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COVER STORY
BY MICHAEL FISCHER
You ve finally decided
to add a hard-disk drive
to your Apple, but you
don't know which lo

L4
AIR-W1S
choose? To help you

D E 'veg out, we review Six
major brands, and we
Me A‘ guide you through the
selection process.
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ard-disk drives don’t excite
you? Once you've exper-
ienced the significant in-
crease in computing power
and speed they provide, together
with the ease of always having the
right disk available, you'll prob-
ably change your mind. Owning a
hard-disk drive may even begin to
seem imperative if you have an Ap-
ple Ilcs. Sophisticated G5 programs
can take a long time to load, and
they require heavy disk access,
both processes that a hard-disk
drive can speed dramatically.
After you decide to add a hard-
disk drive to your Apple Il com-
puter, you face many different
choices, since many hard-disk

drives are available for the Apple Il
family. Some work only with cer-
tain machines. Others can handle
only certain operating systems.
This article will help you through
the selection process.

My viewpoint is that of a user. |
discuss hard-disk drives in terms
that should make sense to every-
one. You won't find discussions of
transfer rate, average latency, or
skewing factor, These fairly techni-
cal measurements are of marginal
assistance in selecting a drive. The
selection process, particularly for
Apple 11 drives, is much simpler.

The two main reasons for get-
ting a hard-disk drive are conve-
nience and speed. Convenience is

having all your programs and doc-
uments in one place. You don't
need to search through your disk |
box for the right disks. In addition, |
a hard-disk drive transfers infor- |
mation considerably faster than a |

floppy disk can. In short, a hard-

| disk drive is a very large, very fast

disk drive.

Your selection of hard-disk
drives depends on which computer
you have. The table on the next
page shows the units that work
with each type of computer. Some
hard-disk drives work with every
member of the Apple II family.

You can use the space on your
hard-disk drive in different ways if
the drive manufacturer allows you

PHOTOGRAPHY BY JOHM GREENLEIGH
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Hard-Disk/Computer
Compatibility

When choosing a hard-disk drive. look here first to see which brands you can connect to
vour Apple I, Then evaluate the drives based on their individual features described in

the article,
COMPUTER COMPATIBLE HARD-DISK DRIVES
Apple lic with oider ROMs  Quark QC-10, Quark 0C-20

 Apple lic with newer ROMs

ProApp 10, ProApp 20, Quark QC-10,

(enhanced) Quark QC-20
Apple 1l Plus, lle, or ll6s Quark QC-10, Quark QC-20, Sider D2,
B Sider D4 AN P
‘Apple lle with Protocol ProApp 10, ProApp 20
‘Converter (UniDisk 3.5
| controller card) eR 4t
Apple llgs ProApp 10, ProApp 20
m ggus, le, or llas with ﬁppia ngﬁ} ZA‘!JpIe mﬁ.m‘m
\ | card yperDrive , HyperD h
i ProApp 20S, ProApp 40S

Apple Il Plus, lle, or llGs with
_CMS SCSI card

CMS SC20/AlIS, CMS SC40/AlIS,
CMS SD20/AlIS, CMS SD40/AIIS

to partition the space. For example,
you can use one portion for Pro-
DOS programs while you use an-
other for DOS 3.3 programs. Or
you can use one portion of the disk
for Apple Il ProDOS programs and
another for Mac programs. The ta-
ble “Partitionable Drives” on page
36 lists the various hard-disk drives
that you can partition and the
| types of partitions available.

The first step, then, is to select a
drive manufacturer or two, based
on what computer or computers
you are using and whether you'll
need to divide the disk among dif-
ferent operating systems. The next
determination is how large a disk
drive you should get.

Hard-disk drives come in differ-
ent sizes, depending on the
amount of data each holds, typical-
ly either 10, 20, or 40 megabytes. A
megabyte is approximately one
| million bytes of information, A

single text character typically takes
up one byte of storage. Thus, a 10-
| megabyte hard-disk drive holds
| the equivalent of 73 5%-inch flop-

py disks, or nearly 13 3.5-inch flop-
py disks.

Ten million characters may
seem like a lot, but you can fill it up
fairly quickly. If you are planning
to partition the drive among differ-
ent operating systems, you will
generally need a larger disk than if
you use it for only one system. In
making your size determination,
remember that the cost of an addi-
tional 10 megabytes on a single
hard-disk drive is considerably less
than the cost of a second 10-mega-
byte unit,

Operating Restrictions

Both ProDOS and DOS 3.3 place
restrictions on the use of a hard-
disk drive. The part of the hard-
disk drive devoted to DOS5 3.3 must
be divided up into different vol-
umes, each with a size of either 140
kilobytes (the standard size of a
54-inch DOS 3.3 floppy disk) or
400 kilobytes (the maximum size of
a DOS 3.3 volume). This restriction
is the main limitation DOS 3.3 im-
poses, but ProDOS imposes several
limitations of its own.

A ProDOS volume currently is
restricted to a size of 32 megabytes,
Thus, under ProDOS, a 40-mega-
byte drive must be divided into
two 20-megabyte volumes, or one
32-megabyte and one B-megabyte
volume. The other restriction of
ProDOS is the number of files it
permits in the root directory. You
cannot place more than 51 files in
this directory of a ProDOS disk. A
subdirectory, which can be one of
the files in the root directory, can
contain as many files as you like,
however.

With 3 140K er BOOK flappy

disk, you'll rarely come up against
this limit because you'll run out of
disk space well before you create
that many files. With a 10-mega-
byte or larger volume, though, you
may easily have more than 51 files
on the disk. The solution is to ar-
range the files carefully, using logi-
cally designed subdirectories, so
that no more than 51 files are in the
root directory.

Certain ProDOS programs also
place a restriction on the number
of files in a subdirectory the pro-
gram can recognize in its disk
operations. If you notice that a file-
name does not appear, even
though you know it is on the drive,
you probably have a program with
this problem.

