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angular array of buoys numbered with the
binomial expansion coefficients. These co-
efficients are ‘‘Pascal’s Triangle” as any high
school algebra student will have learned.
Pascal’s Triangle on the cover is of course
embedded in a matrix of the waters of the
FORTRAN Ocean of computer languages,
named after the pioneering widely used
high level language FORTRAN, and its
descendents FORTRAN 1I, FORTRAN 1V,
WATFOR, WATFIV and even the mildly
reformed RATFOR.

A prominent island graces the bottom of
the picture, the Isle of BAL with its rocky
and desolate surface. Note the great JCL
barrier reef which surrounds the Isle of Bal
and borders the Straights of COBOL along
the bottom edge of the picture. These
dangerous and unstructured reefs have sunk
more than one ship on their treacherous
shoals, including the good ship SS OS of all
encompassing (360 degree) fame. (Much
commercial traffic is seen in the sea lanes of
the Straights of COBOL.)

In the lower right part of the picture
where the Straights of COBOL meet the
main body of the FORTRAN Ocean, we see
a curious fog bank (imagining a view from
the deck of a ship in the waters). It is said
that this fog bank is always present, hiding
the exotic and mysterious jungles of LISP.
While unseen by normal mortals, our gods’
eye view of the picture shows the brilliant
tropical algorithms, the fabulous nodes
growing on trees like in some Eldorado
of programming. But who can see brilliance
through a fog bank?

Travelling upward (in the picture)
through heavy seas we come to the pinnacle,
a snow white island rising like an ivory tower
out of the surrounding shark infested waters.
Here we find the fantastic kingdom of small
talk, where great and magical things happen.
But alas, just as the impenetrable fog bank
around the jungles of LISP hide it from our
view, the craggy aloofness of the kingdom
of small talk keeps it out of the mainstream
of things.

Turning our attention to the lower left
part of the picture, we see the famous
Floating Point separating the FORTRAN
Ocean mainstream from the interactive
and weed filled Sea of BASIC.

To all the relative disorder and chaos of
the waters of the FORTRAN Ocean and
its adjacent coastal features, the smooth,
calm infinity of Pascal’s Triangle provides a
brilliant contrast. We note vessels ranging
from the commercial freighters to pleasure
boats to the rafts of hobbyists to the
military fighting ships heading for the calm
waters of Pascal’s Triangle.

To complete the mythology, we find
within Pascal’s Triangle numerous examples

of ships enjoying the smooth sailing and
untroubled waters.

Is this an adequate picture? Computer
languages are like philosophies in many re-
spects, which is to say that the reasons for
an enthusiasm are often hard to attribute to
anything other than aesthetic grounds.
But as in philosophies and religions, con-
versions do occur from time to time.
Very often in today’s microcomputer world,
we find the case of the engineer or systems
programmer who has been using an as-
sembler (if anything at all) as the first and
only software development tool. Such a
person will often discover BASIC, FOR-
TRAN, APL, COBOL (yes, even people
with engineering backgrounds sometimes
see COBOL as a first high level language)
or language X. When language X is dis-
covered, the advantages of the high level
language technique often become confused
with the specific example—and the enthu-
siasm which comes with the powerful elixir
of automated programming aids turns that
person into an X language convert with an
almost religious fervor.

As the new convert proceeds to use the
language, he or she also discovers its in-
adequacies in detail errors. And the X lan-
guage devotee starts inventing this or that
perfect extension, a new superset of X,
which is endowed with even better pro-
perties. This particular inventiveness syn-
drome is most pronounced in compiler
implementors since they are in a position
to “do something about” the older language
by ad hoc implementing personally meaning-
ful extensions when putting a new compiler
up.
What has resulted, viewing from the big
picture, is a range of languages, each reflect-
ing the context of the group of imple-
mentors who are responsible for its creation.
Pascal in this global context must be viewed
as but another step in that natural sequence
of human events.

| personally like Pascal as a method of
expressing programs, because of a number
of arguments supported by my own prior
experience using languages including macro-
assemblers, BASIC, FORTRAN, PL/l,
HAL/S, JOVIAL, XPL and a bit of PL/M.

