS

END

HEM #&¢ TALLY SCORING AND PRINT CHOICES =ws

PRINT ¢ FOR Nel TO 5 : DI(N)=D(N) ¢ WEXT tREM INETIALIZE WORK ARRA
SF=@

J=@ 1 FOR W=1 T0O a4 sREM FUT DICE IN NUMERICAL ORDER

IF DICHY<=DI(N+1) THEN ZS@4@

Jel o8 T=DIINY ¢ DICHI=DICH+1) @ DICH+1)=T

NEXT : IF J<»@ THEN BOl@

FOR J=]| TO I3 ¢ 5CJi=8 ¢ NEXT sREM CLEAR SCORES FOR THIS TURMN
I=g :REM CHECK FOR 5 OF A KIND

Continued

C/M May, 1977
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ARITHMETIC ERRORS

“BUG"” USERS
Continued

0. Convert back to decimal: Method 1 X = 6
Methed II X = 6.0003

L1000, = (625, Method III X = 5.625

oL, = gJ.D

lﬂl.lﬂlﬂz = 5 .62510

two significant digits:

Xoon = 6.0

.625 * 9 = 5.625 x(I] e
(-

X = 5.625 Xepry = 5+6

Now let's evaluate the above

problem.

If we Tound these results to

END PROGRAHMING HUMDRUM WITH YAHTSEE™

aaTe
deae
BRES
aeee
Blae
gll@
ailae
B12%
a1ia
Blam
g1se
Bléa
g1
Bla@
sige
soas
sgzie
gzge
gaae
Boap
az5@
o2&
B2TE
Szae
L9
aaed
Bl
Bage
Ba2s
Baae
8348
Ba5D
B35S
Bl&@
gavTe
BE388
gage
Bapa
Fa8g
gale
Bazi
gaie
Baagd
Bas@
Beae
Beaw
BESE
Baa@
BeT@
BEER
-2
BTad
BT1@
BT2B
Boge
o
fele
Jage
5@
?51a
9518
9529
F53@
o548
L 1T
el
el
PeEe
Fel@
Feae
0K

C/N

Continuead

IF DIC1y<=DILI) THEW B1T@

Isl#l: IF I<é6 THEN BETR

REM #s» FIVE OF A KIND w»#s

IF SC{lf.PLi==1 THEW S5{12)=5@ :REH SCORE YAHTZEE IF FREE

IF SC(8,;PL)E=] THEN 5(8)=TTL tREM SCORE 4 OF A KIND IF FREE
IF S5C(T:FL)==1 THEM S5(7)=TTL :EKEM SCORE 3 OF A KIND IF FREE
IF SCCI3,PLY==1 THEM 5{13)=TTL :REM SCORE CHANGE IF FREE

FEM #»s5CORE IN UPPER HALF =uw

FOR I=1 TO S

IF¥ SCLDICIY,PLY<»=] THEM 8162 :REM CHECK IF ROV 15 FREE
SCDLCIa=SCDICIdp+DICIY tREM 5UM VALUE OF DIE

HEXT ¢ RETURN

=g tREM TEST FOR FOUR OF A HIND

IF DI¢Dy«»DICL) THEW G218

I=1+] 8 IF 1<5 THEN 8180

GOTO 8240 tHEM 4 OF A KIND. G0 SCORE IT

I=3 s REM KEEP TESTING FOR 4 OF A KIND

IF DI¢2)<»DI{1) THEN S258@

IsI#+j: IF I<6 THEW B2E@

H=4 @ GOTO 81280 REM SCORE & OF A KIND

IF DIC1y=DLC2) AND DIC1)=D1(3> THEW B31@ jREM CHK FOR 3 OF A KIND
IF DIC2)=Di{3) AKD DI{2)sDL{4) THEN B318 ¢REM CHE FOR 3 OF A KIND
IF NOTCDIC =00 ay AND DI<3)=D1¢53) THEN B338 «REM SKIP IF BOT
IF DICEY<>DIC2) THEN B832@ :REM CHECK FOR A FULL HOUSE

LF SC(%:FL)==] THEN 5(9)=25 : GOTO 8328 :REM SCORE FULL HOUSE
GoTO B3LA

IF DIca)sDI{SY THEN B29@ sREM CHECK FOR FULL HOUSE

He=3 : GOTO 8110 tREM SCORE OTHER POSSIBILITIES

HEM mss CHECK FOR LARGE STRAIGHT wew

FOR I=1 TO 4 ¢ IF DICS)=aDicId+58=1 THEN HNEXT : GOTO B35@

GOTOD 8368 tREM NOT A LG STRAIGHT

IF SCCAl.PFLY==1 THEN 5¢11)=4@ : GOTO 8440 (REM SCORE LO«&5H«5TH.
FEM s#% SET UPF FOR 5M. STRALGHT TEET #=x=

FOR I=il TO & ¢ D2(1)ed 3 HEXT 3 DR{1)=DIC1) 3 J=]

FOR 1=2 TQ §

IF DICIy=DECJY THEN Bagd
Jedel ¢ DE{JSI=DILL)

HEXT s IF J<4 THENW 8120 tREM IF NOTHING FITS TRY CHANGCE

REM ww»s CHECK FOR A SHALL STRAIGHT wes

FOR I=1 T0 3 @ IF DECA)mDECId#+4=1 THEN MEXT @ GOTO B4a&@

FOR I=£ TO 4 ¢ IF D2CS)eD2(f)+8-1 THEN NEXT : GOTO Ba44@

BOTD Blz@

SF=]1 ¢ IF SCOIQPLY==] THEN SC1@8)=32 : GOTO B120 :REM S5COR SM STR
GOTD 8128

EEF #*% PRINT SCORING CHOIGES wam

J=@ 3 FOR I=] TO 13

IF SC(I,PL)<»=] THEN 8718 :REM IF ALREADY FILLED. SKIP

IF Ji>2 THEN B68@ :REM IF LAST ROLL, PRINT ALL CHOICES

IF S(15=0 THEN 8710 :REM IF NOT LAST ROLL. DON"T PRINT ZERDS
PRINT TAB{JYF "#"™F RIGHTS(STHECL),C(LENCSTRECIIF=-122}

PRINT LBSCE)F ™C™: SCL)F ™3: . T

Jed#25 ¢ [F J*51 THEN Je@ 1 PEINT 1 FEM ADJUST TAE

MEXT ¢ IF Jeo@ THEN RETURM ;

PRINT 1 RETUFRN

AEM ### DICE ROLL. PEINT, AND TOTAL SUBROUTINE sxx

TIL=@ & FOR N=] T0 $ 3 DUNI=FMACI}: TTIL=TTL+DC{N} : MEXT

FOR N=] TO 5 ¢ PRINT DXN); : MEXT 1 RETURN

REM s#% PLAYER'S TURN SUBROUTINE #ew

FRINT "READY FOR ™7 MAMESCI3j "™'S TURN"™

Me=1 & JelNPCl) cHEM RANDOMIZE UHILE WAITING FOR SPACE

iF CINPCLY AND' 127 = 32 THEN WAIT 2.1.1 : RETURM

NeN=2 5 IF N<-&@55 THEN N=-] REM GENEFRATE 0DD NEGATIVE INTEGER
JeIHPCLY AND 127 3 IF J<»32 THEN 9528 :REM WAIT FOR SPACE
NePND{M) @ RETURN REM SET NEW RANDOM “SEED™ AND RETUFRN
FEM #®¢% PRINT SCORING LINE SUBROUTINE wew~

PRINT LBS{I3F ¢BEM PRINT LABEL

FOR J=Ml TO M2 REM FOR EACH PLAYER PRINT THE SCORE

IF SCCI,Jd==1 THEN PRINT TABCCJ=-MI+13#5+193F ™ ™f; GOTO 9648
PRINT TRABLCJ=N1+13%5+193) S5CCT.J30

WEXT : PRINT @ RETURN

May, 1977
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These answers show that round-
off during caleculations and on final
answers can cause unforeseen errors.
For more information about round-off
and other topics, see the hibliography
at the end of the article.

Just remesber that each com-
puter system handles round-off
according to its own rules, Altair
BASIC follows the rules on pp. 10-1%
of the Altair BASIC 4.0 Reference
Manual.