Copy-Protection

Copy-protection is another con-

sideration in hard-disk drive orga-
nization. You cannot put a copy-
protected program onto your hard-
disk drive, with three exceptions:
1. You can use some copy-protected
programs on a hard-disk drive
with a special program. The best
known of these programs is Cata-
lyst from Quark. Catalyst works
only with programs that follow the
Catalyst copy-protection standards.
2. You can install some copy-pro-
tected programs, such as Sensible
Speller. on your hard-disk drive
even though you cannot copy the
program onto another floppy.
3. You can copy some copy-protect-
ed programs to your hard-disk
drive. When you start that particu-
lar program, it requests that you
place the original disk in one of
vour floppy drives.

Finally, you should give some
consideration to how you will se-
lect from the programs on your
hard-disk drive. Selecting pro-
grams from a menu is usually
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Partionallc Drives

Some hard-disk-drive makers lef you divide up the disk space into partitions. This chart
shows which drives accommodate partitioning.

DRIVES TYPE OF PARTITION
Apple HD20SC and HD40SC  None
CMS 5C20, SC40, D20,  Different ProDOS volumes that can be

and SD40 used by one or multiple Apple Il
computer(s) equipped with CMS SCSI
cards. Can be shared between an Apple
Il and a Macintosh.

 HyperDrive FX/20 and FX/40 None

Quark QC-10 and QC-20

ProApp 10, 20, 20S, and 40S Can be shared between an Apple Il and a
Macintosh. The Apple Il portion can split
between the DOS 3.3, UCSD p-System,
and ProDOS operating systems.

Ganbasharedbman.&ppta lland a

Macintosh computer. The disk can be

divided into multiple volumes of varying

mfﬂfu&ahyelmm‘meh‘lacinm'x
8

Sider D2, D4, and C46

simpler than remembering the Full
program pathname and issuing a
Run command, You can use a pro-
gram-selector program, such as
ProSel, RunRun, Catalyst, or Desk-
Top (on the 1IGs), These programs
usually return you to the menu
after you've run a program.
| Let's take a look at the six major
| brands of hard-disk drives for the
Apple 11 family. There is a great
deal of similarity between drives of
different sizes from the same man-
ufacturer, so I reviewed one drive
only from each vendor. I'll discuss
what sorts of drives each vendor
makes and describe the size and
noise level—factors to consider
when selecting a drive. I'll also list
what type of indicator lights each
drive has, an important feature for
many people. Indicator lights can
tell you if the system is hung up or
let you know that evervthing is
| proceeding smoothly.

The disk can be divided into multiple
DOS 3.3 areas (either 140K or 400K in
size), four CP/M volumes, four UCSD
p-System volumes, and two ProDOS

- volumes.

Apple makes two SCSI hard-
disk drives (see "“SCSI Drives,”
which accompanies this article, for
an explanation of the term SCSI)
that work with the Apple II Plus,
Ile, or 11GS with an Apple SCSI in-
terface card. The units are the 20-
megabyte HD20SC and the 40-
megabyte HD40SC, The drives are
identical except for their disk ca-
pacity. I tested the HD205C with an
Apple 5CSI card.

The HD20SC is one of the larger
units tested in terms of the amount
of desktop space it requires. It mea-
sures 10 inches wide by 10% inch
deep and 3 inches tall, It is about
midrange among the units in terms
of fan noise, and it also makes a
chirping sound whenever the
drive head moves from one track to

another. A red light on the front
panel indicates drive activity.

You can place the Apple SCSI
card in any slot of an Apple Ile or
IIGS if you are going to connect one
or two drives to it. If you are going |
to connect three or four drives, you |
must install the card in slot 5. On
the Apple Ilcs, doing so prevents
use of the built-in Smartport for
connecting 3.5-inch drives.

Each drive in any SCSI system,
and the SCSI card itself, must have
a unique “priority” number (see
“SCSI Drives”). You set the priority
of the Apple HD20SC by pushing a
wire into a small hole in the back
of the drive, and you change the
S5CS5l-card priority by means of a
jumper on the card itself.

This drive doesn’t have any
unique features, but if the Apple
label is important to you, it might
be worth the extra price you pay.

The CMS family of SCSI hard-
disk drives requires a CMS 5CSI-
interface card. The Apple SCSI card
does not work with them. You have
to follow the documentation close-
ly to properly configure the card,
unless it comes preconfigured. The
price you pay for the versatility of
the CMS SCSI card is its configura-
tion complexity. You can connect
two CMS drives or two partitions
on the same CMS drive to each
SCSI card. | tested the 40-megabyte
CMS 540.

One distinguishing feature
CMS provides is the ability to con-
figure the SCSI card to permit read-
only access to a drive or partition.
Your computer can then read a file
from the hard-disk drive but not
modify or delete the file. Read-
only capability is useful when two
or more computers are sharing files
on one hard-disk drive,

The read-only capability can be
troublesome, though. If you start
AppleWorks from a read-only vol-
ume, for instance, you will find
yourself in an endless loop.
AppleWorks will request that you
remove the write-protection from
the volume on which it is located,
something you cannot do.

Besides the CMS 540, the com-
pany also sells a 20-megabyte unit.
Although CMS makes higher-ca-
pacity units, they are not very prac-
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tical for an Apple II, in view of

ProDOS's volume-size restriction.
The CMS5 drive is the quietest of
all the hard-disk drives 1 tested.
You hear just the noise of a fairly
quiet fan. It has two lights on its
front panel: A green light shows
that the unit's power is on, and an
amber light indicates that disk ac-
cess is occurring. The unit is box-
shaped (10 x 6 x 5.5 inches), with
a retractable carrying handle—the
editors at A+ call it the CMS5S
lunchbox. CMS also sells a stack-

shaped unit that you can stack
above or below other components.

