by NAT FRIEDLAND, Antic Editor

| 540 megabytes of memory. Ona disk

{ that's smaller than 4 45 rpm phon0~ _

graph record.
l What-does that rﬁal;y rean?

540 megabytes is mote than 500

million. chamcters—enough typed
characters w streich 1,000 miles from
San Francisco to Denver., it's equal to
the armoun of informasion that could
be stored Gn 6,000 Aez floppy disis,
or in 30 cubic feet of prmtcd
pages. .

The__b,mmesspcop!e who go w the
huge twice-yearly Consurer Eled-
tronics Shows are cynical pros who
have seen it all, & takea a lot e get
them excited, ot

But the Atari c*:;hlb.t at the Clm:ago
CES in June was packing them in to

- see something gcauinel?‘-ﬁiﬂv—-‘ihé'l o
540 megabyte CD ROM system (Cory _

pact Disk, Read Only Memory) run-
ning on the 52057 computer.

Sofiware by the Activenture Corp.”
of Moaterey, - California put the
26-volume Grolier Encyclopedia on

a €D ROM disk—along with a smart
database that finds all references for
any word in ihecnqrciapcdm in (hrtc
seconds .

This system will be premiered only
with Atiri ST computers. Atari s com-
mitted to release a2 CD-ROM player—
targeted o retail at $599%—by the end
ofthe year. Grolier will pmb:'ib!y price
the CD ROM encye iupt.dm dl\i\ at
arpund $150:200, :

~

DRI BONUS

'CD ROM on the ST computers is in
_fact a major bonus from the Atari-
‘Digital Research connection. The
company that developed the three-
“second encyclopedia-indexing soft-
ware was founded by Tom Rolander,
a former operating systems architecs
tute designer at Digital Research Inc, =

(DRI).

Rolander has been a close associate

of DRI chairman Gary Kildalt since
they met at the University of Wash-
mgton (4 years ago. They're both
fnn.unui pilots and share ownership
of a small armada of airplanes, in-

Tom Rolander holding the CD ROM disk

cluding acrobatic and ultra-light
models. As an individual, Kildall is
listed as technical consuit.mt to
Activenture,

" THE JACKINDISK

In January 1985, Rolander and Kildall
went o see Amari Chairman Jack

* Tramiel. It was Activenture’s very first

mecting 10 rise ouside support,
Retander :md Kildall expliined |
how CD ROM todk advantage of the. |

“ new optical disk u.chno!c_-;,_y currently
~ becoming popular for digitaf audio

recordings. Read-only opticat disks
were afready being  inexpensively
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mass produced and could be adapted |

t0 hold vast amounts of any kind of
compuzer-readable information.

They told Tramiel that the Bible,
Shakespeare’s complete works, the
total card catalog of the Library of
Congress, entire medical and law
databases, computer programs and
video images too—virtually any type
of data could be digitized, stored on
optical disks, and referenced almost
insamtly by a personal computer,

Only rwo CD ROM disks would be
nceded to store every phonc listing in
the USA for speedy updating,

A single CD could hold a world
atlas, a complete directory of inter-
national airline schedules, and de-
tailed information about major
destinations. It would be like having
an expert travel agent on a disk.

Interactive CD ROM cookbooks
could be programmed to recommend
recipes based on your input of the in-
gredients availabie in your refrigerzios

or on sale at weekly specials. - " ¥

After 15 minutes of this, Tramicl
looked off into space and said quietly,
“This would give people a good
reason to buy my new computer,
wouldn’t it?

As a result of that meeting, not only
will the Atari ST will be first micro-
computer to have CD ROM capabhil-
ity—Atari will have exclusive rights to
the Activenture process for some time
after release.

