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DataStar™ 

Creator: 	 MicroPro International Corporation 
San Rafael, California 

Published by the same firm as WordStar, DataStar is designed for 
the development of standard data entry formats, such as registra­
tion forms, invoices, etc. This program also has built-in math com­
putation. Information can be retrieved by attribute and/or batch. 

DataStar writes its information to diskette in a format that is trans­
ferable to SuperSort, WordStar/MailMerge, and others. 

dBase IITM 

Creator: 	 Ashton -Tate 

Culver City, California 


dBASE II is a popular relational data base management program 
that uses an easy-to-grasp, COBOL-like programming language. 
The program supports 65,000 records with 32 fields per record and 
256.characters per field. dBase II's indexing scheme accesses 
"key" information in less than two seconds. Nonprogrammers can 
quickly work at the dBASE command level for creating and running 
reports and analyzing information. 

The program comes with several sample data bases and programs. 
ZIP, a screen-generator, and extensive documentation are also in­
cluded. 

Because of the nature of the Osborne 1 disk drives, double-density 
drives are recommended for use with dBase, and hard disk storage 
is preferred. 

FilefaxTM 

Creator: 	 TMQ Software 

Des Plaines, Illinois 


Filefax is a data base management system, not a data base mana­
ger. This electronic filing system is one of three such programs 
offered by Osborne. Filefax allows the user to make formats and 
design the reports that will be used with the data. 
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Planning and Scheduling 

Analyzing plans and scheduling appointments are functions of the 
following programs. 

Milestone™ 

Creator: 	 Organic Software 

Rosedille, California 


Milestone is a critical-path planning tool. Critical-path analysis is a 
method of taking a large project and dividing it into smaller tasks. 
The term "critical" stems from a job that, if delayed, delays an en­
tire project. 

The Milestone program creates Gant project charts and allows for 
critical-path projection. Approximately 125 activities (tasks) and 
nine manpower levels can be manipulated for a project. The time 
units used in planning may be hours, days, weeks, months, quar­
ters, or fiscal quarters. Provisions have been made for holidays, 
both standard and user-specified. 

This program is intended for managers, contractors, engineers, and 
other personnel involved in project management and project quota­
tion. 
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Personal Datebook 

Creator: 	 Organic Software 

Rosedille, California 


Personal Datebook is an abridged version of Datebook II and 
schedules appointments for up to 4 professionals (Datebook II 
can schedule for 24). Personal Datebook maintains up to 3 
months of appointments. The period between appointments can 
be established between 6 and 30 minutes within a 12-hour work 
day. Also, the user can set the starting time for this 12-hour day. 
Each entry for an appointment contains the visitor's name and 
the reason for the visit. A day-at-a-glance listing may be printed, 
detailing any day's appointment information. 

The program, which is friendly, menu-driven, and easy to use by 
both professionals and clerical people, is recommended for small 
offices or professionals who schedule many appointments each 
workday. 

Word Processing 
Many programs are available to help process and manage text. 
These programs include: 

Enumerate™ 

Creator: 	 Orthocode Corporation 

Albany, California 


Enumerate is an auxiliary tool for WordStar and prints a WordStar 
text file, prefixing each line with a line number. Enumerate can be 
used for manuscripts and contracts. It is particularly useful in legal 
work, where line-numbered documents are used extensively. 

Documate™ 

Creator: 	 Orthocode Corporation 

Albany, California 


Although it is called "Documate" by oee, this program is the 
second generation of the Documate/Plus program. Documate/Plus 
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uses commands, ignored by WordStar's printing program, that are 
embedded in WordStar text files. From these embedded com­
mands, a table of contents and an index are generated. Both the 
table of contents and the index can have eight levels of indentation. 
In addition to normal entries in the index, See and See also entries 
may be created. 

A unique feature of Documate/Plus is its ability to generate "in­
termediate" index files that are combined later to make the docu­
ment index. This feature is helpful in computer systems with limited 
memory, or, like the Osborne 1, with limited disk storage. 

Documate/Plus is recommended for students, writers, and authors 
who create manuals, documents, or manuscripts of some length. 

Footnote™ 

Creator: 	 Pro/Tem Software, Inc. 

Stanford, California 


The Footnote program uses the WordStar editor to embed 
commands. The actual footnote is placed in a paragraph or in a 
separate text file. Then the document is saved, and the Footnote 
program is executed. Footnote finds the reference, adjusts the 
text and places the footnote at the bottom of the page. Each 
footnote is numbered automatically. After the Footnote program 
is finished, the document may be printed, using WordStar. If the 
document is edited, or sections of text are inserted or deleted, 
Footnote can be rerun to adjust the footnotes on the edited 
document. 

Footnote can be useful in both the academic and legal fields, in 
which footnote documentation is commonplace. 
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Grammatik™ 

Creator: 	 Aspen Software Company 

Tijeras, New Mexico 


The advertisement states that Grammatik "goes beyond spelling 
checkers." This statement is correct. Grammatik is not just a spell­
ing checker/corrector; it is a unique word-processing tool that 
analyzes the grammar and structure of a document. (It resembles 
the powerful Writer's Workbench available on the Unix operating 
system.) 

Grammatik reads and compares a document against a phrase dic­
tionary that contains examples of poor usage and grammatically 
suspect phrases. It then reports the use of these phrases with sug­
gestions for correction. In addition, Grammatik marks double words 
(e.g., "the the"), incorrect capitalization, and other common errors. 
It analyzes documents for word occurrence, prepositions, shortest 
and longest sentences, average sentence length, and other statis­
tics. An additional program, PROFILE, groups and reports by fre­
quency all words used in a document. 

Like spelling checker/correctors, Grammatik does not replace the 
need for human proofreading, but does aid significantly in the pro­
cess of perfecting documents. Grammatik is a powerful tool that is 
recommended for writers who require suggestions and help with the 
grammar and style of their documents. 
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Mailman™ 

Creator: 	 Standard Microsystems 

Langhorne, Pennsylvania 


Designed to work with WordStar/MailMerge, Mailman is a program 
that allows different selection criteria for sending form letters. As its 
name implies, Mailman is designed to keep mailing lists. 

MATH*TM 

Creator: 	 Force Two, Inc. 

McLean, Virginia 


MATH* is an enhancement to WordStar that allows math compu­
tation to take place while a document is being edited. Although 
MATH* is not a substitute for SuperCalc, the program provides 
useful addition, subtraction, multiplication, and division functions. 

Because it is installed into WordStar, MATH* commands can be 
used while editing is taking place. MATH* will manipulate a line, 
a column of numbers, or formulas shown on the video display. 
The result of the program is placed in the document's text. 

This program is useful for developing contracts, quotations, 
statements, and other financial or mathematical documents. 

Spellguard ™ 

Creator: 	 Sorcim Corporation 

Santa Clara, California 


Spellguard is a literal spelling checker program that was originally 
written and marketed by Innovative Applications, now part of Sor­
cim. Spellguard uses a 20,000 + word dictionary to check rapidly a 
document's text. If a word appears in the document that does not 
appear in the dictionary, the word may be added to the dictionary, 
ignored, or marked in the text of the document. 

One major feature of Spellguard 2.0 is a compressed word diction­
ary. The 20,000 + word dictionary, which normally would require 
over 100K of disk space, occupies only slightly more than 50K. This 
feature is particularly beneficial to Osborne 1 owners with the sing­
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Ie-density disk drive because the Spellguard program and diction­
ary can be stored on one diskette. 

In view of the program's speed, compactness, and ease of use, 
Spellguard is recommended to any word-processing user requiring 
documents free of typographical and spelling errors. 

The Future of Software 
The Osborne Computer Corporation's commitment to growth 
assures that the Osborne software library Will continue to grow. Its 
projected 200 + titles by the end of 19S3 should offer the Osborne 
1 owner an excellent cross section of capable microcomputer prog­
rams. 

The Osborne 1 appears to be complete in its operating systems. 
The Osborne 1 uses the ZSO microprocessor and the two most sig­
nificant operating systems, CP/M and the UCSD p-System, to fulfill 
most owners' requirements. The use of CP/M makes a wealth of 
prewritten, highly compatible software available to the Osborne 1 
owner. The p-System gives the owner even more portability than 
CP/M because the p-System can run on more dissimilar computer 
systems than CP/M and removes the requirement for a different 
operating system. 

The Osborne 1 computer will undoubtedly offer more planning 
tools. Because both Microsoft and Digital Research are closely tied 
to OCC, their languages will probably become available for the 
Osborne 1. Perhaps the key to the availability of these languages is 
the double-density option for the Osborne 1 disk drives. Two 92K 
disk drives are insufficient storage for some computer languages. 
Therefore, an Osborne 1 owner who wishes to use a particular lan­
guage may have to upgrade storage capability by acquiring double­
density drives as they become available. 

Microsoft, the author of BASIC-SO and BASCOM, offers Pascal, 
FORTRAN-66, and COBOL for CP/M-based systems. Each lan­
guage, except the interpretive BASIC-SO, is implemented by Micro­
soft's MBa and LSO, the SOBO/ZBO macro assembler and linker. 
These two powerful tools for machine-language programming may 
be offered separately for those wishing to write assembly language 
programs. 
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Digital Research, the publisher of CP/M, offers a wide range of 
programming languages and tools. For the assembly language 
programmer, Digital Research offers MAC, its macro assembler. 
SID/ZSID are the Symbolic Instruction Debuggers for the 8080 
(SID) and Z80 (ZSID), a powerful superset of CP/M's DDT pack­
age. Through its acquisition of Digital Microsystems in 1980, Digital 
Research can offer the Pascal/MT + language and the Speed Prog­
ramming Package, a set of Pascal/MT + development aids. CB-80, 
the true CBASIC compiler that does fast-executing BASIC pro­
grams, is also available. In addition, Digital Research has two 
COBOL programming languages from MicroFocus in England: CIS 
COBOL, a certified low-to~intermediate compiler; and Level II, the 
only microcomputer COBOL that has a GSA (Government Services 
Accounting)-certified high compiler. 

Display Manager and Access Manager are two new programming 
tools available from Digital Research. Both tools are program 
generators. Display Manager creates a formatted video screen for 
the display, input, and output of information for a program. Access 
Manager is a file handler, handling the input and output of single 
keyed files. Both products are good programmer productivity aids, 
but are not suitable for the casual programmer. 

Most of the programming languages from Microsoft and Digital Re­
search, mentioned above, benefit from, or require, the double­
density disk option. The use of COBOL, a language that traditional­
ly requires large amounts of disk storage, on the diskette drive­
based Osborne 1 may also be counter productive. 

The inclusion of the FORTH programming language signals that 
OCC is striving to bring less dominant languages to the Osborne 1 
computer owner. It would be appropriate to expect programming 
languages such as C, Logo, and others to be found in the Osborne­
approved library by the end of 1983. The number of applications 
programs should also increase during the next two years. 

The only accounting program currently offered by OCC is Money 
Maestro, a single-entry accounting system. As disk storage in­
creases, Osborne Computer will add more accounting programs to 
the software library. It is doubtful that the number of communica­
tions programs will grow, because OCC offers its own excellent 
software package with the Osborne modem. 
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Three rapid growth areas will be entertainment, education, and per­
sonal productivity tools. Whereas CPIM is not highly regarded for its 
educational or entertainment programs, this area is now showing 
signs of expansion. The unfriendliness of CPIM and. the lack of 
graphics were the major stumbling blocks. The development of the 
AUTOST program, which provides self-starting computing, can 
conquer the unfriendliness of CP/M. Although the use of color 
graphics is impossible, the Osborne provides graphic characters 
with its monochrome display. Both features can be used in the edu­
cational and entertainment areas. 

The education market is divided into three areas: computer literacy/ 
programming, interactive training, and computer-assisted instruc­
tion (CAl). The price and size of the Osborne 1 are ideal for the first 
area, teaching computer literacy and programming. The second 
area of education is industrial/commercial. Many companies offer 
sets of programs to teach the use of other computer programs. 
Known as interactive training, programs in this area offer unique, 
hands-on tutorials for programs like BASIC-80, WordStar, and Su­
perCalc. These programs address a need in the commercial market 
to train quickly an operator in the use of a selected program. 