HypcrDnive FX

General Computer manufac-
tures the HyperDrive FX in 20- and
40-megabyte configurations. The
company is known in the Macin-
tosh world for having created the
first fast internal hard-disk drive
for the Macintosh. General Com-
puter also has an external SCS5I

HI-TECH PERIPHERALS
5" Apple Compatible
Floppy Disk Drives

The HI-TECH Models of Apple I, Il plus, lle, llc & IGS compatible disk
drives and eccessores are designed and manufactured to the highest
standard of quality and reliability demanded by the marketplace

Hi-Tech offers a long term factory warranty on all disk drives and accessores

DRIVES
548-25G5  Hall Heght Apple IGS Drwve-Platinum
548-25HE  Hall Heght Apple lic Dirfve-Platimm

548-25HC  Hall Hesght Apple lle Drive-Platinum
548-25FE  Ful Height Appie 0 Drve
54B-B5HE  Half Heght Apple lle Drie
548-25HC  Hall Heght Apple lic Drive
548-2555 Side'Sce-Duo 2 Half Heght Drives

ACCESSORIES
HTMWX - BO/E4 Memory Expansion
HTMX - 256K Memory Expansion
HTMX - 1MEB Memory Expansion
HTSS - Super Serial interface
HTPF - Paralel Frinter Intarface
HTPG - Paraliel Graphc Cord
HTSC - Mo Siot Clock
HTAL - Apple Il Controller
HTAD - Appla lic Adapter

For Information and Location of Your Local Dealer Cal: (714] 881-0027

These products are available through:

Programs Pus — CT = APPLE Co-op — WA,

Flick's Educationsl — GA  * Cornputer BANG — FL '

* ‘World Diats — CA
Dt

5V Systems — M

Sidicon Express — OH Interrationsl

"Apple = & mgstered trademark of Apple Computer, inc.

H-TECH PERIPHERALS
A Wholy Owred Subsclary OF
Winrthimoors Industres, Inc

5431 Commercal Drive
Huntington Beach, CA 52648
[714) Ba1-0027

TLx: 2277724-TME

FAX: [714] B40-3678

—=
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hard-disk drive, the HyperDrive
FX, that works with the Apple Il
Plus, Ile, llGs, and Macintosh.

The HyperDrive FX/20 is a 20-
megabyte unit resembling a fairly
thick book placed upright on its
spine. The unit is 8 inches high, 13
inches long, and 4 inches wide,
with a handle built into its top. The
HyperDrive FX is somewhat noi-
sier than the CMS drive, but the
only noise comes from the fan. It
has a single red light on its front
panel that indicates when disk ac-
cess is occurring.

You must use the Apple SC5I
card with the HyperDrive FX. To
install the hard-disk drive, you
place the SCSI card in your com-
puter, connect a SC5I-system cable
between the card and one port on
the HyperDrive, and place a 5CSI
terminator on the other port on the
back of the HyperDrive. If you are
going to use more than one Hyper-
Drive {or the HyperDrive and an-
other SCSI unit) at the same time,
you will also have to check the
SCSI identification number of each
unit. The HyperDrive comes with a
utility program that permits you to
check and change this value.

General Computer includes Ap-
ple’s Backup Il program (see
“Hard-Disk File-Maintenance,”
which accompanies this article)
with the HyperDrive FX, as well as
a hard-disk-drive manager pro-
gram called FX Manager. FX Man-
ager lists all devices on the S5CSI
bus, tests or initializes the hard-

disk drive, and checks or changes
SCSI identification numbers.

Profpp

The ProApp hard-disk drive is a
versatile drive, working with the
Apple Ilc, e, and IIGs as well as
the Macintosh. It is a non-5C5I unit
that comes in 10- and 20-megabyte
sizes. ProApp also makes a SCSI 20-
megabyte model. The non-5C5I1
unit is 3 inches tall, 6% inches
wide, and 10 inches deep. At this
writing, ProApp units came with
an external power supply, but new
models under development have a
built-in supply. I tested a 20-mega-
byte unit with an external power
supply, which lowers the heat in
the drive unit itself, The power
supply fits nicely on the foor,
much like the Ilc power supply.

[ﬂﬂml::..--—cnx..



The fan noise of a ProApp is
about midway between that of the
CMS drive and the HyperDrive FX.
The drive also makes a fairly quiet
chirping sound whenever disk ac-
cess occurs. There are three lights
on the front panel. A green light,
labeled ready, blinks when the
unit is first powered on and re-
mains on when the unit reaches its
ready state. A red light, labeled
disk, shows when disk access is oc-
curring. The third light is labeled
busy. If any of the lights blink after
the drive has reached the ready
state, something is wrong with the
drive,

The standard ProApp connects
to an Apple II Plus, Ile, or IIGs
equipped with either a UniDisk 3.5
drive controller card (Protocol
Converter), or to the disk port on
an enhanced Apple Ilc or Ilcs. If
you connect the drive in a chain, it
must be the last drive in the chain.
The SCSI model uses an Apple
SCSI card.

The ProApp unit can handle
three different Apple Il operating
systems: DOS 3.3, ProDOS, and the
UCSD p-System (Apple wversion
1.3). You can also have a coresident
Macintosh partition. Utilities and
the three operating systems come
with the drive. The version of DOS
3.3 that comes with the ProApp,
called RigiDOS, is a modified DOS
and is not guaranteed to be com-
patible with all DOS 3.3 programs.
I was unable to find any major pro-
gram that did not work with the
unit. The Chooser utility permits
you to specify which operating sys-
tem will be active when you start
your ProApp and also allows you to
switch between operating systems.

The ProApp Company has been
acquired by an IBM hard-disk-
drive manufacturer named Logic
Array, which is continuing to man-
| ufacture the drives under the

ProApp label.

The Quark QC works with the
Apple Ile, Ilc, and Macintosh and
can handle both the ProDOS and
UCSD p-System operating systems.
You can partition the drive into as
many as 63 different volumes, with
up to four different volumes active
at one time. Each volume on the
QC drive has a specified size,
name, and operating system and

certain access restrictions, The
three access levels are public,
group, and private. You specify for
each access level whether access is
permitted and, if so, whether ac-
cess is read only or read, write, and
delete.

