








































































































































































































































































































































































































































































































































































































































10-24 Remove side panel 
by lifting up about 
one inch and 
pulling forward. 

in the bottom slot, as shown in Fig. 10-29. Mount any other NuBus card in the 
available slots above it, working your way up the tower chassis. 

Button up the chassis 
Check your work to make sure all connections and attachments are secure, and 
then retrace your disassembly steps-now firmly emblazoned on your mind­
to put the chassis back together. 

Finishing up steps 
You're done with assembly. All that remains is to connect keyboard, mouse, 
and power cables to your Mac II tower chassis, and then apply power. Once 
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10-25 ATS Mac II tower 
chassis interior view. 

again, you should hear a friendly chime from your Mac II logic board indica· 
ting all is well, followed by the normal starting up sequence. Again, if you've 
preformatted your SCSI hard drive(s), then it takes over at this point and 
you're greeted by your conventional Macintosh desktop running from your 
drive. If not, you need to format it first. In either event, you're up and running 
pretty darn quickly. 

With either one of these custom-made ATS tower chassis, words are truly 
inadequate to describe the savings in time and labor involved if you've ever 
done the process yourself. The $500 or so you spend for the ATS solution is a 
very worthwhile investment-it minimizes your front-end time involvement 
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10·26 ATS video board­
a distribution point 
for chassis wiring. 

and assembly risks, and you have a product that will give you service for years 
to come as well as a vendor you'll be able to go to later in case you want to do 
any special expansion (or in the unlikely event that anything goes wrong). 
Atlanta Technical Specialists has been around for quite a number of years. 
They also provide custom solutions for DOS PC owners. I recommend you take 
a look at ATS if you're looking at doing a Cat Mac project based on a Mac II· 
style logic board with NuBus slots. You will not be disappointed, and you could 
save yourself lots of time and effort. 
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10-27 In this tower chassis external peripherals slide in and out on mounting rails . 

• 
•-i. 

10-28 This tower chassis provides plenty of room for mounting many peripherals. 
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10-29 Mount NuBus video card in bottom slot and others above it. 

Portable upgrade kit 
The final upgrade kit category to look at is the portable kit available from 
DTC, the Technology Corporation in Taipei, Taiwan. This one kit is adaptable 
to Cat Mac builders starting with Mac 512, Plus, SE, or SE 30 logic boards. 
DTC provides everything else you need: a supertwist backlit flat panel LCD 
screen, built-in keyboard, BOOK floppy drive, attractive enclosure, cabling, 
adapter boards, durable carrying case along with illustrated instructions. Add 
the hard drive and pointing device of your choice and you are in business. All 
you need for assembly is a medium Phillips-head screwdriver. Figure 10-30 
shows the finished product with a Kensingston trackball. 

Although they advertise their kit as a "laptop," this kit weighs in at about 
16 pounds when you're through assembling it and have the hard drive installed 
(putting it in the same category as the original Apple Macintosh portable, 
which most people would classify as "transportable"). Unlike the original 
Apple Macintosh Portable, DTC's portable kit contains no battery-you have 
to plug it in to AC power. This limitation notwithstanding, you get a highly 
readable 512 x 348 backlit LCD screen (the exact size as the original9 11 Macin­
tosh). Cat Mac builders starting with Mac SE or SE 30 logic boards can obtain 
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10·30 DTC Macintosh portable upgrade kit. 

an expanded 10" 640 x 480 display on the LCD screen just by adding an addi­
tional card-a relatively inexpensive option which, in my opinion, is well worth 
obtaining. 

Your outlay is about $850 plus shipping for the basic DTC portable 
upgrade kit, so you're positioned slightly under what you're going to be able to 
accomplish with any of the current vintage Macintosh PowerBook models in 
terms of cost (i.e., a Mac SE 30 logic board in the DTC portable kit gives you 
the equivalent of a PowerBook 140; a Mac SE board gives you slightly less 
than a PowerBook 100 because of its 8-MHz clock rate versus the PowerBook 
100s 16 MHz). 

The benefit of the DTC portable kit is that you're able to start with a Mac 
512, Mac Plus, Mac SE, Mac SE 30 logic board that you might already have in 
your possession and emerge with a truly portable unit with a backlit LCD 
screen that you could take with you on the road and use in your hotel room, etc. 
DTC's portable kit makes assembly painless, plus you will enjoy the perfor­
mance of your completed DTC portable system and be able to save a few dol­
lars in the process. What more could one ask? 
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Open the portable kit 
What's involved here is the now-familiar kit twist: taking the kit that is shipped 
to you, disassembling it down to its bare components, inserting the logic board, 
floppy drive, and hard drive, making the connections, and buttoning it back up. 

The first step is to take the DTC portable kit apart to the point where you 
can install your Macintosh logic board. Disassembly begins by removing four 
Phillips-head bolts from its underside as shown in Fig. 10-31-two very long 
ones from the rear and two shorter ones from the front handle area. Once you 
remove the four screws you can turn the unit over and remove its top bezel (the 
LCD panel is removed first-push the button beneath the screen and it slides 
straight up and off). From this point proceed to remove the floppy drive, key­
board, and power units. Figure 10-32 shows the only units that stay attached 
inside the lower half of the plastic chassis: the LCD unit (on the right) and rear 
connector panel (at the top of photo) . 

10-31 Remove four bolts from underside to disassemble. 
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10·32 Base level DTC portable chassis before reassembly. 

Mount the Macintosh logic board 
DTC's idea is is an innovative one-its rear connector panel board (shown in 
Fig. 10-33) is the same for all Macintosh logic boards. You get cables in your 
DTC portable kit to connect either the Mac 512, Plus, SE, or SE 30 logic board 
to it. The instructions are very thorough, and you should proceed with no diffi­
culty. DTC's other innovative idea, the LCDC board shown in Fig. 10-34, 
makes hooking up the flat panel LCD display an equally simple process-you 
merely attach a few cables. 

Figure 10-35 shows a Mac SE logic board installed (two screws hold it in 
place) with the rear connector panel and LCDC board cables hooked up. 

Mount keyboard, drives, power supply 
The keyboard panel slips over mounting pins on the plastic chassis frame (it's 
held securely in place by the two bolts you later install through the handle), and 
hooks up to the LCDC board with a single cable. 

Both the floppy and hard drives mount on a platform or shelf that sits over 
the logic board and attaches directly to the plastic chassis. All that is involved 
is attaching the drives mechanically with a few Phillips-head screws and 
cabling them to their appropriate Macintosh logic board connector inside the 
chassis. In this case a half-height 31/2" hard drive was used-Fig. 10-36 shows 
reinstallation of the shelf into the portable chassis with both the floppy and 
hard drives mounted. 
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10·33 DTC's innovative real connector panel card. 

10-34 DTC's innovative LCDC card. 

The power supply attaches to the plastic chassis frame using four bolts, 
and powers the hard drive and LCDC via direct cable attachment as shown in 
Fig. 10·37. 

Replace the top plastic bezel on the chassis panel as shown in Fig. 10-38 
and reattach it securely using the four Phillips-head bolts (two long, two short) 
you removed earlier. Slide the LCD panel back in place until it locks as shown 
in Fig. 10-39 and you're in business. 
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10-35 Install Mac SE logic board. 

10-36 Reinstall drive shelf with drives on it. 
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10·37 Reinstall power supply. 

10·38 Reinstall top bezel. 

Finishing up steps 
Thrning on your DTC portable kit gives you the familiar "bong" tone (which 
will vary depending on which Macintosh logic board you have), followed by the 
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10·39 Reinstall LCD panel display. 

familiar desktop display. You might need to make some adjustments on your 
LCD screen, but that's about all that's involved. 

While DTC Technology is somewhat more difficult to work with because 
of its geographic location, they have manufactured a quality product. Its price 
is reasonable, and it allows you to make a portable unit out of a number of 
existing Macintosh logic boards. While this portable unit is not necessarily the 
latest and greatest in technology and does not compare in lightness with the 
latest Apple PowerBook offerings, it is a highly functional and working porta· 
ble unit that should give you years of satisfactory service. 

If you already own a Mac 512, Plus, SE, or SE 30 logic board, the DTC 
portable kit makes a heck of a midlife upgrade for it, and there's no question 
that the resulting product is more portable and functional. On the down side, it 
comes with a built-in BOOK floppy rather than a 1.4Mb floppy, so if this extra 
capacity is important to you or if you are going back and forth a lot between the 
IBM world, you'll need an external Macintosh 1.4Mb floppy. On the up side, 
there's room inside the chassis to add standard Macintosh accelerator cards 
and video options, as well as the external video output connector available on 
the back of the DTC portable kit, as shown in Fig. 10-40. 

Inside the DTC portable kit, of course, you're going to have the same flexi­
bility with your hard drive as you would with any of the other Cat Mac models 
and, in addition, save some money in the process. All in all, it gives you consid­
erable flexibility, and on balance it's probably even easier to expand than any of 
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10-40 DTC Macintosh portable kit rear view showing video connector. 

the current Apple Power Book offerings. My only caveat here is not having per· 
sonally worked with this particular vendor. You might ask them to provide you 
with the name, address, and phone number of the vendor nearest you that 
could provide service in the event that your DTC portable goes down (so as not 
to have to deal with the long umbilical back to Taiwan). 

The envelope please 
Using any of the three approaches described in this chapter, with kits as your 
basic building block rather than doing it yourself, only further enhances the 
Cat Mac builder's benefit. While the kits cost you a little more money than 
building from the ground up, in most cases they give you a product that you 
cannot easily obtain anywhere else-at any price-and still result in a lower 
cost outlay on your part than you would have if you bought the equivalent 
Apple Macintosh product. Plus you have someone to talk to about the assem· 
bly process or if anything goes wrong later on down the road! Once again, Cat 
Mac builders win. 

Sources 
MicroMac Technology 
9 Sorbonne 
Laguna Nigel, CA 92677 
(714) 363-9915 

Atlanta Technical Specialists 
3550-F Clarkston Blvd., #B 
Clarkston, GA 30021 
(404) 292-6655 

DTC Technology 
2 Fl, 542-2 Chung Cheng Rd. 
Hsin· Tien, Thipei 
Thiwan, ROC 
02-218-3880 
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This book would not be complete without at least touching on 
some of the other alternatives available to the Cat Mac builder. Why? Because 
they might also be able to save you time and money. And even if they don't, 
reading this chapter will add to your cocktail party vocabulary. Readers of the 
first edition will recall that the third chapter was titled, "Atari, Mac clones, 
Mac Portables." I'll revisit those topics in this chapter through a new frame­
work-the broad subject of emulators. There are five that will interest you: 

• DOSonMac 
• Mac on DOS 
• Mac on Mac (Portable or clone) 
• Mac on Atari 
• Mac on Unix 

DOS on the Macintosh is where the action is today because '' connectiv­
ity'' is probably the most important attribute of any Macintosh computer sys­
tem-you certainly want your Macintosh data and you'd ideally like your 
Macintosh application code to operate on the installed base of 60 million DOS 
PC computers. 

Mac on DOS is the flip side of the previous category-it is equally impor­
tant for some subset of the huge installed DOS PC base to run Macintosh pro­
grams as a main part of the job function. 

Mac on Mac is the clone area that Apple watches over like a hawk and 
with good reason-armed with Apple's Macintosh ROM chips, you can build 
yourself a computer from almost anything in any form factor and make it look 
like a Macintosh. 

Mac on Atari was an area that was visited in depth in the first edition, but 
has grown little since then for both technical and legal reasons. 

Mac on Unix is a recent development that brings the convenience of Mac­
intosh to the power of Unix software and workstation hardware. 

Just as there are few free lunches, there are pros and cons to each of these 
alternatives for Cat Mac builders. This chapter will take a look at each of them 
from the Cat Mac builder's perspective and offer some guidance. Let's get 
started. 

DOS on Mac 
Connectivity is one of the main buzzwords in the Macintosh world today. Your 
Cat Mac is ideally suited to participate in this arena at reduced cost to you but 
with no reduction in capability. While your Cat Mac can communicate and 
share files with virtually all of today's mainframe and minicomputers, most of 
the attention is centered on its abilities to do the same with the far greater 
installed base of DOS PC machines. But I have only good news for you. Today, 
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you can instantly import DOS PC files or run DOS PC programs on your Cat 
Mac, to make it even more useful. 

Thmsfer DOS PC files 
Apple File Exchange and Apple DOS Exchange software plus a host of third­
party vendor software products make it possible to import DOS PC files and 
use the data on your Cat Mac. Thxt data is a piece of cake. You might have to 
fiddle with it to get the formatting right (remove the carriage returns, spaces, 
tabs, extra characters, etc.), but here there are numerous utility programs to 
help you. Graphics data is another story. Programs with their counterparts on 
DOS PCs (Pagemaker, et al.) come across easily. Other graphics might not 
come across at all because the way many DOS PC programs handle graphics is 
fundamentally different from the Macintosh way. 

Run DOS PC programs in hardware 
Running DOS PC programs in your Cat Mac involves another order of magni­
tude in complexity. Orange Micro's Orange386 DOS emulator boards-two 
NuBus cards that you can drop into any Mac II, Ilx, Ilfx, IIcx or Ilci Cat 
Mac-offers a powerful solution. Basically, you install a DOS PC 80386SX (16 
MHz or 20 MHz) computer-on-a-card inside your Cat Mac. The beauty of it is 
you can share Cat Mac peripherals (video monitor, hard drive, keyboard) and 
conserve space yet add DOS-specific serial, parallel, and floppy drive ports 
should your needs require it. You merely go back and forth between the Mac/ 
DOS PC modes as you need. 

While you're paying a small premium for the convenience-Orange386 
lists for $1999 but many mail order sources offer it for much less-there is no 
question this beats having two separate computers, monitors, keyboards, etc., 
on your desk. For Cat Mac builders using tower chassis, the whole question is 
moot anyway-dropping the Orange386 DOS emulator boards into your Cat 
Mac tower chassis takes no extra space on your desktop and you hardly notice 
the difference inside your chassis! 

Compatibility is not an issue because it is a genuine 80386SX DOS PC 
with 1Mb RAM, expandable to 16Mb, that you have under the hood of your 
Cat Mac-it's just squeezed down in size to fit on two cards. Otherwise it uses 
your Cat Mac's monitor, 31/2" 1.4Mb floppy drive (it uses this as drive A) and 
hard drive (it uses this as drive C)-but it offers two additional PC/AT bus slots 
and you can add a 51/4" 1.2Mb DOS PC floppy drive, IDE hard drive, and DOS 
PC serial/parallel ports to it. Thlk about contrasts-it is one thing to talk about 
Cat Mac versus DOS PC in abstract terms. It is another thing entirely to have 
Windows 3 and the Macintosh desktop on your monitor screen at the same 
time. Once you get over the strangeness of the view, however, it's a handy tool 
to be able to cut and paste Lotus data from DOS or Windows 3 into the Excel 
spreadsheet on your Cat Mac-if you really need this capability. 
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Run DOS PC programs in software 
If you have a 68030-based Cat Mac with 4Mb or more of RAM and only a 
casual need to run DOS PC programs-or a low budget-Insignia Solutions 
offers a program called SoftPC with an EGA/ AT module that does it all in soft­
ware for a street price of under $500. Although it runs at about the same speed 
as an original IBM PC XT on your 68030-powered Cat Mac, it also gives you a 
high degree of PC DOS-to-Macintosh compatibility, and again you only have 
one Cat Mac chassis on your desk. 