The third area, computer-assisted instruction (also known as com­
puter-assisted tutorials, CAT), is usually associated with 
elementary and secondary education. CAl programs are used to 
supplement or expand classroom work. Traditionally, CAl has been 
popular on computers with color graphics, such as the Apple. Re­
cent movements in CAl, however, indicate that noncolor graphic, 
but cost-effective, computers like the Osborne are gaining in popu­
larity. The Osborne library plans to feat~re some of these educa­
tional programs in the future. 

Other applications areas of potential growth are word processing 
and planning. OCC has started work on packaging a series of 
word-processing tools in one set for an attractive price. Such efforts 
will continue. 

The Osborne 1 owner is not restricted to only Osborne-approved 
software. Many other programs can be purchased on Osborne 1­
compatible diskettes. However, the Osborne 1 owner may have to 
contact the program's publisher or distributor directly to obtain a 
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particular program because local Osborne dealers cannot carry ev­
ery program that is compatible with the Osborne 1 computer. 

In keeping with cost-effectiveness and simplicity, the Osborne 
Approved Software library makes many fine programs available to 
the Osborne 1 owner through local computer dealers. With OCC's 
ambitious plan to bring more than 200 programs into the library by 
the end of 1983, the Osborne 1 owner should keep in touch with 
local Osborne dealers for the latest information on additions to the 
software library. 
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Chapter 7 
Telecommunications 

One of the fastest growing industries today is the gathering, proces­
sing, and sending of information. In fact, the 1980s have been de­
clared the information age. 

Computer prices have declined as rapidly as computing power has 
increased. Professionals, small businesses, and households have 
computer systems that are more powerful than ones the largest cor­
porations could afford 10 years ago. This increase in computer 
power allows both corporations and households to take advantage 
of the many developments in the handling of information. 

"Telecommunication" means communication at a distance. The 
computer is a communicator that can serve as an instant connec­
tion to information sources throughout the world. This "instant" con­
nection is an exciting prospect for Osborne 1 owners because a 
computer that travels can converse with home or office computers, 
university computers, information services computers, or a distant 
friend who also owns a microcomputer. IBM predicts that more than 
85 percent of computer equipment will be involved in communica­
tions in the next 5 to 1 0 years. 

Computer communications serve many purposes. One popular 
form is "electronic mail." Another area, bank-by-phone, allows 
cash transfers, transaction inquiries, investment information, and 
other services through computer-telephone communication. Time­
sharing networks provide both information and convenience ser­
vices, such as airline reservations and shop-by-computer services. 

149 
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Immediacy is the prime advantage of communicating with the com­
puter. Calls are not put on hold; reports can be located in seconds; 
and, in minutes, 30 letters can be sent to electronic mailboxes 
thousands of miles away. 

The computer can also be used to analyze or manipulate received 
information. For example, WordStar can re-edit, compose, merge, 
or copy information received by telephone modem. Suitably format­
ted information can be processed by SuperCalc, and information 
received can be stored in a data base file for later manipulation. 

Methods of Communication 
Computers can communicate in several ways. The Osborne 
usually converses with other computers over telephone lines. 
However, the Osborne 1 can be wired to most other computers, 
regardless of manufacturer and operating system. When two or 
more computers are connected, information can be exchanged. 
The decision of whether to link the computer by a direct connection 
or through telephone lines depends· on the task, distance, and 
speed required. 

There are five common forms of communications used by the 
Osborne 1 computer. 

The Osborne 1 to Mini-/Mainframe Computers 

Before 1980 mainframe computers and minicomputers, with their 
large storage areas and strong computing power, were the domi­
nant computer workhorses. Most microcomputers were used as 
dumb terminals, and their power was limited to displaying informa­
tion frpm the host computer. Although the practice of using micro­
computers merely to display information is still popular, larger com­
panies have begun using microcomputers as intelligent terminals. 

The microcomputer can be connected to the host computer by a 
modem. Sophisticated communications packages allow the micro­
computer to store information transmitted from the mainframe com­
puter. Once this information has been "downloaded" into the micro­
computer, the information can be examined, edited, analyzed, 
transmitted back to the mainframe, or disregarded. Because' the 
heavily used mainframe computer is often tied up, reducing the 
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amount of response time, the microcomputer is becoming popular 
with mainframe programmers, student programmers, and computer 
auditors. After the necessary work has been performed, programs 
and information can be "uploaded" back to the host system. 

The microcomputer is also a sophisticated key punch machine that 
can be used by departments within a company for data entry. After 
information is accumulated, it can be uploaded into the host compu­
ter for processing. 

Some companies see the portable computer as the ultimate sales 
companion. With custom communication packages and the portable 
computer, the salesperson can accept orders in the field. The 
Osborne 1 can function as a remote inquiry/sales order terminal, 
giving the salesperson the latest priCing and lead-time information 
at any time and wherever there is a telephone--even at the cus­
tomer site. Using specialized programs, the salesperson can trans­
mit an order to the company's host computer for immediate proces­
sing. 

The Osborne 1 and Public Information Networks 

The Osborne computer can be connected to several public informa­

tion networks through telephone lines. Three subscription networks 

are available: the Dow Jones News/Retrieval Service, The Source, 

and Compuserve. These networks are professional-/consumer­

oriented, time-sharing services. 


In many American cities, dialing a local telephone number will give 

the user access to a network. Tymnet and Telenet, two telecom­

munications networking services, provide this local service. A mo­

dem or acoustic coupler and proper communications software are 

needed for the Osborne 1 to tap these networks. 


Dow Jones News/Retrieval Service 


Dow Jones & Company, Inc., publisher of the Wall Street Journal, 

also operates a computer service company, the Dow Jones News/ 

Retrieval Service. This service offers two levels of subscriber ser­

vice. The full service has information on business and related news; 

stock, bond, commodity, and option price information; corporate 

financial statistics; and economic forecasts. Investors appreciate 

the speed with which this reliable information is transmitted. The 
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second level of service provides current stock, bond, and commodi­
ty prices after a 15-minute delay. Microcomputer owners with stock 
or bond portfolios use the service to download current prices and 
perform history and movement analysis on the microcomputer. 

The Source 

Formed in 1979, The Source (Source Telecomputing Corporation) 
was purchased by Reader's Digest in late 1980. Living up to its 
motto, "America's Information Utility," The Source offers a stagger­
ing amount of information, including stock and bond quotations, 
portfolio analysis, electronic mail, UPI news, entertainment, games, 
programming, and information storage. Enormous data bases are 
available to the user, including the New York Times Magazine and 
UPI (United Press International) News, which hold information on 
thousands of topics. Many data bases may be searched by topic or 
key word. In addition, shopping services, airline schedule inquiries, 
and orders may be placed on The Source. 

Traditional programming services, ranging from statistical to enter­
tainment, are also available. These services may use high-level 
languages or existing programs. With The Source, the user can 
even purchase computer programs over the network. The purch­
ased programs are downloaded into the computer system. 

Available through microcomputer dealers or its McLean, Virginia 
offices, The Source is a local telephone call in over 400 cities 
around the world. In Alaska, The Source is available as an IN 
WATTS (800 toll-free) number. The Source plans to offer the com­
puter equivalent of the conference call by linking up several compu­
ters simultaneously. 

The initial fee for The Source is $100. Then, a minimum charge of 
$10 per month is deducted from the purchaser's charge card, un­
less company billing is arranged. If the user is dissatisfied for any 
reason, The Source offers a money-back guarantee. 

CompuServe 

CompuServe Information Services (formerly MicroNet), a subsidiary 
of CompuServe Inc., is one of the world's largest time-sharing net­
works. This Cincinnati-based company offers services similar to 
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The Source. However, CompuServe uses the Associated Press 
wire service and offers Standard and Poor's information data base. 

CompuServe is the only network that has bank-at-home services, 
such as bill paying and transfer of funds. This service, supplied by 
the United American Banks in Knoxville and Memphis, Tennessee, 
can be used throughout the CompuServe network. 

CompuServe is available only through Radio Shack. The retail price 
of $19.95 for a terminal, or $29.95 for a computer like the Osborne, 
includes some software. The Dow Jones service, purchased though 
computer stores, can be used without the software program. 
Although an official version has not been released for the Osborne 
1, one is expected soon. 

The Source and CompuServe both have electronic mail and bulletin 
board services for subscribers. Bulletin boards can be established 
on many topics. Subscribers send messages to one another, using 
a password or user identification number to assure privacy. 

Information Service Rates 

Hourly Charges{$) 
The Source CompuServe 

Baud rate 300 1200 300 1200 
Prime time 20.75 29.75 22.50 35.00 
Evenings and weekends 7.75 14.75 5.00 17.50 
After midnight 5.75 9.75 5.00 17.50 

All three services may be used with 300 baud (300 bits per second, 
or 30 characters per second) modems or acoustic couplers. Avail­
able also are 1200 baud (120 character per second) hookups at a 
higher rate. 

The Osborne 1 and 
Other Information Services 

The Osborne 1 can use selective data base services for com­
munications. Like the Dow Jones News/Retrieval Service, The 
Source, and CompuServe, these networks provide information by 
subscription. Many networks use Telenet and Tymnet for local area 
access. The specialized, commercially based information these net­
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works offer differs from the more consumer-based information 
available from The Source and CompuServe. 

The resources of selective data base services help subscribers 
make decisions. Although each data base is usually specialized for 
a specific industry, some of the larger data bases have become 
diversified to appeal to a wider market. 

Data bases are often used for bibliographic research. Two such 
data bases are Stairs TM, a network offered by IBM, and System 
Data Service's Orbit™ . 

The largest data base service available, Dialogue TM, contains in­
formation on more than 100 different subjects, including science, 
engineering, business, economics, and languages. Dialogue, man­
aged by Lockheed Corporation in California, has wide appeal. 

The popular data base from West Publishing, Westlaw, is available 
through TelenetlTymnet. Westlaw's data base contains information 
for attorneys and other legal professionals. 

Meade Data Central's LEXIS is the most extensive, full-text legal 
data base offered. NEXIS, also from Meade, is a full-text news data 
base. 

The National Library of Medicine offers two data bases: MEDLARS, 
with Index Medicus, and ELHILL. 

Further information on these data bases is available from: 

Information Industry Association 
316 Pennsylvania Avenue S.E., Suite 400 
Washington, D.C. 20003 
(202) 544-1969 

For customers with large accounts, banks and financial institutions 
provide access to information through terminals or microcomputers 
like the Osborne 1. Several service companies offer microcomputer 
communications, including Automatic Data Processing's Network 
Services Division, National Data, and Anacomp. 

The Osborne 1 requires a 300-baud modem or acoustic coupler 
and terminal software for communication with information services. 
Most services also offer 1200 baud for a higher fee. 
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The Osborne 1 and Local Bulletin Boards 

The most inexpensive telecommunications method is community 
bulletin boards because they are funded through computer hobbyist 
or interest groups. Some bulletin board systems can be entered 
only with an assigned password. These systems usually operate at 
300 baud and use no communications protocol to assure accu­
rate transmission. 

Bulletin boards are public message centers and information pools. 
Tips on using the computer, local computer gossip, and special in­
terest messages will often appear on the bulletin board. 

When operated by a computer store, a bulletin board will let an 
order be placed and then billed on a major credit card. Bulletin 
boards that are operated by a club usually specialize in one manu­
facturer or operating system, such as Apple or CP/M. With the right 
software, programs may be downloaded from the bulletin board into 
the Osborne 1 and used immediately. 

There are some drawbacks to community bulletin boards because 
they are not operated professionally or for profit. Only one computer 
at a time can access a bulletin board; and the user may have to 
wait several hours to be connected with popular bulletin boards. 
Most bulletin boards are operated on computers owned by indi­
viduals. When the individual needs to use the computer, the bulletin 
board is out-of-service during that period. Because bulletin boards 
do not use sophisticated protocols to assure accurate datl trans­
mission, garbled information may be displayed on the screen during 
bulletin board calls. 

Despite these shortcomings, the popularity of community bulletin 
boards is increasing. Information about them can be obtained by 
contacting a local computer dealer or club, time-sharing networks 
like The Source and CompuServe, or bulletin boards themselves. 
An extensive listing is available from: 

People's Message System 
Santee, California 
(714) 561-7277 

24 hours operations/300 baud 
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The Osborne 1 and Other Microcomputers 
The Osborne's portability is ideal for work on the road. The busy 
professional or executive can compose memos or letters with 
WordStar. SuperCalc can be used in the office, motel room, or 
home for planning. Once a document or model is created or per­
fected, it can be printed. 