EXCLUSIVE INTERVIEW

In the person of Technical Editor Jack
Powell and myself, Aatic was the first
continued on next page

Video Editing Bank

. 24

faver of piastic that
makes the CD cxtrf:mcly hard to
,damage A CD “player . reads :the
‘coded pits by usinga laser head and
ar mirror that focuses the Ilght onto
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- BROW/SE MODE -

publication to interview Tom
Rolander at Activenture after his

triumphant return from CES. The

company is located in a brand-new
high-tech office complex. It's along-
side the Monterey Airport so that
Rolander can clear his mind with
flight breaks, if he gets bogged down
in 2 programming problem.

Enthusiastic and personable,
Rolander started Antic’s visit by
showing off the latest version of Facts
and Figures on an Atari 5208T. This
is the program that comes with the
encyclopediz disk and controls all the
CD ROM operations.

It should be emphasized that ihe
software we saw here and at CES was
not merely a demonstration fragment.
The program was fully operational,
with apparently only minor debug-
ging left.

Rolander called up the Encyclo-
pedia Bookshelf screen and showed
us the Browse Mode, which is like
flipping through multiple books and
pages with unprecedented ease and
convenience. Using the mouse, you
can swiftly move forward and back-
ward, choose any individual volumes,
sections and entries.

It’s a 1ot handicr than shelving and
reshelving five cubic feet of en-
cyclopedin books. And any of the text

displayed on screen is easily copied
to your printer or disk.

We then switched to Search Mode,
the real selling point of CD ROM
databases. Rolander invited us to ask
for any article or reference. We re-
quested “Transylvania” In a few
seconds we had a long list of refer-
ences and were clicking our way
alphabetically through arricles about
Balkan history and geography, the int-
famous Elizabeth Bathory and good
old Viad Dracula.

The program can also do relational
searches. It will seek out as many
multiple topics as can be fit into some
500 characters. And you can choose
whether you want only those mul-
tiple topics mentioned in the same
sentence, same paragraph, or simply
any article containing the multiple
topics.

We asked for a multi-topic search
on: German, Submarine. A full screen
of references popped up in 2 flash. As
we scanned the alphabetized head-
ings, we were surprised to sce an

~entry fot “Hemingway, Ernest.”

Unable to resist taking a look, we
immediately clicked to Hemingway's
biography article and discovered that
the preat novelist considered himself
t0o be a volunteer anti-submarine
watcher during WW1 when he lived

in Cuba, This is typical of the kind of
unexpected information that Activen-
ture’s CD ROM software consistently
turns up.

For a search on pioneer psycholo-
gist Carl jung, Rolander selected the
Biblicgraphy choice from the search
window menu. We instantly saw 2
screen full of book references, ar
ranged by topics and subtopics. Here
is another valuable research tool pro-
vided by the Activenture CD ROM
software.

We asked Rolander if the software
would support “wild card” searches.
He said that it could be done, but he
was stili trying to decide on a wild
cardd system that would be easier for
non-programmers than the asterisks
and question marks commonly used
in computer files for indicating the
search’s wild characters, )

The hardware set-up doing all this
was a standard 520ST cabled to a
Philips CM100 CD ROM player via a
prototype controller box. When the
product is released, the controller
interface circuitry will be reduced to
a board inside the disk player

Atari plans to contrzct with one of
the major CD ROM manufacturers 1o
make 2 disk player for sate under the
Atari name. At this writing, Philips
was the front-runner for the deal. The
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disk mastering for Facts and Figures
has been done by Philips in Holland.
The first CD ROM mastering facility
in. North America was dve 10 be
opened by 3M this fall.

HOW COMPATIBLE?

We started by bringing up our ques-
tions about CD hardware. How dif-
ferent 'is CD ROM from standard
digital-audio disk technology? Could
you use CD ROM on any compact
disk player?

“No, it’s not 100% compatible with
digital audio. But the idea is o keep
down CD ROM costs by using as
much as possible of the CD audio
technology,” said Rolander. “And
there is a universal CD ROM standard
that has been accepted by Philips,
Sony, Hitachi and zll the other major
manufacturers involved in the field.
Se there won't be any problems with
competing formats”’

Similarities between CD ROM and
CD audio include the same 4.75-inch
disk size, with identical mastering and
duplicating processes. This keeps
expenses low. 1t costs no more than
$4.000 to make 2 master disk for
pressing. The cost for pressing 1,000
disks is $4 apiece.