As a potential user, try a few programs,
see if you like the style of expression in-
volved, and if the price is right, that may be
the system for you. If you like the argu-
ments presented for Pascal in this issue and
by examples in issues to come, by all means
express your interest to manufacturers. This
issue is a conscious attempt to communicate
some of the flavor of Pascal with a spirit of
fun and an understanding that even Pascal
may not be the be all and end all of com-
puter languages.®

Circle 7 on inquiry card. —
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&= ALITOS presents a new standard

in quality and reliability

L

WE’RE ALTOS COMPUTER SYSTEMS. Our SUN-SERIES A CS8000 business/scientific
computer creates a new standard in quality and reliability in high technology computers.

HIGH TECHNOLOGY The ACS8000 is a single board,
Z80®* disk-based computer. It utilizes the ultra-reliable
Shugart family of 8 inch, IBM compatible, disk drives. A
choice of drives is available: single or double density, single or
double sided. Select the disk capacity you need, when you
need it: %M, 1M, 2M, or 4M bytes. The ACS8000 features
the ultimate in high technology hardware: a fast 4 MHz Z80
CPU, 64 kilobytes of 16K dynamic RAM, 1 kilobyte of 2708
EPROM, an AMD 9511 floating point processor, a Western
Digital floppy disk controller, a Z80 direct memory access,
Z80 Parallel and Serial I/O (two serial RS232 ports, 1 parallel
port), and a Z80 CTC Programmable Counter/Timer (real time
clock). In essence, the best in integrated circuit technology.

BUILT-IN RELIABILITY The ACS8000 is a true single
board computer. This makes it inherently reliable and main-
tainable. The board and the two Shugart drives are easily ac-
cessible and can be removed in less than five minutes. All elec-
tronics are socketed for quick replacement. Altos provides
complete diagnostic utility software for drives and memory.

QUALITY SOFTWARE Unlimited versatility. The ACS
8000 supports the widely accepted CP/M® ** disk operating
system and FOUR high level languages: BASIC, COBOL,
PASCAL and FORTRAN IV. All available NOW.

PRICE $3,840. Standard ACS8000 system with 32 Kb RAM
and %2 Mb disk. FPP, DMA and software optional. Dealer/OEM
discounts available. Delivery: 3 weeks ARO.

*780 is a trademark of Zilog, Inc.
**CP/M is a trademark of Digital Research, Inc.




There’s an Ohio Scientific
dealer near you.