Compatible computers should be used to share information and 
programs. In some cases, a generated document may be moved to 
another microcomputer system for printing, storing, and later use. 
For example, this book was originally created on the Osborne 1, 
then moved to another computer system for final production. Be­
cause of this kind of shareability, a user can work on a CP/M-based 
computer system at the office, transfer the information to the 
Osborne 1 to complete at home or on the road, then put the in­
formation back in the office's computer in the morning. 

CP/M-based programs that are not published for the Osborne 1 can 
also be shared. These programs may be downloaded into the port­
able computer for use at home or on the road. 

Document transfer can be made if the Osborne 1 and another com­
puter have a common communications line. This line may be estab­
lished by modems and telephone lines or by directly connecting 
with a suitable cable both computers' RS-232 serial ports. Also, 
software is needed to perform the transfer and to insure that no 
information is lost while the transfer.is taking place. 

One program for transferring, BSTAM, is available through the 
distribution network for the Osborne 1. 

BSTAM must be used by both computers for telecommunication to 
take place. A product of Byrom Software, BST AM offers complete 
error checking (verification) and is written for many CP/M micro­
computers. Direct communication from one microcomputer to 
another is supported by serial cables in several modes. 

http:transfer.is
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The Osborne modem being installed into the left floppy diskette pocket. 
(Photo courtesy of Osborne Computer Corporation.) 

Technical Concepts of 

Intercomputer Communications 


Generally, both computers must be in technological agreement be­
fore communications can take place. Many factors governing the 
characteristics of the transmission and reception of data must be 
identical on both computer systems. 

For example, character sets, number of data bits, duplex (half or 
full), speed, parity, and handshaking and error detection/correction 
must be the same on both systems. 

Hardware, the RS-232 (modem) port and a modem or acoustic 
coupler, and appropriate software are also necessary for successful 
communications. 

ASCII Characters 

The formation of characters can be done with one of two character 
sets. The Osborne 1 "speaks" in the character set used by most 
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microcomputer systems - ASCII (American Standard Code for In­
formation Interchange). IBM's proprietary character set is EBCDIC 
(pronounced eb-SEE-dick), or Extended Binary Coded Decimal In­
terchange Code. 

Each character set uses the 8 different bits in a byte to form a 
single character. However, the two character sets are incompatible. 
The set of on-and-off bits that represent the letter "Y" to an 
EBCDIC-speaking computer represent "D" to an ASCII-speaking 
computer. Therefore, extensive software or hardware converters 
must be bought before a computer can speak another character 
code. 

When the Osborne 1 communicates with a mainframe computer, 
the mainframe must understand the ASCII character set. Therefore, 
most Osborne 1 computers cannot directly communicate with IBM 
equipment, unless one computer converts to the native character 
set of the other. 

Each ASCII character sent by the Osborne may be 7 or 8 bits long. 
Although a computer "thinks" in 8-bit groups (bytes), the major 
ASCII standard applies to the first 7 bits of the character (known as 
data bits). Therefore, textual characters can be transmitted in 
either 7 or 8 bits. To signal the start of a character, one additional 
bit (a start bit) is added to the front of the character. One or two stop 
bits are added to the end of a character. These start and stop bits 
help the receiving computer "frame," or form, the received charac­
ter. The average total length of each character is 10 bits: 1 start bit, 
1 stop bit, and 8 data bits. 

The term "baud" is often used to mean "bits per second." A 300­
baud modem transmits 30 characters per second (300 bits/10 bits 
per character), and a 1200-baud modem transmits 120 characters 
per second. Dividing by ten will change baud to characters per 
second. 

Protocols 

Protocols are rules that apply to the interchange of information be­
tween computers. Newcomers are often confused by the term "pro­
tocol" because of its different meanings that arise from the several 
different levels of protocols in computer communication. 
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The first level is based on the composition of the transmitted char­
acter. When both computers speak the same character set, each 
must know the length of the character (number of start, stop, and 
data bits) and the speed of transmission (baud or bits per second). 
Once these are established, the two computers can transmit and 
receive characters. 

The second level is based on parity checking, a method of check­
ing for errors in the transmission of a character. Each bit in a char­
acter is either a one or a zero. The number of ones in the data bit is 
totaled. Then, based on this sum, a parity bit is added to the end of 
a character and placed before the stop bit(s). With odd parity, the 
parity bit is set so that the total number of ones in the transmitted 
character is odd. When the parity is even, the parity bit is added so 
that the number of ones in the character is even. "No parity" means 
that a parity character was not added. 

Two other parity protocols, mark and space, may also be used. 
With mark parity, the parity bit is always 1. Space parity forces the 
parity bit to O. The parity bit for each character is frozen as either 1 
or 0 with these protocols, meaning, essentially, that it is not used. 

The 8th bit of a character is sometimes called the parity bit, be­
cause it was routinely used for parity checking in the past. This 
protocol is excellent for the transmission of text because the stan­
dard ASCII 128-character set may be transmitted in 7 bits. Howev­
er, some programs use all 8 bits. WordStar, for example, uses the 
eighth bit, making impossible its use for parity. For this reason, the 
most popular form of parity on microcomputers is none. As a result, 
the transmission of characters is unprotected and has no form of 
checking for errors. 

Information is transmitted with either a half-duplex or full- duplex 
protocol. The half-duplex method sends information down the cir­
cuit (usually the telephone line) in one direction at a time (simplex). 
Because half duplex requires only one circuit for operation, this 
method has the limitation of allowing only one computer at a time to 
"talk." The full-duplex protocol, on the other hand, allows simUl­
taneous (bidirectional) transmission. 

Both computers can send and receive information at the same time. 
Although most communications software packages for the Osborne 
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1 allow for either method, most 300-baud communications are in 
full duplex. In the past, 1200-baud modems used mostly the half­
duplex mode; however, during the last two years, many 1200-baud 
modems have switched to the full-duplex mode. 

The final area of protocol is handshaking and error checking. This 
protocol is usually unnecessary in 300-baud communications be­
cause most computers and printers can process 30 characters per 
second. At higher speeds, however, two problems become more 
pronounced. Telephone line interference can garble a transmitted 
character, turning the received character into nonsense. A second 
problem occurs when the user ~ries to print and/or store on disk the 
transmitted information. Most printers will lose a character or two 
when printing the information ~s it is received, especially at baud 
rates higher than 300. When the transmitted information is "cap­
tured" on the disk drive, characters may be lost because the com­
puter's attention is focused on saving the information to the disk. 

Parity checking detects errors, but it does not correct the error in 
the transmission. CRe, cyclic redundancy check, assures accurate 
transmission. It is a popular way to make certain that valid informa­
tion is recorded on the disk drives. 

CRC can be used on a block of characters, between 128 and 2,048 
characters in length. The largest practica.l number for transmission 
is 1 ,024, and any number under this amount is acceptable. Addi­
tional information is sent in the form of special characters at both 
the beginning and the end of the block. 

A checksum is placed at the end of the block. The checksum is a 
one- or two-byte number that is calculated by summing the numeric 
ASCII values of the characters. 

Each character in the block is treated as a number between 0 and 
255, corresponding to its ASCII value. The values of these charac­
ters are added and transmitted to the receiving computer, where 
they are added again. After the block is received and all characters 
have been totaled, the receiving computer checks the total against 
the total transmitted by the other computer. If the two totals match, 
the receiving computer signals with a special character that the 
tra.nsmission is correct, and another block of information can be 
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sent. If the totals do not match, the sending computer is signaled to 
transmit the block of information again. 

The CRC method, used by programs like BSTAM, assures accurate 
reception of data. The receiving computer can tell if the transmis­
sion is successful by comparing its computed checksum with the 
checksum transmitted by the other computer. 

CRC also keeps data from being sent while the listening computer 
is busy. The sending computer does not transmit until it has re­
ceived the signal from the receiving computer. 

Handshaking is less complex. In XON-XOFF, the simplest method, 
the sending compute~ begins transmission. When the listening com­
puter cannot receive more characters, it sends a special character 
to the sender to halt transmission. The transmitting computer waits 
until the receiver sends another special character before resuming 
transmission. This method is often used in data as well as compu­
ter-to-printer communications. 

ETX-ACK is another software handshaking method. The transmit­
ting computer sends a special character and waits for an acknow­
ledgement. When the listener is ready, it returns the special charac­
ter. The sending computer then transmits a block of information, 
usually 128 characters. This process is repeated until all characters 
have been sent. 

Both methods are useful for capturing or printing data on the 
Osborne 1, but neither handles error correction. Although XON­
XOFF and ETX-ACK keep the sender from overrunning the receiv­
er's capability, the received information will have errors if a trans­
mission is garbled because of telephone line interference. 

Other Telecommunications Considerations 

Fortunately, all data bases and telecommunication services speak 
at 300 baud, or 30 characters per second, a speed faster than a 
Teletype machine (11 characters per second) and most typists. 
Common telephone lines may be used at the 1200 baud-rate with 
most data base services. 

The most popular modems for microcomputer communications, 
300-baud modems, cost between $300 and $400. Recently, the 
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prices of 1200-baud modems have decreased to the $700 to $900 
range. Most nonprofessional users, however, find that 1200-baud 
modems are still too expensive, even though their data transmis­
sion speed is four times that of 300-baud modems. 

All networks and time-sharing systems charge by "connect time," 
the number of minutes a terminal or computer is connected by tele­
phone line to the host computer. To minimize connect time, the 
Osborne 1 may be used as an intelligent terminal. Information can 
be downloaded onto the Osborne diskette for later examination, 
and precomposed text and program files can be uploaded to the 
mainframe computer. Because a computer can transmit information 
faster than most people can type, this method maximizes the 
Osborne 1's capabilities and reduces time-sharing charges. 

The XON-XOFF protocol is used for handshaking with most time­
sharing systems. Little error checking is done on garbled transmis­
sion. Usually, typing a Control-S will stop transmission, and Con­
trol-Q will restart it. CP/M's freeze and resume characters are simi­
lar in function. 

For communication, both computers must use the same speed and 
protocol requirements, such as parity checking, and number of 
start, stop, and data bits. Prewritten communications packages 
must be flexible enough to handle different protocols. 

The most common protocol for communications between micro­
computers by telephone is: 

Speed: 300 baud 
Character Set: ASCII 
Data bits: 8 
Protocols: Full duplex, XON-XOFF 
Parity Check: None 

The Osborne 1 computer can support two sets of speeds: 300/1200 
and 600/2400. As supplied, the Osborne 1 handles 300-/1200­
baud rates. Higher rates can be used if a jumper is changed on the 
Osborne 1 system board. This change, which requires disassemb­
ling the computer, should be performed by only a qualified person. 
Because most modems fall into the 300/1200 category, this mod­
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GLOSSARY OF COMPUTER TERMS �

AID - Abbreviation for analog to 
digital conversions (see). 

Access time - Time required from 
the instant information is called for 
to the point delivery is completed 
on the mass storage system (same 
as read time). 

Acoustic coupler - A device that 
converts the binary computer sig­
nals into audible tones for com­
munications over telephone lines. 

Adapter - A device that converts 
the electrical connections between 
two similar devices. An adapter 
typically changes the order of the 
signal connections between two 
devices, such as switching or re­
connecting two or more wires. This 
is opposed to an INTERFACE, 
which alters or converts the actual 
electrical signals themselves. 

Address - 1. n. Name given to a 
specific memory location, either 
within the computer or on the stor­
age media, where information is 
stored. 
2. v. The act of finding such a loca­
tion. 

ADP - Acronym for Automated 
Data Processing. 

ALU - Acronym for Arithmetic 
Logic Unit. 

Analog - Representing a numerical 
value by means of a physical 
variance or amount (i.e., the 
amount of voltage). The opposite of 
digital. 

Analog to digital conversion ­
The process of converting voltage 
levels (analog signals) to digital 
(computer) information. 

Analog transmission - In telecom­
munications, a technique of using 
varying (rising and falling) magni­
tudes or frequencies. Opposite of 
"digital transmission" in which dis­
crete, encoded bits of data are sent 
from point to point. 

AND - A Boolean algebraic oper­
ator that gives a value of TRUE (or 
1) when both variables tested by 
the AND are also TRUE. 

ANSI - The American National 
Standards Institute, an non- profit, 
non-governmental organization that 
acts as a clearinghouse and co­
ordinating body for voluntary stan­
dards concerning computers and 
information processing. ANSI 
establishes standards for character 
sets (ASCII), high level languages 
(BASIC, FORTRAN, COBOL, etc.), 
data communications (X-12, X-25 
protocols), and other data proces­
sing standards. 

