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Preface

HOW TO USE THIS MANUAL

This manual is divided into four parts.

Part 1

GETTI NG STARTED, should be read first by everyone. Chapter 1 sunmarizes
Milti Ram C's features and mnimum hardware requirenments. Chapter 2 gives
st ep—by—step instructions for installing Milti Ram C and addi ng nmenory to the
card. Chapter 2 is required reading for those who intend to install their own
RAM Chapter 3 covers testing and troubl eshooting procedures.

Part 2

USI NG THE MULTI RAM C CARD, shows how to use the software included wth your
Ml ti Ram C Card. Chapter 4 explains howto use MultiRamC s |arge menory with
Appl eWrks. Chapter 5 shows how to use Multi RamC as a fast RAMdi sk drive for
DCS 3.3 and ProDOS. Chapter 6 covers software and hardware conpatibility
questions.

Part 3

PROGRAM NG THE MULTI RAM C CARD, should be read if you intend to devel op
software using Multi RamC s nenory. If you don't intend to programMilti RamC
yoursel f, you say skip this section. Chapter 7 details progranmm ng techni ques
required to use the standard //C 64K auxiliary menory bank. Chapter 8 shows how
to use all of MiltiRamC s 64K auxiliary menmory banks.

Part 4

ThE MULTI RAM C SERVI CE GUI DE, shoul d be read by everyone. Chapter 9 describes
the Multi Ram C warranty. Chapter 10 tells how you can get service if you have a
probl em and expl ai ns RAM repl acenent and sof tware update policies.

Thi s manual assunmes you know how to operate your Apple //c. |If you are a new
Appl e //c owner or if any terns or procedures used in this manual are unfamliar
to you, please refer to your Apple //c owner’s manual for help.



Part 1

GETTING STARTED

Getting Started describes the Multi RamC
Card’ s features and instructs you in
installing and testing the card.



Chapter 1

I NTRODUCTI ON

The Multi Ram (tm) C Card is an expandabl e nenory card for the Apple //c that
brings great power and versatility to your Apple.

MiltiRam Cs nenory is expandable from 256K to 512K. Wen MiultiRam C is
installed inside an Apple //c, the card’s nmenory is added to the Apple //c’'s
128K built-in nemory to give the //c up to 640K of total nenory.

Milti RamCfits inside the Apple //c, underneath the keyboard. The card sinply
plugs into the //c notherboard and requires no special tools, junpers or
soldering to Install. Milti RamC s | ow power design neans the card will cause
no heat buildup inside the case and will allow a battery pack to be used with
the //c for lengthy sessions.

Menory can be easily added to MiultiRam C in either 256K or 64K increnents.
Ml tiRam C is shipped with a mnimumof 256K nenory installed. Instructions for
installing and testing your own RAM on the card are covered later in this
manual .

The Multi Ram C Card is 1001 conpatible with all existing //c software. Sone
programs currently will find and use nmost or all of MiltiRamC s nmenory. In the
near future, several new and powerful business prograns from third party
sof tware publishers will becone avail able fur the Milti RamCthat will use all
of Milti RamC s nenory.

The best selling programfor the Apple. Appl eWrks, can now use all of MiltiRam
Cs menory. Milti Ram C and its Appl eWrks expansi on software greatly expand the
Desktop that is normally 55K for Appl eWrks with an ordinary 128K Apple //c. A
512K Mul ti Ram C Card, for exanple, offers usable Appl eWrks Desktop space of
413K! By expandi ng Appl eWorks menory limtations, MiultiRam C truly turns
Appl eWworks into one of the best integrated packages available for any
m croconputer. Use the Milti Ram C Card, AppleWrks, and a hard disk drive
together and the Apple //c beconmes a serious business machi ne capabl e of the
noat denmandi ng tasks.

Wth the RAMdi sk software included with Multi Ram C. prograns can be accessed
user twenty times faster than ia normal with standard Apple 5 1/4 di sk dri ves.
Wth 256K installed, Milti RamC can take the place of two ordinary Apple disk
drives; four if a full 512K is installed. Put your favorite unprotected
progranms onto a RAM di sk and di scover how se’ it can be to quickly nove between
appl i cati on prograns.



1.2 INTRODUCTION

FEATURES

Mul ti Ram C of fers nmany standard and optional features. Milti Ram Csflexibility
insures your Apple //c of a long, productive life.

Standard Features

The Mul ti Ram C package comes with t hese standard features:

— Two banks of sockets to add up to 512K to the Apple //c.

— A mninmmof 256K installed.

— Uses standard 150 nanosecond 256K or 64K RAM chi ps.

— Easily user upgradeable at any time with three nenory configurations
possi bl e:

256K 320K 512K

— Software included to:

— Configure Appl eWwrks to use all of Milti RamC s nenory.
— Use Multi Ram C as a ProDOS RAM di sk emul ator.

— Use Multi Ram C as a DCS 3.3 RAM di sk enul ator.

— Test Multi Ram C nenory for defective RAM

— 100%//c software conpati bl e.
— Software updates avail abl e.
— Menory managenent addressing nodifiable through a factory PAL update.
— COM3S | ow power design.
— Full 5 year warranty on the card and all Checkmate Technol ogy supplied
conponent s.
Optional Features

Checknat e Technol ogy of fers these options:
— 64K or 256K RAM Kits to expand the memory of MultiRam C with tested, 5 year

warrant ed RAM chi ps.

— Pascal RAN di sk enul ator software.



INTRODUCTION

HARDWARE REQUIREMENTS

The m ni num equi pnent requirements to use Milti Ram C are:

— An Apple //c conmputer. MiltiRamC will not work i N an Apple
/le or inthe Apple Il, Il+ or Apple Il+ conpatible
conput ers.

— A nonitor suitable for 80 colum display.

1.
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Chapter 2

INSTALLATION

This chapter contains all the information you will need to install your MiltiRam
C Card. Package Contents, card care instructions, a physical description, and
instructions for RAM additions and card installation are covered.

UNPACKING THE MULTIRAM C CARD

Check the contents of your MiltiRam C package to be sure you have the follow ng

— This owner’s manual

— MiltiRam C Card

— Six plastic support posts (2 long and 4 short)
— A floppy disk, contalning:

Side 1 — Appl eWrks nmenory expansi on program
Side 2 — Wilities which include DOS 3.3 and ProDOS
RAM di sk drive emul ator programs, and a RAM
test program
- Awarranty card

Contact your deal er or Checkmate Technology if anything is m ssing.

You should fill out and return your warranty registration card as soon as
possible. Only registered owners will be notified of updates to the software
packaged with the Mil ti Ram C Card.

CARD CARE

Al ways ground yoursel f before handling or touching the Milti Ram C Card. Touch
any netal object to discharge static electricity from your body. Static
electricity, which can build up on your body, can danage RAM chips. The 256k
RAM chips installed on your card are nore sensitive to damage by stat
electricity than 64~ chips.

Handl e the Multi Ram C Card carefully, by the edges. Do not flex your card while
handling it as this can | ead to weakeni ng of connecti ons.

Avoi d touching the connector pins on the bottom of the card. These pins nust
kept clean and straight as they are inserted into tw sockets on the
nmot her board to connect MultiRam C to the Apple. Do not renove the anti-static
foam covering the ends of the pins until you are ready to install the card.
you renpve the card fromthe //c for any reason. reinsert the anti—static to
over the ends of the pins to protect them from damage.



2.2 I NSTALLATI ON

Never insert your card into or renpve it tramthe conputer while the Apple’s
power is on. You nay damage the card, the Apple, and other devices attached to
the Apple. You will void your Milti Ram Cwarranty.

Wien installing added RAM as discussed later, try to mnimze the nunber of
times RAMis inserted into and renmoved fromthe Milti RRmC s sockets. Even our
quality sockets will be degraded by excessive insertion and renpval of RAM

chi ps.
PHYSICAL DESCRIPTION

After unpacking the Milti Ram C card, carefully set it down on a clean, dry
surface, with the sockets and other conponent facing up. Do not renove the
anti-—static foamprotecting the connector pins at the bottom of the card.
Conpare your card with Figure 2.1 and | ocal e the foll ow ng conponents.

Ram Banks

There are two banks of sockets on the card into which RAM chi ps can be
i nserted:
Bank A and Bank B.

Bark Ais located across the top left half of the card. Bank A consists of
ei ght sockets, labeled A8 to Al fromleft to right, and its sockets are marked
by a line around them

Bank B is located across the bottomleft half of the card. Bank B consists of
ei ght sockets, labeled B8 to Bl fromleft to right, and its sockets are marked
by a line around them

Adding to or changing the RAM chi ps of these two banks is discussed |ater.

CPU & MMU Sockets

Near the mddle of the card are two enpty sockets.

The top socket is the MW socket and is labeled “MW’'. To install MLTI RAM C,
you nust renove the MW fromthe //c notherboard and insert the MW chip into
Mil ti Ram C s MW socket. The notch on the MMJ nust point to the left toward the
card’'s RAM

The bottom socket is the CPU socket and is |labeled “CPU'. To install ‘MiltiRam
C, you nust renove the 65002 CPU fromthe //c not herboard and insert the 65002
into toe Multi RamC s CPU socket. The notch on the 65002 must point to the left
toward the card’ s RAM

Keyboard Support Posts

On the top of the card are six bores for keyboard support posts and on the
bottom of the card are installed support posts.
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The posts on the bottomof the card are installed at the factory. These posts
hel p I evel and support the card.

The holes at the top of the card are to add keyboard support posts. These posts
need to be installed by you before inserting the card into the conputer. These
posts directly support the keyboard.

Speaker Connector Port

On the bottomleft aide of the card is around hole. Youwill insert the//c's
nol es speaker connector through this hole and onto the two pins underneath it
after installing the MultiRamC Card into the Apple.

Connector Pins

Turn the card upside down so that you can exanmine the bottom of the card.
Renove the anti—static foamfromthe sets of pins on the bottomof the card to
i nspect the pins.

There are four rows of pins, each row containing twenty pins. These pins nust
be straight and parallel to one another to be correctly inserted into the CPU
and MWJ sockets on the //c notherboard. They nmust not be danaged or you will
not be able to insert the card into the //c. Al ways cover these pins with the
anti—static foam whenever the card is out of the computer to avoid damagi ng the
pins by accident. Reinsert the foam over the pins.

INSTALLING ADDITIONAL MEMORY

The Multi Ram C Card has two banks of eight sockets |abel ed Bank A and Bank B.
Either a set of eight 256K or 64K dynam ¢ RAM chips nmay be installed in each
bank.