ALABAMA

M.C.S. Corp.
Pelham Mall
Pelham, AL 35124
(205) 663-1287

ALASKA

Scientific Business Instr's
500 W. 27th

Anchorage, AK 99503
(907) 277-2650

CALIFORNIA

Expansion Techniques
2534 Ganesha
Altadena, CA 91001
(213) 794-0476

Shuey Aircraft

1009 E. Vermont
Anaheim, CA 92805
(714) 991-3940

Olson Electronics
11332 East South
Cerritos, CA 90701
(213) 860-0060

Adventures in Computing
8756 Warner

Fountain Valley, CA 92706
(714) 848-8388

Olson Electronics
4642 West Century
ln$|ewood. CA 90304
(213) 674-5740

Olson Electronics

Kearny Mesa, 4840 Convoy
San Diego, CA 92111
(714) 292-1100

Systems Engineering

900 3rd Street

San Francisco, CA 94107
(415) 777-3150

Olson Electronics

2125 El Camino Real
Santa Clara, CA 95051
(408) 248-4886

COLORADO

Total Data Systems
125 Fairway Lane

Fort Collins, CO 80521
(303) 491-5692

Tricomp/Computer Country
7115 N. Federal
Westminster, CO 80030
(303) 426-7743

DELAWARE

Delaware Microsystems
92 East Main #1

Newark, DE 19711
(302) 738-3700 (after 7 PM)
FLORIDA

Olson Electronics

5833 Ponce de Leon
Coral Gables, FL 33146
(305) 666-3327

Olson Electronics
1644 N. E. Second
Miami, FL 33132
(305) 374-4121

Calculator Place

12 South Orange
Sarasota, FL 33577
(813) 366-7449

Olson Electronics

6901 22nd Avenue, N.
Tyrone Square Mall

St. Petersburg, FL 33710
(813) 345-911

Olson Electronics

1215 South Dale Mabry
Tampa, FL 33609
(813) 253-3129

GEORGIA

Electronic Information
120 Heatherwood
Athens, GA 30601
(404) 353-2858

Secom Systems

5241-F New Peach Tree
Chamblee, GA 30341
(404) 455-0672
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Olson Electronics
2571 N. Decatur
Decatur, GA 30033
(404) 378-4201

HAWAII

Small Computer Systems
3140 Wailalae

Honolulu, HI 96816
(808) 732-5246

ILLINOIS
American Microprocessors

Tech-Tronics

714 S. University
Carbondale, IL 62901
(618) 549-8495

Adonis Computing
2855 W. Nelson
Chicago, IL 60618
(312) 463-0847

Electronic Systems
611 N. Wells
Chicago, IL 60610
(312) 944-6565

Olson Electronics
4101 N. Milwaukee
Chicago, IL 60641
(312) 545-7336

Olson Electronics

1734 Ogden

Downers Grove, IL 60515
(312) 852-9650

A & H Associates, Ltd.
2530 Crawford
Evanston, IL 60602
(312) 328-2800

No-Name

2701 Grand
Galesburg, IL 61401
(309) 343-6135

CompuTerminal Systems,Inc.

1132 Waukegan
Glenview, IL” 60025
(312) 724-3690

Tek-Aids Industries
1711 Chestnut
Glenview, IL 60025
(312) 724-2620

American Microprocessors
6934 N. University

Peoria, IL 61614

(309) 692-5852

American Microprocessors
20 N. Milwaukee
Prairieview, IL 60069
(312) 634-0076

Wysocki Electric
3080 South Blvd.
Rockford, IL 61109
(815) 874-4846

Data Domain

1612 E. Algonquin
Schaumburg, IL 60195
(312) 397-8700

INDIANA

Data Domain

406 S. College
Bloomington, IN 46401
(812) 334-3607

American Microprocessors
146 N. Broad

Griffith, IN_ 46319

(219) 924-7901

American Microprocessors
3602 East Washington
Indianapolis, IN 46201
(317) 359-7445