Arithmetic Logic Unit - The part of 
the microprocessor that actually 
performs the arithmetic and com­
parison functions of the computer 
system. The ALU can usually add, 
subtract, and compare characters 
or numbers. From these functions, 
the system can perform higher level 
mathematics and comparisons. 

ASCII - Acronym for American 
Standard Code for Information In­
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terchange (pronounced "ASS­
key"). Most word processors and 
computers "talk" in this format, 
where each combination of the 
different eight bits in a byte repre­
sents a unique character. 

ASR - Acronym for Automatic 
Send-and-Receive. In terminals, a 
combination typewriter, transmitter, 
and receiver with telephone trans­
mission capabilities to talk with a 
computer. 

Assembly language - A machine­
oriented language for program­
ming. In these low-level languages, 
the programmer works just a level 
above the basic 1 's and O's the 
machine understands. While these 
programs are difficult to develop, 
they run very quickly. For example, 
most word-processing programs 
are written in "assembler" lan­
guage. 

Assembler - A computer program 
that takes the humanly readable 
assembly language program 
(SOURCE CODE) and converts it 
into a machine executable program 
(OBJECT CODE). Assemblers are 
CPU dependent and work with only 
one type or family of CPUs. Hence, 
an assembler for a l80 micropro­
cessor will not produce the proper 
instructions for an 8085 or 6800 
microprocessor. 

Asynchronous - In communica­
tions between devices, the lack of a 
set timing between the transmission 
of characters. Extra signals are 
transmitted to inform the receiving 
device that a complete character 
has been transmitted. Most serial 
communications between micro­
computers, printers, and modems 

are asynchronous. See BISYN­
CHRONOUS. 

Auxiliary memory - Memory stor­
age that is external to the comput­
er. Also known as MECHANICAL 
MEMORY and MASS STORAGE. 
Disks and magnetic tape are forms 
of auxiliary memory These memo­
ries are non-volatile; the recorded 
data is preserved if the power is 
lost. 

Back up - To duplicate a file or li­
brary onto a separate piece of 
media in case of inadvertent loss of 
the original. Backing-up on a regu­
lar basis minimizes recovery time 
due to a system or media fault. 
Humorously labelled "data proces­
sing's cheapest insurance." 

Background - In time-sharing or 
multitasking, the lowest priority 
work the computer will perform 
when no other work is to be done. 
Some programs have the ability to 
"background print," i.e., will output 
to the printer while waiting for oper­
ator's input during editing or other 
functions. 

Band printer - A high speed print­
er (50-600 + lines per minute) 
whose characters are on a closed­
loop band or chain, which is struck 
by a small hammer as the charac­
ter comes into the correct position 
over the paper. Because of their 
high cost ($5,000 up), they are not 
commonly used in word­
processing applications. Also 
known as CHAIN PRINTER. 

Base - The quantity of characters 
in each digit of a numbering sys­
tem. Common numbering systems 
are: 
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1. Binary (base 2: 0, 1) 
2. Octal (base 8: 0, 1, 2, 3, 4, 5, 6, 
7) 
3. Decimal (base 10: 0, 1,2,3,4,5, 
6, 7, 8, 9) 
4. Hexadecimal (base 16: 0, 1, 2, 3, 
4,5,6,7, 8,9,A, B, C, D, E, ~ 

BASIC - Acronym for Beginner's 
Algebraic Symbolic Instruction 
Code, a common, easy-to-Iearn 
computer programming language 
originally developed at Dartmouth 
University. 

Batch - A collection of similar work 
that can be processed in one oper­
ation. 

Baud - A measurement of com­
munications speed between de­
vices. Generally means bits trans­
mitted per second. When the baud 
rate is divided by 10, baud usually 
represents the number of charac­
ters transmitted per second. 

Baudot code - A teletypewriter 
code in which the five bits repre­
sent one character. (See also 
ASCI!.) 

BCD - Acronym for Binary-Coded 
Decimal, a method of internally rep­
resenting numbers within the com­
puter. 

Benchmark - A standard used to 
judge something; a point of refer­
ence. A benchmark program is a 
standard program used to judge 
throughput on different computer 
systems. 

Binary - The native language of all 
computers. Numbers, letters, and 
instructions are represented in 1 's 

and O's (or ON's and OFF's) inside 
the computer. 

BIOS - Acronym for Basic Input/ 
Output System, a software program 
or subprogram of the operating 
system that handles the com­
munications between the computer 
and its peripherals. 

Bit - Contraction for Binary digiT. A 
single 1 's or O's switch. The small­
est unit of information in a digital 
computer. 

Black box - A slang term for the 
central processing unit or comput­
er. Also a device that converts data 
from one computer format to 
another. 

Boolean - An algebra developed 
by George Boole. Boolean algebra 
concerns logical operations (for ex­
ample: AND, OR, NOT, NOR, XOR) 
as opposed to mathematical opera­
tions ( +, -, ,/, ). 

Boot or Bootstrap - The loading 
and executing of a few instructions 
that in turn load the remainder of 
the program. Used in terms of the 
disk drive when the operating sys­
tem is "booted" or loaded in. 

Buffer - An auxiliary device or 
memory section that temporarily 
holds data until it can be transmit­
ted or processed by another de­
vice. This compensates for the 
different rates of data flow between 
such devices as the computer and 
printers or terminals. 

Buffer storage - A device in which 
information that is ready for transfer 
is assembled and temporarily 
stored. 
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Bug - A hardware or software error. 
Bug was first coined from early 
computer days when a singed but­
terfly was found to have caused a 
malfunction in the MARK I comput­
er. 

Byte - The basic measurement unit 
of computer memory. A byte con­
sists of eight on or off switches or 
bits. Each character or number 
usually occupies one byte. 

Cancel - To stop or abort a pro­
cess or selection in progress. 

Carriage return - The key that 
causes a return to the left margin. 
Also used to signal the end of an 
input. Also known as "ENTER" on 
some keyboards. (13 dec or DC 
hex). 

Catalog - In some systems the list 
of files on the storage media. It also 
contains the information needed by 
the computer to keep track of the 
physical locations on the storage 
media of the various files. Also 
known as DIRECTORY. 

Central Processing Unit - (CPU) ­
The unit of the computer that con­
tains the necessary circuits to inter­
pret and execute instructions. This 
unit commands the processing 
done by the computer. 

Chain - The invoking (running) of 
one program from another program 
with the variables remaining intact. 

Character - A single digit, letter, 
punctuation mark, or other such 
symbol, which the computer can 
read or write. In most microcomput­
ers or word processors, one char­

acter is stored or expressed iQ one 
byte. 

Character printer - A hard copy 
device that prints one letter at a 
time. Typewriters are character 
printers. These are slower than line 
printers, which print a line of char­
acters at one time. 

Checksum - The checking of the 
validity of data, either when placed 
on the mass storage or transmitted 
to another system. The checksum 
is accomplished by adding the 
value of the characters used, and 
this total (or sum) is marked on the 
storage device or transmitted to the 
receiving device. The characters 
involved are re-totaled by the re­
ceiving device, and the checksum 
is compared. 

Chip - An integrated circuit. This 
fingernail-sized device comes from 
a larger silicon-based wafer, which 
is cut or "chipped," thus producing 
this name. 

Clock - 1. A pulse-producing de­
vice for the synchronizing of the 
computer operations (System or 
Master clock). 
2. A device to record past or used 
time (Real-time clocks). 

Clock rate - The number of pulses 
per second generated by the sys­
tem or master clock. Generally 
measured in MHz (Millions of Hertz 
or cycles per second) or GHz (bil­
lion Hertz), each pulse causes one 
machine or CPU cycle. 

COBOL - Acronym for COmmon 
Business Oriented Language, a 
widely used high-level computer 
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programming language for busi­
ness. 

Code - 1. The symbols that repre­
sent instructions or data to the 
computer. 
2. To program the commands for a 
computer. 
3. A computer program. 

Command - The signal or set of in­
structions that start or stop an op­
eration. 

Command processor - The pro­
gram or subprogram of the opera­
ting system, which interprets the 
directions typed on the system con­
sole. 

Complier - A program that takes 
English-like commands and con­
verts them into directly executable 
instructions. Compiled programs 
execute more swiftly than inter­
preted programs. (See INTER­
PRETER) 

Computer - A device capable of 
accepting data, applying pre­
scribed processes to this data, and 
displaying the results or information 
produced. Generally made of input 
and output devices; storage units; 
and arithmetic, logic, and control 
units. 

Console - The unit containing the 
special controls that power, start, 
and stop the computer as well as 
display the internal status of the 
machine. In some computers, the 
console may examine and ~Iter the 
contents and operation of the com­
puter. Also the principal or main in­
put/output terminal or CRT. 

Conversion - The processes of 
changing data from one processing 
method to another; i.e., from one 
computer to another, from accounts 
payable program's storage format 
to word processing, from a magnet­
ic tape to a hard disk. 

Co-processor - An additional 
computer processing unit that 
handles specific tasks in conjunc­
tion with the main or central proces­
sing unit. 

Copy - To reproduce data from 
one area to another. When a pro­
gram is "read" into a computer, a 
copy is made inside the internal 
memory with the original program 
remaining unaltered. When a disk is 
copied, a duplicate of each file is 
created on the destination diskette. 
The source (original) diskette re­
mains untouched. 

Core - Formally, a piece of mag­
netic material that was manipulated 
to represent the binary information 
inside the computer. Today, the in­
ternal semiconductor memory of 
the computer. 

CP/M - Control Program/ for Micro­
processors, a popular disk operat­
ing system for microcomputers de­
veloped by Digital Research, Inc. 

CPS - Abbreviation for Character 
Per Seconds, a standard unit of 
measurement for printer output. 

CPU - Abbreviation for Central Pro­
cessing Unit. 

Crosstalk - Interference on com­
puter circuits or lines, principally 
when the magnetic fields created 
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by electricity moving through a cir­
cuit or line undesirably influences 
another circuit or line. 

CRT - Abbreviation for Cathode 
Ray Tube. 

Cursor - The display screen's in­
dicator where the next character 
will be typed. 

Cycle - The basic unit of measure­
ment of the central processing 
unit's activity. An average discrete 
instruction to the CPU will take five 
clock pulses or cycles of time on a 
microcomputer. 

Cylinder - A term used primarily 
with hard disks; the number of 
tracks on a disk drive that can be 
accessed without repositioning the 
recording heads. Each side of a 
diskette or platter that holds in­
formation is considered a cylinder. 

D/A - Abbreviation for Digital to 
Analog Conversion 

DDT - A sophisticated, on-line 
program debugger. 

Debug - To correct or remove an 
error in the computer's hardware or 
software. (See BUG.) 

Density - The amount of space vs. 
the amount of information stored. 
Density refers to the compactness 
of the information stored on the 
available storage media, or the 
number of TRACKS per inch. SING­
LE DENSITY 5-1/4 inch (mini­
floppy) diskettes hold approximate­
ly 80 - 90 K(ilobytes); 8-inch disket­
tes hold 243 K. DOUBLE DENSITY 
floppies· hold twice as much as 
SINGLE DENSITY diskettes. QUAD 
DENSITY diskettes hold four times 
as much as SINGLE DENSITY dis­
kettes. EXTENDED DENSITY dis­
kettes (infrequently used) hold 
approximately 2-1/2 times as much 
as SINGLE DENSITY See also 
SIDES, TRACKS, SECTORS, and 
TPI. 

Device - A mechanical, electrical, 
or electro-mechanical contrivance 

Daisy wheel printer - A hard copy" or ~ppli~nce .. Commonly used in 
device that creates characters by 
use of a print wheel. Otherwise 
known as CORRESPONDENCE 
PRINTERS, the daisy wheel printer 
is used principally in business cor­
respondence. See also PRINT 
WHEEL. 

Data - Groups of facts that are pro­
cessed into information. The 
alphabetic or numeric representa­
tions that are worked on by the 
computer. 

DD - Abbreviation for Double Den­
sity diskette types. 

conjunction with perlph~rals, such 
as printers, CRTs, and disk drives. 

Dial up lines - Computer com­
munications through normal (dial or 
touch tone) telephone lines. 

Digital - The method of expressing 
information by the use of separate, 
integral numbers (usually the num­
bers 0 or 1). 