For the sake of time, the
example in Table 1 uses 'short’
numbers. So the round-off errors
are large compared to what they
would be if carried out to moTe
significant digits within the
computer using single or double
precision BASIC,

Once the programmer knows how
the computer handles computations
and where nusberical errors can
arise, it's easier to accept these
potential errors.
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STUDENTS FIND
ALTAIR 680B KIT

il

Power supply wires are laced to make trouble-free cable
connections to the main circuit board.

C/N May, 1977
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EASY TO ASSENMIBLE

¢ il THRE

&

James Gupton, former Vice-President of Intermaticnal CRT Corp.,
now teaches electronics at the Union County Career Center,
Monroe, North Carolina.

Students check Altair 680b PC Board and assembly instructions.

C/N May, 1877

By James Gupton

Gupton 44 a4 free-Lance waiten
and an electronics teachen at the
Union County Careen Cemden in Nonth
Canolina. This 48 the finst ina
sdences of actiofes on his students’
experiencesd with an Alfain 680b
compiuten.

In spite of a growing emphasis
in computer publications upon the
simplicity of microcomputers, many
people still mistakenly believe that
only an electronics expert can con-
struct and operate a microcosmputer.
But with the aid of kit instructicns
and diagrams, my class of high
school electronics students, who
had no previous microcomputer train-
ing, built an Altair 680b computer
in less than a week.

The class I teach at the Union
County Career Ceénter is part of &
two-year electronics course designed
to acquaint students with the fum-
damentals of electronics and to
give them an opportumity to do in-
dependent research and development
projects. I'm currently in the
process of expanding the course to
include instruction in cosputer
hardware and software. The elec-
tronics course is just ome of 10
different occupational trade courses
now offerred to juniors and seniors
of Union County high schools.

I'11 be writing a series of
articles about my students' exper-
iences with the Altair 680b computer
starting with their initial assem-
bly of the system and working up
through beginning programming.

My students' previous exper-
ience in complex electronic kit
construction enabled them to
assemble the Altair 680b and inter-
face it to an ASCIT keyboard with
vory few problems.

Students were divided into
several groups to assemble the kit.
Some worked on the main circuit
board, others on the front panel
and the remaining students worked
on the power supply and quality
control.

Continued

Thirteen



STUDENTS FIND
ALTAIR 680B KIT
EASY TO ASSENMELE
Continued
However, as anyone who has
assembled an Altair 680b will
admit, it's difficult to collect
the ideal tools for mounting compo-
nents and completing the mechanical
assembly of a microcomputer. The
soldering iron i3 the most important
todl. To assemble the Altair 680b
kit, my students selected the Ungar
"Princess" microline soldering irom
with an 18 watt heat cartridge and
the iron clad precision soldering
nib. This tool is perfect for all
delicate soldering operations, éx-
pecially IC sockets. The 18 watt
heat unit won't damage componénts
unless the iron is left om teo long.
ne of my students came up with the
idea of using a clothspin heatsink
to prevent such accidental™heat
damapge to ICs during the soldering
PTOCess.

A major concern when assembling
an Altair computer kit is the ef-
fects of static electricity on MOS-
IC"s and how this static can be
eliminated. My students solved the
problem by "zapping" each MOS device
with a Zerostat gun. A Zerostat gun
"is a Plezo-electric gun that shoots
out a stream of positive ions and
has the capability of completely
neutralizing any static charges on
any ite=m--MOS devices, plastic
records or even clothing.

It's alsp important to be sure
that there are no solder bridges
across those IC solder comnections.
Bdmund Scientific's catalog contains
a number of magnifiers with magni-
fications up to over 12X--just the
ticket to examine those tiny bridges
at the IC socket solder points. My
students used one of these magni-
fiers to check every solder comnec-
tion on the display panel circuit
board as well as on the main pro-
cessor circuit board.

For experience in troubleshoot-
ing, I told my students to develop
4 simple clip-on DIF logic status
tester. In my next article I'11
discuss this project and the debug-
ging process that my students used.

Fourteen

By Art Armstrong

Reprinted £rom SCCS INTERFACE,
January, 1977, pp. 23-15.
Copyright, 1977, SCCS INTERFACE

S0CS INTERFACE Editfox's Note:

This articfe documents fhe
ghaph duaning progham which Ant
Axmslhong waes fn his math
elasses al Venice [Califomnia)
High Schoof. The wser specifies
a function and fthe Location of
the onigin on the display, and
the program plods Lf on a video
maonlok.

Several yeans ago, T Lnstaffed

a time sharning teaminaf in the public
Libaany in my coemunity. Nefuralfy,
students grom the high school began
Lo come around, and T began fo heat
abowt this dantastic trachen,
Mr, Awmsfrong. Since then I've
goifer io know Avt Awmstwong, and
can wnderstand his studens' endhu-
siasm--he i8 a dedicated, <nnovative
feachen, Ant has used fime sharing
and an HP caloufator-plotter fox

eand. He is the finsf teachen T
gnowﬂu have used an Altair com-
puten in the classroom and the ginst
fo have sdfudents assemble ALtain
compitens £n the classroom.

At s more than an equipment
freak, He L& the sont of Leacher
whom students come bach to visif
geans afder graduation, His elass-
noom i8 open and aotive and he £a
ong 04 the few pubfie schook
teachens 1 who L8 argund
after school houwrs. Axt has been
l.rvng active {n SCCS and is a
member of the board of ditectons.

At one time or amother, ewvery
math teacher and student has probab-
1y longed for a simple, affordable
device that produces graphs of
functions in response to mathe-
matical statements. The promise
of such a device has been apparent
for years, but the actual hardware
has been a long time in coming.

Two sludens using the grapiing system.

LOW COST
GRAPHING HELPS
MATH STUDENTS

About 10 years ago, analog
plotters were placed on the market
by caleculator manufacturers such
as Monroe and Hewlett Packard.
These plotters produced graphs by
drawing short straight line seg-
ménts approximating the curve.
They were dramatic to watch and
useful in application. But they
were also expensive and required
use of the rather cumbersome
language of the driving pro-
gErammab le calculator.

Five years ago, Hewlett
Packard and Wang produced plotters
which were driven by BASIC-speak-
ing calculators. These were
easy to use and produced excel-
lent graphs. But the prices ran
close to 58,000(with caleulator).

Recently, Tektronix came
out with a CAT vector graphics
unit which is fast, has a large
capacity for data, speaks BASIC
and has a hard copy option. Al=-
though the price, about $7,500,
represents a leap in cost-effective-
ness over previous plotters, it is
$till out of reach for most people.

By plugging the Polymorphics
Video Display into a computer using
the Altair bus, graphics are now
affordable. Video display units
not only allow graphics but also
serve as standard alphanumeric
input-output devices. Using a
version of BASIC with a POKE state-
ment in conjunction with a video
display unit produces graphic out-
put at a fairly fast rate.

From a praphics viewpoint,
the only disadvantage of the video
board is that the resolution is low.
The Polymorphics beoard cffers 128
horizontal and 48 vertical units in
graphies mode. This is better than
that offered by the Teletype, which
has traditionally been used in math
programs for graphing. But it lacks
the accuracy and continuity of the




Tektronix units. However, the Poly-
morphics board is the most afford-
able and easy to use. =

1 used the program described
on page in a high scheol class-
room to help students gain a better
understanding of the relation be-
tween an equation and its graph.
Even with the low resolution, stu-
dents can learn much about the be-
havior of functions in a dramatic,
dynamic and responsive manner.
Questions which cannot be resoclved
with the unit, such as continuity,
roots, intersections and asymptotes,
can be left for other analysis
wherever necessary.

This program will run in am
8K machine using MITS 3K BASIC.
The listing is shown with a mini-
mum number of REMs to make it
easier to copy. Commeénts relate
to line numbers in the listing.

line
10

lina
15

line
16

lines
120-127

SA is the starting
address in decimal of
the polymorphics board.
This should be changed
to suit your installa-
tion,

RO is the row of the
origin. The display
rows are numbered

from top to bottem,

1 to 16, Selecting
one of these for RO
will locate the X-axis
on that row,

C0 is the column of the
origin., The display
columns are nusbered
left to right, 1 to 64,
Selecting one of these
for CO will determine
the position of the
Y-axis.