Wth the two banks, there are three menory conbinations possible as Table 2.1
shows. A 64K and 128K conbi nati on are not shown as each card is shipped with a
m ni num of 256K in Bank A

Table 2.1 Ram Banks And Size Combinati ons
3

1 2
BANK A 256K 256K 256K
BANK B 64K 256K
Tot al 256K 320K 512K

If your card has only 256K of RAMinstalled, you say wish to add RAMto itat a
future date to increase Its nenory. RAMnay be installed by you, the dealer,
or Checknmat e Technol ogy.
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Original Ram

Each Multi Ram C Card is shipped with a minimum of 256K in Bank A, which means
Bank A should have a full set of eight 256K RAM chi ps. Your Milti Ram C Card nay
contain RAMin other banks as your deal er may have ordered the card with nore
nenory or say have installed his own RAM chi ps.

Look on the | ower right hand area of the rear of your card to see what RAM was
shipped with the card. You should see a a "1" (shipped with 256K) or a "2”
(shipped with 512K) stanped in this area.

If the card, as purchased, is not configured as indicated by the code.
addi ti onal RAM has been added or replaced on the card.

It is normal for dealers to install their owmn RAM in order to limt the
different RAMsi zes they stock. Dealer installed RAM does not void the card’' s
warranty. W cannot, however, guarantee non—checknate Technol ogy RAM chi ps
which are added by you or a dealer.

Checkmat e Technol ogy guarantees for five years only those RAM chips that are
installed and tested at the factory or RAM chips nmold in kits by Checkmate
Technol ogy, Inc., kits available at your |ocal dealer. Refer to Chapter 9,
whi ch explains the terns of Checkmate Technol ogy’'s five—year warranty on the
card and its components.

User Installed Ram

To install your own RAM you will need to purchase one or nore sets of eight
256K or 64K dynamic RAM chi ps. RAMon Milti Ram C npst al ways be installed in
sets of eight in order to generate 256K or 64K of nenory.

Chips installed in a bank of sockets nust always be all the sane type —256K or
64K. Al though m xing chips will not harmthe RAMor the card, you will |oan the
use of 192K of a bank of 256K chips if one 64K chip is accidentally installed
into the hank. Simlarly, only 64K of a 256K chip installed into a bank of 64K
chips is usable.

Ask for a speed rating of 150 nanoseconds on the dynam ¢ RAM you purchase,
al t hough 200 nanosecond 256K or 64K DRAM chips will work in the conputer. You
shoul d try to purchase a set of eight RAMS that are the same speed and made by
the sane manufacturer to mnimze potential conpatibility problens.

If you are unfamliar with purchasing RAM ask your dealer for Checknmate
Technology’s RAMKit. The RAMin each (it is guaranteed to work with Milti Ram C
when correctly installed, and are warranted for five years by Checknate
Technol ogy. |If you return a card to Checkmate Technol ogy with defective RAM you
inserted into the card (other than froma Checknmate Technol ogy RAM kit), you
will be charged a service fee plus RAM repl acement cost to repair the card.
Refer to Chapter 10 for nore information.
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Installation Procedure

To install a set of RAMchips lay Milti Ram C down on a table with the socket
side up. The eight sockets of Bank A will be at the top left end (see
Figure 2.1); there should already be a set of 256K RAMinstalled in that bank.
Install the next set of RAMinto Bank B on the bottom leftof the card.

Mbst RAM chi ps have a notch or dot at one end to designate pin one. The chip's
not ch should match the notch on the chip draw ng under the socket. The notch
shoul d face up toward the top of the card on both Bank A and Bank B.

WARNING IF A RMCH P IS | NSTALLED BACKWARDS, | T MAY BE DESTROYED
WHEN POMER |'S TURNED ON. THE MULTI RAM C CARD WLL NOT BE DAVAGED.

Carefully line up both rows of pins with the holes in a socket and press the
chip into the socket. seating it firmly. Check that none of the pins are bent
out or bent under the chip. Repeat the process with each chip until the bank
is filled.

Wien you have finished installing any additional menmory, you are ready to
install the MiltiRam C Card with the power TURNED CFF in your conputer.

If you have any doubts about renoving or installing the chips, have a
servi ce—person do it for you.

RAM Removal

If you incorrectly insert RAMinto the card and need to renmove it or if you are
removi ng RAM from anot her device to insert into Multi Ram you should use an
“I C—pul ler” (an inexpensive tool designed for renpving integrated circuits.
and wi dely avail able at electronics supply stores). Lacking an |IC—puller, an
ordinary flatware spoon can be inserted between the chip and the socket and the
bow portion can be used to rock each end of the chip lose. If a spoon will not
fit, you say insert a flat bl ade between the RAM and the socket and pry up the
RAM chip. Be very careful if you use a knife or other sharp flat bl ade.

Careful ly remove each chip fromits socket by gently prying the ends of the
chip upward, a little at one end and then the other, being careful not to danage
or bend the pins. Be sure you are prying only the chip and not the entire
socket; very little pressure is necessary.

Dealer Installed RAM

You may have your dealer install RAMat the tine you purchase your card or at a
|ater date. Be certain that the install ed RAMpasses the test programsupplied
with the Milti Ram C Card (described in Chapter 3).

Refer to Chapter 10 if your card containing deal er installed RAMis in need of

servi ce.
Factory Installed RAM

You nmay return your card to Checkmate Technology to have additional RAM
installed. Ill factory RAMis thoroughly tested on the card at the factory and
is warranted for five years. Refer to Chapter 10 for core infornation.
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INSTALLING THE MULTIRAM C CARD

The fol |l owing step—by—step instructions will allow you to easily install and
test the Milti Ram C Card in your Apple //c.

You should carefully read over all of the instructions before proceeding with
installation. Although no technical skills are required to install the card,
you nust open the case of your Apple to do the installation. Checkmate
Technol ogy can not assune responsibility for danages to the Nc case or //c
circuitry that are caused by inproper installation.

If your //c is under warranty, opening the //c case will void the Apple
warranty. If your Apple is under its original 90 day warranty or |f you have
purchased an extended warranty from Apple Conputer, Inc., you shoul d have an
aut hori zed Appl e deal er install your Milti RamC Card. Mbst Apple dealers wll
continue to honor your Apple’swarranty period if they performthe installation.
Check with your favorite Apple dealer for nore infornation.

If you have any doubts regarding the installation, please have a qualified
technician install the card.

Materials Required

To install the Multi RamC Card into your Apple //c, you shoul d gat her together
the followi ng naterials before starting:

Medi um si ze Phillips screwdriver

Smal| flat blade screwdriver or kitchen butter knife
Smal | netal kitchen spoon

Soft cloth or mat

Bl ank di sk

Di sk copy program

Mul ti Ram di sk packed with the card

Preparation

Bef ore openi ng the case of your Apple to install the card, you need to prepare a
work area, a backup Wility disk and the Apple itself.

The area where you will install your Apple should be |arge enough to lie the
Appl e down flat and there shoul d al so be roomfor your nonitor. A power outl et
for both the external Apple power supply andthenonitor shoul d be avail abl e for
| ater testing purposes.

Clear a space on the work area | arge enough to place both the Apple and your
nonitor. Spread a large, soft cloth over the area. You will disassenble the
Apple on this cloth.
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Make a backup copy of the reverse side of the Multi Ramdi sk, the Wility side of
the di sk containing a RAMtest program Use COPYA or the ProDCS Filer contained
on the Uility side of the Miulti Ramdisk to make the copy. Refer to your Apple
manual for information on the copy process if you are unfamliar with disk
copyi ng.

Wien you have finished making the backup copy, turn off your Apple and renove
all connectors from the back panel of the //c where it is now sitting. This
means you shoul d renove the external power cabl e and any nouse, joystick, nodem
video cabl e. RF nodul ator, external disk drive, or printer if these devices are
connect ed.

Insert the backup copy of the Milti Ramdisk into the //c's internal disk drive.

Gently place the //c upside down (the keyboard facing down) on top of the soft
cloth at your work area.

Disassembly
Follow steps 1 to 9 to prepare the //c for insertion of the Miulti Ram C Card.
Bef or e begi nni ng di sassenbly of the //c case, touch a netal object to discharge

any static electricity from your body. This will prevent potential damage to
the RAMon the Multi Ram C Card.

I. Renpve the six screws identified in Figure 2.2 with a small/nedium size

Phillips screwdriver. These are the screws at the outside edges of the
case. Do not renpve the four inside screws; these hold the disk drive in
pl ace.

The two screws at the rear of the case have a larger thread size than the
four screws at the front of the case. Separate the two | arger back screws
fromthe others so that you will not try to insert theminto the wong
hol es when reassenbling the case.

The two screws at the aides of the case may not cone fully out of their
hol es for renoval by hand. If so, turn the //c right side up (keyboard
facing up) and gently shake roe //c until these screws fall to the cloth
bel ow the //c.

Safely store the screws aside.

2. Place the //con the cloth, keyboard side up. with the back of the //cC
facing you.

3. Renpve the back panel. This is the flat plastic panel which identifies
the ports at the rear of the conputer. The panel nust be renoved before
the top of the //c can cone off.

The back panel is held in place by nine plastic tabs that fit into notches
in the //c case. To renobve the panel, you nmust renove seven of the tabs
fromtheir notches. The location of the seven tabs are shown in Figure
2.3. If during renoval some tabs break off, do nut worry. Only a few of
the seven tabs are necessary to firmy secure the back panel to the //c’'s
case. If you do not apply unnecessary force, so tabs should break.
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INSTALLATION

Insert the tip of a small screwdriver (or thin flat blade like a butter
kni fe) between the outside case and the back panel at point Aidentifiedin
Figure 2.3. Pry out the back panel until the tab pops free of the notch in
the H case. Continue the sane procedure working up and across until the
tab on the side and the one tab on the top right side are free.

You may be able to pull the right side of the panel away fromthe case at
this point as Figure 2.4 shows. |If you can, you say be able to free the
m ddl e tabs by pulling up on the top of the case with one hand while prying
the panel out with the other hand.

If the top of the //c does our yield, you may need to continuing prying the
back panel away from the //c 4th the screwdriver at the renmining tab
points. Working fromleft to right, continue prying until all the top tabs
are free.

Wth the top tabs pulled out of the //c case, pull the back panel away
fromthe case as Figure 2.5 shows. The renmining tab at the |eft aide of
the panel shoul d pop | oose. Set the back panel aside.

Renove the top cover of the Nc as Figure 2.6 shows. Grasp the top cover
at both rear corners and push upward. Push upward until the case has noved
up a few inches and then pull back and up on the cover. Wen you pull the
case back, the top cover should be freed from one plastic hook in the
mddl e of the front of the case.

Put the top cover safely aside.

FIGURE 2.4
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INSTALLATION

Turn the //c around so that the keyboard end now faces you. The //c shoul d
now resenbl e Figure 2.7.

Lift up the front end of the keyboard and pull the keyboard slightly
towards you. This will renove the keyboard from the slots in the disk
drive case (identified in Figure 2.7) that help to hold the keyboard in
pl ace.