Digital to analog conversion ­
The process of converting digital 
(computer) information into electri­
cal signals of appropriately varying 
voltages (analog). 
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Directory - The list of files; their 
attributes, where they are kept on 
the storage media. Sometimes 
known as CATALOG. 

Disk - A circular plate with magnet­
ic mat~rial on both sides. This plate 
rotates for the storage and retrieval 
of data by one or more "heads," 
which transfer the information to 
and from the computer. The com­
puter-readable information may be 
placed on a "floppy" or rigid (hard) 
disk and may have information on 
one or both sides. Also known as 
DISKETIE or DISC. 

Disk drive - The piece of hardware 
that holds the motor, read/write 
heads, and electronics for use with 
a disk. The disk is inserted into the 
drive, which in turn is responsible 
for the communications between 
the disk surface and the computer. 

Disk crash - When the disk unit's 
recording head makes destructive 
contact with the recording media. 
Also, a disk drive malfunction. 

Display - Another term for CRT. 

Documentation - The humanly 
readable description of a computer 
program. Program documentation 
describes the interworkings of the 
purpose, logic, relationships, and 
coding of the program itself. User 
documentation gives instructions 
on the operation of the program 
and the necessary commands and 
input to make it function. 

DOS - Acronym for Disk Operating 
System. The program responsible 
for the housekeeping and com­
munications between the disk stor­
age device and the computer. The 

DOS is also usually responsible for 
communications between the com­
puter and other peripheral units. 

Dot-matrix printer - A hard copy 
device that creates characters us­
ing a series of wires which produce 
dots, usually 5 wide by 7 high. Re­
cently, higher-density dot-matrix 
printers have emerged that use up 
to 126 dots to form a character 
which has a sharper, more fully 
formed appearance. Through 
generally a higher speed printer, 
the characters from the lower de­
nsity printer are usually not satis­
factory for business correspon­
dence. 

Downtime - The operation time lost 
because of a computer malfunc­
tion. 

DP - Abbreviation for Data Proces­
sing. 

Driver - An operating system's 
subprogram or module that con­
trols the input and output from a 
specific device, such as a disk 
drive or printer. 

OS - Abbreviation for Double Sided 
floppy diskettes, where both sides 
of the flexible media are used to re­
cord data. 

Dump - 1. To print or display the 
contents of the computer's memory 
or a disk file. 
2. To transfer a copy of memory or 
a disk file to another device. 
3. To lose inadvertently power to 
the computer or accidentally abort 
a program. 

Duplex - A method of operating a 
communications channel between 
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two devices. "Full-Duplex" allows 
both units to send and receive 
simultaneously. "Half-Duplex" 
allows only one unit to send in­
formation at one time. 

EBCDIC - Acronym for Extended 
Binary Coded Decimal Interchange 
Code, a standard code used in 
data processing and found mainly 
on IBM or IBM-compatible comput­
er equipment. 

ECC - Error Checking and Correct­
ing, a type of self-diagnostic and 
self-correcting RAM board. As all 
RAM occasionally suffers from 
SOFT DROP, ECC memory pre­
vents some improper computer op­
erations due to SOFT DROP mem­
ory problems. 

ED - 1. The provided editor pro­
gram for CP/M. 
2. An abbreviation for Extended 
Density. 

Editor - A computer program that 
performs editing operations. 

EDP - Acronym for Electronic Data 
Processing. 

Electronic storage - The comput­
er's main or internal memory di­
vided into read/write memory 
(RAM) and read only memory 
(ROM). RAM electronic storage is 
power vulnerable and is lost if there 
is any interruption of power to the 
computer. See also RAM and ROM. 

Electrostatic printer - A printer 
that uses a special metalized paper 
and sends an electric charge 
through the paper, thus creating 
the characters. Although fairly fast 
(100 cps), these printers are princi­

pally used for draft or in-house 
work. 

End of file - A special indicator to 
mark that the end of a disk file has 
been reached. Attempting to read 
information past this point generally 
produces a computer error. 

Error - Traditionally, the amount of 
deviation between a computed 
amount and the correct value. Also, 
a flaw in programming or in the op­
erations of a program. 

Extension - Usually, a three-char­
acter suffix used with a file name to 
denote the file's usage. 

External memory - Another term 
for auxiliary storage. 

FDC - Abbreviation for Floppy Disk 
Controller; the integrated circuit 
that controls and communicates 
with the floppy disk drive. 

Fetch - Obtain data or instructions 
from the cpmputer's storage, either 
the el~(ronic storage (RAM or 
ROM) or mass storage (tape or 
disk). 

FIFO - Abbreviation for First In, 
First Out. 

File - A collection of similar data. A 
group of related records treated as 
a unit. Most generally used in con­
junction with the mass storage unit. 

"­Firmware - A computel< program 
that is permanently fixed inside a 
chip. Firmware is nonvolatile and 
remains intact if power is lost. Moni­
tors and other commonly used pro­
grams are placed in firmware (the 
cross between hardware and soft­
ware). 
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Microcomputer - A computer sys­
tem that is based on a micropro­
cessor. Recently, the microcomput­
er has approached the power and 
internal structure of the minicom­
puter, and a good definition de­
lineating the two is lacking. Gener­
ally, a microcomputer costs less 
then $20,000. 

Microprocessor - A computer on a 
chip; an integrated circuit that con­
tains most of the elements of a 
computer. Also known as CPU, mi­
croprocessors are also found in 
some printers, disk drives, termi­
nals, and a variety of noncomputer 
items. When these chips are used 
for a single purpose within a de­
vice, they are known as DEDI­
CATED or DEDICATED MICRO­
PROCESSORS. 

Microsecond - A millionth of a 
second. (1 second = 1,000,000 mi­
croseconds.) Abbreviated "uS" or 
"usec". 

Millisecond - A thousandth of a 
second. (1 second 1,000 mil­
liseconds.) Abbreviated mS" orU 

u msec." 

Mode - A method of operation or a 
phase of program operation. 

Modem - Acronym for MOdulator­
DEModulator. A device that trans­
lates computer-compatible signals 
into pulses that can be transmitted 
and received over noncomputer 
lines, such as telephones or optical 
cables. See ACOUSTIC COUPLER. 

Modify - To alter or change a pro­
gram. 

Monitor - 1. A special display 
screen designed to produce a 
sharper, higher resolution image 
than conventional picture tubes. 
2. A program that supervises the 
operations of the computer. Also, a 
prog ram that controls the basic 
housekeeping and inpuUoutput of 
the computer system. 

Multitasking - The ability of the 
computer to do more than one job 
or program at one time. 

Multiuser - The ability to have 
more than one person using the re­
sources of the computer at one 
time. 

Nibble - A set of 4 or 5 binary 
digits (bits). Usually, this term re­
fers to 4 bits. 

Object code - A directly machine­
executable program. 

OCR - Acronym for Optical Char­
acter Reader. OCRs can read 
either special symbols (Le., the Uni­
versal Product Code stamped on 
most merchandise, or the magnetic 
ink on checks) or normal text. The 
OCR transmits its information to a 
computer and is reaching a state of 
dependablity to be used in such in­
put tasks as the reading of docu­
ment text or legal forms. 

OEM - Acronym for Original Equip­
ment Manufacturer, firms that 
purchase components or semi 
finished equipment to add to their 
products before distributing. For 
example, many computer manufac­
turers are an OEM for dot-matrix or 
letter quality printers that are 
bought from the printer manufactur­



192 THE OSBORNE PORTABLE COMPUTER 

er and sold with the computer sys­
tem. 

One or 1 • In binary code, the rep­
. resentation of an "off," "no," or 
"false." The complement to O. 

Operating system· The collection 
of programs for operating the com­
puter. Operating systems perform 
housekeeping tasks, such as input/ 
output between the computer and 
peripherals and accepting and in­
terpreting information from the 
keyboard. 

ORG • Abbreviation for ORiGin, a 
pseudocommand in assembly lan­
guage to specify the starting mem­
ory address of a program. Most CP/ 
M systems use an address of $100 
($ hexadecimal notation) for the 
start or origin of their programs. 
Some computers use $4200 for 
their CP/M program's origin as 
these have Read-Only memories 
that occupy these lower memory 
spaces. 

Output· 1. Information processed 
by the computer and displayed to 
the terminal, printer, or other similar 
device. 
2. Information transferred from the 
internal storage of the computer to 
an outside device, such as a disk 
drive. 

Parallel • In communications, the 
method of sending an entire char­
acter or word at a time over a series 
of computer lines rather than break­
ing them up into their component 
elements. Parallel communication 
between the computer and printers 
requires less circuitry and is gener­
ally faster. However, because of the 
possibility of electrical interference, 

parallel lines are shorter in length 
(generally less than 10 feet). See 
also SERIAL. 

Parity· A method of error checking 
in which an extra bit is sent to the 
receiving device to indicate how 
many binary 1 's were transmitted. 
The receiving unit compares the in­
formation received against this bit 
and can obtain a reasonable judg­
ment to the character's validity. 
Parity may be EVEN, ODD, or 
MARK (No parity bit sent). Used in 
SERIAL communications. 

Peripheral - A device used in com­
puter systems that is an attachment 
to the computer itself. Disk drives, 
terminals, and printers are 
peripherals. 

Picosecond· One thousandth of a 
nanosecond. (1 second = 1 trillion 
picoseconds) 

Printer'· A device for producing a 
humanly readable copy of results 
from the computer. Printers may be 
thermal, electrostatic, dot matrix, 
band, or letter quality. They may 
platen-feed one sheet at a time like 
a typewriter or use a tractor-feed 
for continuous paper. 

Print wheel • The character im­
pression portion of a correspon­
dence-quality printer. A print wheel 
is a circular device made of plastic 
or metal. The characters are 
arranged on spokes around this 
central hub. The print wheel ro­
tates, and a hammer strikes the 
particular spoke that creates the 
character on the paper. Print 
wheels come in two varieties: 
DAISY WHEEL for the Diablo or 
Qume-types of printers; and THIM­



193 GLOSSARY OF COMPUTER TERMS 

BLES, which are shaped like an in­
verted thimble and used on NEC­
type of printers. 

Program - A set of instructions or 
steps telling the computer how to 
handle a problem or task. Also 
known as SOFTWARE or FIRM­
WARE. 

Queue (pronounced CUE) 1. A line. 
2. A line or series of items waiting 
for attention by the CPU. A printer 
queue holds the series of items that 
will be outputed as the printer 
finishes each task. 

RIO - 1. In printers, a Receive Only 
unit, which does not have a key­
board. 
2. In some operating systems, a 
Read-Only disk or tape file. 

RAM - Acronym for Random Ac­
cess Memory. Also known as the 
MAIN or INTERNAL memory. 
Actually, a misnomer, as almost all 
semiconductor memory can be 
accessed randomly. It refers to 
ReadlWrite memory, which can be 
altered. Data may be placed into, 
held, and read from these memor­
ies. RAM memories are volatile; 
their contents are destroyed if the 
power is lost. All computers have 
RAM memory. 
RAM is subdivided into two class­
es: DYNAMIC, which is stored 
capacitively and must be re­
charged (refreshed) every 2 micro­
seconds or its contents will be lost; 
STATIC, which is stored in a stable 
"flip-flop" mode, but requires lar­
ger, more energy-consumptive cir­
cuitry. In the case of DYNAMIC 
RAM, the refreshing occurs in a 
manner that is unnoticed by the re­
mainder of the computer system. 

Read - To retrieve information from 
a memory or storage media. Read­
ing a disk places a copy of the con­
tents into the RAM of the computer. 
The original data is not altered. 

Record - A group of related facts 
or fields containing information 
about one individual person or 
item. A group of records is called a 
file. 

ROM - Acronym for Read-Only 
Memory. Another form of INTER­
NAL MEMORY; commonly used 
programs are placed inside a chip 
to be read by the computer. The 
chip itself is called a ROM. ROM 
memories are non-volatile, and 
their contents remain if the power is 
lost. Subclasses of ROM are PROM 
(Programmable Read-Only Mem­
ory) and EAROM (Electrically Alter­
able Read-Only Memory). See 
FIRMWARE. 

RUN - To execute a program. Also, 
the execution of a program as in 
"program run." 

Scan - To search memory or a stor­
age file for a particular item. 

Sector - The smallest addressable 
space on a disk's media. A sector 
is the evenly divided subsections 
on a TRACK that holds the stored 
data or programs. See TRACK. 