Constants are set as
variables to save
conversion time,

Graph of & bouncing ball function.
nobee

The orgin may B placed ot any poiet on the streen,
Here & graph i moved down in order Lo Tt

C/N May, 1877

added.

line
126

line
140

line
200

lines
490-530

lines
535-570

lines
595-750

line

T80

lines
1000-1900

line
1000

line
1200

line
1250

line
1350

lines
1400-1401
line
1450
line

1500

line
1550

YC is the ¥ conversion
constant, three units
of digplay per unit of
T or about 16 units of
Y from top to bottom,
Array M contains the
graphics values to be
used in plotting the
function at line 1550,
This line clears the
screen to all vhite.
Plotting is black on
whita,

This routine draws

the X-axis, The POKE
at line 520 marks the
top thizd of the origin
Tow as the X-axis,
This routine draws the
Y-axis, The POEE at
line 560 marks the left
half of the origin
column as the Y-axis,
This routine clears
spots on the axes at
five-unit intervals.
This line cleans up
the origin,

This is the routine
that calculates, con-
wverts, and draws the
function.

GC is the display
column from 1 to 64.
This is divided into
left and right half

at line 1100,

Here the value of X

is calculated as a
function of the gra-
phics column number.

C is the graphics
column, 1 to 128, AC
is the conversion for
the Y-axis location,
and W6 is the scaling
factor for X, about &
graphics columns per
unit of X or 21 units
of X, left to Tight,
Changing W6 in propor-
tion with YC (line 126)
will change the scaling
of the graph.

This is the location
for the expression of
Y as a function of X.
Any legitimate BASIC
expression =ay be used.
‘This converts the cal-
culated ¥ value to a
graphic row mmber, 1
to 48,

These test the row
value to see 1f it is
off screen.

This converts the
graphics Tow (1 to 48)
into a display row (1
to 16).

IR is the intermal rTow
nimber (1 to 3) within
the display row,

Here the proper graphics
value i3 selected from
the M array depending
on the position of the
plotted point within
the display row and
column matrix.

Continued on page
Eighteen
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The ALTAIR™ ADVANTAGE

A recent article described our Altair
8800 implementation in the Graphic
Arts, In response to thal arlicle came
phone calls and rorrespondence from
guch faraway places as the United
Kingdom, [srael and Spain! Each was
from people in small to medium sized
businesses who wanted io know more
about how we had learned “...to write
custom text editing and file manipulation
programs that give my company a com-
petitive advantage in the typesatting
marketplace.”’!

We have since discovered that the effect
O our company is even more subtle than
merely a competitive production
advantage—the Allair has the potantial
of becoming a dynamite markefing and
sales tool as well. Thiz means profit
dollars in addition to the daily produc-
tion savings that efficient computer
assisted editing yields.

This article will present an actual situa-
tion in which the power of our
microprocessor-based eystem got the job
done and allowed us fo save-the-day for
one of our clients. We nol only produced
his job quickly and inexpensively, but
we did s0 with almost no effort on the part

af his staff—a fact he greaily appreciated.
Prowiding a unigue sarvice which
resulted in increased sales volume (for
us) and making our client leak good o
his superiors, is a marksting advantage
which profits all involved.

The Problem

Figure 1 shows a sample column from a
booklist which we had previcusly typeset
for our client (a large book publisher). [t
was originally input on paper tapes
keyboards, pericdically updated and
run through our phototypesstting
machines. For the current revision we
read these standing paper fapes info the
Altair and onio floppy discs. Editing was
then done via a display terminaland the
updated records were later sent on-line
to the pholotypesetters (wiz Figure 1),

Graphically, each item consists of left
and right dotted lines, a book numbaer,
title, authar and price. There are over
4,000 iterns in this one publication.

In order to appreciate the problem that
aroge, you will need to examine the boaolk
numbering system that publishers
use—the International Standard Book
Number or ISBM. This is a worldwide

by Bu::r};r. Yarkon

Vice President, PhotoSystems
Graphicompesition, Inc. (NYC)

convention, agread o by almost all
publishers, which sets lorth a slandard
for producing unigque identification
numbers used on every published boak,
its dust cover, shipping cartons, catalogs,
invoices and order forms. The ISBEN
Agency publishes a monograph?® which,
in brief, sats the format of Figure 2.

Crucial to the system Is the check digit,
which 8 derived by a mathematical
procedure Involving module 11
arithmetic. The check digit allows
varilication of ISBNs during invantory
and order fulfillment. This is wsually
done in large computers by duplicating
the standard arithmetic and then com-
paring the derived check digit with the
one inpul as data, A difference between
the two shows the whole [SEN entered is
in error and recovery procedures are
enacted.

As you can see in Figure 1, ocur client
uses only the five digit portion of sach
book number (ie., 20873) in his list.
Now the problem: this publishing firm's
own single largest client (a national retail
bookstore chain) requested a version of
the bocklist with both thelr imprint and
check digits!

21530 AFTER THE PLANNERS

Sixteen

B S P

Second color denotes 1977 publications

Figure 1: Original booklist jormat.

.......... 20873 ABORTION Brautigam [R5 | J— venverne. 20BT3-X ABORTION Brautigan p. 295 ...
.......... 22502 ACKROYD Feiffer [May) L L — verneneee 22502-2 ACKROYD Feiffar (May) BAs ..........
.......... 20486 ADVENTURE OF BIRTH Hing 495 ... wervenss 20486-6 ADVENTURE OF BIATH Bing 485 ..........
.......... 217556 ADYENTUROUS CROCHETER . 21766-0 ADVENTUROUS
Brock & Bodger p 485 . CROCHETER Brock &
.......... 22242 ADVICE TD MY GRAMND- [ LN T
DAUGHTER Houwgh B |0 7 s 22242-2 ADVICE TD MY GRAND-
__________ 77785 AFTER CONVICTION Goldfarb & DAUGHTER Heigh Bas........
Singer (Mar.) L I [ 22785-B AFTER CONVICTION Goldfarb
.......... 21206 ecloth 1995 ... & Singer (Mar.} poBAE ...
21458 AFTER THE BALL Whitcomb  7.95 ......... . 21208-0 ®cloth 1995

froodman T -

S—1 N 825 .......... Goodman P 345 e

. 27062 AGAINSTOURWILL | e 20981-7 ®ciath 826........

Brownmiller 1085 ........... cvneeeee. 22062-4 AGAINST OUR WILL

.......... 01401 AGONY MODERN MUSIC Brownmiller 1085 ..........
Pleasants p. 286 ... . 01401-3 AGONY MODERN MUSIC

.......... 27065 AINSLIE'S COMP. GD. HARN. Pleasants R 295 .
RACI 1296 ........... s £T065-6 AINSLIE'S COMP. GD.

.......... 01469 AINSLIE'S COMP. GD. HARN. RACING 1285 ..
THRBD. RACING 1495 ... v D1868-2 AINSLIE'S COMP. GD.

Second color denotes 1877 publications

.. 21488-3 AFTER THE BALL Whiteomb 795 . |
. 21530-2 AFTER THE PLANMNERS

Figure 4: Eovised format for booklist

C/N May, 1977
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P 8 _ Chiosk digh
Humber u-nlliliu \
W-XXX-YYYYY-Z

Le., 0-671-20506-4

Figure 3: ISEN description.

To comply with this request using con-
ventional methods,our client would be
forced to redo the fypesetting from
scratch. It would have involved a very
tecibous job of looking up thousands of
check dlgits from an Inventory computer
printout; copying them by hand onfo an
old printed book list, sending. this as
manuscript 1o a typographer, proofread-
ing the newly typeset galleys, etc. A
weak or more and several thousand

dollars would have been involved.

The Altair Advaniage

When consulted about this problem,we
realized the solufion could be more
direct. After obtaining a copy of the
ISEN Monograph we found that Disc Ex-
tended BASIC already had a MOD
oparator. So, knowing the arithmatic
algorithm and that the “0-671-" prefix
was constan! for all books on the lisf,
within three hours we had written a small
program to accomplish the job.