The QC-20 drive 1 evaluated
contained 20 megabytes of storage
and had the largest physical di-
mensions of any of the drives | test-
ed. (The QC-10, which is the same
physical size, contains 10 mega-
bytes of storage.) The drive is 14

inches wide, 9 inches deep, and 4
inches high. The top of the unit has
no ventilation slots, so you can
easily put the QC on top of your
computer and put your monitor on
top of the drive. The Quark QC's
noise level is about the same as that
of the ProApp. The drive has a sin-
gle red light on its front panel that
shows when disk access is taking
place.

Installation of the Quark QC
varies with the computer setup.
The steps are not difficult, and the
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Attention all FX80, FX100, JX, RX, & MX owners:

You alread
a

Now for $79.95 you can own
the rest. You see, today's new dot
matrix printers offer a lot more.

Like an NLQ mode that makes
their letters print almost as sharpas
a daisy wheel. And mode switch-
ing at the touch of a button in over
160 styles. But now, a Dots-Perfect

ovynhalfof
printer Now

$79.95

upgrade kit will make your printer

work like the new models in min-
utes— at a fraction of their cost,

And FX, JX and MX models will

print the IBM character set, toc.
So, call now and use your Visa,

MasterCard, or AmerEx. Don't

replace your printer, upgrade it!

1-800-368-7737

(Anywhere in the United States or Canada)

Sample of - Sarmpie of
o R mtiigs wehaous
=, (Dots-Perfect) <

*»Dresselhau
BS50 Vineyerd fwve,, Ste. 405, Rancho Cucamonga, CA 81730

An upgrade kit for EPSON FX, JX, RX, & MX printers
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= Alphabetize catalog.

= Convert DOS to ProDOS & vice versa.

= And many maora.

BACKUP YOUR
PROTECTED SOFTWARE.

With COPY Il PLUS' fully automatic bit
copier (for 5.25" disks), simply type in the
name of the pru-%ram you want to backup
and COPY Il PLUS does the rest. (We
update COPY |l PLUS often to handle
new protections; you as a registerad owner
may update at any time for $15 plus $3s/h.)

Parameters for hundreds of programs ane
right on disk. Also includes a track editor,
sactor editor and HI-RES disk display.
COPY Il PLUS is supplied on a standard
ProDOS diskette. Runs on Apple I, T+,

lle, llc and Laser 128. Requires at least 54K
and one or two disk drives.

Call 503/244-5782, M—F. 8—5 (West
Coast time) with g‘uf in hand,
Or send a check

$3095 U.S. plus $3 o/h, 8 overseas.

$39.95
Central Point

Software
INCORPORATED
QNI S W I"ralr.ll."nlll Hure, #10NT
Portland, OR 97219
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drive comes with all the converter
cables you'll need. This drive is the
only one I tested that works with
whatever form of floppy-disk in-
terface you have on your computer,
even with the old Disk II interface
card. The Quark drive does not
boot automatically; i.e., you cannot
turn on your hard-disk drive and
your computer and have the sys-
tem start from the hard-disk-drive

driver on it. All the other drives re- |

viewed permit automatic booting,
I could not get the Quark to

| work with the Apple IIGs through
the Smartport connector, although |
it does work with the Ilcs with a |

Disk II controller.

Quark Peripherals is no longer
manufacturing Quark QC drives,
although Sun Remarketing is dis-
tributing them. 1 included this
drive in this article because it

works with any Apple Ilc (en-
hanced or not) and with any Apple
Ile, even without a Protocol Con-
verter card.

The Sider is manufactured by
First Class Peripherals, a division
of Xebec. It resembles a book
placed upright on its spine and
measures 7 inches high by 16
inches deep by 3% inches wide.

The drive is slightly noisier than |

the ProApp. It has a single red
light on its front panel that shows
drive access.

The Sider connects to an Apple
[1 Plus, Ile, or IIGS through its own
interface card, which comes with
the hard-disk drive. You can place
the card in any available slot, al-
though, for automatic booting, you
should put it into slot 7. Physical
installation requires 20-30 minutes
and is a bit more difficult than in-
stallation of the other hard-disk
drives in this article.

The Sider can handle more Ap-
ple Il operating systems than any
other hard-disk drive can—FPro-
DOS; UCSD p-System; DOS 3.3;
and several versions of CP/M (Mi-
crosoft Softcard, Applied Engi-
neering CP/AM; and PCPI
Versions 1.5, 1.6, and 2.0). First
Class Peripherals supplies utilities
for each of the operating systems,
but you must supply the actual op-
erating-system software (and the

interface card in the case of CP/M). |

e



The need for backups
with a bard-disk drive
is critical: Although
a hard-disk drive

rarely fails, the
consequences of a
Jailure are great.

The Sider documentation pro-
vides the greatest amount of tech-
nical
how to customize the start-up op-
eration within each of the four dif-
ferent operating systems. A menu-
style program selector for the
ProDOS portion of the drive comes

' with the system software.

The B-Sider, a a tape backup unit,

| provides high-speed file, volume,

and drive-image backups of your
drive. First Class Peripherals sup-
plies a backup program that works
with the B-Sider and with other
backup media such as 3.5- and 5%-
inch floppy disks. The program
does not provide incremental
backup capability.

Which Drive for You?

The compatibility list accompa-
nying this article names the hard-
disk drives that work with each
member of the Apple Il family.
MNote that each manufacturer offers
several different drives. Once you
decide that you need (or at least
want and can afford) a hard-disk
drive, you should determine from
the list and tables with this article
(through page 49) the drives that
can work with your setup. Next

vou should check which ones can
nandle the UFJEIdEIHE .‘\'-:r':i[tl'l'l..ﬁ }"IJ'I.J

want to place on your drive. Then
look back at the descriptions in this
article of the individual products.
Your final decision then becomes a
matter of drive capacity.

Happy driving, +
Michael Fischer works in the field of
court administration in California and
writes about Apple computers, His lat-
est book is Apple I1Gs Technical Ref-
|_E_rencf-, from Oshorne ! McGraw-Hill.
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| Tf you are going to get the most val-
ue from your hard-disk drive, you
will have to adopt some relatively
methodical, although easy-to-per-
form, file-maintenance habits.