Wien the keyboard is free of the slots, turn the keyboard upsi de down and
lay it over the disk drive as shown in Figure 2.8. Push the keyboard as
far back as the ribbon cabl e that connects the keyboard to the notherboard
allows. This should give you enough clearance to easily install the
Ml ti Ram C Card.

Renove t he keyboard brace. The brace (identified in Figure 2.8) is used to
support the keyboard. Because Multi Ram C contains its own support posts,
this brace will not be needed and shoul d be renoved fromthe conputer.

Two white retaining pins attach the brace to the keyboard, one at each end
of the keyboard. To renove each of the two pins, pull upward on the top of
the pin (as Figure 2.9 shows) while sinultaneously pushing the bottom of
the pin away fromyou with a snall screwdriver. The pin should pull free
of the back of the keyboard.

Store the brace sway; you will not need to use the brace as long as the
MiltiRam C Card is in the //cC.

DISK DRIVE NOTCHES FOR KEYBOARD

FIGURE 2.7
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INSTALLATION

Pull of f the speaker ConnecTOR from the speaker pins underneath the
connector. The speaker connector is identified in Figure 2.8.

Renove the CPU and MW from the notherboard. These conponents are
identified in Figure 2.8.

Using a snall netal spoon, as Figure 2.10 shows, insert the bow and of the
spoon between the CPU and MW and their respective sockets. Rock the spoon
back and forth to | oosen the conponent fromthe socket at one end. Repeat
this on the other end until the conponents are | oose enough to renove by
hand.

Alternately, you may use a knife or small screwdriver to pry up the chips
if a spoon with a small enough lip is not avail able.

Be careful when renoving the CPU and MW that you do not accidently hand
their pins. If you do accidently bend a pin, carefully use a snall needle
nose plier to straighten out the pin.

Plate the renmoved CPU and MW on the soft cloth.

Di sassenbly i s now conpl ete.

Preparing The Card

Insert the renpved CPU and MMU into the Miulti Ram C Card. As Figure 2.8
shows, the CPU should be inserted into the | ower socket and the MW the
upper socket, just as they are |located on the notherboard.

To insert the conponents, line up the pins of the CPU and MU with their
respective sockets holes on the card. The notch on both conponents shoul d
face to the left towards the RAN on the card. Insert one aide of the
conponents pins slightly into the socket. Then, wusing an inward
pushi ng/ rocki ng nmotion, seat the pins on the other aide of the conponent.

If the pins do not easily seat, you may need to very slightly bend all pins
on one side of the conponent inward. Place the conponent on the table on
its side. Lift the conponent slightly up so that pressure can be
uniform |y applied to all pins along one side. Apply firm even, gradually
increasing pressure until some small inward novenent in the pins is
detected. Do not apply too nmuch pressure or the pins will bend too far.
Repeat the procedure on the opposite side. Retry inserting the conmponent.
Repeat this procedure again if the pins are still too far outside the
socket to he nmoved into the socket holes.

Insert the six keyboard support posts into the six holes on top of the
card. Insert the two | ongest posts into the holes at the top left corner
and center of the card as Figures 2.11 and 2.12 show. Insert the four
short posts into the four remaining holes on the card. Do not change the
position of the four short pins which are on the bottom aide of the board.

Insert the end of each pin with the longer collar into the holes. You can
insert the end with the shorter collar into the holes but the pin will be
harder to renove later it the pin nmust be renoved for any reason.
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3.

I NSTALLATI ON

Renove the protective foamfromthe connecting pins on the bottom of the
card.

The card shoul d now | ook |ike Figure 2.12 and is reedy for insertion into
the //c not her boar d.

Inserting The Card

. Pick up the card with both hands and insert the card into the CPU and MW

not her board socket s.

As Figure 2.13 shows, first position the card directly over the sockets so
that you can see the pins that wilt enter the CPU socket. Carefully align
the pins with the CPU socket’s hol es. Push the card into the sockets using
a downward, gentle rocking motion. First push down one side, then the
other. Wth each rock the card shoul d seat deeper into the sockets. Wen
you sense no further downward notion when you rock the card, the card has
been successfully seated.

If the card seens to be higher on the right side than the I eft side, do not
worry; this is normal. |If you see a support post that does not touch the
bottom of the Apple, this too is normal; the post will touch when the
keyboard is put back and the case reseal ed.

You should have no probleminserting the card. However, if you feel any
resi stance or possible bending of the pins, stop i mediately. Renove the
card and exanine the pins and sockets for possible damage.

Rei nsert the speaker jack. Place it through the round bole in the Miul ti Ram
C Card and push it over the two exposed pins. The //cC should now | ook |ike
Figure 2.14.
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Return the keyboard to its nornal position on top of the keyboard support
posts.

The card is now ready to be tested.

Testing The Card

Attach the video cable fromyour nmonitor to the //c. Attach the external
power supply cable to the //c. Turn on the nmonitor. If you did not insert
the backup copy of the Wility side of the Multi Ramdi sk into the internal
di sk drive, do so now.

Turn on the //c. BE CAREFU ! DO NOT TOUCH ANYTHI NG | NTERNALLY IN THE //C
CR YQU MAY RECEI VE AN ELECTR CAL SHOCK.

Check the boot action. After the disk drive stops, you should see a nenu
appear on screen if the card is seated correctly.

If instead you see a bl ank screen or lines or bl ocks of inverse characters
on screen, then you have probably not correctly inserted the card. If you
see a blank screen, first check your nonitor to be certain it is on and
then check to see that the video cable is properly connected.

If the nmonitor is correctly set—dp and the screen renmins blank or if |ines
or blocks are on screen, turn off the conputer and di sconnect the power
cable. Place the keyboard back on top of the disk drive and check the
card.

Try rocking the card further into the notherboard sockets. Al so check the
CPU and MMJ conponents and the RAM chips. If the pins of these conponents
sees to be inserted correctly no pins out of the socket or bent under
the socket —press down on themto be certain good contact is being made.
Check to be certain that the notches of the RAMchips face the top of the
card and the notches of the CPU and MW face to the left toward the RAM
chi ps.

Test the card again. Try the preceeding steps again if you do not succeed.
If you cannot get the card to work after repeated attenpts, contact your
deal er or Checkmate Technol ogy for assistance.

Assunming a nornal boot did occur, select the RAMteat diagnostic fromthe
Utility menu. Refer to Chapter 3 for detailed information on how to use
the RAMtest and what to do if RAMdoes not test good.

If RAM on the card tests good, you are now ready to reassenble the //c.
Turn off the conputer and renove the external power supply cable and the
video cable fromthe back of the //c.
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Reassembly

1. Wth the front of the //c facing you, insert the back of the keyboard into
the restraining slits on the disk drive case. The right end of the back of
the keyboard fits intothe slit on the disk drive near the power supply and
the protrusion to the right of the keyboard connector cable fits into the
slit in the niddl e of the disk drive.

2. Replace the top cover. Insert the hook at the front end of the top cover
into the cutout for it on the keyboard. Do so by tilting the front end of
the top cover downward. Next, snap the case down at the rear corners. You
shoul d hear a snap as the tabs on the cover | ock.

3. Turn the rear of the //c toward you. Replace the //c handle if you renoved
it fromthe beck of the case. Reinsert the back cover. Snap the tabs of
the beck cover into place on the //c case.

4. Reinsert the six screws making sure the two wider thread screws are
returned to the two holes at the back of the case. Tighten the screws
securely. Don't overtighten the screws or you may strip the hole's
internal threads.

You have successfully finished installing your Miulti Ram C Card.

You wi Il not have to renpve the //c’s case again unless you wi sh to add nore
nmenmory to the card. Sinply install nore nmenory on the card while it is inserted
into the notherboard; there is no need to renove the card fromthe not herboard
to insert an additional bank of RAM



Chapter 3

TESTING & TROUBLESHOOTING

This chapter covers testing procedures you nmay use to check the RAM on your
Ml ti Ram C Card.

Thi s chapter shoul d be read by everyone who has just bought and installed the
Ml ti Ram C Card. You shoul d al ways refer back to this chapter when you add or
replace RAMon the card or if a probl emdevel ops while using the card.

RAM TEST PROCEDURE

On the back side of the disk supplied with your card, the side narked
“Uilities”, is a test programthat will identify good RAM bad or m ssing RAM
and will alert you if a 64K chip has been placed into a bank of 256K RAM or
vi ce—Ver sa.

Bef ore conti nui ng, pl ease make a backup copy of the Utilities side of the disk
if you have not already done so. Use The Filer on the Uility side of the
Mil ti Ram di sk or COPYA froma DOS 3.3 System Master disk to copy Wilities to a
bl ank disk. See your //c manual for detailed disk copying instructions.

Insert a backup copy of the Wilities disk into disk drive 1 sod boot the disk.
You wi |l see a nmenu. Choose the Multi Ram C test from the nenu.

If the backup UWility disk does not boot correctly, does not boot at all, no
video is seen, or if the //c does not seemto be working correctly with any
software you try to boot, turn to the next section “NON-RAM PROBLEMS.” Conti nue
the RAMtest if you see the Wility menu.

Test Display

A 40—ol urm screen di spl ay known as the “status page” shoul d appear.

You shoul d see eight 64K auxiliary bank indicators on the left side of the
screen nunbered from1 to 8. Since the Apple's 65C02 processor cannot address
nore than 64K of nenory at a time, the Apple swaps menory banks into and out of
its addressing range in order to use MiltiRam C nenory. Therefore, the
auxi | iary bank indicators show Milti Ram C auxiliary nenory as the Apple sees it
--one bank at a time, not 128K or 512K or any anount of menory |arger than 64K

On the right aide of the screen the usable menmory in RAM Banks A and B is
identified and the total usable nenory available on the card is shown. Upon
boot —up, question marks appear instead of nunbers on both aides of the screen as
the card has not yet been tested (see Figure 3.1).
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The bottom two lines of the screen show the keys that say be used to run
testing

—Pressing the Arrow keys position a flashing. solid cursor in
a hot to the left of the sit applications shown.

—Pressing the Return key tons the application narked by the
flashing cursor.

—Pressing the Esc key shorts “full” or “continuous” tests.

— Pressing the Space Bar once pauses “full” or “continuous”
tests; pressing it again resunmes the tests.

Three tests are shown on the nenu: a "quick” test, a “full” test and a
“continuous” test.

Test Selection

The “qui ck” teat checks a very small percent of the menory in each RAMchip i na
short tine. The test will run in three seconds. Use this test to quickly find
major RAMfailures. If RAMin bad In an area other than the few places the test
checks, a bad chip may be undetected by this test.