Flgure 3 iz a listing of that program dub-
bed “ISBNFIX”. It opened the original
bocklist file-by file on diskette, extracted
each record’s five-diglt book number,
calculated the check digil and put the
record back on diskette—number,
hyphen and all. When these new files
were sent to our phololypesstiors, the
resultant typeset galleys contained the
requested format (see Figure 4). Elapsad
time: one day. Accuracy; 100%.

Futting yourseli in our client's place—io
which typographer would you send your
work?

'COMPUTER ROTES, Volume 2 lssue 6.
Kovember 1975,

2The ISBN System: Users’ Manual, Inter-
national Standard Bock Numbering Agency,
Berlin, 1975,

C/N May, 1877

5 REM:

100
110
15
120
130
140
150
155

160
170

180
200
210

295

300
310
320
330
340
350
360
370
380
390
400
410
412

415

420
430
440
490
500
505
510
520

AUTe) EXTRACT & CALC.

ISBN CHECKDIGITS FR

BOOKLIST FILES.
Author: BJ Yarkon
NULLO:CLEARIO24¢PRINTCHRS(12)
INPUT"* FILE NAME, DRIVE"3Ys$,X
INPUT"+* FROM RECORD NO."37Z
OPEN"R",1,Y$,X
FIELD#1,128ASS5s
GET#{-" ‘E ID$="“

IF LOF(1)=L0C(1)Y=1 THEN 490/STnP
REM:
SEARCH FoR VALID 5-DIGIT HNoO.
FIELDS: *1<NUMBER>*2 OR

*T<NUMBER>*2

FOR I%=1T0 LEN(Ss)
IF MIDS(Ss,I%,2)<>"%]" AND
MIDS$ (S5, I%,2)<>"*f"GOTN200/NEXT
Ds= MIDs(5s5,1%+2,5):GOTO3007FNUND
NEXTI®%/STILL LOOKING!
GOTO500/not found in record!
REM:

Ok, CALC. ISBN CHECK DIGIT

R=11TsK=6:N=0
FOR Jx=1T05
Q=VAL(MIDsS(Ds,J%,1))*K
K=K=1:R=0+0
NEXTJI%/EXITS WITH SUBTOTAL CNT
IF (R+N)YMODI11=0THEN 3704N=CK
N=N+1:GOTO3507L0O0OP
IF N=>0 AND N<=10GOT0O390
FRINT"*ERROR, N="N:CLOSE:STOP
IF N=10 THEN Ns="X":GoT0410
N$=5TRS(N)
A=I2+56:B=123-1%
REM:
REASSEMBLE NEW STRING AND
REPLACE IN FILE

NW$=LEFTS (S$,A)+"="+RIGHTS (NS, | )+
RIGHTS$(S$,B-1)

LSET S$=NW$

PUT#1,7

Z=Z+1t GOT0O1307 0K DO NXT RECORD!
CLOSE:END

OL$=S$

LSET S$=0L$/N0 ISBN FOUND IN RECORD
PUT#!1,Z

Z=Z+1: GOT01307 DO NXT RECORD!

Figure 3: Program listing, "ISBNFIX".
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LOW COST GRAPHING
HELPS MATH STUDENTS
Continued
line AD iz the address for
1600 .the POEE in line 1B00.
line The selected graphics
1650 value is ORed with the

present wvalue of the
display alement to
maintain the display
at places where the
graph crosses the axes,

1 REM POLY-PLOT 12/18/76

2 REMBY ART ARMSTROMNG

3 REM COPYRIGHT SCCS INTERFACE

18 5A=31744:REM SA IS THE STARTING ADDRESS OF THE POLYMORPHIC BOARD,
15 R0=9:REM ORIGIN ROW

16 C0=32:REM ORIGIN COL.

20 AR=3%R0-2

21 AC=2*C0-1

188 DIM M(3,2)

119 P=SA-65

115 AXsB+576:AY=B+32

128 Wi=1:TW=2:TH=3:54=64

122 TYe=2P:F6e56:FRed8:F5=15: T4=24
123 T6=36

126 Yi=2,99

127 ZR=p:P5=.5:Fd=4:5X=16:FV=5
139 W3=1/3:W5=1/6

135 BG=p

14 FORX=1 TO 3: FORY=1 TO 2:READYM({X,Y) :MEXTY,X
158 DATA32,4,16,2,8,1

16p C=32

19¢ REM CLEAR SCREEN

IP@ FORX=B+65TOB+10185 : POKEX, BG:NEXT
499 REM DRAW X-AXIS.

S@@ FORXe1l TO 54

510 AD=S4*RO+X+B

51§ POKEAD,TE

53p MEXT

535 REM DRAW Y-AXIS.

540 FORY=ZR TO FS

550 AD=CO+54*T+5A=1

S&@ POKEAD,F6

57P NEXT

SOf REM ADD 5 UNIT TICS ON X-AXIS.
6 L=CO-FS*INT(CO/F5)
G1PR=CO+FS*INT( (S4-C0) /F5)

62§ FORX=L TO RSTEPFS

630 AD=S4*RO+XN+B

640 POKEAD, F4

65p NEXT

699 REM ADD 5-UNIT TICS ON Y-AXIS.
TEP T=RO-FV*INT(BO/FV)

71§ BO=RO+EV*INT((SX-ROY/FV)

72# FORY=TTOBOSTEPFV

T3P AD=C0+54*Y+E

749 POEEAD,T4

T5@ MEXT .

Taf AD=C0+S4*B0+B:POKEAD, 28

799 REM CLEAR ORIGIN.

999 REM START SCAN ON X

188# FORGCs=1TO64

1858 C=TW* (GC-WN)

11¢# FORIC=WNTOTW

1158 C=C+WN

128§ X=({C-AL)*W6

124 REM

1258 Y=sX:REM EXPRESSION FOR Y GOES HERE
1268 REM

1358 R=AR-SGN[Y)*INT(APS[YC*Y)+P5)
148 1 FR=PATHENLESP

1481 I FR<WN THEN 1859

1458 GR=INT((R+TW)*W3}

1588 TR=R-TH*INT{ [R-WN)*W3)

1558 IM=M(IR,IC)

16@f AD=B+S54*GR+GO

1658 P=PEEK{AD)ORIM

18¢§ POKEAD,P

1850 MEXT

1988 MEXT
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HAM
ON
THE
SIDE

By David Le Jeune

In a previous article 1 des-
cribed MAILBOX, an amateur radio
message store and forward system.
Although MAILBOX was a "state of
the art" application of micro-
computer technology to amateur
radio, several features made it im-
practical for the average ham to use.
It was a disk oriented system
that required 24K of system RAM and
extensive patches to Altair Disk
BASIC for input/output routines.

ARCOS, the Amateur Radio
Computer Operating System, is a
computer system that handles many
of the details of operating an
amateur RTTY station. It does
have the store and forward feature,
but it can be used with a 12K, non-
disk operating system, [t can be
used with Altair 8K BASIC and re-
quires no patches. The only re-
quirement is a serial I/O port
strapped for 45,45 baud (60 WPM),
5 level code (Baudot). ASCIL to
Baudot and Baudot to ASCII is
done entirely in Altair BASIC.

The following design criteria
were established in developing
ACROS:

a, No patches to Altair
BASIC

b, Software ASCII/Baudot/
ASCII conversion.

c. Software generated CW
(morse)identification

d. Error correction

€. Automatic insertiom of
end of line (EOL) se-
quence

f. 10 minute timer

g. Automatic answer-back
{acknowledgesent of

messages)

ARCOS meets these as well as other
goals, Although no attempt has
been made to "tighten up" the code,
the program will rum in 12K, using
Altair 8K BASIC., However, Altair
Extended BASIC is recommended,
since the ability to use integer
variables, especially fer loops,
improves keyboard response time.
The requirement that it rum with no
patches and that the CW idemtifica-
tien and code conversion be done
entirely in software caused scme
difficulties and lots of head-
scratching. But flexibility af-
forded by the Altair BASIC PEEK
and POEKE and OUT functions and
commands greatly eased this problem,
Without them, these two desipgn
goals could mot have been met,

C/N May, 1977
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The only other problem en-
countered was in the attempt to
get data from the console keyboard
using the INP function, After hours
of trial and error debugging, I
discovered that in order to do this
reliably, the control C abort feature
of Altair BASIC must be disabled,
This is done by making the centrol
C feature respond to an unused port.
(Actually, this could be considered
a patch, but since it is done with
a2 POKE command in the initlaliza-
tion module of the program, it is
transparent to the user.)