Let's examine these procedures.

| Backups

Nearly any computer-program
| manual or book for novices dis-
| cusses (or preaches about) disk
backup. If you follow recommend-

- | ed procedures, you usually make a

:I.I.i backup of every program disk and
| data disk that contains information
| you want to keep. Believe it or not,

o I actually know some people who
" | do so. But many of us, myself in-

| cluded, get lazy and don't take the
| time to make regular backups, par-
ticularly of our data on fAoppy
| disks. If a disk is damaged or lost,

| at least we haven't lost too much

data.
- | The need for backups with a
| hard-disk drive, though, is much

| more critical. My hard-disk drive

| contains not only the programs

| that 1 commonly use, but also all
- | the data I've created with the pro-
| grams. If the hard-disk drive
should become unreadable, 1

would lose every important docu-

ment I had, not just the several doc-
uments that might reside on a

| floppy disk. The bottom line is: Al-
~ | though a hard-disk drive rarely
fails, the consequences of a failure

| are great.

It normally takes less than five
minutes to make a backup copy of a

:Lu' floppy disk. It can take consider-
- | ably longer to perform a backup of
| a hard-disk drive, however.

4 There are four different meth-
ods with which you can make a

= iy backup of your hard-disk drive.

You can use the 5%-inch drive that
most of us have on our Apples.
| Bear in mind, though, that the

B dicks that work in the 5%-inch

drive hold only 140 kilobytes of in-
| formation. You will need to have
many disks and swap them often, if

- | you use 5%-inch floppy disks for
| backup.
| The UniDisk 3.5 and Apple 3.5

e

Drives use diskettes that contain
800K of information. Obwviously
you need far fewer 3.5-inch disks
than 5%-inch disks to do the same
amount of backup, but you will
usually require multiple disks and
disk swapping even when you're
using the 3.5-inch drive.

Tape Backup

A tape backup unit provides you
with the ultimate in backup ease, It
lets you copy the contents of your
hard-disk drive, or any particular
files that need backup, onto a tape
cassette. A tape unit is fast, and
each cassette holds more than the
contents of a hard-disk drive. Buta
tape unit is expensive, often cost-
ing as much as the hard-disk drive.
It also takes up desk space.

Some people purchase two hard-
disk drives, using the second one
to hold a backup copy of the first
unit. You also have a second hard-
disk drive available if anything
should happen to the first unit.
The second unit holds only the
same amount of data as the first
unit, though, preventing you from
making several backups, as you can
with a removable tape unit.

You can use a tape backup or sec-
ond hard-disk drive only if your
system permits you to connect
more than one drive, The table be-

low shows whether a particular |

setup permits a second unit and
whether a tape unit is available.
When making a backup, you can
use any program that permits
copying of files. FID, which comes
with the DOS 3.3 System Master,
performs this function in the DOS
3.3 operating system. If you are us-
ing Pascal, you use the Filer. In Pro-
DOS, you have several backup
options. You can use the ProDOS
Filer that comes with the Apple Ile
or the System Utilities that come
with the Apple Ilc and Apple IIGs.
You can also use other ProDOS file-
management programs such as

DeskTop (on the IIGs), Catalyst, or |

CatDoctor (part of the ProSel pack-
age). Each of these programs re-

quires you to select files to be |

copied and can copy only as many
files at once as will fit on a single
backup disk.

A more useful program, avail-
able only for ProDOS files, is
Backup II from Apple Computer.
This program allows you to copy
either the entire hard-disk drive,
selected subdirectories on the
hard-disk drive, or every file on

the hard-disk drive that was modi- |

fied since the last backup. This last
type of backup is called an incre-
mental backup and is the fastest

This table shows what other devices you can add to your system, depending on what kind
of Apple II you have and what kind of hard-disk drive you have attached to it.

Apple lic Any

No No

Apple Il Plus, lle, or llas  Quark

No  Yes*

Apple Il Plus, lle, or lles  Sider

Yes Yes

Apple lle with a
Protocol Converter
(UniDisk 3.5-inch
controller card) or lles

ProApp

No Yes*

Apple lle or lles with Any
SCSI card

Yes Yes

* A second unit requires another disk controller or Protocol Converter card.

- S e o
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way of ensuring that you always
have an up-to-date backup of files
on your disk. Backup Il automati-
| cally prompts you for additional

foppy disks when the current one
is filled.
Archiving and Deleting

| Even though a hard-disk drive
| has lots of space, you will want to
transfer files that you are no longer
using from the hard-disk drive to
make room for more-current files.
You can check the date of the file’s
last use (if you are in ProDOS or
the UCSD p-System) to determine
if the file is a likely candidate for
| archiving. At the same time you're
archiving files, you should check if
your hard-disk drive contains files
that you no longer need at all.

i Reorganizing

Besides organizing and archiv-
| ing files for your convenience, you
| should also consider how the drive
| itself electronically organizes the
files. Each time you modify a file
| on your hard-disk drive, you run
|| the risk of fragmenting the file.
ProDOS normally attempts to save
a disk file in one location on the
| drive. If it doesn’t find sufficient
| room, it places different parts of
the file in different locations.
| When you increase the size of a
file, it will no longer fit in its origi-
nal location on the disk, so ProDOS
| must split it up. A file that is split
into several parts takes longer to
access than a similar-size file in one
| piece.