All CD players share the same prin-
ciples of laser optics, the same motor

- SEARCH MODE -

and drive specifications. However, CD
ROM requires greater precision in
mechanically positioning the laser
head and mirror.

Also, CD ROM neceds a higher
degree of error correction accuracy.
It uses 10 to the minus 12th power—
meaning you might get a typographi-
cal error once in a triflion times. This
is accomplished by adding 288 bytes
of error correction code onto every
data “block™ of 2,048 bytes. An un-
formatted CD ROM disk could actu-
ally store 600 megabyies.

“CD ROM needs these more precise
tolerances because you cannot have
the two-or-three bit error factor that's
acceptable for compact disk aundio
reproduction,” said Rolander. Accord-
ingly, he wouldn't be surprised if top-
of-the-line CD» ROM players also in-
clude audio disk capability in the near
future.

WHAT'S ON TAPE

“Any text that's stored on magnetic
tape can be machine read and auto-
matically indexed by our software,”
said Rolander. This immediately made
us ask how much reference material
was now available on magnetic tipe.

His answer was that just about all
printed matter of any substance that
has been published within the past

soscyanine and

2 ntrol:
stepolaning have beer use
orghing _ggéctwa ZRREHUR- 0. TUCKER -

five years could be found on wpe.
That's because the largest state-of-the-
art typesetting machines, such as the
Compugraphic 8600 and the top-line
Mergenthaler model, normally keep
the text data on electronic pe.
“Also there are the huge libraries of
information already processed elec-
tronically for online databases,”
Rolander added. A surprising
amount of this material is in public
domain, often because it has been
prepared by the government.”
Rolander predicts that CD ROM
will soon replace microfiche film
storage of documenis. Activenture has
aiready been contacted by a U.S. in-
telligence agency about the possibil-
ity of converting vast libraries of raw
information into CD ROM databases.

CD ROM SOFTWARE

To get a better idea of how Activen-
ture’s software is set up to access
massive amounts of data so rapidly,
Rolander took us into Activenture's
development room,

We walked up two stairs onto the
raised floor of an air-conditioned
compater center and saw an array of
state-of-the-art computer hardware.
The heart of the system was a VAX
117750 super-minicomputer with 8

continued on next page
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megabytes of main memory and 1500
megabyte disk drives,

Across the aiste from the VAX was
the video equipment, featuring a Sony
professional broadcasting one-inch
tape deck. A complete video editing
system worked off the Sony, including

® a character generator, special effects
§ and digitizing consoles and a camera
3 stand.

This video set-up has been used for
establishing that it’s technologically
i possible to incorporate digitized illu-
| trations into the Facts and Figures
i database text. However, the first en-
i cyclopedia release will not include
 itlustrations.

i “For one thing, processing the pic-
| tures is very labor-intensive, Rolander

explained. “We could fit 13,000 il-

lustrations onto the current encyclo-
pediz disk, at 32K memory per illu-
stration. But that would mean some-
-body has to piace i3, 000 p:cturea on
. the camera., stzmﬁ and operate’ the
- recording -_comrql_s each time.”
~But that wasn't all. “Up to,now, the
cncydopedxa companics  normally
own only.a small percemage of the
illustrations. they print. The rest are
leased from archives for one-time use.
- Activenture does not presently have
- the resources to negotiate rights for
thousands of pictures. However, I'm
sure it won't be long before fully
illustrated CD ROM damabases are
marketed”

Rolander sees Activenture as an
“optical typesetter” Paid by royalty
fees, Activenture offers the service of

* creating a fast, interactive index for
-existing reference material and data-
' bases. When Rolander isn't hurrying
1o finalize his software in time for
Atari’s Seprember deadline, he's flying
~East to meet with traditional publish-
ers and sew up more CD ROM rights.