Data Domain

7027 N. Michigan
Indianapolis, IN 46268
(317) 251-3139

Olson Electronics

5353 N. Keystone
Indianapolis, IN 46220
(317) 253-1584

Data Domain

10 N. Third
LaFayette, IN 47902
(317) 423-2548

Computer Management
610 Monroe

LaPorte, IN 46350
(219) 362-5812

American Microprocessors
2655 Irving

Portage, IN 46368

(219) 760-2278

IOWA

Microbus

1910 Mt. Vernon, S. E.
Cedar Rapids, IA 52403
(319) 364-5075

American Microprocessors
102 E. 4th

Waterloo, IA 50703

(319) 296-2255

KANSAS

Barney & Associates
425 N. Broadway
Pittsburg, KS 66762
(316) 231-1970

Technigraphics
5911 Claredon
Wichita, KS 67220
(316) 744-2443

KENTUCKY

Olson Electronics

117 Southland
Lexington, KY 40503
(606) 278-9413

Data Domain

3028 Hunsinger
Louisville, KY 40220
(502) 456-5242

Olson Electronics
4137 Shelbyville
Louisville, KY 40207
(502) 893-2562

MARYLAND

The Mathbox

4431 Lehigh

College Park, MD 20740
(301) 277-6828

Systems Engineering
1749 Rockville Pike #307
Rockville, MD 20842
(301) 468-1822

MASSACHUSETTS

Computer Shop-Aircom
288 Norfolk
Cambridge, MA 02139
(617) 661-2670

Bradshaw Enterprises
18 Harborview
Hingham, MA 02043
(617) 749-6844

MICHIGAN

The Abacus

Route 1, Box 193
Niles Road

Berrien Springs, M|
(616) 429-3034

MicroComputer World
313 Michigan N. E.
Grand Rapids, Ml 49503
(616) 451-8972

Concept Engineering
3706 Malibu
Lansing, Ml 48910
(517) 394-0585

Olson Electronics
29121 DeQuindre
Madison Heights, Ml
(313) 546-0190

Great Lakes Photo
5001 Eastman
Midland, MI 48640
(517) 631-5461

MINNESOTA

Custom Computer Systems
1823 Lowry

Minneapolis, MN 55411
(612) 588-3944

49103

48071

Micro Business Sales
4345 Lyndale N.
Minneapolis, MN 55412
(612) 871-9230

Ronald D. Frisch

3034 Marine Circle
Stillwater, MN 55082
(612) 439-8212

MISSISSIPPI

Jack Fisher Sales

100 Main

Michigan City, MS 38647
(601) 224-6470

MISSOURI

Four State Microcomputer
402 Wall

Joplin, MO 64801

(417) 782-1285

Norman Electronics
402 Wall

Joplin, MO 64801
(417) 724-0368

Impact Systems

Decker Building

613 W. 3rd

P.O. Box 478

Lee's Summit, MO 66463
(816) 524-5919

The Computer Bit

1320 S. Glenstone
Springfield‘ MO 65804
(417) 883-2709

Futureworld

1909 Seven Pines

St. Louis, MO 63141
(314) 434-1121

Sauer Computer Systems
1750 South Brentwood
Suite 601

St. Louis, MO
(314) 962-0382

MONTANA

Linco

P.O. Box 2418
Cut Bank, MT
(406) 336-3117

NEBRASKA

Omaha Computer Store
4540 South 84th
Omaha, NB 68127
(402) 592-3590

NEW JERSEY

Computer Power
235 Nutley

Nutley, NJ 07110
(201) 667-5502

Computer Corner
240 Wanaque
Pompton, NJ 07442
(201) 835-7080

NEW YORK

Associated Consultants
33 Ogden

East Williston, NY
(516) 746-1079

Computer Mart of N. Y.
118 Madison
New York, NY
(212) 686-7923
Yingco

Two World Trade Center
Penthouse 107th Floor
New York, NY 10048
(212) 775-9000

Brag Microcomputers
19 Cambridge
Rochester, NY
(716) 442-5861

Microcomputer Workshop
234 Tennyson Terrace
Williamsville, NY 14221
(716) 632-8270