A software program called a
disk reorganizer takes every file on
a disk and places it in a location
| where it can all fit in one piece,
taking all the small pieces of empty
disk space and combining them
| into one big space. You should
make a full backup of your hard
disk before you use this program. If
| the program is interrupted, the
| files on your disk can become
| hopelessly scrambled. Beach-
comber (part of the ProSel pack-
| age) is one such disk reorganizer.
If you do not have a disk reorga-
| nizer, you can perform the same
| process, albeit in a more tedious
| and time-consuming manner, by
| copying every file from your hard-

| disk drive to a floppy disk, erasing
all the files, and then recopying
- | the files back. This process is espe-
| cially tedious if you have many

| subdirectories on the hard-disk

| drive. Michael Fischer

If you hear a friend say she has a
“scuzzy disk drive,” she doesn’t
mean it's time to send that drive to
the cleaners. Scuzzy is merely the
way to pronounce the initials SCSI
(Small Computer Systems Inter-
face), which denote a standard way
of connecting devices to a micro-
computer. This method involves a
cable of 50 wires, each of which
contains a specified signal, which
connects a 5C5] peripheral device
to a SCSI port on a computer. On an
Apple 1l Plus, Ile, or lIGs, you in-
stall the SCSI port by means of an
interface card you place in any slot
except slot 3.

The SCSI interface is a parallel
interface. All eight bits of data that
comprise a single character travel
over the cable at once, on eight sepa-
rate wires. By contrast, the bits in a
serial interface travel one at a time
on a single wire. Assuming the sig-
nals all travel at the same speed, it
takes a serial interface eight times as
long as a parallel interface to trans-
mit a character,

The SCSI standard did not just
come from nowhere. [ts predecessor
was SASI, which stands for Shugart
Associates Standard Interface. Shu-
gart Associates, a hard-disk-drive
manufacturer, developed SASI in
the late 70s. This standard is used in
the Sider hard-disk drive.

The American National Stan-
dards Institute (ANSI) meodified
SASI to add extra features and then
issued it as standard X3T9.2, called
SCSL. Unfortunately, nothing re-
mains standard once it gets out into
the real world. Apple has modified
SCSI in two respects:

1. Its connector has only 25 signals
or wires, not the full 50 signals (25
of which are ground) that are part of
the SCSI standard.

2. It provides a different method for
implementing termination resistors
(discussed below).

The differences between Apple
SCSI and standard SCSI account for
the incompatibility between the
CMS SCSI drives and cards and the
other 5C5I drives and cards that fol-
low the Apple II modifications.
Seven Up

When you set up a SCSI port on
}ruur computer ynu can ndd up tu

seven devices (the SCSI card itself |
being one device), subject to certain |

restrictions. Each device must havea |

separate priority number (from 0 to |
7). The port on the computer itself
must also have a priority number |

different from those of all devices |

on the line. The Apple II SCSI card |
is set up to be device number 7 un- |
less you modify it. The method of |
changing device numbers varies |
with the peripheral device. Some, |
like the Apple HD20SC, have a ro- |
tating wheel that displays the de-
vice number. Others, like the CMS
405, use a row of tiny switches, |

called DIP switches, to set the num- |

ber. And some, like the HyperDrive |
FX/20, require the use of a software |
program to change the number. '
The priority number in 5CSI is
more than just a number. The higher
the wvalue, the more attention the
SCSI controller pays to the unit. |
Thus, 5C5I unit 7 gets top priority |
when more than one unit is seeking |
to use the SCSI line, whereas SCS51 ||
unit 0 can use the line only when all
other units are idle. -
On the Apple II Plus, Ile, and

lics, the ProDOS operating system |

restricts the number of SCSI hard- |
disk drives that you can connect to
any SCSI card. Any card inslots 1, 2,
4, 6, or 7 can have two SCSI drives
attached to it. A card in slot 5 can
have four drives, as long as slot 2 |
does not contain any drives.
The Terminator

The 25 to 50 wires in the SCSI |
line each contain an electrical sig- |

nal. You must observe several re- | |
strictions to prevent loss of signal |

strength or interference of one part |
of the signal with another. You are
limited to 20 feet of cables among
all the units, and one or two termi-
nators must be attached to the line.

The effect of the terminatoristore- | = =
duce noise, or signal interference. | -

One terminator is necessary if your |
SCSI system is restricted to one
SCSI device other than your com-
puter and the total cable length is
less than 10 feet. Otherwise, two
terminators are required. Termina-
tors are small and relatively cheap
($30 list for the Apple terminator)
and do not count as a SCSI device,

Mmimmmkar S




lc 1 Hard-Disk
ple A=D1
Comparison Shart
"
HARD SIZE Plus Pro- DOS Pas-
DISKS (MB)PRICE lic orlle llss Mac SCSIDOS 3.3 cal CP/M WARRANTY
_ !EﬂE COMPUTER, INC. S )
HD20SC 20 $1508 M E IE = . 90 days;
: _ = 3 extendable®
HD40SC 40 $1999 M Il N - .
CMS' _ i .
'SC20/AlIS 20  $895 - . = = . A
SC40/AllS 40 51595_ = Il = = e 1 year
(SD20/AIIS 20 $895 N N ] :
SD40/AIIS 40 $1595 [ By B B
GENERAL COMPUTER CORPORATION A
HyperDrive
FX/20 20 $1229 M E E = = 1 year;
R i extendable’
HyperDrive
FX/40 40 $1829 B N B = =
_LOGIC ARRAY gt =y iy v AT =05
ProApp 10 10 $715 N BN BN N IR B W 1year
ProApp20 20 $897 NN N N N BB
ProApp 20S 20  §715 Il = Im = =
ProApp 40S 40 $1235 . B B B B
SUN REMARKETING L suents : - .
QC-10 10 §795 N ' N =N = = 90 days
QCc-20 20 $895 N W N = il .
FIRST _EL{;S_R@!I_IPHEHALS
Sider D2 20 $695 - . B BN B Bm \Variable
check with
Ml - W : your dealer
Sider D4 40  $995 I LN
Sider C46° 40 $1795 - . lE . = .
' The CMS SC drives come in a cube shape; the SD drives are rectangular.
* Comes with 60-megabyte tape backup unit.
' Up to 3 years with AppleCare
* 3 years with HyperCare




z 5 & T -
Cab 4 beliza Pl ey -

Souping Up Your Sider

The most popular Apple Il hard-
disk drive for the past several years
has been the Sider from First Class
Peripherals. It's beginning to show

/its age, however, since it's not quite

as fast as the newer SCSI-type
drives, and it still insists on boot-
ing up under DOS 33, even
though ProDOS is clearly the oper-
ating system of choice for high-ca-
pacity drives.