The “full” test exhaustively tests all 64K of each auxiliary bank avail abl e on
the card. The test runs approxi mately three seconds per 64k. Yogi shoul d al ways
run the full test after adding or changing RAM on the card or when first
installing the card. The “full” test runs the “quick” test and then
exhaustively checks all banks found good by the “quick” test. Bad or inconplete
banks are not tested as they could not be used by any program

The “continuous test runs the full test over and over until you press the
Escape key. Use the continuous test if a problemdevelops with the card after
it has been in use for awhile as many problenms with RAM show up as intermttent
problens. Qgre run of the “full” test mght not disclose such a probl em whereas
its continued running woul d.

Running A Test

Running the “quick”, “full”, or “continuous” tests shows a high resolution
picture of the Multi RamC Card. Each RAM socket is shown exactly as mid oat on
the card.
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/ MultiRam C Diagnostics
Version 1.0
Copyright (c) 1985 by
CHECKMATE TECHNOLOGY. INC.

Status

Bank 1?2?77k

Bank 2 ??7?k Bank A

Bank 3 ??7k Group: ???k
Bank 4 2?27k

Bank 5 2?7k

Bank 6 ??77k Bank B

Bank 7 2?77k Group: ???7K
Bank 8 7?77k

TOTAL 2?7k
[ 1 View Status page [ ] Quite to Basic

Test: [ ] Quick [ ] Full [ ] Continuous
RETURN ARROWS  SPACE BAR ESCAPE

)

\Starts select pause/resume  cancel
FIGURE 3.1
/ MultiRam C Diagnostics
Version 1.0
Copyright (c) 1985 by
CHECKMATE TECHNOLOGY. INC.
St at us
Bank 1 64k
Bank 2 64k Bank A
Bank 3 64k Group: 256k
Bank 4 64k
Bank 5 ok
Bank 6 Ok Bank B
Bank 7 0Ok Group [0]3
Bank 8 ok
TOTAL 256k
[ ] View Statuspage [ ] Quite to Basic
Test: [ ] Quick [ ] Full [ ] Continuous
RETURN ARROWS SPACE BAR ESCAPE

\Starts select pause/resume  cancel

\

)

FIGURE 3.2

3.3
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Each socket is divided into four squares. Each socket is shown as four squares
because MultiRam C can contain eight 64K auxillary banks in its two RAM banks
(Figure 3.3). The Apple. through MultiRam C circuitry, addresses these eight
64K banks as follows:

BANK A RAM BANK B RAM
1 5
2 6
3 7
4 8

Runni ng any of these tests, you will see a spinning cursor appear in place of
the flashing cursor in the bottomfour lines of the screen. The cursor wll
spin until the test I's conpleted.

foe will also see eight tights blink off ned on on the bottomright side of the
pi cture. These lights show whi ch of the ei ght banks of auxiliary 64K I's being
currently tested. auxiliary banks are tested from8 to 1 in descending order.

At the end of a test. you will see one of three markings appear in each quarter
of the sockets

—A “+" on a black background indicates the RAM in the 64K
auxiliary menory segnent, whether found on a 256K RAM chip
or a 64K RAM chip, tested good.

—An “X’ on a white background indicates the RAMin the 64K
auxiliary menory segnent |s probably good but can't be
conpletely tested as another chip in the same group of
sockets tested bad, was m ssing, or was not the sane size as
the other RAMin the group.

—An enpty square indicates bad RAM or m ssing RAM

After a test is run, you say sel ect the option “SHOWSTATUS and see a summary
of usable menory (Figure 3.2). The eight banks show 64K for good RAM Ok (zero)
if RAMis mssing or bad is the bank, bank having 256k chips. where one or
nore 256K chips are “partially” defective, can show 64K available is that bank.
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Test Results

Several reasons may |ie behind an appearance of a blank square or a “X’ in a
square. If these results are shown as the result of your testing, wite down
t he socket nunmber of those chips that test “bad.” Turn of f the Apple //c, open
its case following the instructions in Chapter 2 renove its cover, lift back
the keyboard and visually inspect the Milti Ram C Card.

If an entire bank shows “bad”, there is probably no RAMin that bank. This is
easily verified. if one chip in a bank shows bad, it is also easy to see if
that chip is mssing.

If there is a chip in the socket marked “bad”, first inspect the chip. Mke
certain it matches the menory size of the other chips inits bank, If it does,
neat check to see that all of its pins are firmy inserted Into the socket. A
chip say read “had” if one of its legs is bent under the chip or if a pinis
sticking outside the socket.

If none of the preceding are true, then the PAMidentified as “bad” is probably
defective. You may try swapping the chip with other RAM shown as good and rerun
the test to confirmthe first test results.

If the defective RAMwas originally shipped with the card (see Chapter 2 for the
shi ppi ng code on the card) or is RAMfroma Checkmate Technol ogy RAMiii, then
turn to Chapter 10 for warranty service information.

If the RAMis not from Checkmate Technol ogy, check with the store that sold you
the RAM regarding repl acement. As di scussed in Chapter 10, Checknate Technol ogy
wi Il replace other conpany’s bad RAMfor a service tee.

If your card does not work properly although the RAMtest indicates RAMon the
card is good, please call the Custoner Service Departnent as outlined in Chapter
10 for help.

NON—RAM PROBLEMS

Conmmon sour ces of probl ens other than a RAMmal function exist. If your card or
your conputer is not working correctly with the Milti Ram C Card installed, open
the //c case following the instructions in Chapter 2 and check for the follow ng
condi tions.

Visual ly inspect both the 65C02 CPU and MW you renoved fromthe //c not herboard
and pl aced onto the Multi Ram C Card. Each pin of these two chips nust be firny
socketed in order for the //c to work properly. If only one pin of either of
these two conponents is outside the socket or bent under the socket, the entire
Apple may not work. If any pins are out of their sockets or best under the
sockets, renmove the chip, straighten the pins not seated and reinstall the chip.

Check to be certain the notch of both the CPU and MMUJ face left toward t he RAM
on the card. If not, renove the conponent and reinsert it with the notch
punting to the left.
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If all conponents are correctly seated, next check to be certain the card is
firmy inserted into the CPU and MWJ sockets. If the card is not making full
contact in these sockets, the card will not work. Apply gentle rocking downward
pressure on the card near the area of the CPU and MMWJ on the card. You shoul d
feel further downward novenent of the card if it was not fully seated.

If the proceeding steps do not solve the problem renove the card fromthe //c.
I nspect the pins that fit into the CPU and MW sockets. Check to see if the
pins have bent during the insertion process. |If any of these pins are not
seated into the notherboard the card will not work. Straighten the bent pins
and reinsert the board.

If none of these troubl eshooting steps works, please call the Custoner Service
Departnent for further help. Refer to Chapter 10 for nore information.



Part 2

USING THE MULTIRAM C CARD

Using MultiRam C shows you how to use
MultiRam C for massive Desktop space
with AppleWorks, how to use the card as
a RAM fast disk drive, and describes
hardware and software that you can use
to enhance the usefulness of MultiRam C.



Chapter 4

APPLEWORKS & MULTIRAM

The Multi Ram C Card rel eases the power |ocked up wi thin Appl eWrks!

Appl eWorks has becone the best selling program for the Apple //c and //e.
Appl eWorks real potential, however, has not been realized as AppleWrks
useful ness is constrained by the small 55K Desktop apace an ordi nary 128K Appl e
//c provides the program Wth MiltiRam C enhancenments made to Appl eWrKks,
Appl eWrks can now live up to its real potential.

Runni ng Appl eWrks with the Milti Ram C Card you may:

* Expand Desktop space up to 413K

Handl e Individual files nore than 7 times the previous desktop
si ze!

Enter up to 5,100 records into a data basal

Save large files over nultiple disks automatically !

Speed execution of Appl eWorks many tinmes over!

M ni m ze the need for an external standard floppy drive!

*

* ok ok *

This chapter will help you get the nost fromyour new Appl eWrks and Mul ti Ram
conbi nation with:

1. Detailed instructions for nodifying Appl eWwrks to make use of all the
menory on your MiltiRam C Card.

2. Explanation of basic restrictions within AppleWrks and MiltiRam
nodi fications to renove sot restrictions.

3. Suggestions for effectively working with large files.

4. Instructions for autonatically saving large files.

APPLEWORKS CONFI GURATI ON

You will need to configure backup copies of the AppleWrks Startup di sk and
Programdi sk to all ow Appl eWrks to use all of Milti RamC s nenory.

The Multi Ram C configuration is a one tinme operation; once it is done, the
configured Appl eWrks di sks are ready to use. You will not have to reconfigure
the disks even if you later add nore nenory to the card. Sinply boot Appl eWrks
and use all the new added Milti Ram f eat ures.

You will need three (preferably five) blank disks, your AppleWrks Startup and
Program di sks, and the Milti Ramdi sk to prepare your nodified Appl eWrks disks.
Once you have gathered these disks together, follow these steps.
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1. Make backup copies of the Startup disk, Program disk, and Appl eWrks

menory expansion disk (the front of the MltiRam disk). For vyour
conveni ence, the Filer, Apple’ s ProDOS disk copy program is included on
the Wility side of the Milti Ramdi sk (beck side) to make your backup
copi es. You may use COPYA on a DOS 3.3 System Master disk or any ot her
di sk copy programfor this purpose, however.

To save rebooting a copy program again in order to see the affect of
different Multi Ram options explained |later, we recomend you sake two
copi es of both the Startup disk and Program di sk now if you have two
addi tional bl ank di sks avail abl e.

If you use a custom printer setup, have nade a printer patch to your
copy of Appl eWrks, or have nodified the Appl eWorks Startup disk in any
way, make your Startup backup copies fromyour already nodified Startup
di sk, not the original.

Boot t he backup copy of the Appl eWorks nmenory expansi on di sk. Press the
Return key to begin the program and again to advance to the
configuration option.

Press "Y" or “X' when you are asked “Do you wi sh to have all the program
| oad during the hoot?"

If you press “N', AppleWrks will |oad and operate normally —only key
parts of the programare | oaded i nto menory when you boot the di sk, not
t he whol e program

Wien usi ng Appl eWorks, you may have noticed that the di sk drive readi ng
the Programdi sk turns on frequently when noving between a file and the
main menu, sending nmaterial to the printer, etc. This occurs because
only part of the AppleWrks program is in nmenory at one tine.
Appl eWor ks uses anover |l ay nanager that | oads programsegnents fromdi sk
intomenoryto dospecific tasks only when those tasks are first called.
Because programroutines are swapped i nto and out of nenory as they are
needed. Desktop menory is conserved for data files. The first option
mai ntains this convention.

If you press “Y’, the entire Appl eWwrks programloads into menory during
t he bootup process.