In its latest incarnation, Insignia Solutions' new Universal SoftPC Version 
2.5 not only features improved peripheral support for floppies, hard drives and 
printers, but enables Cat Mac owners to access DOS PC CD-ROMs, and lets 
Cat Macs log onto Novell Netware networks with full access to shared applica­
tions. Its SoftAT Version 2.5 gives the same capabilities on 68030-class Cat 
Macs with EGA/80287 coprocessor emulation and LIM Version 4.0 expanded 
memory support. Neat stuff for Cat Mac builders. 

Macon DOS 
Hydra systems has built a better mousetrap for DOS PC users who know that 
Windows 3 will never be what Apple's System 7 already is (remember the old 
saying, "if you can't lick 'em, join 'em"?). They offer the Andor One option 
board that fits inside any DOS PC, lets it run Macintosh software and uses the 
DOS PC's monitor, hard drive, keyboard and mouse to do it. Think of it as hav­
ing a Macintosh inside your DOS PC that only costs $995 plus the cost of the 
Apple ROMs. Figure 11-1 shows it working inside a Compac Deskpro 386/20. 

The Andor One option board represents the Cat Mac builder's ultimate 
tool. For some cross-section of Cat Mac builders who enjoy the freedom to 
build whatever you want at home yet are constrained to the world of DOS PC 
machines at work-this is a solid solution to bringing your favorite Macintosh 
software to your DOS PC machine at the office. Think of it as the "Trojan 
horse" strategy applied to personal computers. First, you requisition it as an 
option card for your office DOS PC. After installation, your co-workers will be 
amazed at your productivity gains, then you can tell them, then they will want 
Macintoshes, Cat Macs and Andor One boards too. And think of it-you never 
broke any rules! 

While Hydra Systems' Andor One option board (Fig. 11-2 shows it along 
with cable and software-notice how chock full of custom VLSI circuits it is!) 
comes at it from the other end of the emulation spectrum from the Orange 
Micro board, it definitely gives DOS PC owners a taste of the Macintosh and 
really represents the wave of the future. It requires an XT, AT, 80386 (recom­
mended) or 80486-based DOS PC host and implements a 16-MHz 68000-based 
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11-1 Hydra Systems Andor One board running on Compaq Deskpro 386/20. 

Macintosh that: 

• Allows you to add Macintosh compatibility to any DOS PC. 
• Runs all popular Macintosh software: Word, Pagemaker, Illustrator, 

SuperPaint, Photoshop, etc. 
• Toggles back and forth between DOS PC and Mac screens by pressing 

both Shift keys. 
• Supports industry standard DOS PC peripherals such as floppy/hard 

drives, keyboards, mice, monitors, printers. 
• Supports standard networks such as Ethernet, Novell, 3Com, Tops, 

AppleTalk, Phonenet. 
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You get all this for the base list price of only $995. The only other item you 
have to provide is the Apple Mac 128K ROMs that you used to have to 
scrounge for when you were upgrading your Mac 512 to a Mac 512KE model. 
While I haven't actually seen one in operation, the concept and implementa­
tion is slick. I can see how Cat Mac builders can add it to a VGA DOS PC clone 
that you have picked up at a local Superstore or via mail order for $1295 and 
have a real sweet system that runs both DOS PC and Mac software for under 
$3000. Very neat stuff for the Cat Mac builders! 

Mac on Mac (portable or clone} 
Mac on Mac is the area closest to Apple's heart because it is also the area clos­
est to Apple's wallet. This is because you can build yourself a computer from 
almost anything in any form factor and make it look like a Macintosh-armed 
with Apple's Macintosh ROM chips. It's the main area clone-makers work in­
both Apple and third-party. Yes, you heard right. When Apple makes a Power­
Book model, all it is doing is optimizing the Macintosh design to fit in a small 
space with low power and a flat screen. The same is true of Outbound, the 
third-party Macintosh portable vendor that has legally licensed the use of 
Apple ROMs. Other third-party clone-makers might or might not be legally 
using Apple ROMs. Let's look more closely at the Macintosh portable area­
both Apple and third-party-and the subject of clones. 
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Apple Macintosh Portable 
In the first edition I mentioned why the press panned Apple's original Macin­
tosh Portable: it weighed in at 16 pounds and set you back $6499 for a 1Mb 
RAM, 40Mb hard drive model. I counseled first edition readers that I wanted 
one "but I'll have to wait until one or two years down the road when they 
unload the remaining stock at fire sale pricing.'' Well guess what? Thday I own 
one and am I a happy camper. Apple's improved Mac Portable features a back­
lit active-matrix LCD display, 4Mb static RAM, 40Mb hard drive, 6-hour bat­
tery with clever power management hardware/software, 1.4Mb floppy drive, 
full-function keyboard, trackball and mouse, plus a sturdy, functional travel 
case, and it only cost me $1649 mail order brand new with one year warranty. 

While its 68000 CPU runs at 16 MHz-the same speed as the Apple 
Power Book 100-its backlit active-matrix screen is better, larger and brighter 
(actually better than a top-of-the-line PowerBook 170's screen), it delivers 
twice as long a performance on a battery charge (6 hours versus 3 hours), its 
larger keyboard is easier to use, and you get a trackball and mouse included 
along with a keypad option as well. It has four extra slots for hooking up inter­
nal options (modems, PDS expansion cards, etc.), more direct connections on 
its larger back panel (external video monitors, SCSI devices-no extra cables 
required), it accommodates larger capacity 31/2" internal hard drives and last­
but by no means least-runs any version of Apple System 6 (from 6.04 onward) 
or System 7 with ease. , 

I never use my Mac Portable anywhere there isn't a table and chair (defin­
itely not in airports and on airplanes) so I couldn't care less about size and 
weight issues-it's transportable and then instantly usable, period. I do occa­
sionally use it where there is no power (mountainside and waterfront cabins) 
and the extra few hours of battery power plus space for a second battery in its 
travel case comes in handy. All in all-I couldn't be more pleased with my Mac 
Portable-probably because I fit its original design profile criteria to a tee. 

Apple PowerBook 
Since the first edition, I've also counseled my Cat Mac newsletter readers to be 
patient and wait for Apple announcements to legitimize the Macintosh porta­
ble marketplace. Apple's three new portables, announced in October 1991, did 
all that and more. Covering the performance spectrum with 16-MHz 68000 
(Power Book 100), 16-MHz 68030 (Power Book 140) and 25-MHz 68030 (Power­
Book 170) models, these new Macintosh portables accommodated nearly every 
user's price performance need-as shown in Fig. 1-3 in chapter 1. 

The Apple Macintosh PowerBooks lowered the price of the existing Mac 
Portable model, made a broader selection of portable Macintosh logic boards, 
cases, and other options available to you to choose from, and did legitimize the 
whole Macintosh portable area-exactly as predicted by the first edition. Plus 
technological improvements in DOS PC portables have added still more usable 
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options. But it will be awhile before Cat Mac builders will be able to build your 
own Cat Mac laptop in much the same way as your desktop-based Cat Mac 
today. The problem is that the Mac Portable logic board is only now becoming 
available-you can buy the entire unit for far less than it costs to build, and 
most DOS PC cases, screens, and keyboards are engineered to fit their offer­
ings-not Macintosh portable-compatible items. So if you're interested in 
building a portable Cat Mac, you must wait a little longer until the marketplace 
makes it viable. 

Other Mac portables 
The same Apple Macintosh Power Books that legitimized the whole Macintosh 
portable area have spelled the death knell for most other third-party Macintosh 
portable builders who cannot compete with Apple's overwhelming manufac­
turing economies of scale. While Outbound continues to flourish-thanks to a 
wisely-forged legal agreement and clever positioning of their Macintosh porta­
ble models versus the Apple Power Books-I question their long-term staying 
power. Most other third-party Macintosh portable vendors have either gone 
out of business entirely or have quietly dropped their portable offerings. I don't 
see anything for Cat Mac builders here-although there is clearly a need for 
something like Dynamac's flat-panel LCD display for the Mac LC. Too bad 
they are no longer in business. 

Clones 
My position on clones has not changed since the first edition. They are a high­
risk proposition because of Apple's legal posture against them. I also made the 
point that, while Apple is strongly supportive of the used equipment market 
because it helps sell more new equipment, Apple is not giggly about clones and 
illegal use of its ROM chips because it amounts to an infringement upon 
Apple's substantial and ongoing investment in its Macintosh ROM code, 
which makes the 68000 CPU inside your Cat Mac a Macintosh. It is one thing 
to "repackage" your Mac-take its logic board, freely available in the used 
equipment market or out of another Macintosh, and put it inside your Cat Mac 
housing. No rules broken, no harm done. It is another matter entirely to 
"clone" it. 

I'm sure you understand that you can't go around ripping labels off other 
people's software diskettes, putting on your own, and reselling them. Yet that 
is precisely what a number of Macintosh clone-makers have tried to do to 
Apple. Macintosh clone-makers do away with the Apple logic board entirely­
use their own logic board, electronics, and box-but still use Apple's set of 
Macintosh ROM chips, either real or illegally copied! Either way, it's still a rip­
off. Apple's not particularly interested in giving all its technology away for 
free. And you wouldn't be either. 

So I believe a clone manufacturer-any clone manufacturer-is strongly at 
risk. Apple has a substantial legal process in place to defend its rights, and has 
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shown a history of not hesitating to do so when provoked. All of the clone man­
ufacturers mentioned in the first edition are either out of business or no longer 
in the Mac clone business. I rest my case. Clones have not yet been successful 
in the Macintosh world. But it isn't hard to understand why. 

Software engineering Apple's System 7 is another nail in the clone­
maker coffins. The Mac Plus 128K ROMs enable you to run System 7 but 
don't really allow you to take advantage of its more powerful features. For that 
you need the 512K ROMs that come on a Mac Ilsi, Ilci, or Ilfx. The clone­
makers have targeted reverse-engineering the 128K ROMs. It is another story 
entirely to reverse-engineer the 512K ROMs as opposed to the ones that went 
into the Mac Plus. Just ask anyone in Apple engineering. The clone-makers 
now have to multiply their labors to get all the benefits out of System 7 -just to 
stay technically even with Apple. But software engineering of the ROM is only 
part of their problems. 

Hardware engineering Look at what Apple has done to the third-party 
accelerator board vendors by changing its product line: the difficulty they have 
in keeping up and the great flexibility they have to maintain. This entire sce­
nario is only multiplied for a potential clone-builder because not only do they 
have to announce "accelerated" products to be compatible with the Apple 
ROM, but they actually have to develop the ROM to emulate the functions of 
the increased capabilities of newer Apple systems. It's not a trivial exercise for 
the clone-builders just to keep up with the Apple innovations, much less to sur­
pass them. But there is still more. 

Manufacturing Apple's manufacturing capabilities are legendary-par­
ticularly its ability to quickly turn around a product to get it to market, ramp up 
its manufacturing volumes, and produce it at the lowest cost. Just look at what 
they have done with the Macintosh Classics, LC, Ilsi and PowerBooks. It's 
going to be extremely difficult for a clone manufacturer to offer a lower-priced 
solution given Apple's economies of scale and production/manufacturing 
expertise. I don't see that happening in the near future except with Apple's 
blessing (as with the licensing and cross-licensing agreements that they are 
reaching with certain Japanese manufacturers for PowerBooks and other new 
products). 

You must weigh the advantages from your own perspective. Is saving a few 
dollars worth all the risk-given the many alternate sources and good pricing 
for the genuine Apple article today? It's doubtful that it is. Why should you risk 
buying a product that has virtually no resale value from a company that might 
not be around tomorrow or whose price advantage might be swept away by 
Apple's next announcement? My advice to you is pass on the clones; just think 
of better and more innovative ways to use the existing Apple Macintosh logic 
boards, and package them in a way that best meets your needs. By doing this 
you'll minimize your risk and maximize your return. 

Mac on Mac (portable or clone) 315 



However, the interest in Apple Macintosh clones has remained quite high, 
and occasionally, the media has been ablaze with new clone companies such as 
Nutek.1 Like the efforts of Chips and Technologies and Phoenix Thchnology 
who created the IBM compatible chip sets and BIOS, Nutek Computers sup­
posedly engineered a very close approximation of the Apple ROMs from 
scratch. When used with OSF's Motif interface, it supposedly will look like 
Apple System 6 software with Finder and Apple System-like files that contain 
a Nutek version of MultiFinder. You can bet your socks and shorts on Apple's 
legal department taking a long and hard look at them. Time will tell. 

Mac onAtari 
In the first edition, I was quite impressed with the ability of the Atari 68000-
based machines to run Macintosh software by using a plug-in emulator board 
that had Apple Mac 128K ROM chips on it. While it is still a clever trick today, 
quite honestly, the marketplace has passed it by for three reasons. 

'technology/market need Several years ago, Apple's low-end models 
were not as powerful or cost-effective and no high-end models existed. The 
Atari connection enabled you to bootstrap yourself into a faster, more power­
ful CPU architecture and still run all your Macintosh software. Plus it was 
handy for users in the music market-a vertical market niche where Amiga 
and Apple hardware offerings were equally popular with fledgling software 
developers. 

Thday, Apple's Macintosh CPU offerings span the full range of power and 
it is hard to top Macintosh logic board price performance. Plus a 68000-based 
Atari model with plug-in emulator board that occasionally hiccuped on Apple 
System 6 software was OK. A 68030-based Atari model with plug-in emulator 
board that totally goes out to lunch on Apple System 7 software is not. The 
emulator-never designed with 68030 models and System 7 software in mind 
to begin with-just flatly demonstrates it. Finally, both music markets have 
mature software today-each has its own dedicated following-and there is 
only occasional need to go between them. 