OHIO

Olson Electronics
69 West State
Akron, OH 44308
(216) 762-0301

63144

59427

11596

10016

14607

Olson Electronics
1994 Brittain
Akron, OH 44310
(216) 633-4338

Olson Electronics
3265 W. Market
Akron, OH 44313
(216) 864-3407

Lucas Office Equipment
& Service

869 E. Franklin

Centerville, OH 45459

(513) 433-8484

Olson Electronics
2020 Euclid
Cleveland, OH 44115
(216) 621-6387

Olson Electronics
6813 Pearl

Cleveland, OH 44130
(216) 845-2424

Olson Electronics
6153 Mayfield
Cleveland, OH 44124
(216) 449-2690

Olson Electronics
21850 Center Ridge
Cleveland, OH 44116
(216) 331-4600

Byte Shop

2432 Chester
Columbus, OH 43221
(614) 486-7761

Olson Electronics
1975 Henderson
Columbus, OH 43220
(614) 451-3245

Johnson Computer
123 W. Washington
Medina, OH 44256
(216) 725-4560

Olson Electronics

7401 Market

Southern Park Mall
Youngstown, OH 44512
(216) 758-3828

OKLAHOMA

Gauger Engineering
910 Orient
Clinton, OK 73601

Accounting Systems

2709 Orlando

Oklahoma City, OK 73120
(405) 751-1537

Gauger Engineering
3824 S. 79th East
Tulsa, OK 74145
(918) 627-1064

OREGON

Fial Computer

11013 S. E. 52nd
Milwaukie, OR 97222
(503) 654-9574

PENNSYLVANIA

Olson Electronics
5918 Penn
Pittsburgh, PA 15206
(412) 362-1333

Olson Electronics
3405 Saw Mill Run
Pittsburgh, PA 15227
(412) 881-0702

Olson Electronics
4778 McKnight
Pittsburgh, PA
(412) 366-7298

Abacus Data Systems
Route 8

Reno, PA 16343
(814) 677-6502

TENNESSEE

Computer Powerof Memphis
3065 James

Memphis, TN 38128

(901) 386-9905

Smart Machine Mart
5151 Hillson
Nashville, TN 37211
(615) 833-9773

156237

ComputerPowerofOakRidge
800 Oak Ridge Turnpike
Oak Ridge, TN 38730
(615) 482-9031

SOUTH DAKOTA

Exe Engineering

804 E. Lewis
Vermillion, SD 57069
(605) 624-6411

TEXAS

Mr. Computer

744 FM 1960 W., Suite E
Houston, TX 77090
(713) 444-7419

UTAH

Home Computer Store
2343 East 3300 South
Salt Lake City, UT 84109
(801) 484-6502

VIRGINIA

H/B Computers

217 E. Main
Charlottesville, VA 22101
(804) 295-1975

Microsystems, Inc.
5320 Williamson
Roanoke, VA 24012
(703) 563-0693

WASHINGTON

Ye Olde Computer Shoppe
1301 George Washington
Richland, WA 99352
(509) 946-3330

WISCONSIN

MicroComp

785 S. Main
Fond du Lac, WI
(414) 922-2515

Madison Computer Store
1863 Monroe

Madison, WI 53711
(608) 255-5552

Milwaukee Magnetic Media
1750 West Silver Spring
Milwaukee, WI 53209
(414) 228-8930

Indianhead Computer
Box 178 Route 4

Rice Lake, WI 54868
(715) 234-4323

Olson Electronics
3125 South 108th
West Allis, WI 53227
(414) 541-1406

WYOMING

Control Technology
204 Crazy Horse Lane
Gillette, WY 82716
(307) 682-0300

CANADA

Omega Computing Ltd.
Box 220

Station P

Toronto, Ontario
Canada MS5S 2F7
(416) 425-9200

Robo-Tronics

509 16th N. W.
Calgary, Alberta
Canada T2M 0J6
(403) 282-9468

EUROPE

Pan Atlantic Computer
System GmbH

61 Armstadt

Frankfurterstrasse 78

West Germany

PUERTO RICO
Puerto Rico Key Punch
P.O. Box 2036

Hato Rey, Puerto Rico 00919
(809) 751-4042

SOUTH AMERICA

SAVE

P.O. Box 701
Cuenca, Ecuador
830-770

54935
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C2-8P

An exceptional value
in personal computing

CHALLENGER I

If you are interested in an ultra high per-
formance personal computer which can be
fully expanded to a mainframe class micro-
computer system, consider the C2-8P.

Features:
@ Minimally equipped with 8K BASIC-in-ROM, 4K RAM,
machine code monitor, video display interface, cassette
interface and keyboard with upper and lower case
characters. (Video monitor and cassette recorder optional
extras.)

M The fastest full feature BASIC in the microcomputer
industry.

B Boasts the most sophisticated video display in per-
sonal computing with 32 rows by 64 columns of upper
case, lower case, graphics and gaming elements for an ef-
fective screen resolution of 256 by 512 elements.

The CPU’s direct screen access, coupled with its ultra
fast BASIC and high resolution, makes the C2-8P capable
of spectacular video animation directly in BASIC.

M Fully assembled and tested: 8 slot mainframe class
microcomputer, six open slots for expansion. Supports
Ohio Scientific's ultra low cost dynamic RAM boards or
ultra high reliability static RAMs.