Happily, Advanced Tech Ser-
vices has developed the perfect re-
juvenation pill for the Sider: a Host
Adapter Firmware ROM that confi-
gures the Sider (10 megabytes) or
Sider 11 (20 megabytes—now
called the Sider D2) as a single Pro-
DOS volume. It also increases the
effective data-transfer rate between
drive and computer by 20-25%,
making the Sider somewhat faster
than SCSI drives. The data-transfer

rate is highest when you're using a
G5 or an accelerated 11 Plus or Ile.

Another important feature of the
ROM is its ability to recognize and
work with a second Sider daisy-
chained to the first. In addition, the
formatting program, that comes
with the ROM checks for bad blocks
while formatting the Sider and as-
signs any it finds to a dummy file so
they won't interfere with your own
files.

Special versions of the ROM are
also available for the new 40-mega-
byte Sider and the old Xebec Trustor
30. (The standard ROM works with
the Trustor 10.)

The price of any version of the
ROM is $49.95. You can reach Ad-
vanced Tech Services at PO. Box
920413, Norcross, GA, 30092; (404)
441-3322.

Gary Litte

Parkine

Yoo Dnive

When | got my hard-disk drive,

one of the items on the Utilities |

menu referred to “parking” the
drive’s heads. I didn't know what
that meant, but, ever adventurous,
I tried it out. The drive whirred
and clicked a little, and then a mes-
sage appeared on my screen saving
I could now safely power down the
drive. Naturally, I proceeded to run
this utility each time [ used the
drive.

Here's what “parking heads"” is
all about: Inside a hard-disk drive
you'll find one or more spinning,
rigid disks, containing the infor-
mation stored in the drive, and one
or more heads, electromagnetic de-
vices that read information stored

on the disks and write it to lhe_||

KoalaPad +. The low-cost drawing pad for the Apple II
family of computers. Suggested Retail Price $139.50.
Ask for it at a computer store near you.

puter screen is just

stylus.

Creativity Runs
In The Family. . .

and the KoalaPad+" keeps it running.

Using the KoalaPad+ to create drawings on your com-
like work
dents and their parents are '

to express then&a in a variety of creative wa}sﬁ'y
bining the KoalaPad+ tablet with all the best Apple II
graphics programs. The excitement and rewards of learn-
ing are immediate. You
can instantly inferact
with the computer and
it all happens with the
touch of a finger or

 with pen and paper. Stu-
g how easy it is
com-

vy
e OO B

1 &’ Koala Technologies ......c....

268 M. Hermon Poad = Soofts Valey, CA S5065-8029 » (A05| 43R-0646 + Telas TIGE4 » FAX (&0 438096
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disks. The disks spin rapidly, and
the heads ride a fraction of an inch
above the disks. If the heads actual-
ly touch a disk, particularly when
it is spinning, the information on
the disk can be damaged or de-
stroyed.

Every time you physically move
your hard-disk drive, you run the
risk of having a head crash into a
disk, damaging it and wiping out
your precious data. In addition,
your drive is in danger every time
you turn it on. Nearly all drive
power failures occur at power-up—
when you turn on your drive, a
power surge can damage the data
under the drive’s heads.

On the outside of any disk in-
side a hard-disk drive is an area
that the drive doesn’t use to store
data. When you park your drive's
heads, you cause the stepping mo-
tor inside the drive to move the
heads so that they are located
above this unused area of the disk.
If the disk head nicks the disk at
this location or if power surges
through the drive head while it is
over this portion of the disk, your
data is likely to remain safe.

Michael Fischer

Produets and Manufac

Apple Computer, Inc.
20525 Mariani Avenue
Cupertino, CA 95014
| (408) 996-1010

HD20SC 20-megabyte 5C5I1
| hard-disk drive with SCSI card,
SCSI System Cable, and SCSI Cable
Terminator—$1508

HD40SC  40-megabyte SCSI
hard-disk drive with SCSI card,
SCSI System Cable, and SCS1 Cable
Terminator—$1999

Apple 11 SCS1 Card with SCS5I
System Cable and SCS1 Cable
Terminator—$209

Apple 5CS] System Cable (for
connecting first SCSI peripheral to
SCSI card)—5%50

Apple SCSI Peripheral Interface
Cable (for connecting two SCSI
peripherals together)—5%45

Apple SCSI Cable Extender (for
extending SCSI cable)—5$40

Apple SC51 Cable Terminator—
$30

CMS
3080A Airway Avenue
Costa Mesa, CA 92626
(714) 549-9111

SC20/AIIS 20-megabyte 5CSI
hard-disk drive, cube-shaped, with
CMS SCSI1 card —$895

SC40/AIIS 40-megabyte S5CS5I
hard-disk drive, cube-shaped, with
CMS SCSI card—5$1595

SD20/AIIS 20-megabyte SCSI
hard-disk drive, stack-shaped, with
CMS SCSI card —$895

SD40/AIIS 40-megabyte SCSI
hard-disk drive, stack-shaped, with
CMS SCSI card—51595

CMS SCSI card—5129

Tape Stack 40 40-megabyte SCSI
tape backup unit—5995

Tape Stack 40/ AlIS 40-megabyte
SCSI tape backup unit with CMS
SCSI card—51095

DISK DRIVES
AP-130 | 2.