Legal Apple's desire to make life difficult for clone-makers put a real 
stranglehold on Macintosh ROMs. While this affects Cat Mac builders hardly 
at all, because almost all Macintosh logic boards are purchased with ROMs, 
buying the ROM sets by themselves-for use on other boards, etc.-has been 
made considerably more interesting and expensive. By instructing all Apple 
dealers not to sell ROMs by themselves, Apple Mac 128K ROMs that could be 
purchased at one time for $60, now cost $125 or $250 or sometimes as high as 
$500. What it amounts to is that you are now buying the logic board just to get 
the ROMs off it and it greatly increases the cost and difficulty of any third­
party solution-including the Atari one. 
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Price Several years ago, Apple's low-end 1Mb Mac Plus cost $1799 with­
out a hard drive, and Mac SE models went for over $3000. The Atari solution 
simply blew those prices away. 'lbday, the Atari MEGA STE with 2Mb of 
RAM, an BOOK floppy and 48Mb hard drive costs you $1699, a nice SM 14 7 
monochrome 14" monitor costs you $229, the Gadgets by Small emulator costs 
$299 and the Apple 128K ROMs might cost you $250. The Atari solution is no 
longer price-competitive with either the standard Apple Macintosh or the Cat 
Mac solution-not to mention System 7 compatibility issues. 

Using the Gadgets by Small Spectre GCR Mac emulator that plugs into the 
Atari MEGA STE enables you to read and write Macintosh format diskettes 
with the Atari floppy· drive, and is compatible with nearly all Macintosh Sys­
tem 6 software. It delivers the approximate performance of a Mac SE logic 
board, with a 14" monitor and its own Macintosh partition on the hard drive. 
You can use either serial or DOS PC-style Centronics parallel connected 
printers. 

The down side is that, first and foremost, it is an Atari computer. You have 
to learn a second computer just to use your Macintosh, and this does not follow 
the "KISS" (keep it simple, etc.) principle in my book. Even after you buy your 
machine and have the dealer configure and partition your disk, when you get it 
home you still need to have enough Atari skills so that you can initially instruct 
it in the Atari language to boot up and emulate a Mac. Initially, it is not auto­
matic-someone has to do it for you. Even if the dealer also writes a nice batch 
setup routine, sooner or later, you are going to have to also learn about the 
Atari aspects of your Atari Mac clone. 

So what is the bottom line for Cat Mac builders? While the Spectre GCR 
Mac emulator makes a slick low-end unit, it uses 128K ROM chips which don't 
measure up in performance to a Mac SE logic board (256K ROMs), much less 
the even larger 512K ROMs of the newer Macintosh logic boards (or the 1Mb 
ROM of the Quadras!). Let's just say that from a Macintosh purist's point of 
view, if you didn't have an Atari need, not knowing about its Macintosh capa­
bilities would probably not be a loss to you. But if you were into or were going 
to need to get into Atari in the future, this technology is certainly worth a look. 

Macon Unix 
Many pundits favor the world view that Unix and Windows NT will be the only 
operating systems left around at the end of the 1990s. As I sit here in 1992, 
typing on a Macintosh system substantially unchanged from its 1982 core con­
cept and work with other DOS PC clients whose roots go back even further to 
1979, I have to take a more pragmatic view. I firmly believe you will be work­
ing on Mac System S.x, DOS and Windows version whatever, and even ffiM's 
OS/2 as the century digits click over. I also believe you will be looking more at 
Unix-in its many forms. 
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Regardless of Apple's "vision for the future" rhetoric, it is merely hedging 
its bet with IBM at the top end, Sony at the low end, and anyone else in 
between that makes good business sense. What this means to Cat Mac build­
ers is that your upper-end Macintosh might reside on workstation hardware 
driven by Unix software and your low-end Macintosh might fit in your pocket 
and be driven by your pen-with everything else in between. So maybe you 
should start taking a closer look at Unix (and your pens!). 

One thing is certain: Unix occupies a position center-stage in Apple's 
future. Apple's landmark 1991 agreement with IBM featured these four key 
points-three of which have embedded Unix implications. 

Mainstream Apple Unix Apple will integrate the Macintosh more fully 
into IBM's SAA (System Application Architecture), which is IBM's all-encom­
passing model for its business computing environment. Mac/IBM connectivity 
is already quite high; the focus here is to combine Apple's nonstandard AIUX 
Unix with IBM's nonstandard AIX Unix with the beneficial result in theory 
being that Apple gets a more mainstream Unix product and IBM gets a Mac 
interface on top of its AIX. IBM has already moved toward making its AIX 
compatible with the Open Systems Foundation OSF/1 Unix kernel. At Apple's 
early 1992 announcement for AIUX 3, it touted AIUX as its server platform for 
the next decade and mentioned that A/UX 4 (scheduled for 1993 -1994) would 
be based on the new version of IBM's AIX. Voila! Apple would then have a 
mainstream OSF/1-compatible Unix product. 

Mainstream Apple RISC Apple has seen the future and it is RISC 
(Reduced Instruction Set Computing). The focus here is (eventually) to pro­
duce a single-chip implementation of IBM's RISC System/6000. Interestingly, 
instead of tossing Motorola (Apple's current 680xx vendor and potential future 
88xxx RISC chip vendor) out on its ear, the agreement calls for Motorola to 
manufacture the chips! In doing this Apple gets immediate access to the RS/ 
6000 five-chip set and a mainstream industry environment on which to base its 
next-generation products. The beneficial result is that the Mac operating sys­
tem will run on IBM's new Power PC architecture, featuring products from 
notebook computers and more powerful desktop PCs, on up through (Unix!) 
workstations and midrange servers. 

Mainstream Apple Multimedia Apple and IBM will develop a joint mul­
timedia standard. This calls for Apple and IBM to develop and cross-license 
platform-independent software environments for multimedia. Everybody wins. 
Obviously, true multimedia requires workstation performance-one of the key 
reasons for points one and two. 

Mainstream Apple Software Operating System Apple and IBM will set 
up a joint venture to develop a new, object-oriented operating system. Apple's 
code-named Pink operating system gets to run on major industry platforms such 
as the Intel 80x86, Motorola 680xx, and IBM RS/6000, IBM gets to license 
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some or all of the code, and it gets widely marketed to third-party vendors. Until 
this new operating system becomes widely adopted-a multiyear process at 
best-the de facto Unix standard (in its numerous flavors) is the vehicle of choice 
for all workstation implementations across multiple platforms. 

Perhaps the most interesting Macintosh Unix development took plac·e 
away from center-stage. Quorum Software Systems announced Latitude and 
Equal in early 1992. Latitude is a developer package compatibility engine that 
lets Mac applications be converted into native Unix programs. Using it, a Mac­
intosh application retains all its own capabilities and features (menus, etc.) but 
appears in an Open Look, Motif, or other Unix interface with all its Mac Tool­
box calls generating equivalent Unix commands. Equal performs the same 
function on an unconverted off-the-shelf Macintosh application using a 68000 
runtime interpreter in conjunction with the Latitude compatibility engine. The 
net result of these is rapid availability of a world of low-cost Macintosh soft­
ware packages on Unix systems with no Apple legal reprisals, because the 
software replicates the use of the native Unix GUI rather than the Apple Mac­
intosh interface. Can workstation-based Cat Macs be far behind? 

Sources 
Apple portables are available through Apple dealers. Outbound, at the latest 
report, announced agreements with a number of resellers to carry its products 
in the dealer channel. Atari equipment mentioned is available through Atari 
dealers. 

Cat Mac alternatives 
Atari Corporation 
1196 Borregas Ave. 
Sunnyvale, CA 94086 
(408) 745-2000 

Gadgets by Small, Inc. 
40 W. Littleton Blvd., #210-211 
Littleton, CO 80120 
(303) 791-6098 

Hydra Systems Inc. 
1340 S. Saratoga-Sunnyvale Rd., #106 
San Jose, CA 95129 
(408) 253-5800 

Insignia Solutions Inc. 
526 Clyde Ave. 
Mountain View, CA 94043 
(800) 848-7677 

Orange Micro Inc. 
1400 Lakeview Ave. 
Anaheim, Ca 92807 
(714) 779-2772 

Outbound Systems, Inc. 
4840 Pearl E. Cr. 
Boulder, CO 80301 
(800) 444-4607 

Quorum Systems 
4 700 Bohannon Dr. 
Menlo Park, CA 94025 
(415) 323-3111 

tKristi Coale, "'Clean' Mac Compatible Th Run Apple's Gauntlet," lnfoworld, 28 January 1991, p. 1; 
and Allison Calderbank, "Nutek to Thst Macintosh Clone Market," Computer Reseller News, 28 January 
1991, p. 3. 

Sources 319 



Chapter 12 

The end 
of the beginning 

321 



The famous news commentator Walter Cronkite used to start his 
broadcasts with the rhetorical question, "Well, what kind of a day has it 
been?" Now that you have read the book, what do you do next? The next step is 
up to you. Is the Cat Mac a viable solution for you? You can read all you want 
and it is just words on paper until you tackle the building step. Then you know. 
And, as Darwin Gross said in several of his books, "When you know, you 
know." The only surefire way to reap the benefits of any book is to put its prin­
ciples into practice. What I am saying here is to bite off a piece of what you 
have read and try it. If you do, I can almost guarantee that you will find out a 
different or even a better way to do it and that is all part of the fun. In addition, 
you will probably have saved yourself some money, and gained some practical 
experience which can be put to even better use in the future. 

On the other hand, maybe you've already followed the advice of this book 
through the first 11 chapters and you are wondering what to do next. That's 
why I titled this chapter the end of the beginning. Whether you are an experi­
enced Macintosh user or a brand new one, I can only counsel you as a Cat Mac 
builder to continue to experiment and "push the outside of the envelope." For 
myself, I have found it a rewarding experience from which there has been no 
turning back. 

The remainder of this chapter will focus on equipment, software, and 
some housekeeping items that I have found useful (and newer Macintosh users 
might also find helpful after you are up and running). 

Peripheral equipment you will need 
This section presents peripherals that enhance the value of your Cat Mac sys­
tem. Rather than profile all the available offerings in each category, I'll cut to 
the chase and give you my best one of two recommendations. 

Dot matrix printer Selecting a printer for most people is a very personal 
decision. Fortunately, this is less of a problem in the Macintosh world. Apple, 
in its wisdom, has only one low-end dot matrix printer-the Imagewriter II. 
For many of my clients, it's the best solution I could possibly have recom­
mended to them even if I spent a lot more time searching. It is very reliable, 
has nice tractor-feed and sheet-feed options, lets you feed single-sheet station­
ery and #10-size business envelopes through it once you get the hang of it, and 
does an excellent job on mailing labels. Equipped with the Beverly Hills and 
Palatino fonts, it does a credible job on business correspondence, though it is 
obviously not letter-quality output. 

Yes, there are many good low-end dot matrix printers but by the time you 
get the cables, the software, and find out about all their little quirks in work­
ing with each individual Macintosh software program, you are better off pay­
ing a little more for the Apple Imagewriter II to begin with. It is a rugged, 
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bulletproof workhorse. Just feed it a new ribbon and vacuum it out now and 
then. "Works for me," as the man says. Your initial hardware investment is in 
the $400 range. 

LaserWriter Notice I didn't say "laser printers." There are many laser 
printer offerings. Hewlett-Packard owns the market today. But in the Macin­
tosh world there still is only one-the Apple Laser Writer in all its incarnations. 

Like the Cat Mac logic board, the original Laser Writer and Laser Writer II 
declined in price when the new Laser Writer models were introduced, but that 
didn't make them any less desirable-only more attractive. A dot matrix ~ 
printer will let you get hard copy output from your Cat Mac, but the LaserWri- ' 
ters will put you on the map and earn you respect in the business world. No one 
can tell whether you generated your letter on the older, original Laser Writer or 
the newest top of the line 68030-based LaserWriter IIg. It's laser output-
period. 

The big reason why all laser printers are not created equal is Postscript. 
The intelligent CPU and ROM chips inside the LaserWriter that recreate the 
data after you send it across your serial Appletalk or Localtalk cable make the 
jagged edges you get on your dot matrix printer typefaces disappear, and your 
graphics look professionally drawn. Although other laser printers in the DOS 
PC world do a slick job, and can be tricked into running much faster, and even 
run Postscript, it is very difficult to replicate the simplicity of working with an 
Apple LaserWriter across multiple font types, multiple graphics types, and 
multiple application types-just press the print command and you're there. 

Unless you are a printer or in the graphic arts business, it's hard to tell the 
difference between the 300 dpi resolution that you get from the Laser Writer at 
$0.05 per page and the 1200 dpi that you get from a typesetter at $5.00 per 
page. All of it looks better than a dot matrix printer at 72 dpi. For most uses, 
the lower 300 dpi is perfectly acceptable. When combined with the latest ver­
sions of the world-class text processing, graphics, and desktop publishing 
packages, you are able to output all sorts of slick brochures and newsletters on 
up to complete ready-to-print books. 

Today, your investment is under $1300 for a used Apple Laser Writer Plus 
(the one with all the fonts), and under $1800 for the LaserWriter II NT 
(Apple's second generation model that gives you more memory, performance, 
and paper path options). You are far better off buying either of these used 
Apple Laser Writer models with Postscript built in than a new, less expensive, 
non-Postscript laser printer. 

LaserWriter Plus and LaserWriter II NT toner cartridges cost about the 
same-just under $100. These toner cartridges produce 3000 and 5000 copies, 
respectively. You can typically refill the Laser Writer Plus toner cartridge four 
times for less than $40 a refill-the Laser Writer II NT's, made with more sen­
sitive drum materials, only go about two refills at roughly the same cost. Bot­
tom line, you are paying about $0.02 per copy for the toner. In my mind, up to 
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this point there was really no viable alternative to the Apple Laser Writer offer­
ings. However, within the last few years, Hewlett-Packard, the worldwide 
leader in the laser printer market, has taken dead aim at Apple's laser printer 
market with its LaserJet III featuring Resolution Enhancement print technol­
ogy and Apple-specific options. Plus, you can pick up a new Hewlett-Packard 
LaserJet III basic unit, add either HP's Postscript cartridge, Appletalk inter­
face kit and memory, or the equivalent package from Pacific Data Products 
and spend only about $2500. Compared with the Apple Laser Writer II NT, the 
Postscript-equipped Hewlett-Packard Laserjet III gives you a superior varia­
ble dot print technology that improves print quality, more memory capability 
(up to 4Mb of HP or 8Mb of third-party memory can be added versus the fixed 
2Mb total of Apple), the same number of genuine Adobe typefaces (35) and the 
identical 8-page-per-minute printer engine and toner cartridge. Thke a look. 

Networking Although the Macintosh was only available from Apple as a 
closed box for many years, the beauty of it was you could communicate with it 
better than any other computer-the networking interface hardware was built 
right into the box. The epitome of the KISS (keep it simple) principle, you can 
have an entire Apple five-user network up and running in less time than it 
takes to remove one popular DOS PC network's hardware from the box and 
install it onto one computer. Its networking capabilities have only grown with 
time. Although you really don't see the benefits as a single Cat Mac user con­
nected to a Laser Writer, the minute you add the first additional station to the 
network the benefits grow. Not only can you easily share the LaserWriter (or 
Imagewriter II -just add an option board), but easy-to-use software exists, like 
TOPS, to share files between two or more Macintosh computers. Adding a 
DOS PC computer to the network is as simple as adding a board to the DOS 
PC, and its files-text, spreadsheet or database-can be shared on the network 
via easy-to-use translation software from Dataviz. Your investment here is 
under $50 per node to share a printer and under $250 per node to share files. 