Wth all the program in nenory, each time you nanipulate a file,
Appl eWor ks act si mredi ately, and you wi |l find yourself using the Escape
key. Control 1) key, etc., toliterally skip through files with quick,
singl e keystrokes. Achieving this i mediate response makes Appl eWr ks
one of the fastest integrated packages avail abl e.

When using the Appl eWrks Startup di sk configured with option two, an
extra one to two minutes is required during the boot toload the entire
programinto nenory dependi ng upon the Appl eWrks version used. After
inserting the Programdi sk, you will be pronpted for the date as usual .
The programis then | oaded entirely into nenory.

A m ni numof 256K of RAM preferably nore. should be installed on your
Milti Ram C to best use option two. Larger nmenory area are best used
with this option as approxi mately 130K of the Desktop space is filled
with the Appl eWrks program The renai ning apace indicator sees in the
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| ower right corner does not show this |oss because the overlay nanager
does not reserve apace for all Appl eWrks programsegnents. Appl eWr ks
will allow data files to overwite all but a few key program segnents
option two loads in during the boot. Program segments can be
overwitten because Appl eWsrrks will search for the Programdi sk and | oad
the required program segnents if it does not find what it needs in
nenory.

You may want to run the Appl eWorks nenory expansion programtw ce and
configure one set of disks with the “Y” option and one set with the “N’
option. You will then be able to see how each version operates and
deci de which better fits your needs.

4. Insert your backup Startup disk into disk drive 1 for nodification when
pronmpted to do so by the instructions on screen. |f AppleWrks is on
hard di sk, enter the pathnane |eading to the program as described on
screen.

The floppy drive will stop in approxinately twenty seconds. Wen it
stops, your backup Startup disk will be reedy for use with Multi Ram C.
Be sure you | abel this disk appropriately to avoid |ater confusion.

If AppleWrks is on hard disk, both Startup and Programfiles will be

nodified and you will see a nessage at the end informing you that
Appl eWrks has been successfully nodified. Enter BASIC and type the
pat hnanme t hat | eads to your nmodi fi ed Appl eWor ks program

“APLWORKS. SYSTEM” You nmay want to descriptively rename the
“/ APPLEWORKS® program nanme to avoid any future confusion.

5. Insert your backup Programdisk into disk drive 1 for nodification when
pronmpted to do so. The disk will atop in approxinately one mnute. You
will see a screen informng you that Appl eWrks has been successfully
nodi fied. Label your nodified Program disk to avoid any future
conf usi on.

After you have nodified your disks, the only way you can change the
configuration is to start at the beginning with a new backup copy of your
Appl eWr ks di sks and then re—eonfigure the disks with the desired Option.

I nsert t he new Startup di sk into di sk drive 1 and press
Cont r ol +[ Open~Appl e] +Reset to boot the new, nore powerful Appl eWrks Milti Ram
provi des you!

APPLEWORKS RESTRICTIONS

Appl eWorks has a nunber of internal restrictions with regard to file sizes,
nenory capacity, etc. This section discusses theme restrictions and changes the
Ml ti Ram C nodification makes regarding the limtations. where applicable.
Mbdi fications to overcome restrictions not changed by the current Appl eWorks
nenory expansion disk are planned. Software updates will be available to
regi stered Multi Ram C owners. See Chapter 10 for details.
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Desktop Space and File Limits

Appl eWr ks supports a total of 12 files and 55K of nenory for the Desktop. The
Mil ti Ram C nodi fication permts the Desktop to expand to 413K. The nunber of
files allowed remains at 12.

Clipboard Line/Row Limit

The Aipboard Is atenporary storage area in Appl eWorks that allows the transfer
of data between files. Currently, the Cipboard is linmted to accepting a
maxi num of 295 lines or rows at one tine.

Disk Capacity

The standard 5 1/4 inch Apple floppy disk is hailed to storing 136K of
Appl eWorks files, less than the size afile may growto with Milti RamC nmenory
on line.

Ml ti Ram rodi fications all ow Appl eWrks to automatically break alarge file into
segnents that can be sawed onto aseries of floppy disks and all ow Appl eWrks to
automatically load and restore the segnented file back into menory when needed.
See ‘Wrking Wth Large Files In this chapter for further details.

If you will extensively create and use files in excess of 135K, consider
purchasing a hard disk drive that supports the ProDOS operating system Any
file size that can be created with Milti Ram can he saved to hard disk.

Program Segment Overlays

Appl eWorks is a conpl ex, |large program Only the nost frequently used portions
of Appl eWrks are |oaded into nenory fromthe program dl sk when required due to
the normal nenory constraints of a 128K Apple //c. The result Is frequent
accessing of the Programdi sk and program del ays.

The Milti Ram nodification to AppleWrks elininates those annoying del ays by
loading the full AppleWrks program into nmenory when it Is first booted.
Conpl ete Instructions and requirements for |oading the program are provided
earlier In this chapter.

Word Processor Documents
Appl eWr ks word processor docunents are limted to a naxi numof 2,250 tines, or
approxi mately 45 pages. Please refer to “Wrking Wth Large Files” in this
chapter for sore information.
Database Files

The standard Appl eWrks database is limted to a maxi num of 1,350 records.
Mil ti Ram nodi fications allow 5,100 records, al nbost a 300%i ncrease in capacity
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Wil e this increase makes Appl eWrks rmuch nore useful for snmall to nmediumsize
records, files with large record sizes (Appl eWrks all ows records to be as | arge
as 1K) can exceed even Mil ti Ranis nenory before reaching the 5,100 record linmit.
Pl ease read the section “Wrking Wth Large Files” in this chapter for nore
i nformation.

Spreadsheet Worksheets

Worksheets are limted to 127,873 cells in the Appl eWrks spreadsheet. Maxi mum
colums are 127, maxi numrows are 999

The Appl eWorks Reference Manual States that an Apple //c with 128K RAM can hol d
approximately 6,000 filled cells. Although there is a considerable difference
in the menory requirements to store |labels and values versus formilas,
exceeding the cell limts in AppleWrks, even with 413K of Desktop space, is
unlikely. Refer to “Wrking Wth Large Files” in this chapter for nore
infornation.

WORKING WITH LARGE FILES

Mul ti Ram C nakes very large AppleWrks files possible. You will notice sone
differences in Appl eWorks when working with large files. This section explains
sonme general considerations you should keep in nmind when working with |arge
files as well as specific coments about the word processor, spreadsheet, and
dat abase segnents of Appl eWrks.

General Considerations

Three areas nost affected when working with larger files are the tine Appl eWrks
will require to performvarious actions, the space remaining for the programif
you chose to |l oad al |l of Appl eWrks into menory when configuring your disks, and
the file size shown by Appl eWrks.

Time

The larger a file becones in nmenory, the | onger many Appl eWrks functions will
take to produce their expected results.

Searches, sorts, calculation times, etc. all wll take nore time as a file
grows in size. Most notably, a |large spreadsheet file can take a very long tinme
to recal cul ate a | arge nunber of conplex cells. The speed of the Apple //c 6502
processor is the key factor in nost calculation tines.

Appl eWorks wi Il show you an approxi mate tine for perform ng many operati ons when
you first select the operation. For exanple, a nessage will appear telling you
how long it will take to sort records in the database when you request a sort.
These approxi mati ons were desi gned for a 128K Appl eWwrks; they are not accurate
for larger files.
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The actual time an action on a large file takes say be as little as half the
time Appl eWsrks shows or as much as twice the stated tinme. The differences in
actual versus approxinate stated times will vary depending on the type of file
in use and the operation called for.

For exanple, a sort on a | arge database file could be double the tine Indicated
if the sort is being perforned on several fields with each record having
information in the fields selected. A sort on the sane database with only a few
records having information in the fields being sorted could take half the tine
Appl eWorks approxi nated. Mat of the time, however, the time stated by
Appl eWorks will closely approximate the actual time required to performthe
sel ected operation on the large file.

Sone activities may take what seens to he an extraordinarily long tinme to
finish. If. thisis the came, before restarting Appl eWwrks, give the action at
least five mnutes to finish. This should be nore than enough tinme for any
sinple action on a large file to have been conpl eted. Mre conplex actions.
like a recal cul ati on on a conpl ex, |arge spreadsheet may take sonewhat | onger
to finish. In general, the larger the file and the nore conpl ex the task, the
| onger the tinme required. Look at the benchmark sanples later ii, this section
for sone sanple tinmes to performsinple tasks.

Mil ti Ram C Si ze

If you configure the Appl eWorks Startup disk so that the entire programresides
in menory at once (thereby speeding access to overlay portions of Appl eWrks),
approxi mately 130k will be used for the program Wth a 256k Multi Ram C, that
woul d | eave approxi mately 99k for large files: with 512k. approxi mately 283k
would he left for files.

If the cunul ative size of files on the Desktop grows | arger than the avail abl e
Desktop nenory (total menmory |ess 130k), then floppy users should have the
Programdisk in a disk drive as parts of the programwill be Overwitten by
data and AppleWrks wll have to go to the Program disk to return the
overwitten program segnents to nenory when they are needed.

Do not | oad Appl eWrks into nemory at bootup if you intend to consistently fill
all of your desktop space with files. If data files fill npbst of the desktop,
nost of the programsegnments that took two minutes to | oad during bootup will
be overwitten. You will have |ost the advantage that you sought.

As suggested in the configuration section. you may want to configure two copies
of Appl eWsrks. Use the copy that | oads the programinto nenory if you will he
wor ki ng for a | ong session and do not anticipate filling the Desktop. The two
mnute wait during bootup will be offset by tine savings achieved fromthe
program being in nmenory. Boot the copy that doesn't |oad Appl eWrks into nenory
if you will be using the Apple a short while and/or will be working with a full
Deskt op.

File Size Differences

Appl eWor ks shows you the size of tiles on the Desktop and on a di sk drive. The
file sizes shown are an approxi mation of the actual sizes.
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The sizes AppleWrks will report for files greater then 255K will be incorrect.

Figure 4.1 shows a catalog of a ProDOS hard disk subdirectory with one
Appl eWorks file “SAMPLE” in the directory. ProDOS reports the size of afilein
bl ocks. A block is 512 bytes or 1/2 of 1K Therefore the size of the file is
621 bl ocks divided by 2 or 310K

The sase fil e when catal oged by Appl eWor ks shows 53K on di sk end 67K when | oaded
onto the Desktop as Figures 4.2 and 4.3 show

The reason for the discrepancy is that Appl eWrks was not designed for files
larger than 255K the wupper limt a single byte can indicate. A future
nodi fication to Appl eWwrks may be possible to correct this problem

To tell howbig a file is when saved on floppy disk is easy; an Apple 5 1/4 inch
floppy can hold only 136K and a large file nust be split over several disks.
Count the nunmber of disks the file spans and you can easily approxi mate its true
si ze.