Serial - The handling of data, one 
item after another. In communica­
tions, a serial transmission breaks 
each character into its component 
bits and sends these bits one at a 
time to a receiving device where 
they are re-assembled. Although 
more costly than PARALLEL con­
nections, serial cables can span 
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greater distances than PARALLEL 
connections. RS-232 is an IEEE 
standard for serial transmission. 
See also PARALLEL. 

Slde(s) - The number of floppy disk 
sides which are used to record in­
formation on. The abbreviations 
used are SS for single-sided and 
OS for double-sided recordings. 

Soft drop - A phenomenon in RAM 
memory where a memory loca­
tion(s) is altered because of back­
ground radiation or other electrical 
interference. The SOFT DROP rate 
in most RAM memory is once in ev­
ery several trillion memory acces­
ses. Most SOFT DROPS occur in 
unused memory locations and go 
unnoticed by the computer's users. 
Since a typical 64K RAM computer 
has over one-half million individual 
memory locations, SOFT DROP can 
be critical. See also HARD DROP. 

Software - The series of instruc­
tions loaded into the computer's in­
ternal or RAM memory that tells the 
computer how to accomplish a 
problem or task. 

Sort - To place information in a 
specified order, alphabetically, 
numerically, last-in first-out (lifo), 
first-in last-out (filo), etc.; a pro­
gram that sorts. 

Source code - The humanly read­
able computer commands written 
in a higher level "language" that 
are changed into the instructions 
the computer can directly under­
stand. This text file is directly read­
able by the computers when com­
piled and turned into OBJECT 
CODE. The so~rce code may be 
written in a language that is. trans­

lated into instructions for the com­
puter by an INTERPRETER instead. 
(See COMPILER, INTERPRETER, 
OBJECT CODE, AND LANGUAGE.) 

Spooling - A technique for using 
slow peripherals (principally print­
ers and occasionally modems) 
whereby the information to be se!"]t 
to these devices is held in special 
disk or memory area (queue). As 
CPU time becomes available, the 
computer outputs information to 
these devices. This is done be­
cause computers operate at much 
higher speeds than printers or 
modems. Spooling allows a com­
puter to operate efficiently on other 
items without tying up the entire re" 
sources of the system on outputing 
information to a slow device. 

SS - Abbreviation for single sided, 
or using one side of the floppy disk 
for recording information. 

Stack - The area inside the RAM 
memory where the computer tem­
porarily holds information that is vi­
tal to its program's operations. 

Storage - The general term for any 
device that is capable of holding 
data which will be retrieved later. 

String - Data which consists of let­
ters, numbers, punctuation marks, 
and special characters that the 
computer will not use in numeric 
calculation. Any combination of 
characters may be in a string. Note 
that whereas numbers may be in a 
string, characters may not be in 
numeric data. 

Synchronous - In communica­
tions, transmission of data occurs 
based on a regular timing interval. 
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No additional information is sent to 
signify the start and stop of a char­
acter. 

System • The input, processing, 
and output of information. A com­
puter system is all of the necessary 
hardware and software required for 
operation. 

Tape· A strip of paper or a piece 
of celluloid or mylar coated with a 
metal oxide. Computers may use a 
paper tape, an audio cassette tape, 
an open reel tape, or a cartridge­
like tape for the storage and retriev­
al of data. The latter two are high­
density, high-speed storage mate­
rials more suited for business use. 

Telecommunications . The use of 
telephone lines to transmit data be­
tween computers or terminals. This 
term refers to the use of automatic 
or automated message and/or data 
sending and receiving. 

Teleprocessing· An IBM reg­
istered term describing systems 
that transmit data from one point to 
another during the course of pro­
cessing the information. 

Thermal printer· A hard copy out­
put device which uses chemically 
treated paper that darkens when 
exposed to heat. The pins on the 
print head heat and cool, which 
creates the character's dots on the 
paper. Thermal printers produce 
approximately 30 cps and are used 
principally in quiet environments 
where print quality is not critical. 

Throughput • The time measure­
ment of the system's ability to 
accept data, process it, and return 
the results. 

TPI • Abbrevivation for Track Per 
Inch, a measure of disk recording 
capacity. The higher the TPI, the 
more information the media can re­
cord. 

Track • The information path on 
magnetic media. On disks (mini­
floppy, floppy, or hard), the media 
is broken into a series of concentric 
circles with each circle being a 
track. Tracks are subdivided into 
SECTORS. 

Utility· A program used to assist 
in the operation of the computer; 
i.e., a sort routine, a printout pro­
gram, a file conversion program, 
etc. Generally, these programs per­
form housekeeping functions and 
have little relationship to the actual 
processing of the data. 

Virtual • Apparent. A method used 
to exchange swiftly portions or 
pages of internal or core memory 
with the disk storage unit. This ex­
change (swapping) is handled by 
special programs or the operating 
system and allows programs or 
files to be processed that are larger 
than the internal memory. 
Virtual memory is the ability to use 
programs that are larger than the 
internal memory. Virtual memory is 
principally used on larger systems 
and allow 64K of RAM memory to 
become over 512K of virtual mem­
ory. Virtual memory is only practical 
in systems with very rapid disk stor­
age units (hard disks). 
Virtual text files are automatically 
paged in and out of the computers 
so the user may edit files larger 
than the internal memory. Some­
times called DISK BUFFERING, vir­
tual text files allow convenient edit­
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ing of very long documents (25 ­
300+ pages). 

Winchester disk • A fixed, rigid 
disk that uses the IBM-developed 
Winchester technology. The Win­
chester disk is in a sealed unit. The 
read/write heads "fly" over the sur­
face of the disk at a distance less 
than a human hair and allow more 
compact storage of data. Winches­
ter disks for microcomputers may 
store between 5 and 190 mega­
bytes (million bytes). Winchester 
disks are expensive ($2,500 up), 
but offer the most cost effective, 
rapid-access mass storage today. 

Word • A unit of data or the set of 
characters that occupies one stor­
age location. In microcomputers, a 
character, a word, and a byte are 
interchangeable. In most minicom­
puters, a word is equal to two 
bytes. 

WP • Abbreviation for Word Pro­
cessing. 

Zero or 0 • In computers, a "true," 
"on," or "yes." Also, the comple­
ment to 1 in the binary system. One 
of the two signals a memory loca­
tion can hold. 
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WordStar 
Reference Card 
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NO·FILE COMMANDS 


Description Command 

EQit document file 0 
R~name file E 
Eile directory on/off F 
Set belp level H 
Change!ogged disk L 
~erge-print (optional) M 
Edit Don-document N 
CQPyfile 0 
print P 
Bun program R 
E~it to operating system X 
Delete file Y 

HELP MENUS 

Description 

Help menu 
Siock menu 
Onscreen formatting 

menu 
Print menu 
Ouick menu 

CURSOR MOVEMENT 

Description 	 Command 

Right character 	 'D 
ASLeft character 
AEUp line 
AXDown line 
AFRight word 

Left word AA 

Tab right 'I 
Top of screen 'OE 
Sottom of screen 'OX 
Seginning of file 'OR 
End of file 'OC 
Right end line '00 
Left side screen 	 'OS 
Siock beginning 	 'OS 
Siock end 	 'OK 
Position before 
previous command 'OP 

Start of last find/ 
replace 'ov 

To marker 0-9 '00_09 
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SCROLLING 

Description Command 

Down line 'w 
Up line 'z 
Up screenful 'C 
Down screenfu I 'R 
Continuous up scroll 'OZ 
Continuous down scroll 'OW 

BASIC EDITING COMMANDS 

Description 	 Command 

AGDelete character right 
Delete character left DEL 
Delete word right 'T 

AyDelete line 
Delete to end of line AOY 

Delete to beg. of line AODEL 
Insert on/off 'V 

ANInsert carriage return 
(blank line) 

ASReform paragraph 

FORMATTING 

Description 	 Command 

Paragraph tab 'OG 
Variable tabbing on/off 'ov 
Center line 'oe 
Left margin set 'OL 
Right margin set 'OR 
Margin release 'OX 
Set margins and tabs 

from file line 'OF 
Tab set '01 
Tab clear 'ON 
Justification on/off 'OJ 
Line space setting 'OS 
Page break display 
on/off 'OP 

Ru ler display on/off 'OT 
Word wrap on/off ·ow 
Dot command display 
on/off '00 

Hyphen help on/off 'OH 
Soft hyphen entry 
on/off 	 'OE 
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TEXT MANIPULATION BLOCK PRINTER CONTROLS (Continued) 

MOVEMENTS 

Description Command 

Mark block beg. AKB 

Mark block end "KK 
Hideldisplay 

marked block "KH 
Copy block "KC 
Delete block "KY 
Move block "KV 
Write block to 

another file "KW 
Set/hide text 

marker 0-9 "KO-K9 
Read another file 
into text "KR 

Copy file "KO 
Rename file " KE 

SEARCH & REPLACE 

Description Command 

Find string "QF 
Find & replace "QA 
Find & replace again "L 

SAVING FILES 

Description Command 

Abandon edit "KQ 
Save, re-edit "KS 
Save, done edit "KD 
Save, exit to 
operating system "KX 

PRINTER CONTROLS 

Description Command 

Alternate pitch (12) "PA 
Boldface beg./end "PB 
Double strike beg./end "PO 
Non-break space 'PO 
Overprintnextcha~ "PH 
Overprint next line "p RETURN 
Print pause "PC 

Description 

Ribbon color change 
Standard pitch (10) 
Strikeout beg./end 
Subscript beg./end 
Superscript beg./end 
Underscore 
Phantom space 
Phantom rubout 
User printer controls 

MISCELLANEOUS COMMANDS 


Description 

Delete a file 
Interrupt 
Print a file 
Set help level 

Log disk drive 

File directory on/off 
Repeat next command 
Enter control character 

Command 

'KJ 
'U 
'KP 
'JHO,1,2, 
or3 

"KLA:, B:, 
etc. 

'KF 
'QQ 
'P any contr( 
character 

Description 

Bidirect. print on/off 
Microjustifyon/off 
Page offset 
Character width 
Comment (not printed) 
Conditional page 
Footing 
Footing margin 
Heading 
Heading margin 
Line height 
Margin at bottom 
Margin at top 
New page 
Omit page no. 
Page number 
Page no. column 

Command 

'PY 

'PN 

'PX 
'PV 
'PT 
"PS 
'PF 
'PG 
'PQ,W,E,R 

DOT COMMANDS 


Command 

.BP 

.UJ 

.PO 

.CW 

.IGor .. 

.CP 

.FO 

.FM 

.HE 

.HM 

.LH 

.MB 

.MT 

.PA 

.OP 

.PN 

.PC 
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DOT COMMANDS (Continued) 

Description Command 


Subscript/su perscri pt .SR 

roll 


Paper length .PL 


MERGE·PRINT DOT COMMANDS 

Description Command 

Data file .DF 

Read variables .RV 

Repeat .RP 

Set variable .SV 

Ask for variable value .AV 

Display message .DM 

Clear screen .CS 

File insert .FI 

Print-time line forming .PF 

Right margin .RM 

Left margin .LM 

Line spacing .LS 

Output justification .OJ 

Interpret input as .IJ 

justified 

CHARACTER PITCH LINE HEIGHTS 

Pitch Lines Dot 
(characters Dot per inch Command 

per inch) Command 2.0 .LH 24 
5 .CW24 2.4 .LH 20 
6 .CW20 2.6 .LH 18 
7 .CW17 3.0 .LH 16 
8 .CW 15 4.0 .LH 12 

10 .CW 12" 4.8 .LH 10 
12 .CW10 5.3 .LH 9 
15 .CW 8 6.0 .LH 8" 
20 .CW 6 6.8 .LH 7 
24 .CW 5 8.0 .LH 6 
30 .CW 4 9.6 .LH 5 

"default "default 
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Note: dot command values must be in whole numbers. 
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SuperCalc 
Reference Card 
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• 


SuperCalc'· has been designed to get the maximum 
power of a microcomputer by using a minimum 
number of commands. Special data entry, display, 
and editing capabilities give you the flexibility that 
you need. Special features, such as interpretive 
prompting, English-language error messages, and 
the unique Answer Key'· (help function) make 
SuperCalc easy to use. SuperCalc is the planning 
tool that combines flexibility and simplicity so that 
you can make the best decisions for every situation 

SuperCalc Entries 
I --- To enter a Command 
= --- To specify a cell to Jump to. 
! --- To force recalculation 
; --- To split or unspllt window display. 
I or CTRL/E --- To scroll up worksheet 
j or CTRL/X --- To scroll down worksheet 
- or CTRL/S --- To scroll left on worksheet. 
- or CTRL/D --- To scroll right on worksheet 
If your terminal does not have UP/DOWN arrows, using 
the space bar (once) will toggle the meaning of RIGHT/ 
LEFT arrows between RIGHT/LEFT and UP/DOWN. 