Modem After the printer, a modem is your most important peripheral. It 
lets you communicate with the outside world. Whether it's your client in Ger­
many, salesperson on the road anywhere in the USA, publisher, typesetter, 
employee working at home across town, or neighbor across the street, you are 
equally able to transmit and receive text, graphics, and audio data. Recent ver­
sions of traditional Macintosh communications software such as MacThrminal, 
Red Ryder's Public Version, or Microphone are extremely easy to use and 
loaded with features. There are many other software packages to choose from 
that let you access online services and public databases, download stock infor­
mation automatically, establish your own internal company mail network, or 
just set up a personal bulletin board. Legendary software packages like Stuffit 
let you pack your data prior to transmitting it to get the lowest line rates. I 
would not buy a modem with less than 2400-baud speed capability today or 
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9600-baud if you want to pass information between sites on a dedicated basis. 
Your initial hardware investment is under $250. 

Scanner A scanner lets you convert printed page data-text and graph­
ics-into electronic form. You can then manipulate this data in your Cat Mac 
and send the results to a LaserWriter or to another computer over a modem. 
The primary benefit of this powerful capability to you is time savings. You can 
scan in graphics (artwork, logos, forms) and modify and improve them in much 
less time than if you had to perform the entire process from scratch. The text 
reading process, called OCR (optical character recognition), was originally 
either very crude or very expensive. Early OCR could hardly keep up with a 
typist and fell far behind after correction time was factored in. New versions of 
OCR software packages like Omnipage from Caere adds multiple language 
(English, Spanish, etc.), dot matrix (read in your Imagewriter output), to multi­
ple font (Times, Helvetica, etc.) reading capability in automated modes at 98o/o 
and above recognition rates. Only a bionic typist could keep up with these 
products today. Apple and Hewlett-Packard provide the best solutions-their 
scanner hardware is reliable and bundled graphics software packages are easy 
to use. Your investment is under $1500 for the combination. OCR software is 
available for under $700. 

CD-ROM When it comes to compactly storing and conveniently distrib­
uting large volumes of data, nothing beats the CD-ROM (compact disk read 
only memory). CD-ROMs are identical in appearance and size to their audio 
counterparts that set a new standard for listening and are now available in 
music stores everywhere. Standard is the operative word here-lack of stan­
dards has blocked more widespread application of this technology to com­
puters. Not to worry, it will happen. If you are a researcher, a single CD-ROM 
drive puts over 500Mb of text, graphics or sound data at your fingertips. Vol­
umes of niche market data with updates are offered on a subscription basis by 
some vendors. Manufacturers have already put numerous dictionaries, ency­
clopedias, and directories on CD-ROM and new products and services are 
announced daily. Apple set the standard when their CD-ROM player was first 
announced. Today there are newer products from Toshiba and others which are 
even faster. Your investment is under $700. 

Hardware backup Without background into your setup and applica­
tion(s), it's difficult to give you specific advice here. A Cat Mac builder with a 
single system might be completely protected by a floppy-based backup system 
and an effective backup utility like Fastback from Fifth Generation Systems. 
But by the time you have three Macintosh systems or a small network you need 
another storage solution like removable hard drive, SyQuest cartridge drive, 
removable optical drive or tape drive, plus more powerful backup software like 
Retrospect from Dantz Development. When you expand your operation, you 
need to research and investigate better backup storage alternatives-at that 
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particular time. Until that time, enjoy the BOOK floppies you are using with the 
backup utility of your choice-just remember to back up! 

Software you will need 
This book has focused on hardware-I haven't said much about software. I'll 
say it here. This section profiles the system software you need with your Cat 
Mac system. 

System 6 software Much has changed in system software since the early 
days of Macintosh. Your hardware goal is at least to bring your Cat Mac up to a 
2Mb (preferably 4Mb) system with a 40Mb hard drive, so that you can run 
Apple System 6 software and all its features. Available as an upgrade kit 
(M0681/C at $49) from your friendly local Apple dealer, this software in its lat­
est 6.08 version simplifies whatever you might want to do, and does so with 
fewer bugs or hitches than earlier versions. 

You have undoubtedly heard of the virtues of Multifinder and its benefits. 
The Apple's System 6 package brings them to you-just choose Multifinder 
from the desktop menu and reset. Now you are working in the Multifinder 
rather than the Finder environment. Your ability to switch back and forth 
between multiple applications is limited only by the amount of memory you 
have-my experience has shown you really need at least 4Mb to be happy with 
its performance. Enjoy. 

System 7 software You have unquestionably heard of the new Apple 7 
System software. For this you must have a Cat Mac with 4Mb of memory or 
more and a 40Mb hard drive. Ideally, you want to run it on a 68030-based Cat 
Mac with an 80Mb or 105Mb hard drive. While nearly all of System 7's (avail­
able from your Apple dealer as the M82220LL/ A upgrade kit at $99) compo­
nents and features are available in other products today, System 7 ties 
everything together into a neat, integrated package that works, introduces a 
host of nifty new features, and sets the stage for further additions over the next 
few years. You get neat features like: a more powerful Finder and desktop with 
Multifinder permanently turned on; powerful file search features; aliases that 
allow you to open the original "target" file from another location; customizable 
Apple and tear-off menus with auto-scrolling, auto-sizing windows, but a man­
ual trash can that you have to deliberately empty; True 'JYpe (Apple's own tech­
nology for outline fonts-smooth representations of characters generated by a 
''Font Manager'') now resident in System software; 32-bit addressing and vir­
tual memory (the feature of System 7 that lets 68030 CPU chips directly 
address 232 bits or 4Gb of memory and sets aside a portion of your hard drive 
as a "virtual" extension of your Mac's real memory so program parts are 
swapped in and out of memory from the hard drive as you need them); lAC or 
Interapplication Communication (Apple calls this dynamic data-sharing "pub­
lish and subscribe" -any user can "publish" information and "subscribers" 
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receive a new version of the data each time the original is updated-as if the 
clipboard sharing data between applications was a dynamic one instead of a 
static cut, copy, and paste); Appletalk Fileshare (incorporates the features of 
Sitka (formerly TOPS) software into every Mac system, so users can share files 
over a network without a dedicated server); Data Access Manager (allows any 
user application to access remote databases without having to deal with the 
particulars of their software query languages-queries to the host database 
language are done transparently). 

These are some-but not all-of the goodies you get. You also get addi­
tional utility applications, 32-bit QuickDraw, communications toolbox, sound­
system improvements, and the list goes on-all as part of System 7. Having all 
these capabilities on your Macintosh puts an enormous amount of computer 
power on your desktop, and the best news is that applications to take full 
advantage of System 7 won't be available for years yet. If you jump on the Sys­
tem 7 bandwagon today, you can enjoy the best of all worlds: Cat Mac price 
performance and the slickest operating system in the world. Just remember 
not to short-change yourself in the CPU, memory, or hard drive areas-System 
7 likes the best you can give it in hardware. 

Apple AIUX software While Apple developed world class System 6 and 
System 7 software products for its Macintosh, it astutely covered its bet by 
developing Unix-based software as well. Called AIUX 2.0.1, the latest version 
is available from Apple dealers as the M0598LL/A CD-ROM-based upgrade 
kit at $795. While Apple's highly-touted virtual memory and multiprogram· 
ming features of System 7 have always been available on Unix, Apple's AIUX 
2.0.1 gives Unix users capabilities they can't get anywhere else. The Apple 
AIUX software developers had their work cut out for them-it is hard to think 
of two more opposite environments. Unix is almost all ''left-brained'' (sequen­
tial, logical, text). Macintosh is almost all "right-brained" (random, subjective, 
graphic). In A/UX 2.0.1, you get the best of both worlds and you give up very 
little. Unix programmers will be at home with the three flavors of Unix avail­
able for the Macintosh on their desktop: Berkeley (default version), System 5, 
and Network File System. Macintosh users will appreciate the Mac-like Com­
mand Shell interface when accessing the power of Unix programs. Here you 
are looking at a serious Macintosh. My recommendation is to put AIUX on a 
68030 Cat Mac with a fast 80Mb hard drive and 4Mb of memory minimum-a 
300Mb hard drive and 8Mb is probably a more useful size. 

Now that you are up and running 
As a new Cat Mac user, let me give you some hints to maximize your enjoy­
ment. If you are already a Macintosh owner, you can empathize with me in 
some points, and undoubtedly you have learned other hints from your own 
experience. 
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Cleanliness Locate your Cat Mac on your desk, stand it on its side, just 
keep it in a clean environment. Excessive dust, dirt, or smoke will eventually 
work its way into your Cat Mac and create problems for you. If you have used 
your Cat Mac for quite a while and one day it quits working, before panic sets 
in, open the case (remember static!), gently blow or vacuum the accumulated 
dust layer off your logic board, reseat all the connectors and see if that doesn't 
solve the problem. 

Voltage Power your Cat Mac from an ac voltage source that provides 
smooth voltages and always use a quality surge protector to prevent damage 
due to transient overloads, spikes, or a trashy line or, better still, use a UPS 
(uninterruptible power supply), which has surge protection plus a battery that 
drives an inverter when ac power goes away. If nothing else, you will sleep bet­
ter at night. In my case, the UPS paid for itself in only one power outage: I was 
working at my Cat Mac SE one sunny day, minding my own business, when the 
power went out. When it came back on, my Cat Mac power supply came on, 
the screen came on, but I got that sickening feeling in the pit of my stomach as 
the screen sat there with the dreaded blinking question mark icon. No hard 
drive. The power hit knocked out my hard drive-it still rotated but some of the 
data was scrambled. Luckily, the data was backed up, but I still had to go 
through all the steps to restore it. 

Cut to the same scene about six months later, this time at night. The power 
went out, the UPS came on, and I resumed working in the dark (not exactly­
by the light of my Princeton Monitor screen). My next step was to save what I 
had been doing. 

Without a UPS, your safest course of action is to turn off your computer 
after a power hit. Sometimes the power surges a few times before the power 
company fixes the problem-none of these surges does your computer any 
good. 

Static Some people are just naturally highly-charged individuals. Seri­
ously. While some have no problems with their computers ever, others are con­
stantly losing the data on their floppies, their hard drives, and encountering 
strange error messages and system bombs. For these people I recommend a 
three-step solution. Put an antistatic mat on your desktop under your com­
puter. Put another antistatic mat on the floor under your chair in front of your 
desk. These antistatic mats are the type that come with a wire that attaches to 
the ground wire of your wall electrical outlet. Then, make two backups of 
everything. If this doesn't work, I have more drastic measures to suggest. 

Maintenance Maintenance contracts are unnecessary for most people. 
The pros and cons were well-reviewed in an article by Jim Seymour: for some 
they are good, for others not. For the Cat Mac project you assemble yourself 
you don't even have to think about it. But do get a contract if you are using 
your Cat Mac in a critical application in your business. Remember that fellow 
Murphy! 
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As a Cat Mac owner, you have certain safeguards: You already have a 
beefier power supply to begin with and an industrial strength fan for air flow. 
Your video is in its own ventilated case with its own power supply. The logic 
board, the most vulnerable part of your system, is much better ventilated and 
much better powered, due to the increased space available. Since it is never 
going to wear out, it should have a long and useful life if you don't mess with it, 
and failing that, if you take precautions whenever you do work around it (e.g., 
when adding memory or other options). You have a brand new hard drive, 
floppy drive, keyboard, mouse, monitor, and case, and have automatically 
obtained at least a one- or two-year warranty with them. 

Disks and Backup Keep one set of your backup diskettes (or other 
backup media) close to your Cat Mac to remind you to back up regularly. Seri­
ously. The number one thank you I receive from every client sooner or later is 
''Thank you for telling me to back up my data.'' There are many good books on 
the subject, many theories of how to do it best. Take your pick. My counsel is 
just do it! 

A few words about the future 
Whatever Macintosh you are now using or plan to use, it is certain that a 
slicker, faster, cheaper, or lighter one will be developed in the future. The same 
statement, only more strongly, might be made for Macintosh software. Yet the 
avalanche of new products coming regularly from Apple and third-party soft­
ware and hardware manufacturers requires that you adopt some sort of proce­
dure, tailored to your own set of circumstances, ensuring your Macintosh setup 
is reasonably up-to-date. How do you do it? Easy: read, talk with others, visit 
shows. Then formulate your own opinions and procedures. 

The Macintosh world is unique. The Macintosh user benefits from a com­
bination of dedicated, focused media events, distribution methods, and user 
groups unlike those found in any other industry. There are a wide variety of 
information sources to assist you. This is not intended to be an all-inclusive list. 
I can only touch on the highlights here, so many other excellent sources will 
not be included-but you will undoubtedly find them in your search. 

Mall order 
In some geographic areas there is an unusual concentration of good dealers to 
assist you and whom you assist in return by buying from them. But you can 
benefit from the mail order channel regardless of where you are located. Virtu­
ally anything can be purchased through the mail: books, magazines, software, 
hardware, accessories, up through complete systems. 

How do you deal with this channel? I have found a very simple process 
works for me. If I am buying a commodity item and I am not already buying 
that item from a vendor I am familiar with, I'll stick with one of the major mail 

A few words about the future 319 



order suppliers who advertises in the pages of the Macintosh magazines. If it's 
a new item on the market or a new item for me to buy, I'll go directly to the 
manufacturer or supplier, large or small, and place a small order for it. If the 
product, their service, and the price measure up, I'll favor them with a larger 
order. If not, I'll buy from another source or even return the product. 

The mail order sources for the products mentioned in this book have 
already been listed at the end of each chapter so they will not be repeated here. 

Magazines 
The Macintosh community is blessed with an amazing selection of outstanding 
weekly and monthly magazines to suit every palette. They-as much as the 
enthusiasm of the Macintosh users themselves-are responsible for the spread 
and absorption of the Macintosh into the mainstream of computer culture. 

I have referenced the monthly magazines Mac World and Mac User repeat­
edly in the text. I cannot say enough about them. From the beginning they 
were a cut above any other computer periodicals I have ever received. 

Mac WEEK is another outstanding publication, perhaps the best weekly I 
have ever received. They are legendary in the Mac community for reporting 
the facts just as they happen straight off the cuff-even if they absorb a little 
heat in the process from Apple and others for being a little too soon and a little 
too accurate in their reporting. 