To tell howbig afileis on hard disk is nore difficult. When you save a file
to a hard disk, you nay wish to add the real size to the file name to avoid
later confusion . FromProDOS, after exiting Appl eWrks, catal og the Appl eWrks
files subdirectory, get the file's block count, divide by two, and renane the
file with the results. At minimm you should at |east add sone indicator to
the file's name to informyou that the file is larger than 255K

If you know a file is larger than 255K on di sk, add 256 to the file size shown,
and the result should approximately equal the right size. In our exanple. 53K
pl us 256K equal s 309K, approximately the 310K determ ned earlier.

Wien a large file is | oaded to the desktop, as Figure 4.3 shows, Appl eWrks will
continue to show an incorrect size. The size will always be | arger then the size
shown on disk as Appl eWrks uses a conpaction scheme when it saves files to
disk. If the ambunt of space renmining on the desktop is small and the file on
the desktop al so shows a small size, you will need to add 256K to the file size
to get a correct size.

The avai |l abl e space shown renai ning on the Desktop i s al ways accurate. The size
of the large file shown on the Desktop, corrected by 256K, and the anpbunt shown
remai ning on the Desktop may not equal the original enpty Desktop, however.
Every record/row of a file has sone unusable bytes associated with it. The
larger the nunber of records or rows in a file, therefore, the larger the
di screpancy. Most certainly, you will not be able to load a file that is larger
than the anount shown renaining on the desktop.

Benchmarks

Following are sanple values describing some of the time requirements or
capacities for certain operations in AppleWrks. Because of the many vari abl es
invol ved, sone values will very significantly in different test situations.
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Gener al

Desktop space with different Milti Ram C configurations:

Mil ti Ram si ze Total Apple Desktop size
256K 384K 229K
320K 448K 275K
512K 640K 413K

Tinme to load/save a full disk (135K) of information: 1:15 m nutes

Word Processor

nunber of lines in document 500 1000 2250 2250
platen width (PW, inches \ a 85 85 85 13.0
left margin (LM, inches > typica 1.0 1.0 1.0 0.0
right margin (RV), inches / page 1.0 1.0 10 0.0
menory size 27K 55K 119K 130K
di sk size 25K 53K 111K 122K
| oad/ save tinme, mnutes 117 031 1: 03 1: 08
time to insert 20 lines at begi nning - - 108 112
time to insert 20 lines at end - — 122 126
Spr eadsheet
contents of cell | abel / | abel / simpl e si mpl e

val ue val ue formul a forml a
nunber of filled cells 5. 000 10, 000 5, 000 10, 000
nenory size 58K 116K 126K 252K
di sk size 57K 113K 125K 250K
Tinme to recal cul ate 10,000 formul as of the type “n=n+1" :2:10 sin.
Time to change cell size ([ Qpen—Apple]+V) for 20,000 cells : neglible
Tine to insert 250 rows at. top of large (250K) file : 0:08 sin.
Time to insert 250 rows at bottomof large file : 0:48 mm
Dat abase
nunber of records 100 1000 3300
total size of file 6K 57K 310k
i ndividual record size (no. of characters) 100 100 100
tinme for alpha sort, mnutes 0: 02 0: 14 138

time for nuneric sort, mnutes 0: 02 0: 30 1: 30
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cat/hardl/test
TEST
NAME TYPE BLOCKS MODIFIED
SAMPLE ADB 621 10—JUuL—85
BLOCKS FREE: 1047 BLOCKS USED: 2089
FIGURE 4.1

Main Menu 1

Add Files | |

AppleWorks files | |

Subdlrectory /hardl/test has 523K available
Name Type of file Size Date Time

SAMPLE Data Base 53K 7/10/85

FIGURE 4.2
Main Menu 1
Save Files 1
Name Status Document tvne Size
SAMPLE Unchanged Data Base 67K

FIGURE 4.3

4.9


Wayne Stewart
Main Menu

Wayne Stewart
Main Menu

Wayne Stewart
Add Files

Wayne Stewart
Save Files

Wayne Stewart
Name           Status            Document type     Size

Wayne Stewart
SAMPLE       Unchanged     Data Base           67K

Wayne Stewart
AppleWorks files

Wayne Stewart
Subdirectory: /hard1/test has 523K available

Wayne Stewart
Name             Type of file     Size    Date    Time

Wayne Stewart
SAMPLE        Data Base    53K     7/10/85
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Word Processor Flies

Appl eWorks limts word processing files to 2,250 lines. This is the equival ent
to 45 singl e—spaced, typewitten pages with standard margi ns. Wile Appl eWorks
supports print lines up to about 140 characters, it only displays about 74
characters on a screen line. Gven these restrictions, you can create a word
processor file that uses 130K of menory. 122K on di sk, and takes 1:08 mi nutes to
| oad or save fromfloppy disk.

If you wanted to create a larger file, you could save the current file on disk
when you reached its limt and then create a new file fromscratch by choosing
selection |, “Add a file to the Desktop’ fromthe main nenu. Continue entering
text into the newfile fromwhere you left off with the first file. Be sure to
use the sanme file specifications (platen width, top margin, left margin. etc.)
as on the first part of the file. If you leave both files in nenory, you say
jump back and forth between files using the [ Open Appl e] +Q command and you can
transfer text between themusing the clipboard and either [ Open—Appl e] +C ( Copy)
or [ Qpen- Appl e] +M (Move) .

Several peculiarities occur in the Appl eWrks word processor when the file size
approaches 2,250 lines. Wen the cursor is on line 2,250, the “Delete” key
usually will not work. Also, with 2,250 lines in nenory, you will be unable to
use the [ Open—Appl e] +O (Pri nt options) or [ Open—Appl e] +P (Pri nt copy) commands.
To be safe, you should end your word processor files a fewlines short of 2.250
li nes.

There is no discernible slow ng of nost commands when working on a | arge word
processor file. The [ Open—Appl e] +1 and [ Open—Appl e] +9 cur sor commands bri ng you
to the top or bottom of the file in a flash. Speed of text entry is also
unef fected. However, copying and noving text around, along with re-formating
text (ie., changing platen width from8.0 inches to 8.5 inches) can take a | ong
time. Inserting text from the clipboard can take from 8 to 26 seconds,
dependi ng on how much or where the text is placed. Certain commands such as
[ Open—Appl e] +D (Del et e) and ( Open—Appl eA] +S (Save) nay al so take a bit | onger to
function.

Keep these potential delays in mnd, and don't panic if the keyboard refuses to
respond. Wait a minute or so. and allow the programto finish its task.

Spreadsheet Files

In the hands of an experienced user, a spreadsheet can grow to enornous
proportions. The Appl eWrks spreadsheet is limted to 126,873 cells, which is
less of alinmtation than avail able nenory.

Before creating |large spreadsheet files, please keep in mnd that speed and
efficiency suffer with |arger spreadsheet files. For exanple. a spreadsheet
file consisting of 12,000 celia (primarily formulas of the form “n=n + 1”)
took up 309K of nmenmory and required over 2:40 mnutes to recalculate.
Spreadsheet files should be kept as snall and conpact as possible for best
results.
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When working with a very |arge worksheet in menory, it is a good idea to | eave
an enpty border of 2 or 3 rows or colums at the top, sides and bottom As with
the word processor, the date noving commands (Hove and Copy) won’'t always
operate as expected at the edges of the worksheet.

For example, if you fill every cell of a worksheet that stretches fromA (upper
left) to A999 (lower left) to KL Copper right) to K999 (lower right), and then
nmove t he bottom250 | ines to the clipboard using [ Open—Appl e] +M (Move), an error
nmessage “Not enough space to nove aMla existing data” woul d result when you try
to nove the same 250 |ines back. Delete one row (A999), however, and you can
nmove the 250 row back back and forth to the clipboard with no problem Moral:
Stay away fromthe edges.

Database Files

Ml ti Ram nodi fications to the Appl eWrks database allow 5,100 record dat abase
files to be created and saved to disk,

The actual nunber of records that can be entered into a file will depend upon
the size of the records. The larger the record, the fewer records can be put
into a file. AppleWrks naximm record size is 1K which would permt
approxi mately 400 records to be saved. Such large records are not typical,
however. A typical address file consisting of of a persons nane, address,
t el ephone nunber and a few fields of other information could easily hold 5,100
records.

You say have a nunber of data base files that you split into small segments to
fit the old 55K Desktop space. These split files can now be nmerged into one

large file if they contain exactly the same categories in the same format, i,e,,
the nanmes of the categories (fields) nust be in the same alignment, |ike
tenpl at es:

Exanpl e:

FILE 1 —Nane Addr ess Gty State

FILE # 2 —Nane Addr ess Gty State

FILE # 3 —Conpany nane Nane Address Gty State

In the above exanple, files can be noved between file ONE and file TWO
interchangeably, but nmerging file THREEwith file ONE or file TWO woul d seemto
create difficulties, In fact, it is possible to conbine these, but some changes
nust be made.

You may nerge the similar files, ONE and TWO, and then fit file THREE into the
conbined file (ONE and TWD) .

Instructions for merging files ONE, TWD and THREE fol |l ow. These instructions
can be used to serge any database files w th Appl eWorks. When working with your
own files, don't be afraid of making a m stake when conbining files. No danage
or change can possi bly be done to your files on di sk while you are working with
themin nmenory. If you are wary of a problem sake a backup copy of your data
di sk before you experiment.
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To nerge files

1. Load all files (in this exanple, files ONE, TWD, and THREE) into nenory.
Press [ Open—Appl e] +Q (Desktop index). A window will appear in the
center of the screen showing the names of all the files in menory.

2. Decide which of the files you went to nerge all of the records into. W
Will use ONE amthe main file in this exanple, noving first TWO, then
THREE into it. Muwe the cursor to file TWD and press RETURN to sel ect
it.

3. Make sure the display is in the “MILTI PLE RECORD LAYOUT” format on the
screen ([ Open—Appl e] +Z toggles this display). Place the cursor on the
first recordin file TWD and press (OQpen—Appl e] +M (Move). Use the arrow
keys to choose “To the Cipboard (cut)”. The entire top line will turn
inverse. Followthe pronpts, using the down arrowto nove the cursor to
cover the records you want to nove.

Pressing [ Open—Appl e] key in conjunction with the arrowkeys will allow
you to nove the cursor one whole screen (15 lines) at once: holding this
key conbi nati on down will repeat, screen after screen, until all files
are covered with this Inverse cursor. Alternately, you nay press the
[ Open—Appl e! end a nunmber key and you can sel ect up to 250 records at a
tine.

From one to 250 records may be noved at one tinme. |If you attenpt to
nove nore than 250 records at once, no records will be copied into the
buffer and you are returned to your starting point.

4. Wen all of the records that you selected are covered with the inverse
cursor, press return and those records will disappear fromthe file.
The sel ected records are nowon the Cipboard, a tenporary storage area
that cannot be seen.

