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Features

26 Build the ECM—iOB, an OriginatelAnswer
Modern by Steve Ciarcial The Texas Instruments
TMS99532 forms the heart of a Bell—iO3—compatible
modem.

34 The Enhanced Vic-20, Part 2: Adding a
3K—Byte Memory Board by Joel Swank l Supplement the
Vic—20‘s standard 5K bytes of RAM and eliminate those
annoying ”out-of-memory” messages.

44 A User’s View of COMDEX by Jerry Pournellel
An impressionistic report of one of the largest gatherings of
computer dealers and manufacturers.

56 The Promise of Perpendicular Magnetic
Recording by Clark E. Johnson Jr. i As the Japanese
seem to have realized already. FMR represents the next
level of recording technology.

68 New Developments in Floppy Disks by Tom
Moran i New advances in floppy—diskorive technology
spurs intense cempetition.

36 Optical-Memory Media by Edward Rothchildl
Some background on how optical disks work. who makes
them. and how much data they can hold.

II 1 0 Will Removable Hard Disks Replace the
Floppy? by Larry Sariskyi improved data=storage
technologies may eventually eliminate floppy disks.

1 22 The Winchester Odyssey, From Manufacturer
to User by Jim Toreson i A look at drives. GEMS. and the
cost of doing business.

1 30 Building a Hard-Disk interface for an 5-100
Bus System. Part i: introduction by Andrew C. Cruce
and Scott A. Alexander i The first in a series of articles on

interfacing a Winchester disk drive to an S—lOO bus CPiM
microcomputer.

I 52 NAFLPS: A New Standard for Text and
Graphics. Part 2: Basic Features by Jim Flemingl How
to encode text and simple graphics elements in a standard
and efficient manner.

2 I 8 User's Column: Sage in Bloom. Zeke ll. CBIOS
Traps. Language Debate Continues by Jerry Pourneliel
The consummate computer user tackles his new writing
machine.

262 A Faster Binary Search by Dr. L. E. Larson iAn
important technique results in faster-running applications
programs and shorter response times.

295 Data Collection with a Microcomputer by Dr.
Mahlon G. Kelly i Using a TBS—BO Model l for environ—
mental research saves time and money.

3 10 Build This Memory, Part 1: How to Construct
a Low-Cost Memory with Ill [6 Memory Devices by
Cameron Spitzer i Take advantage of the low price of the
4i it‘s—type memory.
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33 'I A Peek into the IBM PC by Tim Field r An
assembly-language program enables an EpSon printer to
display all 256 characters used by the IBM PC.

389 Keywords In a Fuzzy Context by Thomas A.
Smith l' CBASlC programs for bibliographic search tell you
the degree to which various articles meet your
requirements.

41 3 ROTERP: An interpretive Language for Robot
Control by Gary Liming l High-level languages may help
bridge the gap between artificial intelligence and the home
experimenters robot.

4-36 Using SOUND Arguments for High-Precision
RTTY by Scott Persson i How to generate radioteletype
audio frequencies from an Atari 800.

453 Binary-Format Number Storage on the Apple II
Disk by David Eyes i A machine-language routine to read
and write binary data to a text file.

Reviews

190 until H by Stephen Schmitt
247.. 243, 251 BYTE Game Grid: Project Nebula by
Keith Carlson: Legionnaire by Gregg Williams; Omega
Race for the V1020 by Stanley J. Wszola

256 Ouickcode by Adam B. Green
232 Hayes's Stack Smartmodem by Norman C. McEntire

Nucleus

6 Editorial: The Software Revolution: Where Will We

Store All Those Programs?
14 Letters

22 BYTE’s Bugs
307', 450 Programming Quickies: Add Dimensions to Your

BASiC: Computing Telescope Parameters with the
OSI Superboard II

380, 462 System Notes: Circles and Ellipses on the Apple
ll: Adding a Trace to North Star BASlC

4?4 Event Queue
436 BYTE's Bits
Software Received
Ask BYTE
Books Received
Clubs and Newsletters
BYTELlNES
What's New?
Unclassified Ads
BOMB. BOMB Results
Reader Service
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In Thle lull.
Sophlm new operating systems and multitasking software promise to

alter significantly the way we use personal computers. Because of the large
memory requirements of the new We. we're sure to see changes lor'the
better in the nature of external storage devices. NM'mogu for mass
storage will become even more critical as the software revolution continues to
escalate. As Robert Tlnney‘s cover suggests. personal computers will steed a
large quantity of high-speed mass storage to hold all the software and outer
data that we'll generate. Our theme articles address the laeest developments
in niass storage. Clark E. Johnson Jr. discusses "The Promise of Perpendicular

Magnetic Recording," Tom Moran looks at "New BMW in Floppy
Disks.” Edward Rodrchiid writes about "Optical-Memory ltlledla," Larry