As a minimum, you should be subscribing to: 

Macworld 
P.O. Box 51666 
Boulder, CO 80321-1666 
(800) 234-1038 

Mac User 
P.O. Box 56986 
Boulder, CO 80321-6986 
(800) 627-2247 

Mac WEEK 
P.O. Box 5821 
Cherry Hill, NJ 08034 
(609) 428-5000 

Three other magazines you should subscribe to, although they are not 
Macintosh-specific (they will make you a well rounded individual), are: 

Byte 
P.O. Box555 
Hightstown, NJ 08520 
(800) 257-9402 

Computer Shopper 
P.O. Box 52568 
Boulder, CO 80321 
(800) 27 4-6384 
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P.O. Box 5994 
Pasadena, CA 91107 
(818) 577-7233 



1\vo shoppers' guides are available to assist you quarterly and annually: 

Macintosh Buyer's Guide 
5615 W. Cermak Rd. 
Cicero, IL 60650-2290 
(800) 826-9553 

Macintosh Product Registry 
660 Beachland Blvd. 
Vero Beach, FL 32963-1794 
(407) 231-6904 

There are many other magazines that you might benefit from, serving 
niches in the Macintosh market and other aspects of the personal computer 
field, but the above should get you started. 

Computer shows 
Again the Macintosh community is blessed. No other industry has a dedicated 
user event that you can attend once a year and actually see and hear it all. The 
Mac World Exposition, held in the spring in San Francisco (serving the West 
Coast) and in the fall in Boston (serving the East Coast) is the one event every 
Macintosh user should plan to attend at least once, if not annually. It normally 
attracts around 50,000 people and, unlike other trade shows, caters specifi­
cally to Macintosh products and (except for one industry day) specifically to 
the Macintosh end user. 

1b learn more about it, contact: 

Mitch Hall Associates 
P.O. Box 4010 
Dedham, MA 02026 
(617) 361-3941 

User groups 
Although every industry has its user groups, in the Macintosh community this 
phenomenon has been raised to an art form. There is nothing else that can give 
you as high a return on, and as much benefit from, your low annual dues invest­
ment. Only minutes of networking at a monthly general or special interest 
group meeting can save you hours, if not days, of time. Later on, when you 
have established relationships within the group, you can accomplish the same 
over the telephone. 

The User Groups are a marketing force to be reckoned with also. The 
monthly meetings of the larger User Groups such as Berkeley, Boston, and 
Portland (Oregon), regularly attract industry leaders who know this fact very 
well. An auditorium full of experienced, opinionated, and intelligent Macintosh 
users is also a force to be reckoned with. But it is a two-way street, and the 
industry leaders go back with much useful marketing feedback. 

A simple phone call to Apple Computer gets you the number of the Macin­
tosh User Group nearest to you. Call: 

(800) 538-9696 ext. 500 
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Local dealers 
Hey, how about that; even they made the list. This is another resource you 
might consider and it's right underneath your nose. Where I live (Portland, 
Oregon) there are five Apple dealers (Alpha Computers, BizMart, CompuAdd, 
The Computer Store, and Computerland), plus one very Mac-knowledgeable 
independent dealer (Mac Friends). I hope you are similarly blessed in your 
area. 

Ahhh, but there are rules to obey here. When you use the resources of your 
local computer store, remember it's a two-way street. The person on the other 
side of the counter from you is being compensated for his or her time in assist­
ing you. So, use these resources wisely. If someone has just pulled 50 monitors 
off the shelf for you to take a look at before making your selection, do not go 
and buy your monitor from a mail order source after giving that person a polite 
thank you. They will not be excited about working with you again. And you've 
probably heard, "What goes around comes around:' 

If you're getting good assistance from a store and from a salesperson, it's 
just good manners and taste on your part to compensate them for their efforts 
by bringing them your business. Sure, you might pay more. But it will certainly 
pay dividends to you over the long haul. 

Consultants 
Remember the movie, The Good, the Bad, and the Ugly? That's the whole book 
on consultants in short form. My best advice is find one who: 

• is trustworthy 
• is empathetic to your needs 
• knows what he or she is talking about 
• is reasonably priced 
• is there for you when you need him or her. 

And they are out there, believe me. A good Macintosh consultant will make 
you feel like you have just died and gone to heaven. Treat yourself. 

Books 
History Books on the history of the Macintosh include: 

Jean-Louis Gassee, The Third Apple, Harcourt Brace Jovanovich, 1987. 
Guy Kawasaki, The Macintosh l*ly, Scott, Foresman and Co., 1990. 
Frank Rose, West of Eden: The End of Innocence at Apple Computer, Penguin 

Books, 1989. 
John Sculley with John A. Byrne, Odyssey, Harper and Row, 1987. 
JefferyS. Young, Steve jobs: The journey Is the Reward, Scott, Foresman and 

Co., 1987. 
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Macintosh In addition to this book, you might find these books helpful: 

Sharon Zardetto Aker, et al., The Macintosh Bible, 3rd Ed., Goldstein & Blair, 
1991. 

Apple Computer, Guide to Macintosh Family Hardware, 2nd Ed., Addison-Wes­
ley Publishing, 1990. 

Bob Brant, Upgrade 10ur Macintosh and Save A Bundle, Windcrest/McGraw-
Hill, 1991. 

Bob Brant, Macintosh Hard Disk Management, Windcrest/McGraw-Hill, 1992. 
Craig Danuloff and Deke McClellan, Encyclopedia Macintosh, Sybex, 1990. 
Jim Heid, Macworld Complete Mac Handbook, IDG Books Worldwide, 1991. 
Bob LeVitus, Dr. Macintosh, Addison-Wesley, 1989. 
Robin Williams, The Little Mac Book, Peachpit Press, 1990. 
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AIUX Apple's version of Unix, the near industry standard, multiprogram­
ming, virtual memory operating system. Apple's advantage is that their 
Unix version has a Macintosh interface front end, making it more user 
friendly while retaining all its powerful features. 

access time, average The amount of time it takes the computer to find and 
read data from a disk or from memory. For a hard disk it is defined as seek 
time (time to find the track) plus settling time (time to stabilize over the 
track) plus latency time (time to bring the sector data on the track under 
the head). Some manufacturers ignore both the average consideration and 
the latency factor to publish better times. 

ADB Apple Desktop Bus is now the Apple standard serial communication 
bus that allows you to connect up to 15 input devices such as keyboard, 
mouse, joystick, puck, other pointing/motion devices, and graphics tablets 
to your SE and newer Macintoshes. It allows the devices to be connected in 
daisy chain fashion and provides increased flexibility with minimal 
increase in cost. 

alphanumeric Data that has both numerals and letters. 
ANSI Abbreviation for American National Standard Institute. A standard 

adopted by MS-DOS for cursor positioning. It is used in the ANSI.SYS file 
for device drivers. 

ASCll Abbreviation for American Standard Code for Information Inter­
change. Binary numbers from 0 to 127 that represent the upper- and lower­
case letters of the alphabet, the numbers 0 to 9, and the several symbols 
found on a keyboard. A block of eight Os and 1s are used to represent all of 
these characters. The first 32 characters, 0 to 31, are reserved for non­
character functions of a keyboard, modem, printer, or other device. Num­
ber 32, or 0010 0000, represents the space, which is a character. The 
numeral1 is represented by the binary number for 49, which is 00110001. 
Text written in ASCII is displayed on the computer screen as standard 
text. Thxt written in other systems, such as WordStar, has several other 
characters added and is very difficult to read. Another 128 character repre­
sentations have been added to the original128 for graphics and program­
ming purposes. 

ASIC Stands for application specific integrated circuit. 
assembly language A low-level machine language, made up of Os and 1s. 
asynchronous A serial type of communication where one bit at a time is 

transmitted. The bits are usually sent in blocks of eight Os and 1s. 
baud A measurement of the speed or data transfer rate of a communications 

line between the computer and printer, modem, or another computer. Most 
present day modems operate at 1200 baud. This is 1200 bits per second or 
about 120 characters per second. 

benchmark A standard type program against which similar programs can be 
compared. 
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bezel The plastic or metal plate typically covering the front of a floppy or 
hard disk mounted in a computer case or chassis. 

bidirectional Of or relating to both directions. Most printers print in both 
directions, thereby saving the time it takes to return to the other end of a 
line. 

binary Binary numbers are ls and Os. 
bit A contraction of the words binary and digit. One bit is a single binary 

digit. 
boot or bootstrap or reset The startup process wherein the Macintosh is 

turned on, checks that its memory is OK, checks that its stored parame­
ters are set as they should be, and turns over control to the user. A small 
amount of the program to do this is stored in ROM. Using this the com­
puter ''pulls itself up by its bootstraps.'' A reset is sometimes necessary to 
get the computer out of an error message or bomb dialog box if it is hung 
up for some reason. 

buffer A buffer is usually some discrete amount of memory that is used to 
hold data. A computer can send data thousands of times faster than a 
printer or modem can utilize it. But in many cases the computer can do 
nothing else until all of the data has been transferred. By storing data in a 
buffer, which can then feed the data into the printer/modem as needed, the 
computer is freed to do other tasks. 

bug The early computers were made with high-voltage vacuum tubes. It took 
rooms full of hot tubes to do the job that a credit card calculator can do 
today. One of the large systems went down one day. After several hours of 
troubleshooting, the technicians found a large bug that had crawled into 
the high voltage wiring. It had been electrocuted, but had shorted out the 
whole system. Since that time any type of trouble in a piece of software or 
hardware has been called a bug. 1b debug it, of course, is to try to find all 
of the errors or defects. 

bulletin boards Usually a computer with a hard disk that can be accessed by 
modem. Software and programs can be uploaded or left on the bulletin 
board by a caller, or a caller can scan the software that has been left there 
by others and download any that he likes. A great source of help for a 
beginner. 

bus Wires or circuits that connect a number of devices together or a path 
over which signals travel. Typically refers to the input and output paths to 
the Macintosh such as the NuBus cards in the Mac II family and the 
expansion bus slot in the Mac SE. 

byte The smallest computer word or character is called a byte, and consists 
of 8 bits, or a block of eight Os and ls. These 8 bits can be arranged in 256 
different ways. This is 2 x 2 x 2 x 2 x 2 x 2 x 2 x 2 = 256, or 28• Therefore, 
one byte can be made to represent any one of the 256 characters in the 
ASCII character set. It takes one byte to make a single character. 
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cache memory High speed memory in front of regular processor memory to 
speed up the computer. When the computer writes data in main memory, it 
leaves a copy of it in cache memory too. When the computer goes to read 
data, it looks first in cache memory. If it finds the data there, it doesn't 
bother to look in main memory. If the cache and program loops are of the 
right size, the computer hardly ever looks in main memory. The result is 
that everything runs a lot faster. 

capacity This refers to the amount of binary data in 8-bit bytes that can be 
stored on the hard disk's multiple surfaces. Be aware that not all hard disk 
capacities are stated equal. It is difficult to state accurately until after the 
disk is installed in the computer and formatted because different computer 
types, controllers, formatting software, and disk drives themselves pro­
duce different results. 

Cat Mac This book is about building your own Macintosh from catalog 
parts. Catalog Macintosh has been shortened to Cat Mac throughout the 
book. 

CD·ROM Stands for compact disk read-only memory. A convenient and 
compact way of storing and distributing large volumes of data. 

character A letter, a number, or an 8-bit piece of data. 
chip An integrated circuit, usually made from a silicon wafer. It is microscop­

ically etched and has thousands of transistors and semiconductors in a 
very small area. The 80286 CPU used in the AT has an internal main sur­
face of about 1/2" square. It has 120,000 transistors on it. 

clipboard A holding place for temporarily storing text or graphics. 
clock speed The speed at which the CPU operates. (The operations of a 

computer are based on very critical timing, so they use a crystal to control 
their internal clocks.) 

clone Computer slang for a copy of another manufacturer's computer. IBM 
defined the DOS personal computer with their model in 1981. All the cop­
ies of it today are clones-they copy its ROM and other features. In con­
trast, no Apple Macintosh clones exist because Apple has not licensed its 
ROM, and therefore it is illegal to copy it. The CAT Mac is not a clone, it is 
a Macintosh-usually mounted in a PC case. 

coprocessor Usually an 8087 or 80287 that works in conjunction with the 
CPU and vastly speeds up some operations. 

consultant Someone who is supposed to be an expert who can advise you 
and help you determine what your computer needs are (similar to an ana­
lyst). Because there are no standard requirements or qualifications that 
must be met, anyone can call themselves an analyst or consultant. 

CPU Stands for central processing unit, the engine or chip that drives your 
Macintosh. 

cursor The blinking spot on the screen that indicates where next character 
will be. 
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database A collection of data, usually related in some way. 
desktop The screen or environment that the Apple Macintosh initially 

presents to the user-just like working at a real desk. 
dialog box A window or full-screen display that pops up in response to a com­

mand. 
DIP Stands for dual inline package, a type of packaging for a chip. 
DMA Stands for direct memory access. Some parts of the computer, such as 

the disk drives, can exchange data directly with the RAM without having 
to go through the CPU. 

DOS Stands for disk operating system. Also shorthand for MS-DOS and PC­
DOS, the software engines that drive the majority of the mM -compatible 
clone computers. Totally transparent to the user in the Macintosh environ­
ment. 

DOS PC Denotes a personal computer which utilizes the IBM DOS operat­
ing system as opposed to utilizing the Macintosh operating system, Unix, 
or something else. 

dot matrix printer A printer which represents each character using a series 
of dots in a closely spaced matrix-the Apple Imagewriter printer is an 
example. 

double density Original Mac diskettes were 400K capacity single-sided disk­
ettes; then BOOK double density was introduced. Today's highest density 
standard is the 1.4Mb capacity drive used by Apple's FDHD Superdrive. 

DRAM Stands for dynamic random access memory. A type of memory that 
must constantly be refreshed, or recharged; the primary type of memory 
used in PCs. 

expansion boards Boards that can be plugged into one of the 8 slots on the 
motherboard to add memory or other functions. 

FDHD Stands for floppy disk high density-Apple's latest floppy drive 
1.4Mb standard. 

Finder The part of the Apple Macintosh software that creates and maintains 
the user environment-keeps track of files on the desktop, etc. 

fonts The different types of print letters, such as Gothic, Courier, Roman, 
Italic and others. 

formatting The formatting step puts specific track and sector "pockets" into 
the hard disk-it builds exact locations where you can later find data. To 
quickly move data on and off the disk, certain tracks are identified as direc­
tory tracks. These contain information tags, or flags or pointers which point 
to (identify) the location of data on the disk. 

FPU Stands for floating point unit. An additional chip working in parallel 
that speeds up processing time for numerical calculations. 

fragmentation When a diskette or hard disk has data that has been changed 
several times, pieces of the files are located on different tracks and sectors. 
This slows down writing and reading of the files because the head has to 
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move back and forth to the various tracks. When these files are copied to a 
newly formatted diskette, each file is written to clean, contiguous tracks, 
decreasing the access time to the diskette or hard disk. 