5. Press [ Open—Appl e] +Q (Deskt op i ndex), choose file ONE sad press return.
File ONE will replace file TWO on the screen. Press [Qpen-Apple] +M
(Move), choose “Fromthe Cipboard (paste)” end press return. Al the
files fromthe clipboard will appear on the screen.

6. Repeat this process until all of the records are noved fromfile TWOto
file ONE. Although only three files are used in this exanple, twelve
files can be on the DESKTOP at one tine and can each be worked with
i ndi vidual ly.

When nerging dissimlar database files, the files suet he altered so that the
ease nunber of categories is reflected in both. This nmeans that either one or
sore categories nust be added to one file, or one or sore categories deleted
fromthe other.

Appl eWorks is quite forgiving. The type of information in each category is
relatively uninportant; as | ong as the nunber of categories match in both files.

no information will be lost. It is critically inportant to arrange the
categories in the same order in each file (i.e.. name, address, city, and state
in our exanple). If this is ignored, you will have a laborious task editing

each odd record individually.
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In our exanple, the destination file (ONE) is nodified by the addition of
anot her category. so that none of the data in the nerged file (THREE) is |ost.
Further, the categories in ONE will be rearranged so that it is in the same
order as THREE. Note that they don’t have to be the same names nor natch upper
or lower case, but they nmust be in the sequence. The category nanes in the
destination file (ONE) will prevail and the other category nanes will be |ost.

7. Wth file number ONE on the screen, press [ Open—Appl e] +N (Cat egory Nane
change), use the arrow keys to nove the cursor to the first Category
position (NAME in our exanple). Press [Open—Apple]+l (lnsert) and neke
a new Category above NAME. Type in “COVWANY NAME' and press “Return”,
then "Escape”. You have now matched the format of file THREE, i.e.,
COWPANY, NAME, ADDRESS, CTY, and STATE.

8. Press [Open-Apple]+Q (Desktop index), choose file THREE and press
“Return”. Repeat the process discussed in steps 3 through 6, using
[ Open—Appl e] +M (Move) to transfer the records fromfile THREE to file
ONE, until all records are transferred.

Now that all three files are now nmerged i nto one, you can mani pulate that file
as you normally would any Appl ewrks database file. Change the name of the
final file using [ Qpen—Apple] +N, then save it under the new nane.

This concludes our discussion of techniques used in nmanipulating very |arge
Appl eworks files. W at Checkmate Technol ogy wel cone any tips or suggestions
that you have in nmanaging large files. We will pass along your tips as they
accumul ate to registered owners through our newsletter (see Chapter 10).

SAVING LARGE FILES

Mul ti Ram C nakes it possible to create very |l arge Appl eWrks files. These files
may be saved to floppy disks or a hard disk drive.

Segmenting Floppy Files

Appl eWsr ks dat a di sks prepared on the typical 5 1/4” Apple Disk Il floppy drive
hol d a maxi mumof 136K of Appl eWrks data. Therefore, an AppleWrks file |arger
than 136K in nmenory nust be segnmented or divided into parts and saved over a
series of disks. MiltiRam nodifications allow AppleWrks to do this
automatically for you.

Wien you save a file that is larger than the apace renmai ning on a data di sk, the
file will automatically be split when the disk is full. On-screen pronpts will
al low you to save the file over a nunber of floppy di sks. Wen you are ready to
reload the file, AppleWrks will pronpt you to |oad each segnment of the file
that has been split over several disks.
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Preparing for Segnentation

Saving very large files does involve sonme planning and tine when you are using
standard Apple 5 1/4 inch disk drives.

The first requirenent for using large files and fl oppy di sk drives is disks and
lots of them Don’t consider starting a session with one or nore large files
wi t hout having at | east three to five blank or recycl ed di sks per large file you
will be working with. Any file over 260K will require three bl ank di sks to save
the file.

Al though you can save a nodified large file back to the sane disks you
originally loaded it from we do not suggest you do this.

If you overwite the original file and sonething happens before you finish
saving the file —the power goes out, the disk drive develops a problem you
accidental |y open the disk drive door, etc. —you will have | ost sonme, nobst, or
all of the large file you worked Iong and hard on. Forever. For this reason.
pl ease al ways save your newly nodified large files to blank or recycl ed disks.
This will protect the tinme investnent you nmade in creating your file.

You shoul d consider overwriting an existing set of disks only if you have nade
one or nore backup copies of the set of disks involved.

The second requirenent is time sod peace of mind. It will take over a mnute to
save each full 5 1/4 inch floppy and an equal anmount of time to load the
segrmented file back into nenory. A 300K file can take from3 to 5 mnutes to
save and load. Don't be in a hurry when saving large files as you can make
m stakes that say later cost you nore tinme. Forgetting to |abel each disk to
show which segment is on what disk, starting to save s file w thout having
bought enough di sks, and forgetting to format di sks as required causing you to
start all over again are but a few m stake you can nmake when you are inpatient.

Saving Files

To save a large file, whether for the first time or after the file has been
| oaded fromdisk, nodified and is to he rewitten, follow these steps

1. Determne the file size and nunber of disks needed to save the file.

Press the Escape key to return to the nmain nenu fromthe file you are
working on. Press “3” to save Desktop files. The save nenu shows the
size of the file to be saved. Make the size adjustnent described under
“File Size Differences” in the previous section. Divide the corrected
size of the file by 1301 to deternine the nunber of disks required to
save the file. Always round up to the next highest nunber. For
exanpl e, to save our 3101 film SAMPLE discussed earlier, three disks
woul d be needed.

Press Escape to return to the main menu. DO NOT save at this tine.
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2. Format the required nunber of data disks with the sanme vol ure nane.

Fromthe nmain menu choose “5” to go to other activities and then sel ect
“5” to format a blank disk. Enter a disk nane no nore than 15
characters |ong.

After the first disk is formatted, press the space bar to return to the
disk formatter. Renobve the first disk and place the next blank disk in
the drive. Label the first disk with a “1” to indicate that you wll
use it to save the first file segnent.

Continue formatting data disks with the same nanme until you have
formatted the required nunmber of disks. Also continue |abeling the
di sks in sequence. Press the Escape key to return to the main nenu when
you finish.

3. Save the file. Choose “3” fromthe main nenu to save Desktop files to
di sk. Use the arrow keys to select the correct file.

The nanme you save the file under should not be sore than 13 characters
long: ProDOS allows only 15 characters in a file name and the
segnentation routine will add to the end of your file name a period and
a nunber from2 to 9 indicating the segment sequence nunber. If your
file name is 15 characters long, to satisfy ProDOS s 15 character limt,
the last two characters vi 1 be deleted and replaced with a period
foll owed by the segnent nunber. The first segnent will not have a “.1"
appended but segnments after the first disk will start with a “.2”
suf fix.

Insert the blank, formatted disk | abeled “1” (and al so | abeled with the
di sk nanme and any other descriptive material) into the data disk drive
and press the Return key. Assuming the file is larger than one disk,
like our exanple “SAMPLES”, it will take just over one minute to save
the first segment of the file.

When the first disk is full, you will be pronpted to insert the second
disk as Figure 4.4 shows. Wien that disk is full, you wll be
instructed to insert the next disk as Figure 4.5 shows. This wll
continue until the file is finally saved.

The di sks in our exanple naned “TEST” will have the file “SAMPLE saved
to them Disk | will have saved to it the first segment “SAWMPLE’. disk
2 the segnment “SAMPLE. 2", and disk 3 the last and smallest segnent
“ SAMPLE. 3".

Appl eWorks normally first saves the desired file in nenory to a tenporary file
on di sk. Assumi ng you decided to save the file under its existing nane on disk
and the tenporary file is successfully saved, AppleWrks then renanes the
tenporary file to the original file name and deletes the old file. This way, an
updated file is created only after it has been safely saved. |f any problem
occurs while trying to wite the disk, the old file still remains on disk as a
backup. Part A of Figure 4.6 illustrates this action.

Segnmentation is activated only when Appl eWrks detects no nore roomon a disk
but still has part of afileleft to save. The segnentation routine will cause a
file to be saved over two disks if it can not fit on the space |eft on one disk.



4.16 APPLEWORKS & MUITIRAM

Disk: Drive 2 "SAMPLE" Escape: Save Files
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FIGURE 4.4
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The MultiRam file segmenting procedure does not affect AppleWrks internal
backup safeguard as long as there is roomon the disk for the tenporary file
bei ng saved and the old, existing file. But if there is no inns on the disk to
save the tenporary file, even though the file could easily be saved to a bl ank
di sk, the segnmenting routine will save the first part of the file to the disk,
delete the old file, and then request a new disk to continue the file. Part B
of Figure 4.6 shows this result.

If you do not want this to occur, you should save the file to a new disk with
roomfor it or you may save the file under another nanme and let the file span
nore then one disk.

If you find yourself with no disks left, you m ght consider deleting the old
file first using the “Other Activities” nenu and then save the file all on the
existing disk. You run the risk of losing the file this way, however. as was
described earlier.

Part C of Figure 4.6 shows that there can be useabl e space | eft on a disk in the
last part of a segnmented save. To elimnate any possible problens in the future
with the file “SAMPLE", you should not try to use this renmaining apace for
saving other files.

Loadi ng Files

Loadi ng segnented files back into nenmory is easy.

Insert the first segmented disk into the data drive. Select “Add Files” and
choose the first segnented file. You will see a nessage just like that in
Figures 4.2 and 4.3 to let you know which file segment to load next. The file
will be ready for use when the |ast segment |oads into nenory.

Error Messages

Two types of error nessages are likely to occur if you are not correctly saving
or |oading segrmented files.

The nessage Can’t wite on disk at Drive 2" can occur if you insert a disk
during a segnented save whose name does not match that of the first disk.

To resolve this problem find the data disk with the proper nane and insert it
to continue the save. If you have not prepared enough data di sks to handl e the
entire file, you will have to press Escape to abandon the present file save.
Reread the section pertaining to disk preparation and format enough disks for
the file. You will not |ose any of your data but you will have to Start saving
fromthe begi nning again.

The nmessage “Cetting errors trying to read <file segment name> on Drive 2" can
occur if you try loading a disk out of sequence. Sinply renove the incorrect
disk and insert the disk requested by the pronpt.
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If the first disk youload is not the first disk in the sequence, unpredictable
resul ts can happen as only the first file contains critical informationrelating
to the segnentation. At best, error nmessages that make no sense will appear.

At worst, AppleWrks will hang or crash.

Be very careful to always correctly and boldly label the first disk of a
segnented file to avoid potentially disastrous results.

Hard Disks

Using a hard disk drive with Multi Ram C and Appl eWorks can greatly ease your
file managenment efforts. Al hard disk drives can easily store a | arge nunber
of files without any special preparation by you.