CRTL/Z --- To blank current entry line. 
CR = Carriage return key 
Maximum characters per entry = 116 

Editing Features 
When entering data, a quote mark (") begins a text strong: 
an apostrophe (') begms a repeating text string: and any 
other character begins a formula or numeroc onput. 
In addition, the arrow keys which normally scroll the 
worksheet become "editing" keys. Use 

- or CTRL/S --- To backspace one character 

- or CTRLlD --- To move right one character 

I or CTRLlE --- To insert one blank character 

j or CTRLlX --- To delete one character 


Cell References and Ranges 
A cell reference IS a column-row coordinate that refers to 
the address (location) or each individual cell, such as AI, 
B4,etc. 

Instead of typ'ng the coordinate of a cell, you can pOint to 
it by pressing Ihe ESC (escape) key. Su perCalc responds 
by typmg a reference to the current cell. and allows you to 
use the arrow keys to pOint to any cell that you want 
Another ESC will return arrow keys to their editmg 
functions. 
Some commands and functions In formulas accept cell 

"ranges" A range IS two cell coordinates that are separated 
by a colon (:). e.g 

Al:A18 is a column range or partial column. 
B18:18 IS a row range or partial row. 
D5:H12 is a block range 
In a command, (CR) when asked for a range (or cell or 
column or row) means CURRENT cell or column or row. 

Formulas 
Formulas consist of numbers, references to other cells, 
functions separated by operators and parantheses. 

addition 

subtraction 

multiplication 

division 

raising to a power 


< is less than 
> is greater than 

is equal to 
< > is not equal to 
<= is less or"equal to 
> = IS greater than or equal to 

Maximum number =16 characters 

Maximum text = 116 characters 

Maximum mathematical expression =116 characters 


Numbers may be Integer (5), decimal format (12.82), or 

scientific notation (1.6e14). 


Arithmetic Functions: 

Operates on lists of expressions and ranges. 

SUM Supplies the total value of the list. 

COUNT Supplies the number of non-blank, non-text 


celis described by the list. 
AVERAGE Supplies the SUM of the list divided by the 

cou nt of the list. 
MIN Supplies the lowest value of all entries in the list. 
MAX Supplies the greatest value of all entries on 

the list. 
INT Supplies the integer (non-fractional part) of 

a number 
ABS Supplies the absolute value (number with any 

minus sign removed). 

Conditional Expression: 
Expression IS any formula. The I F function results In either 
the value of formula 1or formula 2 

IF 	 (expreSsion, formula 1, formula 2) 
formula 1 is used if expressIOn IS "true" (non-zero): 
otherwise, formula 2 is used 

OR 	 (expression 1. expressIOn 2) 
OR results In "true" (value of 1) If either expressIOn 1 
or expressIOn 2 are "true" (non-zero): otherWise. 
results in "false" (value of 0). 
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AND 	(expression ,. expressIOn 2) 
AND results in ..true" (value of 1) if both expressIon 1 
and expression 2 are "true" (non-zero); otherwise. 
results in "false" (value of 0). 

NOT 	(expression) 
Not results In "true" (value of 1) if expression is 
"false" (zero); otherwise. results in "false" 

Trigonometric Functions 
SIN. COS. TAN. ASIN. ATAN, EXP. SORT. LN. 
LOG10. PI 

Miscellaneous Functions 
ERROR. NA. LOOKUP. NPV 

Current Cell Shorthand 
The current-cell (ESC) can also be used to 
enter the current cell. column, or row into the 
command line. Once you press the ESC key. 
you can move the Active Cell temporarily to a 
new location. lis address changes on your entry 
line and can be used in your command. 
Pressing ":" allows you to develop two cell 
addresses. such as 85:E5 PreSSing ESC 
again reverts to normal mode to allow arrow­
key editing. 

SuperCalc Commands 
I 8(lank) . range CR 

Removes contents of all unprotected cells in specified 
range. or single cell. 

I C(opy) . range. destination cell ~~o Adjust) !I
.A(sk for adjust) 
.V(alues) 

Copies contents of range of cells to another address 
on the worksheet. 

G(lobal) I' G E $.R.L.TR:.D! 
IF(ormat) 	 C(olumn) column letter Width CR 

R(ow) row number 
E(ntry) cell addless 

Changes the display format of cells columns rows 
or entire worksheet 

Format Options: 
I(nteger) 

Displays numbers rounded to a whole number 
$ 

Displays numbers With two digits follOWing a 
decimal point 

E(xponent) 
Displays numbers in scientifiC notation. 

Formula Adjustment Options: 

Determines how cell references In formulas are 
adjusted for their new positions dUring COpy, LOAD, 
or REPLICATE If no option IS requested. all 
references are adjusted. 

N(o Adjust) 

Leaves all cell references unchanged 


A(sk) 

Allows speCified ad,ustment or no adjustment of 

indiVidual cell references . 


V(alues) 

Moves only the current value(s) of speCified cells 


j R(ow) II' row # II D(elete) C(olumn) column letter 
F(lle) file name 

Deletes speCified cel" row, column. or range 

I E(dlt) source cell, CR 
Allows editing the contents of a cell. 

G(eneral) 

Displays numbers as they 'best fit" Into a cell. 


Displays numbers graphically as a string of stars 

R(lght) 

Formats numbers to be fight-Justified 


L( eft) 

Formats numbers to be left-Justified 


T(extjR(lght) 

Displays text strings right-Justified 


T(extll(eft) 

Displays text strings left-justlflPd (Long lexl ""l, 

continue to display In unoccupied adjacent celis I 


D(efault) 

Resets 'Window (Video display) to G(eneral) 

format R(lght) Justified numbers. and T(ext)L(eft) 

lustlfled 


In addition, while formatting Global or Column a 

column Width or 0-127 may be speCified 


IG(lobal) {!i~~:er) 1
C(olumn) 

M(anual) 

A(uto) 


Changes Global display or calculation options These 

options affect calculation or display attributes. 
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Calculation Options: 
R(ow-wlse) 

Specifies that calculation of worksheet be done by 
row. that IS. all of Row 1. then all of Row 2. etc .. OR 

C(olumn-wlse) 
SpecIfies that calculation of worksheet be done by 
column. that is. all of Column A. then all of Column B 

A(utomatlc Calculation) 
Specifies calculation of worksheet be done after 
each number IS entered. OR 

M(anual Calculation) 
Specifies calculation of worksheet be done only 
when you enter ,,'" 

Display Options: 
B(order) 

Controls whether or not the Row numbers and 
column letters are displayed (regardless of window 
scrolling) 

F(ormula Display) 
Controls whether or not the actual formulas or the 
current values are displayed. 

N(ext) 
Controls whether or not the cursor automallcally 
advances (to the next cell In the "current direction") 
after data IS entered into a cell 

T(ab) 
Controls whether or not empty or protected cells are 
skipped during cursor advancing. 

II( t"R(OW) ,row# I
nser ) C(olumn), column letter CR 

Creates a blank space for a new row or column. 


,file'IA(II) jlCR
I L(oad) name P(art) ,source, destination, ,N(o AdJust) 

a ues 
Readsoworksheet (or portion) from the disk. 

Load ptions: 
A(II) 

Loads entire worksheet, and resets globaJ column 
row formats, column widths, display mode settings, 
etc., from saved worksheet; OR 

P(art) 
Loads any porllon of saved worksheet into any 
portion or current memory worksheet. Global flags 
and settings are not affected. 

IR(ow) , from row # to row \#I M(ove), C(olumn), from column to column CR 

range cell V,A«SJk fo)r adjust) Supplies option to eXit SuperCa/c. This discards all 

Moves (either) rows andlor columns to a new location 
on the worksheet. 

I O(utput) '\ D(isplay) ',Range 'I :::t:t;;)
C(ontents) C(onsole) 

D(isk), file name CR 
Displays contents or values of cells onto the disk, 
console or printer 

Output Report Options: 
O(isplay) 

Generates reports formatted in rows and columns; 
essentially like the interactive display. 

C(ontents) 
Lists the exact contents (text or formulas), rather 
than current values of occupied cells, one per line. 

Output Device Options: 
P(rinter) 

Allows reports to be printed from the worksheet 
uSing the setup codes and page dimensions 
originally configured when SuperCalc was installed. 

S(etup) 
Prints reports as "P", but allows special printer setup 
codes, or page dimensions. 

C(onsole) 
Allows you to preview a report on your terminal 
display. 

O(isk) 
Outputs the report to a disk file for later use. 

I P(rotect), range CR 
Prevents alteration of current contents in single cell, I orran!g;(::~lelis

I C(Ult) . N(o) I. 

worksheet data not saved on thle ~~ 


N( Ad' t) 
I R(epllcate) , source, destination 'A( ok f JUsd· 

range range ,s or a J 
,V(alues) 

Reproduces current partial rows and/or columns to 

another location on the worksheet. 

Options are same as C( opy) 


I Slave) , Ifile name I ' I A(II) I 
CR for directory V(alues) 

Writes current worksheet data onto the disk. 

Save Options: 

A(II) 


Saves text, formulas, and current values for the letter letter 
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entire worksheet onto the disk. 

V(alues) 
Saves only the text and the current values of 
formulas for the entire worksheet. 

H(orizontal)! 
IT(ltle). V(ertical)ISloth) 


C(lear) 


"Locks" colums andlor rows so that they do not scroll 
off the window (or video screen) 

Title Lock Options: 
H(orizontal) 

Locks current row and all rows above it. 
V(ertical) 

Locks current column and all those to the left of It 
Sloth) 


Locks both H(orizontal) and V(ertical) 

simultaneously. 


C(lear) 

Erases all "Locks" 


I U(nprotect). range CR 
Allows alteralion of protected data in single cell. or 
range of cells 

H(omontal) ! 
V(ertical) 

I W(indow). 	 C(lear) '. 
S(ynchronlzed) 
U(nsynchronlzed) 

Splits or unsplits the screen display. depending 
upon which command is used in conjunction. 

I 
Window Options: 
H(orlzontal) 

Splits current screen display Into two Windows at 
current row 

V(ertlcal) 
Splits current screen display Into two windows at 
current column. 

C(lear) 
Erases spilt windows (Return to single display 
WindOW.) 

S(ynchronize) 
Causes both windows to scroll Simultaneously 
when moving parallel to spilt. 