Gb, gigabyte One billion bytes. 
glitch An unexpected electrical spike or static disturbance that can cause 

loss of data. 
gray market The practice of dealers selling their product to other dealers 

without adding value in order to meet their manufacturer's delivery quotas 
and keep their discount levels. 

handshaking A protocol between systems, usually the printer and the com­
puter, to indicate readiness to communicate with each other. 

hi-res Stands for high resolution (a 640 x 480 or greater resolution monitor as 
opposed to Apple's standard 9" 512 x 342 display). 

IC Stands for integrated circuit. Virtually all components used today will 
soon be in IC form to improve operating efficiencies and packing density, 
and achieve lower cost. 

icon A graphical representation of an application program, program file, or a 
ftle folder (to hold either) on the Apple Macintosh desktop. A mouse can be 
pointed to an icon and double clicked to open the application or file. A key 
feature of the easy-to-use Macintosh graphical interface. 

interface A piece of hardware or software that follows a distinct set of rules 
and allows communications between two systems. 

interleave Depending on the speed of the computer attached to the hard 
disk, it might not be fast enough to read all the data from one sector trans­
ferred by the disk interface or to write it in one rotation of the disk. Th 
avoid this problem, disks initially being formatted to work with slower 
Macintoshes have their sectors "interleaved." A "slow" Mac Plus requires 
a 3:1 interleave. This means the next ''logical'' sector from which the con­
troller reads or writes data actually skips two sectors over from the last 
"physical" sector located on the disk. A "faster" Mac SE requires a 2:1 
interleave (the next logical sector read or written actually skips one sector 
over from the last physical sector located on the disk). Mac lis, Mac SE 
30s, and up use a 1:1 interleave (the next logical sector read or written by 
the controller is identical with the next physical sector located on the disk). 

Kb, kilobyte 1024 or 210 bytes. 
Killy clip A clip device useful for its special ability to securely attach a rib­

bon cable to a 68000 or 5380 IC chip. 
LAN Stands for local area network; a system in which several computers are 

tied to each other or to a central server. 
Laserwriter The Apple proprietary laser printer with the intelligent 68000-

based Postscript engine. 
LCD Stands for liquid crystal display. 
mainframe A large computer that may serve several users. 
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Mb, megabyte Stands for one million bytes-1,048,576 bytes to be precise-a 
measurement of disk or memory storage capacity. 

memory A high-speed temporary storage area next to the main computer 
used to store data and its location information. 

menu A list of choices or options. A menu-driven system such as the Apple 
Macintosh makes it very easy for persons new to computers to learn how to 
use them. 

MHz Stands for one million cycles per second-a measurement of frequency. 
microsecond Stands for one millionth of a second (or 10-6 seconds in math 

notation). 
modem A device which converts digital signals to analog form for transmis­

sion over a phone line, and reverses the process on the other end. 
Molex A type of electrical connector useful for its capacity to be keyed, 

pohuized, or locking. 
monitor A device that displays a picture, also called a video monitor. 
mono Single, or one. A monochrome monitor has one color capability. 
mouse A pointing device that controls the movement of a cursor on the 

screen. 
MTBF Stands for mean time between failures. An average of the time 

between failures, usually used in describing a hard disk or other compo­
nents. An MTBF rating of 50,000 hours does not mean each hard disk will 
last that long before needing repair. It means that in a population of 50,000 
hard disks, one will fail every hour, 24 hours per day. This means that 
about 18o/o of the drives will have to be repaired before year's end. Over a 
three-year period, over one half (54o/o) of the original50,000 hard disks will 
require some amount of service. 

multisync The ability of a monitor to adjust itself to a wide range of video 
input signal frequencies and thus be usable for a large variety of applica­
tions implemented over numerous computer platforms. 

network, networking The ability to connect two or more similar or dissimi­
lar devices, or the product resulting from such a connection. 

ns, nanosecond Stands for one thousandth of a microsecond (in math nota­
tion 10-9 seconds); a very short time. Used to measure speeds of SIMM 
memory chips, i.e., an 80 ns SIMM is capable of operating faster than a 
120 ns SIMM. 

PC Stands for personal computer. 
PMMU Stands for paged memory management unit. Used with AIUX and 

Apple system 7.0 software to give multiprogramming and virtual capabili­
ties. 

ports Access connections to gain entry to the Macintosh to tell it what to do 
or to give and receive data to/from it-usually serial, SCSI, or ADB but can 
be via direct attachment to the CPU chip or a special connector interface. 
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price performance A measure of efficiency when one factor is divided by the 
other. Also enables different types of objects to be compared easily by set­
ting up a standard of price and performance. 

RAM Stands for random access memory. A volatile memory: data stored in it 
is lost when the power is turned off. 

RGB Stands for red, green, and blue, the three colors that are used in color 
monitors and TVs. Each color has its own electron gun that shoots streams 
of electrons to the back of the monitor display and causes it to light up in 
the various colors. 

ribbon cable A flat cable with multiple conductor wires embedded in plastic, 
such as those used to connect hard and floppy drives to the logic board. 

ROM Stands for read only memory. It does not change when the power is 
turned off. 

scanner A device which converts printed information to electronic data. It 
works like a copier machine except that the information is stored electroni­
cally rather than reproduced physically. 

SCSI Stands for small computer system interface. A fast parallel hard disk 
interface system developed by Shugart Associates and adopted by the 
American National Standards Institute (ANSI). The SCSI system allows 
multiple drives to be connected. It supports a transfer rate of 1.2Mb per 
second. Since a byte is 8 bits, this is about the same as the ESDI 10 mega­
bit per second rate. 

sector A section of a track on a disk or diskette. 
serial The transmission of one bit at a time over a single line. 
SIMM Stands for single in-line memory module. 
slots Refers to the connectors or connections used for additional boards to be 

added to a SE, SE 30, or Mac 11-family computer. 
SOJ Refers to surface mount-a method of attaching chips or components to 

a circuit board without having to make holes (they are soldered onto the 
surface of the board). 

SRAM Stands for static random access memory, made up of transistors that 
remain in whatever state they are placed in (either on or off) until changed 
or power is removed. SRAM can be very fast and does not need to be 
refreshed. 

static Refers to an electrical charge picked up by a user that can be very dam­
aging to delicate electronic computer circuitry and magnetic media. Pre­
cautions should be taken against it. 

submin D Stands for a connector type typically used with the logic boards of 
Macintosh computers for SCSI, floppy, and video monitor connections. 

SWIM Stands for Super Wozniak Integrated Machine and is the latest in the 
family of chips (following the IWM) that reduce complex floppy disk con­
troller circuitry onto a single chip. 
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system, system icon, system software The Apple's Macintosh operating 
system software, totally transparent to the user, that appears merely as an 
icon in a folder which resides on a graphical desktop. The user can utilize 
its features without being aware of its presence. 

System 7.0 Stands for the latest in the family of Apple systems and the first 
one to introduce multiprogramming and virtual capabilities to the Macin­
tosh environment. 

throughput Stands for the amount of data input a device is able to handle. It 
is a measure of capacity. 

tracks The pattern of concentric circles or rings on the hard disk's surfaces, 
established by the formatting software, onto which data is written. 

trash icon The icon which is part of the process that allows the Macintosh 
user to delete a file by pointing to it on the screen and performing a simple 
operation rather than a command as in the DOS world. 

TTL Stands for transistor transistor logic. An electrical interface definition 
that also applies to the simplest, lowest cost class of monitors. 

Unix The industry standard, multiprogramming, virtual operating system 
developed and supported by AT & T. 

user groups Usually a club or a group of people who use computers. Often 
the club will be devoted to users of a certain type of computer, though any­
one is welcome to join. 

video Stands for visual or screen or picture-oriented data. 
virtual memory A feature that allows certain operating systems to designate 

a portion of the disk space as a part of memory in a manner transparent to 
the user, so that larger programs are apparently memory resident all the 
time. 

volatile Refers to memory units that lose stored information when power is 
lost. Nonvolatile memory would be that of a hard disk or tape. 

wait state Slower devices on the bus may not be able to respond at the same 
speed as the CPU. For instance, if a memory access by the CPU requires 
more than one clock cycle, then the CPU is slowed down by having the 
CPU sit idle for one or more cycles while the procedure is accomplished. 
This is called a wait state. 

WYSIWYG Pronounced wizzywig. Stands for what you see is what you get. 
An inherent feature of the Apple Macintosh graphical interface is that 
what you see on the screen matches the printed output. 
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Abaton Technology, 199 
accelerators, 93-106 

buying, 105-106 
buying checklist, 105-106 
combined with video cards, 167 
CPU/clock, 95 
file compression, 96 
FPU, 95 
full-function, 96-97 
memory/cache, 95-96 
mounting Cat Mac SE, 219-220 
mounting desktop Cat Mac, 251 
quality vendors, 106 
SCSI bus, 96 
software/hardware compatibility, 106 
suppliers, 107-108 
using 25-MHz 68040 CPUs, 104-105 
using 33-MHz 68040 CPUs, 105 
using 68000 CPUs, 97-98 
using up to 40-MHz 68030 CPUs, 98-101 
using up to 50-MHz 68030 CPUs, 101-103 
using up to 55-MHz 68030 CPUs, 103 

ADB keyboards, 191-195 
ADB mouse, 195-197 

connecting to Cat Mac SE, 233 
ADIC, 147 
Alliance Peripheral Systems, 142, 145, 147 
Altex Electronics, 198 
Altra, 199 
AMTA, 198 
Apple A/UX software, 327 
Apple Computer, 143, 147 
Apple Desktop Bus (ADB), 191 

Apple Macintosh (see Macintosh) 
Apple PowerBook, 313-314 
Applied Engineering, 107, 142 
Asher Engineering Corp., 199 
ASLAN, 198 
Atari Corporation, 319 
Atlanta Technical Specialists, 169, 198, 305 
Aura Systems, 169 
average access time, 112 
AXION, 198 

B 
backing up 

disks, 329 
hardware, 325-326 

Bay Microsystems Inc., 143 
Bering Industries, 144, 147 
Beverly Hills Computer, 169, 200 
bibliography, 68-69 
binary numbering system, 72 
bit, 72 
Blackhole Thchnology Inc., 147 
books, 332-333 
Boston Computer Exchange, 67 
Brier Technology, 142 
brightness, 154 
Business Thchnology Mfg., 198 
byte, 72 
Byte, 330 

c 
cables (see wiring) 
cache memory, 7 4, 94 
Cannon USA Inc., 146 
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capacity, 111-112 
case (see chassis) 
Cat Mac 

advantages, 15 
advantages of building, 3-7 
builder alternatives, 307-319 
builder alternative suppliers, 319 
compact desktop (see compact desktop Cat 

Mac) 
concept, 3-5 
desktop (see desktop Cat Mac) 
desktop upgrade kits (see desktop upgrade 

kits) 
flexibility, 6 
logic boards (see logic boards) 
portable upgrade kits (see portable 
upgrade kits) 

prices (see prices) 
putting together, 201-241 
repairing, 7 
resale value, 6 
system recommendations, 33-36 
systems not recommended, 36-37 
timesavings, 6 
tower upgrade kits (see tower upgrade kits) 
upgrade kits, 271-305 
video flexibility, 152 
wiring, 180-190 

Cat Mac SE 
assembly, 209-241 
author's first, 202-204 
connecting ADB mouse, 233 
connecting hard disk drive, 234-235 
connecting keyboard, 233 
connecting parts to chassis, 233-234 
drilling chassis case, 214 
drilling rear cover plate, 214-215 
finishing thoughts, 239-241 
making logic board power cable, 226-230 
making logic board template, 209-212 
making rear cover template, 212-214 
mounting accelerator, 219-220 
mounting floppy disk drives, 222-224 
mounting hard disk drive, 220-222 
mounting logic board, 216-219 
mounting power supply, 215-216 
mounting speaker and cable, 224-226 
mounting video cards/modules, 219-220 
ordering parts, 207-208 
power on test, 234, 236-237 
preparation before building, 206-209 
receiving parts, 209 
step-by-step assembly, 204-206 
tools, 208-209 
troubleshooting, 241 
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Cat Mac SE 30 
mounting logic board, 275-277 

CD Technology Inc., 144, 146 
CD-ROM, 135, 325 

benefits, 137-139 
CH Products, 199 
chassis, 22, 172-180 

advantages of DOS PC, 172-174 
assembling ATS Mac Ilcxlllci, 283 
ATS Mac 11/IIx/IIfx, 290-291 
back panel, 178-180 
closing cover on upgrade kits, 278-279 
closing cover on tower upgrade kits, 288, 

293 
connecting parts, 233-234 
desktop Cat Mac, 244-246 
DOS PC classes, 173 
drilling case, 214 
drilling rear cover plate, 214-215 
enclosed metal, 273-275 
LAN style, 177 
making rear cover template, 212-214 
manufacturers, 198-199 
mini-tower style, 17 4-175 
mounting rear panel on compact desktop 
Cat Mac, 261 

mounting rear panel on desktop Cat Mac, 
246-248 

opening ATS Mac Ilcx/llci, 283-285 
PC-AT style, 174-175 
PC-XT style, 174 
preparing for compact desktop Cat Mac, 
261 

PS/2, 256 
PS/2 low-profile style, 175-177 
tower style, 178 

Chip Merchant, 106 
clock 

accelerators, 95 
speed, 94 

clones, 314-316 
hardware engineering, 315 
manufacturing, 315-316 
software engineering, 315 

Club Mac, 142, 145 
CMS Enhancements, 143, 147 
color, 154-155 
color alignment, 155 
compact desktop Cat Mac, 260-270 

final assembly/checkout, 270 
installing LED panel, 265 
installing speaker cable, 265 
mounting fan, 261-263 
mounting floppy disk drives, 266-268 
mounting hard disk drive, 266-268 



mounting LED lamps, 264 
mounting logic board, 261 
mounting power supply, 261-263 
mounting rear panel, 261 
mounting reset switch, 264 
mounting speaker, 263-264 
mounting video card, 264, 266 
prepare chassis, 261 
wiring/cabling, 268-270 

Compu-D, 67 
Computer Shopper, 330 
Computer Brokerage Services, 67 
Computer Care Inc., 106 
computer shows, 331 
Connor Peripherals, 143 
consultants, 332 
contrast, 154 
Core International, 143 
cost (see prices) 
CPU accelerators, 95 
CPU chip, 93 (see also logic boards) 
CRA,67 
Cutting Edge Inc., 142, 199 
cylinders, 111 