Ve HT, DIRECT |
DRIVE

$09.85 T
AP-135 [~

FULL HEIGHT
SHUGART
MECHANISM

$129.95
MAC535

315" ADD-ON T
DOUBELE SIDED I
BOOK |

$249.95 |-
AD-3C

RELIABLE B
FAST SLIMLINE

EASYDATA EXTERNAL MODEMS

Both

modals fealure aulo-dial arawer redial on busy, Hayes

speakar, Bel 103 & 21
Ful gluiies and Mo

1200 BAUD 11888
2400 BAUD 521985
lic MODEM CABLE 5140

POWER SUPPLY $49.95

compatitifity. power up self fesl, fouchione or pulss, oulln

124 han or

APPLE 11, e & Nic

« AUTO-REPEAT

PROGRAMMER

MONITOR STANDS

16K RAMCARD

« EXPANDS 48K TO
Gan

EPROM

=2 ‘I"Eﬂ-ﬂ WARRANTY

RP-525 $59.95
Il Gi R JOYSTICK GC-10 g7 AT

For Apple type motherboard
= USER DEFINED FUNCTION KEYS
+ NUMERIC KEYPAD W CURSOR

CONTROL
* CAPS LOCK

KB-1000 $79.95

« INCLUDES ADAPTOR FOR

« SET X-¥ AXIS FOR AUTO CENTER
OR FREE MOVEMENT
« INCLUDES FIRE BUTTOM

SWITCH BOX $39¢s

Atrachve, furdy, I & swival modes

DIRECT DRIVE |

$139.85
FOD GONTROLLER 4995

BV @ Ta,

2% [@ 3A
-5V i .BA,
-12V @ .5A

WITH WITHOUT
POWER STATION POWER STATION

$3095  $12905

@

Visil our retail store located al 1256 5. Bascom Me in Eaﬂ JDsF (408) 947-8881

JDR Microdevices

110 Knowles Drive, Los Gatos, CA 95030
Toll Free B00-538-5000 » (408) 866-6200
FAX (408) 378-8927 = Telex 1?1 ‘IICI
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o
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General Computer Corporation
215 First Street
Cambridge, MA 02142
(617) 492-5500

HyperDrive FX/20 20-megabyte
5CSI hard-disk drive with Apple I
Conversion Kit—%$1229

HyperDrive FX /40 40-megabyte
SCSI hard-disk drive with Apple 11
Conversion Kit—$1829

Apple 11 Conversion Kit soft-
ware for running FX/20 or FX/40
on Apple IT—3%30

Logic Array
2 Faraday
Irvine, CA 92718
(714) 250-9108
ProApp 10 10-megabyte hard-
disk drive—5715

ProApp 20 20-megabyte hard-
disk drive—$897

ProApp 205 20-megabyte SCSI
hard-disk drive—5715

ProApp 405 40-megabyte SCSI
hard-disk drive—$1235

Sun Remarketing
P.O. Box 4059
Logan, UT 84321
(800) 821-3221
Quark QC10 10-megabyte hard-

disk drive—5$795

Quark QC20 20-megabyte hard-
disk drive—$895

First Class Peripherals
3579 Highway 50 East
Carson City, NV 89701
(B00) 982-3232 (Sales)
(B00) 537-4337 (technical support)
(702) 883-4000
Sider D2 20-megabyte hard-disk
drive—$695
Sider D4 40-megabyte hard-disk
drive—$995
Sider T6 60-megabyte tape
backup—$995
Sider C46 40-megabyte hard-
disk drive with 60-megabyte tape
backup in one unit—%1795

The hard-disk drives this cover sto-
ry describes in detail aren’t the
only ones available for the Apple
Il. They were the only ones we
were able to obtain for this article,
however. Peak Systems of Austin,
Texas ([512] 329-1020); Sunol Sys-
tems of Pleasanton, California
([415] 484-3322); and Infax, Inc., of
Decatur, Georgia ([404] 981-4520)
for instance, each have Apple II
hard-disk drives but weren’t able
to send us evaluation units early
enough for inclusion in this article,
Chinook Technology of Long-
mont, Colorado ([303] 449-1207)
had a 20-megabyte drive under de-
velopment at this writing, which
the company said might be avail-
able by the time you read this sto-
ry. Other vendors—including
Corvus Systems and AST Re-
search—that might seem to be no-
table exclusions didn't appear
because they are no longer actively
seeking Apple Il customers for
their hard-disk drives and asked to
not be covered in this story.

Lisa Raleigh

OcioRam

g

1111

uprading o another board. 1

modules just like the Mac Plus, SE, and 11 Functionally identical o
Apple's card, but with much more, Atach an OctoRam ESP and vou 1l
have high specd hatery hacked-up access of applicetions or daa files
Thee G5 recognizes thie ESP s a bootable ROM disk for instint starts

(0 10 Appleorks in 15 secs. )

Octoftam 250K $149.95, 1 meg $349.95, 2 meg 359995

sacvanced design

Digitizer

It e leader in HG periherals

OctoRam oeiam i the ultimate Hos memon
from 256k up to B megs on o single bogrd, no piggyhacking o

'\I\.':l.l"'lI i rl Leriow
s SIMM memon

Dgitizer $59.95

Trgfun struments, music, vivice
G5 Our professional sound editing software allows vou 1o edit,
record, cut & paste, save, plavhack audio, etc

SIPETSOnN

UIEIIIL".{.T Ak a Supersonic Digitizer and your studio is complete

s, .Ill'lllllllj.' youwint into the

Afso airvaicthle: Conserver—the best fan and power center forthe Hes
s efficient design incorporates 4 fan, six switched AC outlets, surge

prowection, and neatly holds one or tvo 3.5 drives 0 “conserve

OctoRamESP 128K $179.95 ESP 512K $389.95

with cur Supersoanic ind Digitizer cards, SuperSonic tigs the power
if the Ens nig™ sound chip and enables the G5 o produce true
aeren sounds whien used with stereo software [rom Activision

nooidide, Broderbund, Electronic Ars, Epvx, Great Wave Sofrwan

FRI Sofrware

i non-amiplified speskers and SuperSonic wall surround you with
near compact disk quality sound. SuperSonic $59.95

Mug in Bose Roommates™ | headphones, Tuome steren

sk i space. Conserver $149.95

o BEE ORDER NOWY See vour local dealer Je e
.L}UI:ILT:}‘.JI'I]L' Turn vour Apple 1 into 2 professional sound studk A L A M | dealer or POk [l:l” e

B-843-5722 or in CA B00-573-2746;
For mformation, call (415) 5730580

MDIdeas. Inc.

1163 Trivom Drive, Foster City, CA 94404

= _.-._.:-
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