The program can be divided
into three modules, an initializa-
tion module (lines 1-190), a re-
ceive module ([lines 200-300] and
a transmit module (lines 490-5200),
which I will discuss in next month's
C.N.

Initialization Module

This module sets up several
ASCIT string and numerical arrays.
Lines 10-73 set up the Baudot to
ASCII conversion table A$(i). Lines
80-130 set up the ASCII to Baudot
conversion table B(i). Line 8
establishes the CW speed, and line
9 determines the "dot up," "dot down'
and "dash" ratios. This timing per-
mits the CW message to be "printed"
on a 60 WPM Baudot printer as a
series of dots. OW identification
is required by the Federal Commumi-
cations Commiszsion every 10 minutes
or after each transmission. Lines
140-190 set up the CW message string
array I$(i). In the array a "-"
represents a dash, a "." represents
a dot, and a "/" separates characters.

Receive Module

The INP function is wsed to
alternately check the ASCII status
port (pert 18) and the Baudot status
port (port 20). Whenever an ASCII
character is ready, it is retrieved
from the ASCII data port (port 19)
and checked to see if it is a "B,"
"T" or "DEL." A "B" or "T" causes
the program to branch to the transmit
module. The "T" causes a CW identi-
fication message to precede the RTTY
transaission. A "DEL" causes the
program to revert to BASIC command
level. This is necessary because
the control C abort feature has been
disabled. Any ASCII character other
than “'B," "T" or "DEL" is ignored.

If a Baudot character is ready,
the variable J is assigned the value
of the data at the Baudot data port

(port 21). If it is either a blank
(J=0) or a carriage return (CR, J=B),
it is ignored. A line (LF) character
(J=2) causes the printer to turn up
a new line. A space causes the shift
condition flag to be reset (A=0).

The shift condition flag "remembers"
whether the last Baudot shift char-
acter was a letter or a figure shift.
Down shift (to letters) on space is
a common technique used in amateur
radio teletype (RTTY). The receipt
of a "letters" or "figures" char-
acter causes the variable A to be
set to 0 or 32 respectively.

C/N May, 1977

LOAD *ARCOS®

LIST

REH ARCOS» AN AMATEUR RADIO COMPUTER OFERATING SYSTEH.

4 AUG Té

DEFINTA-Z
5§=" .
He{O)="DE DAVE KSWHV/7 FORT HUACHUCA: ARIZONA®

HE{1)="0E DAVE KSWMY,7 FORT HUACHUCAr AZ"
CW=53
DD=CW¥, 45 i DU=CW% . BB DA=CUX2.0F
10 FORI=0TOAZ!READAS(I}INEXT
&0 DATANUL rEvLFefirSPrSsIrlsCRsDsRrdesMNrFeCrReTrZoel ol
S50 DATAHs Y sFsOsOsBrGeFIGeMrXeVrLET e HUL e 3o LF v~ 2 SPy *
&0 DATAB7+CReACK A s " vCOMMAS | yCOLOMr (s Swde dr2
70 DATAB & Ov Lo FeTeBeFIGr o v v=sLET
71 AR(44)="z"
72 AB(A8)m" 1"
73 A% {AF)IeCHREE(34)
80 FORI=OTOAIIREADBII} INEXTI
0 DATAAr4S5e0rS32v0r0r S8 37, 47 vS0r0rAFr A0rI5r 40281549 55,51

100
110
120
130
140
150
160
170
1g0
190
200
201
202
203
204
205
208
20%
210
215
220
230
240
250
255
2460
270
280
290
271
300
470
S00
S0
520
]
Tdé
527
530
G40
S50
S5l
352
353
554
S35
S&0
570
571
580
S0
&00
&10
615
420
&30
&35
&350
1. 04
&0
471
&80
200
aio

8ig
B4
F00
P05
P10
7?20
730
P40

i
2
3
4
5 DIHASCAZ) +BLAS) » I80A3D oL (A3
&
a
4

DATAZIIr 42,48y 53 I7r I8 e For ASe 0r Qe b2, 0r ST 0rBr2Tr 149 Prl
DATALZ» 24,2080 11v1S5r 18285129 2452252310+ 5e Lbe T v 30017
DATA2D 21 #1731 027+ 0D

Bi2)=4RiB{4)=4 1 IB{27 )42

FORK=0TOA4?

READI® KD

HEXTK
DATA=rer—rSrararararar S rar=F=pSr=tef S barerar=sSr 00/
DATA=ramar—rarse—r=naranansleloesinslesnsese

DATA e Se el dfndns

IF{INF{0}AND]L )=0THEN2O09

IF{INF(18)ANDL y=0THENZOOELSE J=(INP (17 }ANDL27 ) } IF J=84THENSOO
IFJ=44THENS10
IF =127 THENSTOF
IFJ=&7THENL1OOO
IFJ=B7THEN1 200
GOTO200
J={INF{1)ANDIZ27}
IFJ=4 THEN FPRINT®
IF J=OTHENZ00
IF J=8THENZQD
IFJ=2THENFRINT i GOTO200

IFJ=Z1 THENA=C} GOTOZ 00

IFJ=27THENA=3I2 }GOTOZ00

J=Jdth

IFAS(J)="COMMA" THEMFRINT®:"§iGOTO200

FRIMTA®(J) §

S4=RIGHT# (S, SitAs (L)

IFS4="HWNVWRL " THEN1300

IFRIGHT#{S%s2)="EK"THEN4%O

GOTO200

IF{INP{255)ANDSA ) =0THENZOOELSES10

OUTO# 1 IGOSUEL1 5001 GOSUERLPZO

oUTOr1

IFCINP{18)AND] } <>1 THENAOOO

J={IHF{17 ) ANDL2T)

IFJ>31THENSZO

IF J=7THENSO00

IF <> 13THENPRINTCHRS { ) FELSEGOSUBRROOIPRINT IL1=0GOTOS20
IF J=18THENBOO

IF =1 THENGDTOS200

IF J=4THEN1000

IF =4 THEN1100

IFJ=STHEN1200

IFJ=14THENFRINT { INPFUT"CW SPEED® §CWiGOSUBZ000:GOTOS2O
IFJ=24THENHS$=H3(1) IG0SURLB00 ! GOSURFOOIPRINT EGOTOS20
IF J=2THENB30

IF J>25THENZI?OO

FREINTCHR& () ¢

J=B{.J-32)

IF S>3 1THEN&Z2O

IFA=OTHEN&SO

AEDIL (Py=a3] IF=P+1 I IFP=54THENP=0

GOTO&SD

IFA=1THEN&SG

A=1IL{P}=27iF=FP+1:IFP=44THENP=0

GOTO&SO

IFJ=2THENI?10

L{F}=JiP=F+1i IFF>43THENF=0Q
Li=sL141iIFL1>43THENGOSUBFOOIPRINT IL1=0
IFC(L1>54)AND( J=4) THENGOSUBFOO I PRINTIL1=0

GOTOZI?20

GOSUB1770

auTa.0

GOTO200

DUTO 0

GOTO200

FORH=0TO2

LiPy=giP=F+l! IFF=s&44 THENP=O

HEXTH

L{Py=23P=P+11 IFF=44THENF=0
Li{FP)=3]1iF=P+l ! IFP=54THENP=0

RETURM

"FiA=01G0TO200

Continued
Miretean



CRYPTOLOGIA i3 a new quarteriy
journal dewated to all aspeces of
cryptology. Designed to provide a
forum for the many fascimating deas
and subjects encompazsed by crypto-
logy, the magazine publishes research

cowered include computer encryption,
paper and pencil cryptanalysis, his-
tory and literature of cryptolegy,
mathematical cryptology, cipher
machines amd reading sacient lam-

Ruapes.

papers, gemeral articles, beok ro-
views, regular columes amd persomal
acoounts. Some of the topice

In sdditiom to research, expos-
ftory, survey asd critical articles,
CRYPFTOLOCIA sccxsliomally features
challenging ciphsr material with
hizterical or lMeadacry algaiflcance
to challenge the resder's sbilitles.