D 
Data General, 7 
DataDesk International, 199 
Dayna Communications, 142 
Daystar Digital, 107 
dealers 

local, 332 
Delta Research Labs, 107 
Deltaic Systems, 143, 145, 147 
desktop Cat Mac, 244-260 

chassis, 244-246 
compact (see compact desktop Cat Mac) 
final assembly and testing, 258-260 
mounting accelerator, 251 
mounting floppy disk drive, 254-255 
mounting hard disk drive, 251-253 
mounting logic board, 246-248 
mounting more than one SCSI device, 
256-258 

mounting power supply, 248-249 
mounting rear panel, 246-248 
mounting speaker, 249-250 
mounting video card, 251 
PS/2 chassis, 256 
upgrade kits (see desktop upgrade kits) 

desktop upgrade kits, 272-282 
closing chassis cover, 278-279 
enclosed metal chassis, 273-275 
mounting Cat Mac SE 30 logic board, 
275-277 

prices, 272 
reinstalling disk drives, 277-278 
reinstalling power supply, 277-278 
reinstalling video card, 278 
wiring,279,282 

DGR Thchnologies, 146 
Digi Graphics, 107 
Digital Equipment Corp (DEC), 7-8 
disk drives (see drives) 
DOS compatibility, 17 
DOS on Mac, 308-310 

running DOS PC programs in hardware, 
309 

running DOS PC programs in software, 
310 

transferring DOS PC files, 309 
DOS PC chassis 

advantages, 172-174 
classes, 173 

dot matrix printers, 322-323 
Dove Computer Corp, 107 
Dr. Mac, 169,200 
drives, 111 

CD-ROM, 135, 137 
EO, 134 
floppy disk, 21, 114-120, 254-255, 266-

268, 277-278, 292-293, 300 
hard disk, 21, 120-131, 234-235, 251, 266-

268,277-278, 292-293 
MO, 134 
optical, 133-140 
removable, 131-133 
suppliers, 141-148 
tape, 140-141 
WORM, 134-135, 139 

DTC Thchnology, 305 
dynamic RAM (DRAM), 73 

E 
E-Machines, 169 
Ehman Engineering Inc., 144, 199 
80486 CPU chip family, 41 
EMAC Div. Everex, 144, 145, 147 
embedded controller, 112 
Erasable Optical (EO) drives, 134 
ESD Electro Rent Division, 67 
ETC Peripherals, 145 
Exabyte Corp., 147 
expansion, options, 94 
Exsel Inc., 67 

F 
fan, mounting compact desktop Cat Mac, 

261-263 
file compression accelerators, 96 
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flatness, 155 
flicker, 154 
floating-point unit (FPU), 94 
floppy disk drives, 21, 114-120 

BOOK, 114 
BOOK vs. 1.4Mb, 119-120 
400K, 114 
mounting Cat Mac SE, 222-224 
mounting compact desktop Cat Mac, 266-
268 

mounting desktop Cat Mac, 254-255 
mounting portable upgrade kits, 300 
mounting tower, 286-288, 292-293 
1.4Mb, 114-117 
reinstalling from upgrade kit, 277-278 
suppliers, 142 
2.8Mb, 117 
20.8Mb floptical, 117-118 
upgrades, 119 

focus, 155 
formatting, 111, 129-131 
FPU accelerators, 95 
fragmentation, 112 
Fujitsu America Inc., 142, 143 
full height, 112 
full-function accelerators, 96-97 
Fusion Data Systems, 107 
FWB Inc., 144, 146, 147 

G 
Gadgets by Small Inc., 319 
GCC Thchnologies Inc., 144 
gigabyte, 73 
glare coating, 155 
Globe Manufacturing Sales Inc., 199 
glossary, 335-343 
graphics tablet, 198 
gray scale, 153-154 

H 
half height, 112 
hard disk drives, 21, 120-131 

connecting Cat Mac SE, 234-235 
formatting, 129-131 
mounting Cat Mac SE, 220-222 
mounting compact desktop Cat Mac, 266-
268 

mounting/connecting, 127-129 
mounting desktop Cat Mac, 251-253 
mounting portable upgrade kits, 300 
mounting tower, 286-288, 292-293 
physical mounting, 128 
power connector, 128-129 
pricing, 124-126 
reasons for buying, 123-124 
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reinstalling from upgrade kit, 277-278 
removable, 131 
SCSI cable, 129 
SCSI ID jumpers, 129 
SCSI termination, 129 
suppliers, 142-144 
used, 126 
vendors, 127 

Hard Drives International, 143 
hardware 

mail order dealers, 200 
suppliers, 169-170 

Harris Laboratories, 107 
heads, 111 
Hewlett-Packard, 143 
Hitachi America Ltd., 143, 146 
Hydra Systems Inc., 319 

I 
IBM, 7-8,318 
IBM/OEM, 143 
IDS Systems Inc., 144, 199 
ImageProSystems, 169 
Impulse Technology Sales, 107 
Info World, 330 
Insignia Solutions Inc., 319 
Intel 80486 CPU chip family, 41 
interleave, 112 
Interstate Computer Bank, 67 
Iomega Corp., 145, 146 
Irwin Magnetic Systems Inc., 147 

J 
Jameco Electronics, 199 
JDR Microdevices, 199 
Jobs, Steve, 46 

K 
Kennect Thchnology, 142 
Kensington Microwave, 199 
Key 1I'onic, 199 
keyboards,21, 190-195 

ADB, 191-195 
alternatives, 191-195 
connecting to Cat Mac SE, 233 
connecting tower upgrade kits, 288, 293 
manufacturers, 199-200 
mounting portable upgrade kits, 300 

Killy clip, 77, 108 
kilobyte, 73 

L 
LaCie Ltd., 144 
Lapis Thchnologies, 169 
LaserWriter printers, 323-324 



LED, mounting compact desktop Cat Mac, 
264-265 

Liberty Systems Inc., 144, 146 
LLB Company, 107 
logic boards, 21, 39-69 (see also memory 

upgrades; upgrades) 
author's advice, 46 
categories, 43 
choosing, 42-46 
entry-level, 42, 44 
high-end, 45 
Intel80486 CPU chip family, 41 
Mac 128, 42, 46-49 
Mac 512, 42, 46-49 
Mac Classic, 44, 52-53 
Mac Classic II, 44, 54-55 
Mac Hex, 45 
Mac II, 44, 58-60 
Mac Ilci, 45, 61-63 
Mac Ilcx, 60-61 
Mac Ilfx, 45, 63-64 
Mac Ilsi, 44, 57-58 
Mac Ilx, 45, 60 
Mac LC, 44, 55-57 
Mac Plus, 42, 46-49 
Mac Quadra 700,45, 64-66 
Mac Quadra 900, 45, 66-67 
Mac SE, 25, 44,49-50 
Mac SE 30, 44, 50-52 
making template, 209-212 
midrange, 44-45 
Motorola 68000 CPU chip family, 40-42 
mounting ATS Mac II/IIxlllfx, 291-292 
mounting compact desktop Cat Mac, 261 
mounting desktop Cat Mac, 246-248 
mounting Mac Ilcx/IIci, 285-286 
mounting Mac SE, 216-219, 300 
mounting Mac SE 30, 275-277 
obsolete, 42 
portable, 45 
pricing, 25-26 
suppliers, 67-68 
to system cost ratio, 26-27 
upgrading, 40 

long-term storage, 113-114 

M 
Mac Connection, 169, 200 
MacDirect, 142 
MacHeaven, 67 
Macintosh 

Cat Mac (see Cat Mac) 
clones, 314-316 
cost overview, 22-33 
future, 18, 329-333 

general information, 2-3 
logic boards (see logic boards) 
modules, 20-22 
price performance, 8-10 
prices (see prices) 
SIMM rules (see SIMM rules) 
vs. DOS PC, 15-18 
why build your own, 1-18 

Macintosh Buyer's Guide, 331 
Macintosh~duct~gUby,331 
Macintosh portables 

Apple, 313 
miscellaneous, 314 

MacLand, 169, 200 
Mac on Atari, 316-317 

legal, 316 
price,317 
technology/market need, 316 

Mac on DOS, 310-316 
Mac on Mac, portable or clone, 312 
Mac on Unix, 317-319 

mainstream Apple multimedia, 318 
mainstream Apple RISC, 318 
mainstream Apple software operating 
system, 318-319 

mainstream Apple Unix, 318 
MacProducts USA, 107, 146, 170,200 
Mac Sale International, 68 
MacUser, 330 
MacVVarehouse, 170,200 
MacWEEK, 330 
Macworld, 330 
MacVVorld Exposition, 331 
MacZone, 170,200 
magazines, 330-331 
Magneto Optical (MO) drives, 134 

benefits, 136-137 
mail order, 329-330 

hardware dealers, 200 
suppliers, 169-170 
vendors, 12, 14 

maintenance, 328-329 
Mass Microsystems, 145, 146 
Maxoptix Corp., 146 
Maxtor Corp., 143 
Maya Computer, 68 
Maynard Electronics, 147 
mean time between failure (MTBF), 113 
media, 110 
media cartridge, removable, 131-133 
megabyte, 73 
memory, 21, 71-75 

cache, 74,94 
cache accelerators, 95-96 
CD-ROM, 325 
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memory (cont.) 

DRAM. 73 
options. 94 
RAM, 73-74 
ROM, 73 
static RAM (SRAM), 73 
suppliers, 106-107 
upgrades (see memory upgrades) 

Memory Masters, 107 
memory upgrades, 75-90 

Apple Mac Plus, 76 
daughterboards, 77-79 
Mac 128,76-79 
Mac 512, 76-79 
Mac Classic, 79 
Mac fixed, 76 
SIMM, 80-90 

Micro Exchange, 68 
MicroMac Thchnology, 305 
MicroNet Thchnology Inc., 144, 146, 147 
Micropolis Corp., 143 
Microspeed Inc., 199 
Microtech International Inc., 107, 144, 145, 

146, 147 
Micro Touch Systems Inc., 199 
Mirror Thchnologies Inc., 142, 144, 148, 

199 
Mitch Hall Associates, 331 
Mitsubishi Electronics America Inc., 146 
Mobius Thchnologies Inc., 169, 200 
modems, 324-325 
money, saving, 19-37 (see also prices) 
monitors, 21, 150-169 

color, 163-166 
full-page, 153 
graphics, 151 
interface, 155 
landscape, 153 
low-end, 156-157 
midrange, 162-163 
overview/history, 150-152 
packaging, 155 
physical viewing screen, 154-155 
picture tube, 155 
portrait, 153 
price performance, 156-157 
Princeton MAX-15, 162 
SCSiconnection,166 
simplicity, 151 
size, 153 
size vs. resolution, 153 
specuacations, 154-156 
suppliers, 169 
TTL, 157-159 
two-page, 153 
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video cards (see video cards) 
MOST Inc., 146 
Motorola 68000 CPU chip family, 40-42 
mouse, 21, 190-191 

ADB, 195-197 
alternatives, 195-198 
connecting ADB to Cat Mac SE, 233 
connecting tower upgrade kits, 288, 293 
Felix from Altra, 198 
manufacturers, 199-200 

Mouse Systems Corp., 200 
multisync, 153 

N 
National Inventory Exchange, 68 
NEC Thchnologies Inc., 143 
networking, 324 
New Life Computer Corp., 107 
Newer Thchnology, 107 
North Shore Computers, 68 
Novy Systems, 108 

0 
O.C.E.A.N. Microsystems Inc., 146 
Olson Metal Products Co., 199 
Optical Access International, 146 
optical character recognition (OCR), 325 
optical drives, 133-140 

benefits, 135 
suppliers, 146-147 

Optima Thchnology Inc., 144, 148 
Optimem div. Archive Co., 146 
Orange Micro Inc., 319 
Outbound Systems Inc., 319 

p 
paged memory management unit (PMMU), 

94 
Panasonic Communications & Systems Co., 

146 
PCPC, 144 
Peripheral Land Inc., 142, 144, 146, 148 
Peripheral Outlet, 68, 107 
peripherals, 322-326 

prices, 323-326 
Personal Computer Peripherals Corp., 148 
phosphor persistence, 155 
pin cushioning, 155 
Pinnacle Micro, 146 
Pioneer Communications, 147 
pixel, 152 
pixel density (dpi), 152, 154 
pixel dimensions, 153 
platters, 110 
portable upgrade kits, 297-305 



finishing steps, 303-305 
mounting disk drives, 300 
mounting keyboard, 300 
mounting Mac SE logic board, 300 
mounting power supply, 301-302 
opening, 299 

PowerR, 169 
power supply, 21 

mounting Cat Mac SE, 215-216 
mounting compact desktop Cat Mac, 261-
263 

mounting desktop Cat Mac, 248-249 
mounting portable upgrade kits, 301-302 
reinstalling from upgrade kit, 277-278 

Practical Solutions, 200 
Pre-Owned Electronics, 68 
prices 

accelerators, 105 
Apple Mac SE 20 list, 23 
Apple Mac SE 20 street, 23-24 
Apple Mac SE 20 used, 24 
Cat Mac, 6 
Cat Mac Classic vs. Apple Mac Classic, 

30-31 
Cat Mac cost savings, 34 
Cat Mac Ilci vs. Apple Mac Ilci, 32-33 
Cat Mac llfx vs. Apple Mac Ilfx, 33 
Cat Mac Ilsi vs. Apple Mac Ilsi, 31 
Cat Mac LC vs. Apple Mac LC, 31 
Cat Mac overview, 29 
Cat Mac SE, 24 
Cat Mac vs. Apple Macintosh, 29-30 
computer vendor vs. performance trend, 8 
desktop upgrade kits, 272 
floppy disk drives, 114-118 
hard disk drives, 124-126 
keyboards, 192 
logic board, 25-26 
logic board to system cost ratio, 26-27 
Mac on Atari, 317 
Mac System vs. logic board, 4 
Macintosh vs. DOS PC, 17-18 
monitors, 156-157, 161, 162, 165-166 
mouse, 196-197 
new vs. new equipment, 13 
optical drives, 135 
overview, 22-33 
peripherals, 323-326 
printers, 323 
real world, 23 
saving money, 19-37 
SIMM, 74-75, 82 
third-party computer vendor vs. perfor­
mance trend, 11 

tool kit, 208 

trends, 23 
upgrade,28 
video cards, 159, 162 

Princeton Graphic Systems, 169 
printers 

dot matrix, 322-323 
LaserWriter, 323-324 

Procom Thchnology Inc., 144, 147, 148 
PSI, 107 

Q 
Quadmation Inc., 142 
Quadram, 142 
Qualstar Corp., 148 
Quantum Corp., 143, 145 
Quorum Systems, 319 