U(nsynchronlze) 
Causes only current Window to scroll. regardless 
of direction 

fZlap).\ ~~~~) I 
Supplies option to erase all data from the worksheet 
Including Global formats and column widths. 
'f Z(ap)" resets SuperCalc to original default settings. 
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Automatic dialer, 57 

AUTOST,94 
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BASIC Compiler, 135 
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Basic Input/Output System, 27, see also BIOS 

BASIC-80, 40, 96, 97 


compared to CBASIC, 101 - 104 

Battery, 68, 69 

Baud,56, 158, 160, 161 

BCD,103 

BOOS, 88 
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Langauge, 95, see also BASIC 
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Binary digit, 24, see also Bits 

Binary floating point, 103 


BIOS, 47, 87 

Bit-plot, 72 

Bits, 24 

BSTAM, 137, 156, 163 

Bulletin boards, 155 

Bus, 53 

Bus line, 24 

Business use, 11, 12 

Byte, 24 

CB-80, 104 

CBAS2.COM,100 

CBASIC, 40, 99, 100, 136 


compared to BASIC-80, 101 - 104 

CBM,13 

CCP, 88 

Centronics, 61, 63, 73, 78, 79 

Chang, 126 

Character sets, 157 

Checksum, 160 

Clear to send, 77 

Clock 


real-time, 24 

system, 24, 25 


COMM-PAC, 54 

Commodore, 2 

Commuications 


methods, 157 

with other microcomputers, 156 


Communications, 137, 149 

examples, 12 


Compiler, 95, 135 

Composite video, 41 

Compuserve, 151 - 153 

Computer kits, 2 

ComputerLand, 165 

Connect time, 162 

Connector, 51 


keyboard, 19 

located on system board, 20 


Console Command Processor, 88, see also CCP 

Control codes, 91 

Control key, 36 

Control Program/Microprocessor, 84 

COPY program, 46, 93 

Corvus, 62 

CP/M, 6, 12, 36, 37, 44, 46, 47, 84, 86, 87, 91, 96, 


97,120, 133,162,163 

see also Operating systems 

BOOS, 88 

BIOS, 87 

control codes, 91 

history, 85 

housekeeping, 92 
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popularity, 85 

transportability, 86 


CP/M-68K, 85 

CPS, 72 

CPU, 2, 20 


8-bit, 24, 25 

clock,24 

registers, 24 


CRC, 160 

Creative Computing Magazine, 5 

Critical path, 139 

CRUN2.COM,1oo 
Cursor, 39 


control codes, 39 

Cursor control keys, 37 

Daisywheel, 74, see also Print wheel 
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Data bases, 151, 152, 154 

Data bit, 158 

Data management, 138 
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dBASE II, 138 

DC, 69 

DCE, 59, 60, 78 
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DEC, 11, 47, 96 

Defined function, 103 
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Device numbers, 62, 77 

Diablo, 74 

Dialer, 57 
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Digital Research, 85, 99 

Digital Systems, 85 

Direct-connect modem, 56, 57 

Disk Doctor, 133 

Disk drive, 42 - 44, 133, see also CPIM 
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limitations, 49, 50 
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track,43 

transportability, 47 


Disk drive head, 42 

Disk pocket, 55 

Diskette, 42, 93, 133 
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Duplex, 159 
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EBCDIC, 158 

ED program, 102 
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EIA,58 
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ELHILL, 154 

Emumerate, 140 

Escape key, 36 

ETXfACK,77, 161 

Extended warranty, 171 
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Filefax, 138 
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Floppy disk, 42, see also Disk drive, Diskette, CPIM 

Footnote, 141 

Force Two, 143 

Formatting, 93 

FORTH,135 

Friction feed, 72 

From the Fountainhead, 4 
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FTM,35 

Full travel membrane, 35 
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Fuse card, 34 

Gant, 139 

General Input/Output Bus, see GPIB, IEEE-488 

GOSUB command, 102 

GOTO command, 102 

GPIB,62 

Grammatik, 142 
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Graphics, 72, 87 

Half-duplex, 159 

Half-intensity, 38 
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Head, 42 • 

HELP program, 92 

Hewlett-Packard,62 

Hogan, Thom, 10 

Home use, 13 

Housekeeping, 92, 93 

HPIB,62 

1/0 

memory mapped, 28, 29 

IBM, 11,47,53,74,96,154,158 

IEEE-488, 61 - 73, 77, 78 


restrictions, 63 

IEEE-696, 53 

Immediate mode, 96 

INCLUDE command, 102 

Innosys, 136 

Input/Output, see 1/0 

Installation, 168 - 170 

INT files, 100 

Intel, 14 

Intelligent peripheral, 61 

Interface, 51 

Interface Age, 4 

Interpreter, 95 

Introduc!ion to Microcomputers, 3 

Jack. 51, 52, 54, 58 - 61 


battery. 69 

K,24 
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Keyboard, 35, 36, 37 

connector, 19 


Keypad, 36 

Keys 


control, 36, 39 

cursor control, 37 

escape, 36 

return, 36 

special-function, 36 


Kildall, Gary, 85 

Leiter-quality printers, 74 - 76 

LEXIS, 154 

Line number, 96 

Listener, 62 

Loan Payoff Calculator, 121 

Local editing, 12 

Lockheed, 1 54 

Los Angles Home Brew Club, 85 

LSI-ll,48 

Mailman, 143 

MailMerge, 108 

Mainframe computers, 150 

Mass storage, 3 

MATH,143 

MBASIC.COM, 96 

Meade Data, 154 

Mechanical memory, 3 

MEDLARS, 154 

Memory, see also ROM 


bank, 28 

RAM,20 


Memory buffers, 75 

Microcomputer 


designs, 17 

five fundamental needs, 5, 6 


MicroPlan, 126 

MicroPro, 134, 138 

Microsoft, 96, 126, 135 

Milestone, 139 

Mini-floppy disk, 42, see also Disl< drive 

Minicomputers, 150 

MIPS, 25 

MITS, 2 

Modem, 54 - 58, 154, 161 


direct-connect, 56, 57 

Modem jack, 54 

Money Maestro, 136 

Monitor, 66, 69, 70 


program, 27 

Monroe, 11 

Motorola, 14, 85 

MP/M,85 

MultiPlan, 126 

Mylar, 42 

National Library 01 Medicine, 154 

National Semiconductor, 85 

NEC, 74 

New York Times Magazine, 152 

News/Retrival service, 1 51 


NEXIS, 154 

Oak,35 

Object code, 95 

Operating systems, 6,84,86,87, 132, 133, 


see also CP/M, UCSD p-System 

Orbit, 154 

Organic Software, 139, 140 

Orthocode, 140 

Osborne 1 


80-column option, 40, 41, 66, 70 

acquisition, 165 

Approved Software program, 131 

BASIC-80, 96 

baltery jack, 69 

business use, 11, 12 

CBASIC,99 

communications, 150 

connectors, 51, 52 

CP/M,66 

cursor control codes, 39 

designed as limited machine, 11 

difference between old and new, 19,34 

disk drive, 42 - 48 


limitations, 49, 50 

double-density, 46 - 48 

durability, 18 

educational use, 12, 13 

external monitor, 70 

external video, 65, 66 

flexibility in deSign, 10 

home and business use, 13 

home use, 13 

IEEE-488, 61 - 63 

installation, 16x - 170 

jacks, 52 

keyboard, 35 - 37 

memory map, 28, 29 

modem, 55 - 58 

modem jack, 54 

portability, 12, 13 

power supply, 34 

POWR-PAC, 68, 69 

price, 12 

ROM,27 

RS-232, 58 - 61 

SCREEN-PAC, 41, 42, 66 

software, 82 

software compatibility, 83 

SuperCalc, 120 

system board, 20 

system clock, 25 

use as a smart terminal, 12 

value 01 self-contained unit, 4 

video display, 37 - 42 


memory, 29 

RAM, 25, 26 

scrolling, 39 - 41 


warranty, 171 

weight, 17 

WordStar, 107 
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Osborne Major Account Group, 166 
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P-code, 132, 133 

p-System, 48, 132, 133 

Parallel, 61, 63, 73, 78 

Parity, 159 

Parity bit, 159 

PDP-11,48 

Peripheral, 51, 61, 69, 70 

Personal Computer, 47, 48 

Personal Datebook, 140 

Personal PEARL, 136 

PET, 2, 13 

PIP program, 163 

Planning, 139, 140 

Polarity, 78 

Portability, 6, 12, 13, 18 

Ports, 10, 28, see also Jacks 

Power supply, 34 

POWR-PAC, 56, 68, 69 

Price, 12 

Print wheel, 74 

Printer, 61, 71 - 79, 92 


control string, 73 

portability, 76 


Printhead, 71 

Pro/Tem, 141 

PROFILE, 142 

Program generators, 136 

Program mode, 96 

Program writers, 6 

Programming languages, 83,95,132,133,135 

Protocol, 61, 77, 158, 159, 162 

Pulse-dialing, 57 

PUN:, 163 

Qume,74 

QWERTY,36 

Radio Shack, 2, 47 

RAM, 20, 25, 84 


video display, 25, 26 

RDR:, 163 

Read-only memory, see ROM 

Reader's Digest, 152 

Real-time clock, 24 

Registers, 24 

Relational Systems, 136 

Return key, 36 

RF Modulators, 42, 66 

RIOS,27 

ROM, 20, 26, 29, 46, 84, 87 

ROM BIOS, 27 

RS-232C, 56, 58 - 61, 73, 77, 156, 163 

Rule of 78s formula, 122 

Run-time package (p-System), 48 

S-100 bus, 2, 53 

SCREEN- PAC, 41, 42, 66, 70, see also 80-column option 

Sears, 165 

Sector, 44 

Selectric, 74 

Serial, 58, 73, 162, 163, see also RS-232C 


Service, 166 

prices, 171 


SETUP program, 36, 41,46,60, 62, 77, 78, 92 

Simplicity, 5 

Single density, 46 

Smart terminals, 12 

Smartmodem 1200, 56 

SofT ech, 132 

Software, 81, 1 63 


8-bit, 14 

compatibility, 6 

cost, 82 

future, 144 

incompatibility, 3, 83 

marketability, 6 

need for quality, 6 

Osborne Approved Software program, 131 

transportability, 86 

usefulness of microcomputer, 4 


Software Works, 135 

Solutions, 123 

Sorcim, 6, 120, 143 

Source, 151, 152, 153 

Source code, 95 

Special-function keys, 36, 92 

Spellguard, 143 

Spelling programs, 49, 143 

Spinwriter, 74 

Spreadsheeting, 11, 49, see also SuperCalc 

Spreadsheets, 120 


power of, 120 

Stairs, 154 

Standard Software, 143 

STAT, 60, 94 

STAT program, 44 

Stock market, 151 

String, 97 

SuperCalc, 6, 12, 13, 36, 40, 41, 73, 120 


features, 126 

summary of commands and functions, 127 


SuperSoft, 133 

SuperSort, 134 

Switchboard, 57 

System board, 20 

System clock, 24, 25 

System Data, 154 

Talker, 62 

Telecommunications, 149 

Telenet, 151 

Telephone, 54, 56, 57, 150, 160 

Televideo,39 

Television, 66 

Thimble, 74, see also Print wheel, 74 

TMS Software, 138 

Touch Tone, 57 

TPA,88 

TPI, 43, 45, see also Tracks 

Track,43 

Tractor feed, 72 

Transient Program Area, 88, see also TPA 
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TRS-80,2, 13,47,96 

Turnkey, 94 

Tymnet, 151 

UCSD FORTRAN, 48 

UCSD p-System, 48, 132, 133 

UCSD Pascal, 48 

UPI,152 

Utility programs, 92, 93, 94, 133 

Variable, 103 

Vic 20, 13 

Vic 64, 13 

Victor, 11 

Video display, 37 - 42, 65, 66, 70, 92 


80-column option, 40 - 42 

graphic characters, 39 

intensity, 38 

RAM, 25, 26, 29 

resolution, 41 

scrolling, 39 - 41 


Video shunt, 41, 66 

VisiCalc, 3, 120 

VisiCorp, 120 


VT-180 computer, 47 

Wang, 11 

Warranty, 171 

Weather-resistance, 19 

Weight, 17 

West Publishing, 154 

Westlaw, 154 

Word processing, 49, 73, 107 


tools, 140, 141, 142, 143 

WordStar, 13,36,37,40,41, 49, 100, 107, 134, 138, 


141,150, 163 

complexity, 109 

evaluation of, 111 

features, 108 

MailMerge, 108 


XDIR,94 

XDIR program, 44 

Xerox, 47, 74,165 

XON/XOFF, 77, 161 

Z80 CPU, 14, 20, 24, 25, 28, 86 

Z8000 CPU, 14, 85 

Zilog, 14, 20, 85 
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Que Microcomputer Products 


Title 

BOOKS: 

Apple II Pocket Dictionary 
Apple II Word Processing 
C Programming Language 
CP/M Word Processing 
IBM PC Expansion & Software Guide 
IBM PC Pocket Dictionary 
IBM's Personal Computer-hbk. 
IBM's Personal Computer-pbk. 
The Osborne Portable Computer 
SuperCalc;SuperModels for Business 
Timex/Sinclair 1000 User's Guide 
VisiCalc Models for Business 

SOFTWARE: 

CalcSheets for Business 

Item No. 

0-88022-023-6 
0-88022-005-8 
0-88022-022-8 
0-88022-006-6 
0-88022-019-8 
0-88022-024-4 
0-88022-101-1 
0-88022-100-3 
0-88022-015-5 
0-88022-007-4 
0-88022-016-3 
0-88022-017-1 

1100 Series 

Date 

Available 


Early '83 

Currently 

Spring '83 

Currently 

Currently 

Early'83 

Currently 

Currently 

Currently 

Jan. '83 

Currently 

Jan. '83 


Jan. '83 


"CalcSheets for business" is a series of VisiCalc and SuperCalc models to assist business 
people in cash management, debt management, fixed asset management, working capital man­
agement, and other business management. These models run on the IBM Personal Computer, 
Apple " computer and other popular personal computers. 