CEfPTOLOGIA Ls jointly edited
by Briam J. Winkel, Department of
Mathematics, Alblom College; David
Ksha, Departseat of Journalism, Mew
York University; amd Clpher A. Dea-
vours, Departaeat of Matheaaties,
Kean College

To order a one year subserip-
tion, semd $16 to:

CRYPTOLOGIA
Albion College
Albion, Missouri 49224

HAM ON THE SIDE
Continuad

If the Baudot character re-
ceived is not of those identified
in the preceding paragraph, J is
added to A, and them the ASCII
equivalent A§(J+A) is retrieved
and printed. For example, if J=L,
J could represent either a Baudot
"E" or "3," depending on whether the
last shift character received was
a "letters"” or "figures' shift.
Assuming it was a "figures,” then

AS(T+A) = AS(1+32) = A$(33) = "3"

After the character (line
270) is printed, it is appended to
the string 5§ representing the pre-
ceding 6 Baudot characters received.
The oldest character in the string
{the first one) is then dropped.
If S§ = "WHVWRU,"™ thiz iz intex-
preted as a request for acknowledge-
ment. So the program branches to
line 1500 to transmit the acknowl-
edgement message. If the last two
characters received are the char-
acters "BK," this is interpreted
as & possible fast break command,
8o the program branches to line
490 to check the setting of the
sense switches, If sense switch
13 is up, the system branches to
the transmit module., Thus, the
setting of sense switch 13 con-
trols the capability of the send-
ing station to turn the receiving
station transmitter on by sending
the sequence “BK,"

Other sequences can be added to
the system. But with each new se-
qiieniceé, more time is required for
decoding. There is also a limit to
the nuaber of sequences that can be
added. If this limit is surpassed,
characters will be lost while ths
system is decoding sequences.

Twranty
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1830
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1910
1520
19570
2000
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2010
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2120
2130
2140
2200
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2220
2230
2250
2255
2240
2300
3700
3910
3920
4000
4001
4002
A010
4020
4030
5000
5100
5200
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GLITCHES

“Window'" Program Isolates System Faults

By Bruce Fowler

Troubleshooting Input/Cutput
system faults is complicated by the
fact that problems in the terminal
or I/0 board can appear as trouble
anywhere else in the system, The
reverse is also true. CPU or
memory problems can sometimes ap-
pear az I/0 errors.

To help isolate I/0 problems
from other system faults, a "window"
program is often used. This is a
program that accepts input from an
I/0 port and displays it on the
computer's front panel lights. By
typing characters on the terminal
and observing the bit patterns on
the front panal lights, the operda-
tion of the I/0 board may be ob-
served.

The MITS serial I/0 boards have
either a 6850 ACIA (25I0) or a 2502
UART (SI0 A, B oxr C, ACR) to perform
the parallel to serial and serial to
parallel conversions. These circuits
also perform parity and framing
error checking as well a3 other house-
keeping chores. When a complete
serial character is received without
error, it is stored in the data
register. On signal from the CPU,
the character i3 output from the
data register on the parallel data
lines DIO through DI7.

Window Programs

For I/0 boards with UART, MITS
repair technicians use the simple
window program in Table 1. To use
this program, actuate the Single
Step switch twice from the begimning
of the program. (Note: don't use
the M1l single step switech on the
8800b.) Whatever data is in the
UART data register is now displayed
on the Data lights, FPressing any
character key on a terminal comn-
nected to the 1/0 board causes the
ASCII code of the character to be
displayed on the data lights. For
example, the character 'A' is dis-
played as 01000001 or 101 octal.

A complete list of ASCII character
codes can be found in the Altair
BASIC manual, Appendix A.

This same program can be used
to display the changes in the
status bits of the UART's control
register by substituting the ad-
dress of the control channel for
gn data channel address in location
1.

For boards using the ACIA, the
program in Table 1 can be used to
display the status bits. But changes
mist bé mide to display the contents
of the data register. These changes
are necessary because an ACTA must
receive a character, convert it to
parallel and then receive a Read

C/N May, 1977

gignal on pin 13 before that charx-
acter can be cutput. 50 a new input
instruction must be executed after
every new character is received in
order to see that character displayed.

An example of such a modified
window program is shown in Table
2. To use it, single step 10 times
from the beginning, type a terminal
key and then single step two more
times. Remember, don't use the ML
single step option on the Altair
8800b. The ASCII code of the
character should be displayed on the
data lights. To display other
characters, single step four times,
type a key and single step twice

more for each character,

This program may be mm (in-
stead of single stepped) on an
Altair 8800b to display the ASCII
codes on the data lights. To do
this, a jumper must be installed on
the interface board from JA to JB.

The 5212 latch on the interface
board retains the last byte input
from the I/0 board while the
computer runs., To do this on an
Altair 8800a, the program in
Table 3 must be used,

To check the serial input to
the UART or ACIA, moniter the input
signal at the serial input pin of
tha chip. This is pin 20 on the
2502 UART and pin 2 on the &850
ACIA. Since the start bit is active
low in both cases, the receive pin
goes from high to low whenever a
character is received. For a
description of the internal workings
of the UART, see p. 43 of the June
1975 issue of POPULAR ELECTRONICS.

Table 1

Location Octal Code
000 333 INPUT from data
change address

Table 2

Location Octal Code

000 076 Master reset the
0ol 003 ACIA by sending 003
002 323 to control channel.
003 020

00 076 Supply the ACIA with
005 021 format informatiom,
006 323 i.e. mumber of bits
o007 020 per character

o0 333 Input the character
011 021 from data chammel,
012 303 Loop back to input
013 101 more characters.
014 oo

Table 3

Location Octal Code

000 006  Set up counter
001 001 in B register.
002 a7e Master reset ACIA
003 003 by sending 003
o04 323 to control reg-
005 0z0 ister

006 076 Supply ACIA with
aa7 021 serial format

010 323 information

011 020

012 333  Input character
013 021 from data ad-

014 127 dress,

015 032  This will display
0lé 032 character on ad-
017 032 dress lights.

020 032

021 032

022 004 Increment counter
023 302 If counter ¢ 0,
024 015 keep displaying
028 000 character,

026 303 Loop back for

0z7 010 next character,
030 L]

CORRECTION

In "Altair Disk Drive Alignment
Permits Precise Oporation” (see
April C.N., pp. 5-7, 12 and 13),
Figure 2 should be labelled "head
properly aligned;* Fipure 3, "head
improperly aligned;* and Figure 4,
"index sensor alignment oscilloscope
pattern.”

CLASSIFIED
ADS

For Sale:
Altalyr 8800

Unused, overhauled at factory.
$450 or best offer. Call
Dave (evenings) (505) 277-3685.

Altair 8300

Fully assesbled and factory
tested. Includes 2510 wired
for TTY and RS232, 1K memory
and cooling famn. $595.
Call Bob (B14) 938-418S.
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wally’s

afternoon -

FICTION

by BOB MATTHEWS

"] gcould get worried about this

if I could figure it out." He held
the letter closer to his eyes, as if
the crisp type would yield some
information he hadn't seen in the
past three days,

"Dear Mr, Walters,” it said.
"I have been advised that there is
no record of your son Wally having
attended school for the past year.
Let me remind you that state law
requires all children up to the age
of 16 to attend an accredited
school and that failure to do so is
a third degree misdemeanor..." The
letter was signed by a Mr.
Blackwalder, lawyer for the public
schools,

"There's got to be a mistake,"
Bob Walters thought. A level-
headed man, ¥)-year-old Bob rarely
got rattled about anything. But
this letter made him feel strangely
nervous. "We'wve sent Wally off to
third grade everyday for a year.
He loves school and his teacher.
He's always coming home with
stories about dinosaurs, faraway
lands and all the other things
eight-year-olds learn about. They
must have mixed up the records,"
he concluded. Angrily tossing the
letter on the kitchen table, he
walked into the living room and
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slouched wearily into his dingey
brown reclining chair. "How can
they expect me to belleve some
lawyer and not my own experience
every morning for the past year?
he mombled to himself. Glancing
owver to the cluttered corner of
the living room that constituted
hiz workshop, he saw Wally silently
staring at the blinking lights on
the front panel of the old
computer. His bushy red hair
blocked Bob's view of the terminal.
"It must be a computer foul-up,"
he thought. "The system slipped

a disk or swallowed a byte or
something."