HOW IT'S DONE

The CD ROM disk has four different
sections. First is the raw data—which
is nothing more than all of the en-
cyclopedia, from At Z. Thm comes
the index, or table, which contains
pointers to all unique words in the en-
cyclopedia. Next is the. directory,
which is similar to the file mianage-
ment sectors of a floppy disk. It tells
“ithe program where to find a file on

the disk.

Finally, there is the Facts and
Figures software, which loads into the
computer and runs the show. At this
writing, Rolander was uncertain
whether this section would be on the
CD ROM or on a separate floppy disk.
It depended on whether Atari made
the CD ROM Player a self-booting

‘ per:phcml

Al thc Activenture CD ROM soft—

 ware was programmed entirely in the
C language, Afier Rolander wrote his -

minicomputer indexing program, it
took the VAX no more than six hours
to read the approximately 58 million
characters in the Grolier Encyclopedia
and create the index wmble. |

The program counted the number
of unique words at just around
141,000. Some 30 “stop words'—
including but, a, and, of, the, etc—
were ignored in the index.

At the same time, the unique words
were also alphabetized and every one
of their locations in the encyclopedia
was mapped. One reason for the
lightning speed of the Facts and
Figures software is that it searches
references in the index, not in the
encyclopedia.

Interestingly, the fully mapped in-
dex takes up 50 megabytes, almost as
long as the 58 megabytes of the en-
cyclopedia itself. However, the entire
encyclopedia and index only require
one-fifth of a standard compact disk!

The encyclopedia text files must be
usabie with video monitors that have
different resolution formats. So the
software formats the text in real time
as it is going into display.

“To keep the program moving fast, -

it calls up very large buffers,” said
Rolander. “In fact, it will use whatever
free memory is available” The storage
buffer requires a minimum of 64K,
and the Facts and Figures software
will also need its own 64K of RAM.

Transfer rate of the CD ROM is 150
kilobytes per second. An important
design element of the 8T, to speed this
huge data transfer, is the DMA (Direct
Memory Access) chip. And it’s no ac-
cident the ST has this capability.
Rolander and Atari ST hardware
designer, Shiraz Shivji, worked closely
together, once it was decided the ST
would have CD ROM as a peripheral.

CD FILE FORMAY

The format of a standard floppy disk
consists of tracks in concentric rings,
each consisting of a number of sec-
tors, Optical laser disks have two stan-

- dard formats: CAV (Constant Angular

Velocity) and CLV (Constant Linear
Velocity).

CAY is similar to floppy disk for-
mats. The tracks are concentric rings,
cach containing 2 number of sectors-—
except the sectors are called “frames™
or “blocks” The CAV format wastes
a great deal of space. The outside
tracks are longer, but they contain the
same number of blocks as the shorter
inside tracks. However, CAV is easier
to program for read-write access, and
some laser video players use this
method because it permits “‘freeze-
frame

CLV s a spiral format, much like a
phonaograph record. All the blocks in
CLV are equidistant along one long
spiral. So there are three times as
many blocks per track at the outer
edge as there are towards the center.
The CD ROM’s 540 megabytes in CLV
format are divided into 270,000
blocks, with 2,048 bytes in each
black. CLV is the format of CD audio
and some video players. Rolander
chose the CLV format for his CD ROM
system because it permits far more
storage.

AND THE FUTURE

Personally we can’'t wait until
something like the microfilm library
of the “New York Times” becomes
available on CD ROM so that we can
browse among odd and obscure facts
to our heart’s content.

At the same time, we have told our
typesetter {the same one since Antic
began) never to ecrase any of the
magazine's floppy disk files from now
otx. It would not be a bad idea to bring
out a CD ROM disk containing cvery
issue of Antic. All topics and all
listings ever printed in the magazine
would be instantly accessible via the
CD ROM database.

And while we are at it, we might
as well include every program in the
Antic public domain library on the

same disk. . .
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