Sarlsky explores the question "Will Restrovable Hard Disks Replace the Flop-
py?“ Jim Toresori comentrm on “The Winchester Gdysoey." and in the rim
of a three-part series Andrew C. CW and Scott A. Alexander discuss
“Elliott-lg a Hard—Disk Interface for an S-I'OO Bus System." Plus we have part 2
of "NAPLPS. A New Standard for Text and Graphics." the second installment
in the VIC-20 series. “Adding a 3K-Byse Mommy Board," a review of Wild ll
from Digital Research and BYTE”: Game Grid. Steve Ciarcla mils you how to
"Build the ECM-loa. an Originator-Answer Modem," and more.
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Will Removable Hard Disks

Replace the Floppy?
Improved data-storage technologies may eventually

The floppy-disk drive has been the

method of choice for data storage for

several years now. But like all de

facto standards, its dominance is be-

ing challenged, in this case by the

development of a new storage
medium—the removable hard-disk

cartridge.

The cartridge appears to offer all

the advantages of the floppy disk as

well as increased storage capacity and

access speed. But before describing

this new method of data storage, let's

take a look at how and why floppy

disks were developed.
When IBM introduced the

System/360 computers, their low-

level microcode programs were

About the Author

Larry Sarislry is the utapresident of sales and

marketing for Syquest Technology. He has
more than 12 years' experience in marketing

data-storage products.

110 March 1933 @I ME Publications bu:

eliminate floppy disks.

Larry Salinity
Syquest Technology

47923 Warm Springs Blvd.
Fremont, CA 94539

stored in read—only memory (ROM).

By the time the IBM 370 was

developed, however, semiconductor

technology had advanced so far that

microcode storage could be im-

plemented in semiconductor

memory. This memory was volatile,

Newer microprocessors
can make use of

virtual storage only
with the faster access

speeds offered by hard
disks.

 

so a microcode Ioading—and-storage

device was necessary. Magnetic tape
was considered, but the need for

loading diagnostic programs as well

as microcode presented a problem. So

in 1973. IBM developed a cheap disk

and drive that provided the random-

access speed needed for diagnostic—

program loading. This low-cost, flex-

ible disk gave IBM an economical

random-access program-loading
device. And once such a device was

available, it was easy to add a write

capability for data storage. Sen-licen-

ductor technology and the IBM 370

had set the stage for the floppy disk,

the data-storage medium that helped

launch the small—computer revolu-
tion.

The revolution, however, was

spearheaded not by IBM but by in—

dependent manufacturers of floppy

disks such as Shugart Associates and

Memorex, who saw the value of low-

cost, random—access storage for

smaller computers. By 1975, 27 in-

dependent suppliers were producing

8—irlch HOPPY-diSk drives.

The new medium for storage

offered potent advantages. As
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Photo 1: A size comparison of the 3.9-inch removable hard-disk cartridge drive with

standard 51/4- and 8-inch floppy-disk drives. The cartridge drive is 1.625 by 4.8 by 3
inches.

Business Week reported in a May 17,

1976, article, ”Each standard disk

(floppy) has the data-storage capacity

of 3000 punched cards. The disks are
also reusable, easier to store and

mail, and inexpensive." The article

also predicted that "a new market

segment is opening up thanks to the

development of the cheapest of com-

puters—the microprocessor or com-

puter-on-a-chip. "

As these prophetic words were

written, Shugart Associates was

developing a lower-cost Sid-inch
flexible-disk drive. It was this drive

that signaled the decline of cassette

tape. The Sid-inch floppy—disk drives

and media cost less than comparable

cassette-based storage. They offered

an average access time of about half a

second compared to the cassette’s 20
seconds. And their error rate was two

orders of magnitude better than that
of cassettes.

The Winchester Disk

While lower-cost Ski-inch floppy
disks gained most of the attention in

1976, Memorex saw another IBM-

developed storage technology that

could be used in small computers. lts
Model 601 hard disk was the first

small Winchester system to be
available from a source other than

IBM. By protecting the read/write

heads and disk platters in a sealed en-
vironment, the Winchester could

deliver higher data-storage capacities.

faster access, and greater reliability at

a lower cost per byte. While the 601’s

disk diameter was a hefty 14 inches,

successive Winchester—technology
disk drives reduced it to 3 inches and

then 5% inches.

The history of disk storage has

been a tale of increasing compactness.

The first 14-inch Winchester-type

drives paralleled established storage-
module devices. The 8-inch Win-

chester followed the 8-inch floppy
disk. The Sl/a-inch drive was com-

patible in size with its corresponding

 

It’s not Magic, it’s NEC.
NEC distributors

pull miracles out of
O Thimble.

 

 
NEC information Systems. inc.
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