That kind of error might be
expected from Alvin, his old micro-
computer but not from the Inter-
national Data Controls 9000 or
whatever it. is that rules the data
processing center at the public
school's main office. Bob's mind
drifted back eight years to when
he was a computer novice and
bought Alwvin.

Alvin was one of the first
home microcomputers. When
Bob first bought Alvin,
puzzled friends asked, "But what
are you going to use it for?"
Bob's respense of "almost any-
thing" wasn't too popular then.

But Alvin and all the other home
microcomputers had since proved
that answer to be almost literally
true.

Bob even made the newspapers
with one of his "practical
epplications" seven years ago
when Wally was just a baby. He
had hooked up his computer to a
small TV camera that watched
over Wally's crib. By putting re-
flective spots on the cormers of
the c¢rib blanket, the computer
could determine(theoretically)
whether the baby became uncovered
during the night. Bob fashioned a
clumsy mechanical arm out of some
aluminum TV antenna tubing and
some fishing line with a couple of
surplus motors and potentiometers
for servos. When the contraption
was working, it could pull the
blanket back up around Wally's chin
if he kicked it off during the
night.

But most of the time the thing
didn't work. Omce the arm got stuck
and the linkages started to vibrate
so loudly that they woke Wally up at
2 AM. Bob's wife, Nancy, usually a
very quiet redhead, flew out of bed
when she heard Wally's crying and
the clanking noise of the monster.
¥hen she saw the metal arm vibrating
precariously over Wally's bed, she
became hysterical and flung a half-
full baby bottle at it and bent some
of its tubing. Years later, the

servos and a couple of linkages still

cluttered Bob's workbench.
During those early home

computer days, Nancy's Scotch
heritage, which was evident in a
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practicality that bordered on
austerity, led her to believe that
personal computers wore mercly a
fad comparable to goldfish swallow-
ing. But in time she gradually
realized that microcomputers could
be very useful.

Alvin, and later & more modern
computer(as yet unnamed), soon
became almost indispensible around
the house. Bob wrote routines to
access recipes from a large file
aceording to nutritional content,
nationality, cost and available
ingredients. The computer also
koept a running file on payments
for medicine and doctors bills,
savings interest, church offerings
and state and local taxes--all
those tax deductible expenses that
Bob and Wancy used to forget.

The first three years of using the
computerized file had saved them
enough money to pay for a new
memory board to expand the system.
(It also paid for new carpeting in
the bedroom and new insulation in
the attic. Nancy saw to that.}

Before long, Nancy was using
the computer almost as much as her
husband. She started a computerized
social policy discussion group with
a mmber of other people around the
country. Each participant used a
computer to store his or her
comments, edit them and send them
by telephone to the other parti-
cipants. This discussion could
conceivably go on continuously
for years without the participants
ever meeting one another.

Mancy and Bob weren't the only
pembers of the family who leammed
to rely upon the computer. The
ill-fated baby-minding monster was
only the beginning of Wally's intro-
duction to the computer. When Bob
constructed 4 new system, Wally had
Alvin to himself. As soon as Wally
was tall enough to reach the key-
board, he started using the gamos
and educational programs Bob had
written for him. By the time Wally
started school, he could write his
own programs to work arithmetic
problems and draw pictures. But
most of the time Wally simply
enjoyed playing with Alwin as if
the computer was simply another
friend. Ewen Nancy had to admit
that Alvin was one of the best
babysitters Wally ever had.

Arousing himself from his
daydream, Bob noticed that Wally
was 5till hunched over the terminal,
sitting with one leg under him
on 4 telephone book im a kitchen
chair. Except for the muffled
pockle of the keyboard and
huffing of the cooling fans, the
only sound was Wally's soft
giggles.

fhe slam of the back door broke
the silence. It was Naoncy. She had
been picking flowers in the garden
and carried a large bunch of chrysan-
themums. "Isn’t it about time to go?
You have that mecting with what's-
his-name, the lawyer," she zaid.
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"Blackwalder,” Bob said
glumly as he struggled to retum
the chair to an upright position.
"I know. We're going."

"Don't worry," she said as she
laid the flowers on the kitchen
table. As usual, she knew exactly
what was bothering her husband.
"It's all & big mistake."

"Yeah., A mistake," Bob said,
still trying to ignore the doubt
in his mind. "Coma on Wally.
it's time to go. You'd better say
so-leng to Alvin for now."

"0.k. Dad. Just a minute."
That usually meant he'd be Teady
in anm hour or two.

Bob headed for the door,
fumbling in his pockets for the

car keys. "Not in a minute,"
he said gruffly. "Now! Ah, here
they are.” The keys were on the

end table where he had left them
the night before. Bob noted with
concern that he became absent-
minded before he had to do any-
thing unpleasant.

"How let's get cracking,
Wally." As Bob whirled around
to prod Wally into actiom, he
almost knocked him over. Wally
already had his coat on and had
even brushed his hair.

"Let's go, Dad," he said
chesrfully.

Bob folded the letter carefully
and then stuffed it in his left coat
pocket as he walked out to the car.
Although the leaves were already
falling, the temperature was quite
mild. Yet, the wind had a wintery
chill to it. Bob tried to tell him-
self that he was always moody in
the fall. He certainly wasn't look-
ing forward to this seeting. "But,
if Attorney Lawrence Blackwalder
summons you to a meeting, you go,"
he muttered to himself as he nodged
a yellow leaf off the sidewalk with
his toe.

As they drove the short
distance to school, Bob's anger
grew. This shouldn't have come
this far, he thought. Wally's
teacher should have been able to
clear up the whole matter.

Bob remembered how angry he
had been during that meeting with
Miss Sullivan, the third grade
teacher. "Has Wally been in
school or hasn't he? he had
finally demanded after a half-
hour of pointless pleasantries,
"Will you give me a straight
answer or nott"

"You'll have to talk to Mr.
Blackwalder," she said nervously.
"I'm...I'm not allowed to discuss
it‘ll

As he downshifted to round a
corner, Bob resolved to apologize
to Miss Sullivan for the tirade he
had lavnched about "bureaucratic
underlings" who hadn't the brains
to "think two thoughts" without
their superior's approval. After
all, this whole thing wasn't her
fault. But Bob was still exasper-

ated with the bureaucracy at the
public schogls, He was also a
little frightened by what he might
find out at this meeting with
Blackwalder.

Bob was certain that Wally had
been to school every day--except -
for the flu epidemic when virtually
no one went. Blackwalder's threat
about “third-degree misdemeanors”
spemed to be just bluster. But
why had the records suddenly
disappeared, and why was the legal
department of the school system so
interested in all of this?

"Are you coming, Dad?™ Wally's
voice interrupted Bob's thoughts.
The car, he noted, was already
parked in the school's lot. "I must
have been on automatic pilot," he
mused.

They walked into the Adminis-
tration Building (better known to
everyone in the school system as
Central Office, an ominous term that
seemed particularly appropriate on
this occasion) and asked the recep-
tionist for Mr. Blackwalder's office.

"Follow me," she said in an
officious tone as she lead them
down a long, dark hallway,

The building locked just like
any other government building. The
walls of the hallway were painted
a dull, two-tone green. The offices
were marked by little black plastic
signs with white letters that hung
from wrought iron brackets. The
receptionist stopped at one of
them that said, "Legal Department,
Mr, L. Blackwalder." With a
forced smile, she sald, "Go right
'rnill

Blackwalder was a tall, brown-
haired, middle-aged man. He was
dressed immaculately in a blue pin-
striped suit. He smiled nervously
and carelessly shook hands with
both Bob and Wally. Bob noticed
that the lawyer's expensive clothes
couldn't hide the beginnings of
a paunch. "There's less to this
guy than meets the eye," Bob
thought mischievously.

"I'"wve boen expecting you,"™
Blackwalder said, his smile

turning inte a sneer.