R 
Radio Frequency Interference (RFI), 173, 

273 
Radius, 108, 169 
RAM chips, 7 4 
random access memory (RAM), 73-7 4 
read only memory (ROM), 73 
read/write heads, 111 
refresh rate, 154 
Relax Thchnology Inc., 144, 147, 148 
removable disk drives, 131-133 

suppliers, 144-145 
reset switch, mounting compact desktop Cat 

Mac,264 
resolution, 153, 154 
Ricoh Corp., 147 
Ruby Systems Inc., 144 

s 
scanners, 325 
scanning, 155 
SCSI 

bus accelerators, 96 
mounting more than one, 256-258 

Seagate Thchnology, 143 
Second Wave Inc., 108 
sectors, 111 
short-term storage, 113 
Shreve Systems, 68 
SIMM, 74 

buying, 80 
installating/removing, 82-85 
memory size, 82 
memory upgrade, 80-90 
price history/trends, 7 4-75 
prices, 82 
rules-Mac Classic II, 89-90 
rules-Mac Classic, 89-90 
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SIMM (cont.) 
rules-Mac Ilfx, 90 
rules-Mac llsi, 89-90 
rules-Mac LC, 89-90 
rules-Mac NuBus, 86-88 
rules-Mac Plus, 85-86 
rules-Mac Quadra 700, 89-90 
rules-Mac SE 30, 86-88 
rules-Mac SE, 85-86 
sizes, 81 
speeds, 81-82 
types of, 80-81 

single inline memory module (see SIMM) 
68000 CPU chip family, 40-42 
small computer system interface (SCSI), 112 
software, 326-327 

Apple AIUX, 327 
control, 94 
System 6, 326 
System 7, 326-327 

Sony Corp. of America, 143, 147 
Sophisticated Circuits Inc., 200 
speaker 

mounting Cat Mac SE, 224-226 
mounting compact desktop Cat Mac, 263-
264 

mounting desktop Cat Mac, 249-250 
speed, 17 
Startup disk, 234 
static electricity, 328 
static RAM (SRAM), 73 
storage, 109-148 

definitions, 110-113 
overview, 113-114 
types of, 113-114 

Storage Dimensions, 144, 147 
Sun Remarketing, 68 
SuperMac Thchnology, 169 
System 6 software, 326 
System 7 software, 326-327 

T 
tape drives, 140-141 

suppliers, 147-148 
Thchmar Inc., 148 
ThchNoir, 108 
Thchnology Works, 107 
third-party vendors, 10 
throughput, 94 
Toshiba America Information Systems Inc., 

143 
Total Systems Integration, 108 
tower upgrade kits, 282-297 

assembling ATS Mac llcx/Ilci chassis, 
283 
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ATS Mac 11/IIxlllfx chassis, 290-291 
closing chassis, 288, 293 
connecting cables, 286-288, 292-293 
connecting keyboard/mouse, 288, 293 
finishing steps, 288-290, 293-295 
mounting ATS Mac II/IIxlllfx logic 

board, 291-292 
mounting disk drives, 286-288, 292-293 
mounting Mac llcx/llci logic board, 285-
286 

mounting video card, 292-293 
opening ATS Mac 11/llx/llfx, 291 
opening ATS Mac Ilcxlllci enclosure, 

283-285 
trackball, 198 
tracks, 111 
Tradewinds Peripherals Inc., 145 
transistor transistor logic (TTL), 153 
troubleshooting, 241 
Thlin Corp., 144 

u 
upgrade kits, 271-305 

Cat Mac portable, 297-305 
Cat Mac tower, 282-297 
desktop Cat Mac, 272-282 
suppliers, 305 

upgrades 
accelerators (see accelerators) 
Apple, 91-92 
Macintosh, 90-106 
memory, 75-90 
prices (see prices) 
process, 91 
suppliers, 106-107 

used equipment, 11-12 
user groups, 331 

v 
video cards, 156-169 

ATS, 157-159 
color, 163-165 
combined with accelerator, 167 
Lapis Technologies, 159-160 
Lapis Technologies 1-bit monochrome, 

161-162 
midrange, 162-163 
mounting Cat Mac SE, 219-220 
mounting compact desktop Cat Mac, 264, 
266 

mounting desktop Cat Mac, 251 
mounting tower, 292-293 
Power R module, 162 
reinstalling from upgrade kit, 278 

video interface, building your own, 167-169 



video monitors (see monitors) 
voltage, 328 

w 
Western Digital, 143 
Wetex International Corp., 145 
Wholesale 54, 143, 145 
wiring 

building your own video interface, 167-
169 

cabling Cat Mac, 255-256 
Cat Mac, 180-190 
compact desktop Cat Mac, 268-270 
connecting hard disk drives, 128-129 
floppy cable, 181, 187 
installing speaker cable on compact 
desktop Cat Mac, 265 

Mac 128/512/Plus, 185-187 
Mac Classic/Classic II, 183 
Mac II/IIx/IIfx, 184 

Mac IIcx/llci/IIsi/Quadra 700, 183 
MacLC, 185 
Mac SE/SE30, 183 
making logic board power cable for Cat 
Mac SE, 226-230 

manufacturers, 198-199 
miscellaneous cables, 182, 187-190 
mounting speaker cable on Cat Mac SE, 
224-226 

P8/P9 connectors, 229-230 
power cable, 181-183 
SCSI cable, 181, 187 
SCSI monitor connection, 166 
tower upgrade kits, 286-288, 292-293 
upgrade kit, 279, 282 

word length, 73 
working storage, 113 
Write Once Read Many (WORM) drives, 

134-135 
benefits, 137-140 

WYSIWYG, 152-153 
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Other Bestsellers of Related Interest 

BUILD YOUR OWN 386/386SX COMPATIBLE 
AND SAVE A BUNDLE-2nd Edition 
-Aubrey Pilgrim 

Assemble an 80386 microcomputer at 
home using mall-order parts that cost a lot 
less today than they did several years ago. 
Absolutely no special technical know-how is 
required-only a pair of pliers, a couple of 
screwdrivers, and this detailed, easy-to-follow 
guide. 248 pages, 79 illustrations. Book No. 
4089, $18.95 paperback, $29.95 hardcover 

BIT-MAPPED GRAPHICS-steve Rimmer 
This is one of the first books to cover the 

specific graphic file formats used by popular 
paint and desktop publishing packages. It 
shows you how to pack and unpack bit-map 
image files so you can import and export them 
to other applications. And, it helps you sort 
through available file formats, standards, 
patches, and revision levels, using commer­
cial-quality C code to explore bit-mapped 
graphics and effectively deal with image files. 
504 pages, 131 illustrations. Book No. 3558, 
$26.95 paperback, $38.95 hardcover 

MACINTOSH SYSTEM 7: The Complete 
Sourcebook-Gordon M. Campbell 

Campbell shows off some of the exciting 
new features of System 7 and offers tips for 
upgrading your hardware and software. This is 
your best guide to the first major development 
in the Macintosh since its introduction in 
1984. With this book by your keyboard, you 
can count on clear skies and smooth sailing, 
for either upgrade or installation. 320 pages, 
Ulustrated. Book No. 4074, $32.95 paperback 
only 

THE CONCISE PC NOTEBOOK AND LAP10P 
USER'S GUIDE-Dan Gookin 

Here, you'll find complete information on 
computers designed to leave the office and fol­
low you on the road. Useful tips are furnished 
throughout to help make laptop computing eas­
ier and more productive for you, no matter 
what your technical sklll. With this book in 
hand, your initiation to laptop computing will 
be virtually painless! 304 pages, 40 illustra­
tions. Book No. 3921, $22.95 paperback only 

MS-DOS® BATCH FILE PROGRAMMING 
-3rd Edition-Ronny Richardson 

Now updated to cover DOS 5.0, this book 
explores the power of .BAT -the PC user's key 
to total system control. Richardson shows how 
to boost productivity dramatically with simple 
step-saving programs. He discusses two of the 
most often customized system batch files, 
AUTOEXEC.BAT and CONFIG.SYS. You can 
then progress to creating your own batch files 
in order to make your computer run more 
smoothly and do exactly what you want it to 
do. 440 pages, 186 Ulustrations. Book No. 
3916, $26.95 paperback, $36.95 hardcover 

MS-DOS® BATCH FILE UTILITIES 
-Ronny Richardson 

Featuring more than 200 of the best batch 
file programs available for the PC, this is the 
most complete source of documentation avail­
able for batch file utilities currently offered as 
shareware or in the public domain. Arranged 
alphabetically and meticulously cross-refer­
enced by category, this valuable reference fea­
tures detailed descriptions and instructions 
for ALL commercial batch files on the DOS 
market today. 368 pages, 275 illustrations. 
Book No. 3915, $29.95 paperback, $36.95 
hardcover 

FOXPRO® : The Master Reference 
-2nd Edition 
-Robin Stark and Shelley Satonin 

Design and run powerful. customized 
databases in no time using all the exciting new 
features of FoxPro. This alphabetical guide to 
every FoxPro command and function covers all 
versions through 2.0-more than 350 entries 
in all. Its innovative three-part indexing sys­
tem leads you quickly to all commands, func­
tions, and examples found in the book. 512 
pages, 135 illustrations. Book No. 4056, 
$24.95 paperback only 



NORTON UTILITIES® 6.0: An Illustrated Tutorial 
-Richard Evans 

Richard Evans shows you how to pain­
lessly perform the most dazzling Norton func­
tions using the all-new features of Norton 
Utilities 6.0. He also reviews the best from pre­
vious releases. providing clear. easy-to follow 
instructions and screen illustrations reflecting 
Norton's new developments. You'll also learn 
about NDOS, a new configuration and shell 
program that replaces COMMAND.COM. 464 
pages. 277 illustrations. Book No. 4132. 
$19.95 paperback. $29.95 hardcover 

101 + FOXPRO® AND dBASE® IV 
USER-DEFINED FUNCTIONS-Philip Steele 

Whether you've already written many 
lines of database code and just want to 
improve your code or you want to develop 
more complex applications for distribution in 
the corporate marketplace. this book's for you. 
It contains professional guidelines for writing 
and developing UDFs that will eliminate repet­
itive database programming tasks. A com­
panion disk. offered on an order form at the 
end of the book. contains all the UDFs used in 
the book. 368 pages. 159 illustrations. Book 
No. 3951, $22.95 paperback only 

GRAPHICAL USER INTERFACE 
PROGRAMMING-Steve Rimmer 

Graphical user interfaces are one of the hot­
test topics in PC software technology today. Cre­
ating and using GUls requires a delicate 
combination of graphics programming skill 
and an ability to organize multiple graphic 
objects. This book shows you how to combine 
these skills to create images through bit-map­
ping graphics. Rimmer shows you how to write 
tight code menus. screen fonts, mouse inter­
faces. icons. and more. 440 pages, 176 illustra­
tions. Book No. 3875, $24.95 paperback, 
$36.95 hardcover 

THE RELATIONAL DATABASE ADVISOR: 
Elements of PC Database Design 
-Kimberly Maughan Saunders 

Kimberly Saunders gives you easy-to-fol­
low guidelines for every phase in the database 
design process. providing specific suggestions 
for building databases that fit a variety of busi­
ness needs and software environments. You'll 
soon create sophisticated libraries of database 
files with common informational links. 248 
pages. 128 Ulustra.tions. Book No. 3944.$16.95 
paperback only 

SOL: Structured Query Language-2nd Edition 
-Dr. Carolyn J. Hursch and 
Dr. Jack L. Hursch 

Carolyn J. Hursch and Jack L. Hursch 
present a complete overview of SQL. tracing its 
mathematical structure from its basis in first­
order logic to its present-day role and the efforts 
of the American National Standards Institute 
(ANSI) to develop a standard SQL language. 
They cover all the components of conventional 
SQL language; SQL commands, keywords, and 
data types; and value expressions supported by 
SQL. 216 pages. Ulustrated. Book No. 3803, 
$21.95 paperback, $32.95 hardcover 

DOS 5 DEMYSTIFIED-James S. Forney 
This book provides a frank appraisal of the 

strengths, weaknesses, and peculiarities of this 
new release, offering insider tips to help you get 
the most from DOS 5 's new features. It empha­
sizes compatibility and productivity to help you 
take full advantage of the power of DOS 5. Some 
of the new and enhanced features covered 
include: HIMEM.SYS. DIS SERVICES. QBASIC. 
and EDIT. 440 pages, Ulustrated. Book No. 
3860, $24.95 paperback, $34.95 hardcover 

THE ENTREPRENEURIAL PC 
-Bernard J. David 

Put that expensive home PC to work for 
you. You will learn about the profit-making 
potential of computers in typing, word process­
ing. desktop publishing. database program­
ming. hardware installation. electronic mail. 
and much more. David uses detailed, real-life 
examples to describe some of the more popular 
avenues of entrepreneurship for the home PC 
owner. 336 pages, 50 illustrations. Book No. 
3823. $19.95 paperback. $29.95 hardcover 

UPGRADE YOUR IBM® COMPATIBLE AND SAVE 
A BUNDLE-2nd Edition-Aubrey Pilgrim 
Praise for the first edition .. . 
"Every aspect is covered ... liberally and 
clearly illustrated ... invaluable." 

-PC Magazine 
Find valuable advice on adding the newest 

high-quality. low-cost hardware to your PC with 
this book. It offers informative how-to's for 
replacing motherboards with 80286, 80386. 
and 80486 boards; adding new floppy and hard 
disk drives; replacing old BIOS chips. installing 
chips and memory boards; and plugging in 
internal modems and VGA, fax. and network 
boards. 264 pages. 60 illustrations. Book No. 
3828,$19.95 paperback. $29.95 hardcover 



COMPUTER SECURITY HANDBOOK 
-2nd Edition-Richard H. Baker 

This edition emphasizes practical, afforda· 
ble measures that protect networks and data· 
base servers, featuring all-new coverage of virus 
control methods, the 1986 Computer Fraud 
and Abuse Act, and recent case studies of secu­
rity problems. You'll find complete information 
on prevention and cure of viruses, electronic 
eavesdropping, personnel controls, identifying 
your most vulnerable points, password perils, 
security planning, and how a computer can 
protect itself. 432 pages, 70 Ulustratlons. Book 
No. 3592, $24.95 paperback, $34.95 hardcover 
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The book that showed thousands of personal computer 
users how to build a Macintosh is back, now updated to cover 
the latest hardware options and construction techniques! 
Build Your Own Macintosh® and Save a Bundle, Second 
Edition contains all the information you need to assemble 
you r very own "Cat Mac" -a Macintosh made up entirely of 
inexpensive, easy-to-find mail order catalog parts. 

Bob Brant tells you how and where to buy components at 
the best prices, how to put the parts together, and what to 
watch out for during assembly. You'lllook over the author's 
shou lder as he assembles three different desktop Cat Mac 
SE/SE 30 models and three new desktop, tower, and portable 
kits. And, if your new Mac doesn't operate properly the first 
time you turn it on, you can quickly pinpoint your problem 
using the book's complete Cat Mac troubleshooting chart. 
Ins ide Build Your Own Macintosh® and Save a Bundle, 
Second Edition, you'll find detailed coverage of: 

~ Logic boards 

~ Upgrade memory and accelerator boards 

~ Storage alternatives 

~ Monitors and video boards 

~ Keyboard, mouse, case, and wiring alternatives 

~ Repackaging upgrade systems 

~ Alternative emulator approaches 

~ Peripheral hardware and software 

There is no other book quite like this. 