2 The C2-8P can support more in-case expansion than its
four nearest competitors combined.

M The C2-8P is the only BASIC-in-ROM computer that can
be directly expanded today to a complete business
system with line printer and 8" floppy disk drives.

W It is the only personal class computer that can be
expanded to support a Hard Disk! (CD-74)

The C2-8P is the fastest in BASIC, has the most sophisti-
cated video display and is the most internally expandable
personal computer. Therefore, it should be the highest
priced?

Wrong: The C2-8P is priced considerably below several
models advertised in this magazine. The C2-8P is just one
of several models of personal computers by Ohio
Scientific, the company that first offered full feature
BASIC-in-ROM personal computers.

For more information, contact your local Ohio Scientific
dealer or the factory at (216) 562-3101.
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The C3-B

by Ohio Scientific

The world’s most powerful
microcomputer system

is far more affordable
than you may think:

STANDARD FEATURES:

74 million byte Winchester tech-
nology disk drive yields mainframe
class file access speeds and
capacity.

High level data file software
makes high performance file struc-
tures like multikey ISAM easy to
use.

Triple processor CPU with
6502A, 6800 and Z-80 gives the pro-
grammer the best of all worlds in
performance and versatility.

Switchable and programmable
CPU clocks at 1, 2 and 4 MHz yield
maximum performance from each
microprocessor.

y
sy




B The included 6502A based ex-
tended disk BASIC by Microsoft
out-benchmarks every micro
available, including 4 MHz Z-80 and
LSI-11 with extended arithmetic.

B 48K of high reliability static RAM
is standard.

M High density 8” floppys provide
program and data mobility from
machine to machine.

Completely integrated mechani-
cal system with UL-recognized
power supplies; continuous duty
cycle cooling; modular construc-
tion and rack slide mounted
subassemblies.

Based on a 16 slot Bus-oriented
architecture with only 7 slots used
in the base machine.

Directly expandable to 300
megabytes of disk, 768K of RAM in
16 partitions, 16 communication
ports, plus console and three
printers.

I C3-B’s have been in production
since February, 1978, and are
available now on very reasonable
delivery schedules.

The C3-B was designed by Ohio
Scientific as the state of art in
small business computing. The
system places its power where it's

needed in the small business
environment; in the data files. The
C3-B’s advanced Winchester tech-
nology disk, coupled with its smart
controller and dedicated high
speed memory channel, gives the
C3-B data file performance com-
parable with today’s most powerful
maxi-computers.

The system can easily expand
upward from single user to multi-
user operation. Optional hardware
and software include a real time
clock and a 16 terminal (plus con-
sole) real time operating system.
Multiple terminal programs such as
multi-station order entry can be
programmed directly in BASIC. The
system is super fast because multi-
terminal 1/O can be handled
simultaneously with disk I/O due to
the smart disk controller!

By simply adding memory in the
alternate partitions, the system can
be expanded to full multi-tasking,
multi-programming operation. The
multi-terminal hardware supports
both asynchronous and synchron-
ous protocols in conjunction with
terminals and smaller computers
such as Ohio Scientific’'s BASIC-
in—ROM and floppy disk based
systems at transfer rates up to
500K bits per second.

B The C3-B costs only slightly
more than many floppy only com-
puters but offers at least a thou-
sand times performance improve-
ment over such machines (50 times
storage capacity multiplied by 20
times access speed improvement).

But what if your business client
cannot justify starting with a C3-B?
Then start with Ohio Scientific’s in-
expensive C3-S1 floppy disk based
system running OS-65U. When he is
ready, add the CD-74 big disk and
directly transfer programs and files
from floppy to big disk with NO
modifications.

That’s upward expandability!

*Rack as shown on right com-
plete with 74 megabyte disk, dual
floppys, 48K of static RAM, OS-65U
operating system and one CRT ter-
minal under $13,000.

Multiple terminal systems with
printers and applications software
are priced in the mid-20’s.

SHIO SGIENTIFIC
1333 S. Chillicothe Road e Aurora, Ohio 44202
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