"Darn right you have," Bob
thought. 'You're the one who ealled
this silly meeting." He and Wally
sat down in two shiny, creaky leather
chairs directly in front of Black-
walder's large desk.

Trying to sound as calm as
possible, Bob said, "I don't believe
that I know why you'wve asked us
here." Two can play at this game,
he thought.

Blackwalder gave Bob an
exasperated look. But his smile
was less confident. “Now Mr.
Kalters..."

"I think you had better explain
to Wally and me what this is all
about," Bob interrupted, "or you'll
have to take it up with my lawyer!"

Continued
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WALLY’S AFTERNOON

Bob amazed himself with his firm-
ness. He didn't even have a lawyer.

Blackwalder's smile faded
suddenly and was replaced by a look
of severity that startled Bob,

"Do you mind if my secretary
takes notes on our conversation?
Before Bob could ebject,
Blackwalder already had the phone

receiver ln his hand and was
reaching for the intercom buttonm.
The noise that came from the
receiver shattered the silence of
the office. It was a such louder
version of the annoying sound the
telephone company uses when a phone
iz left off the hook. Bob glanced
nérvously over at Wally, who was
looking at Blackwalder with
complete detachment.

Blackwalder dropped the receiver
as if it was infected. He stared
angrily at it for a secomd and then
quickly reached for it again. He
punched another button and then
lifted the receiver. The buzz
split the air like a shot. He
slammed down the receiver and
started to get up from hiz chalr.
Then he noticed Wally, who was
calmly studying the sole of his
left shoe. Blackwalder sat
down again, slowly and deliberate-
1y, and glared at Wally.

"You're doing this to me,;" he
said in a desperate tone. "First
the records and now this." Wally
merely stared quizzieally at him.

"Now Mr. Blackwalder, my
s0M..." Bob began.

"I should zay that this is
all YOUR fault!™ Blackwalder
jerked his head to face Bob with
vehemence. Yanking open his desk
drawer, he pulled out a file
folder and threw it on top of the
desk. The newspaper article
about the baby-minding monster
wWas on top.

"] should have known it was
you. This is all the proof I
need," he said distastefully.
"You've been behind this all
along...you and your COEpULers
and whatever else. Where are
those records?" he demanded.

"I'm afraid that I don't know
what you're..." Bob faltered,
genuinely puzzled and a little
frightened at the outburst.

Elackwalder's eyes bored into
Bob. "You knew all along that those
records were missing," he said, his
voice getting louder. "Not just
your sen's but all his little
friends, too. Ewven his teacher's
personnel records have been
altered. She got two paychecks
that were bigger than the super-
intendent's before we caught the
mistake. Some mistake!" he snorted.

Tweanty-Four

Continuad

"How just a darn minute," Bob
shouted, jumping to his feet and
leaning over Blackwalder's desk.
Peering down at him, he said angrily,
"You know I don't have access to
your files, Sure, I've got a com=-
puter at home. Two of thea, in
fact. But we use them for recipes
and income tax--NOT for stealing
school files!" Blackwalder just sat
there, amazed, staring at Bob.

"What kind of idiot do you take me
for? If you knew anything about
your own files and computers, you
wouldn't be able to fling accusations
around like that. You can talk to
my lawyer. We're getting out of
here. Come on, Wally."

Bob turned to leave. But
Blackwalder blurted out, "No!
Ah...Wait a minute." He
looked meekly at Bob and Wally.
“I'm sorry for this...us...mis-
understanding., I belisve you if
you say that neither you nor your
son had anything to do with this.
But I need your help. I've got to
get to the bottom of this mess.
Please, sit down. Explain to me
why you couldn't have done this.™
He smiled wncertalnly and motioned
Bob and Wally to sit down.

So Bob explained in detail--as
much as his limited knowledge of
computer-based information storage
and retrieval systems would
permit--how a potential records
thief would need a thorough
inowledge of the inner workings of
the school system to pull off a
caper like stealing student files.
The thief would also need a detailed
knowledge of the school system's
computers, since protection codes
vary from machine to machine. Bob
£inished by saying, just for effect,
that he had often wished that he
had the information it would take
for such a feat. Unfortunately,
he added, since he couldn't think
like a computer, the micro-
computers he used were mystifying
en .
"You mean that you can't tell
me how this was done?' Blackwalder
asked, dumbfounded.

Mo, In fact, I doubt it was
‘done.' My guess is that it's all
a fantastic coincidence.™

Befors Blackwalder could ask
another question, the phone rang.
"ah, it's working again,' he
said with relief as he picked wp
the phone. As he listened, his
eyes widened and his nostrils
flared. "I szee. Thank you."

He hung up and stared

accusingly at Bob and Wally.
"That was the computer cemter.
They said the system went down a
half hour age and that whenever
they try to bring it back up, the
printer just prints 'Let Wally
go." What do you make of THAT,
Mr. Walters?

Mow it was Bob's turn to stare
at Wally, who was digging in his
pocket for a plece of bubble gum.
During the entire meeting, Wally
had remained quiet, content to
daydream, Now he looked up with
a smile firse at his father and
then at Blackwalder.

"Can I go now? I want to
ger home so I cam watch SESAME
STREET.™

"You can't go anywhere until
I get to the bottom of this,"
Blackwalder bellowed.

Just then, the lights went out.
"What?!" Blackwalder fumbled for
the phone. The zame buzz blared
loudly from the receiver. He got up
and banged his shins on the half-
open file drawer in his desk. '"Miss
Garcia! Find that fuse!"

Wally jumped up and tugged at
his father's sleeve, "I think we'd
better go now." They got up and
groped their way out of the office.
Halfway down the hall, they could
still hear Blackwalder shouting for
his secretary.

As they drove home, Bob silent-
ly brooded about the odd cccurences
in Blackwalder's office. He wanted
to ask Wally if he knew anything
about the missing files. But he
was afraid to hear the answer.
Finally, he said, "I guess Black-
walder will call the police."

Wally answered immediately
and confidently. "I don't think
50."

"That's what I was afraid
you'd say," Beb said, looking
over at Wally, who merely
smiled.

When they got home, Wally went
straight to the computer terminal
and started to type. After just a
short time, he got up and went into
the den and turned on the TV. The
hyparacti'l.ru voices singing the
SESAME STREET theme soon drifted
into the living room where Bob was.
Without taking his coat off, Bob
walked over to the terminal and
read its output,

*Thanks, guys.
DON'T MENTION IT, BOSS.
DON'T FORGET SESAME STREET.

"I can se¢ that I need to spend

more time with my son," Bob said to
himself, He began to chuckle.
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Have you written Software

for your

Altair
Computer?

The Altair 8800 computer was the first micro
produced for the general public and remains number
one in sales, with more than 8,000 mainframes in
the field. The wide acceptance of the Altair computer
and its rapid adaptation to many diversified applh-
cations has truly turned the dream of the affordable
computer into a reality.

Yet the machine itself, remarkable as it is, repre-
sents only the beginming. The right Software,
tailored to meet a user's specific requirements, 15
a vital part of any computer system. MITS wants
to insure that Altair users everywhere have the
best apphcations software availlable today and in
the future. For this reason, a new MITS subsidiary,
the ALTAIR SOFTWARE DISTRIBUTION COMPANY,
has been formed. Its purpose: to acquire the highest
quality software possible and distribute it nationally
through Altair Computer Centers,

That's where you come in. The ASDC will pay
substantial royalties to the originators of all soft-
ware accepted into the ASDC library. If you have
written business, industrial or commercial use
software for the Altair 8800, ASDC wants to hear
from wou. It is the aim of the ASDC to stimulate
and reward creativity in producing useful software
that makes those dreams of “computers for everyone”
come true. The ASDC will select only software that
measures up to its high standards for system
design, coding and documentation. The software
will then be further documented and distrib-

uted through Altair Computer Cen-
ters around the country.

For more information
on how to submit software (o

ask your Local
puter Center for an
Software Submittal
or contact the ALTAIR
WARE DISTRIBUTION
COMPANY.

the ASDC,
Altar Com

A subisideary of MITS

HE DISTRIBUTION COMPANY




./ How does a small basiness fully realize the cost- '
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