An addi tional advantage of a hard disk is that it takes nmuch less tine to store
and retrieve Appl eWrks files then does a fl oppy drive. The sanme 300K file that
would take 3 to 4 minutes to load fromstandard 5 1/4 inch floppy woul d take
from30 to 60 seconds to load froma hard drive.

If you do use a hard disk, one caution: do not allow the area you have

partitioned for your Appl eWrks files to become too full. If you run out of room
on the hard disk while saving a file, MiltiRamnodifications that allow | arge
files to span nultiple floppy disks will be activated and will instruct you to

insert a new “floppy” disk for the next file segment. You cannot do this on a
hard drive. Always check the remaining space you have avail able on your hard
drive before saving a file to avoid this potential problem Refer to the
precedi ng section “File Size Differences” regarding i naccuracies in Appl eWrks
neasurenent of hard disk file sizes greater than 255K

You shoul d seriously consider purchasing a hard disk drive if you intend to
regul arly use large Appl eWrks files. See Chapter 6 for nore information.

SMALLER FILES

Undoubtedly, creating truly | arge word processor, database or spreadsheet files
is one of the biggest appeals of installing the Milti RamC. However, even if you
never need to make a file larger than 55K, you will realize many benefits from
the Milti Ram C and Appl eWsr ks comnbi nati on.

Speed of Execution

Loading the entire AppleWrks program into nmenory significantly speeds the
operation of AppleWrks by elimnating the need for reading in segnents that
normal |y stay on the Program di sk until needed. Renmenber that the nore nmenory
installed on Multi Ram the better you will be able to use this feature. A 256K
Mul ti RamCwi || provide sufficient nenory for Appl eWrks storage, besides nearly
doubl i ng the standard 55K Desktop space.
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Switching Between Files On The Desktop

The multi--file Desktop is one of the beat features of Appl eWrks.

Wth only 55K of standard Desktop apace, however, it can be a nuisance to have
to remove a 45K dat abase tile fromthe Desktop in order to sake roomfor a 12k
word processor docurment or spreadsheet. And with 55K. transferring data between
appl i cations can becane a | aborious chore that spoils the “i ntegrated” aspect of
Appl eVor ks.

Wth Multi Ram C s |arger Desktop sizes, however, these old probl em di sappear.
A Desktop of sufficient size will allow you to stop work on one sizeable file,
switch to work on another good size file, and then return to the first file
wi thout going to the bother of saving your data.

Wth Miulti Ram C, the Appl eWrks Desktop works for you nmuch note like a real
office desktop, s big desk that allows you to spread out your files and work
nore efficiently between them

By increasing the effectiveness of the Desktop, MltiRam C truely allows
Appl eWorks to fulfill its promse as one of the best integrated prograns.
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Chapter 5

RAM DISK EMULATION

The Multi Ram C Card can be nade to | ook like a high capacity disk drive to DOS
3.3, ProDCS, and Appl e Pascal operating systens.

After MultiRam C is setup as a RAM disk, it can be used |like any disk drive
except it wll work many times faster since it is RAM based and has no
mechani cal parts. Depending upon the type of operating system and conmmands
used, disk access times can be forty tines faster than normal.

To transfer a programto a RAMdi sk, the programnust be avail abl e on di sk as an
unprotected file, a file that can be cataloged using a nornal, unnodified
operating system Mst copy protected programs cannot be transferred to a
Mul ti Ram C RAM di sk al t hough sonme may be able to use the RAMdi sk as a fast data
di sk.

DOS 3.3 RAM DISK

The MIULTI DRI VE. DOS program converts your Multi Ram C Card’ s nenory and the 64K
auxiliary menory of the //c into fast electronic disk drives for the DOS 3.3
operating system The DOS RAil disk drive is used as up to two slot 3 disk
drives.

Specifications

Mil ti Ram C menory and the 64K auxiliary bank of the //c is allocated by the RAM
di sk programto provide up to two |large capacity disk drives with MiltiRamC s
full 512K of menmory. Wth a 256K standard RAM configuration, the RAM di sk
program creates one 320K RAM di sk (256K Multi Ram nenory + 64K //c auxiliary
menory = 320K). Wth 256K in Bank A, 64K in Bank B, and 64K auxiliary menory on
the //c, one 384K RAM disk is created. Wth a 512K Miulti Ram C, one full 384K
RAM di sk and one partial 192K RAM di sk are crested.

Maxi num RAM di sk capacity : 384K

RAM di sk si zes possible : 320K, 384K, 192K + 384K
Maxi mum nunber of drives : 2

Sectors per track : 32

Tracks per 64K : 8

Maxi mum tracks per drive : 48

Sl ot assi gnnent : 3

Apple 5 1/4 inch floppy drives have a total usable nenory of 128K (140K total
less four tracks reserved by DOS) so that MiltiRamC s full 384K disk drive is
the equival ent of three standard Apple floppy disks,
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Preparing The Program

The RAM di sk programis on the Utilities side of your Multi Ramdisk. You wll
need to save this programto another disk as it cannot be used directly fromthe
Uilities disk. The Uilities disk uses the ProDOS operating system Prograns
stored on a ProDCS di sk cannot be directly transferred to a DOS disk. You will
need to use the Convert program also found on the Wilities disk, to transfer
the RAM di sk program for you.

Bef ore you start, please initialize a blank disk with your DOS 3.3 Syst em Mast er
disk. You will transfer the RAMdrive programto this disk. You may want to use
this disk for an auto—boot disk as discussed later in this chapter. A DCS
formatted disk with files already on it say al so be used if at |east 10 sectors
remain on the disk. Place the DOS formatted disk in drive 2.

Boot the Uilities disk (the back of the MltiRam disk). Choose the
MULTI DRI VE. DOS from the nenu. Follow the on—screen instructions and press the
appropriate key to run the Convert programwhich will convert the ProDOS based
binary file into a DOS based file.

The Convert screen should show “DI RECTI ON:. PRODOS —---> DOS 3.3 S6, D2" at the
top of the screen. Press “R' to reverse direction if it does not. If you are
not using an external drive, press “C' to change to drive 1.

Press “T” to transfer the file. Use the right arrow key to copy over the prefix
than enter “MJLTIDRIVE. DOS" and press the Return key. After the disk drives
stop, your DOS RAIl disk will be ready for use.

You may place your DOS disk with the “MJLTI DRI VE. DOS” programon it in drive 1
and press Control +[ Qpen—Appl e] +Reset to boot the disk.

To rerun the Uilities menu. leave the UWilities disk in drive 1. Press
“Escape” to return to the Convert main nenu. Press “Q to quit the Convert
program Press the “Return” key at the “LQOAD WHAT SYSTEM PROGRAM?” pronpt .

Installation

Install DOS 3.3 by booting your DOS SYSTEM MASTER di skette, or any other DCS 3.3
di sk that | eaves you with an Applesoft pronpt. “I”. on the screen The DOS RAM
disk can be installed now in slot 3 from the keyboard by typing “BRUN
MULTI DRI VE. DCS.’

To install the RAMdi sk fromw thin an Appl esoft program enter this line: PRI NT
CHR$(4) " BRUN MULTI DRI VE. DOS.” The RAM di sk program shoul d be on the same disk
as the Applesoft programusing this line. Wen the programis run, a nessage
appears telling you the nunber and size of RAMdisk drives initialized.

Transferring Files

Files nmust be copied to and fromthe RAM di sk using a file copier. FID. found
on the DOS 3.3 System Master, is easily used for this purpose. A disk copy
program such as COPYA, will not work. If you use a file copier other than FID,
it must be able to copy files to and fromdisks that have nmore than 35 tracks.
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Al ways end a session with the RAMdi sk by copying any files on the RAMdi sk t hat
you wi sh to permanently save to a floppy disk. Prograns can also be directly
saved to the RAM disk fromnmenory. Similarly, prograns can be |oaded into the
Appl e’'s nenory fromthe RAM di sk.

CAUTI ON: When using a RAM di sk, DO NOT create a file greeter in size than the
di sk you can save it too. A standard 5 1/4 inch Apple disk drive can save 128K
of data with DOS on the diskette, or 140K without DOS. A hard disk drive is
recormended for large files.

Auto—boot Disks

You may create disks that will automatically install the RAMdi sk, transfer to
the RAM di sk those files you would |ike to have there, and then run a sel ected
program from the RAM di sk.

To create an aut o—boot di sk, you may use t he di sk onto which you transferred t he
RAM di sk program That disk already has the RAM disk drive programon it. You
will need to copy one other file to the disk, FID. Use FID to nake a copy of
itself onto the auto—boot disk.

Next, after clearing menory with the “NEW command, enter this Applesoft |ine:
10 PRI NT CHR$(4)” EXEC AUTO-BOOT”. Save this short programunder the name HELLO,
the boot file of the disk you initialized earlier. This program will
automatically run when you boot the disk.

Last, create an EXEC file to control the auto—boot process. An EXEC file is a
text file that can control the Apple just as you would fromthe keyboard. You
may create a text file with your favorite word processor or from an Appl esoft
programlike the follow ng. Consult your DOS 3.3 nanual for sore information on
EXEC fil es.

EXEC File Maker Comments

10 D= CHR$(4) Set DOS conmand prefix

20 PRINT D$" GPEN AUTO-BOOT” COreate a text file

30 PR NT D8"WRI TE AUTO-BOOT”

31:

32: REM EXEC PI LE CONTENTS

33:

40 PRI NT “BRUN MULTI DRI VE. DCS’ Run the RAM di sk program

50 PRINT “BRUIN FI D’ Run the FI D program

60 PRINT “1” Sel ect “Copy” fromthe FID menu
70 PRINT “6” Slot 6 for programto copy from
80 PRINT “1” Drive 1 for programto copy from
90 PRINT “3” Slot 3 for programto copy to
100 PRINT “1” Drive 1 for programto copy to
110 PRINT “=" Sel ect all progranms for copying
120 PRINT “N' no pronpt, copy all

130 PRINT “B’ Begi n copying (any key would start it)
131:

140. PRI NT D$” CLCSE AUTO BOOT" Save EXEC file to disk
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Runni ng the preceding programwi || create and save a text file to di sk that when
EXEC d first runs the RAMdi sk installation program runs FID, and then passes
values to FID so that all the files on the disk. including P10 and the RAMdi sk
drive program are copied to the RAM disk. The only thing to add to the disk
are the files you would like to see noved onto the RAM di sk.

You ny custom ze this EXEC file maker to control FID to do other actions than
an automatic transfer of all files on the disk.

DOS Commands

Al DOS 3.3 cormands will work with the RAM di sk except the INIT command. You
will see “I/O ERROR if you attenpt to initialize the RAM disk with this
comrand. The RAM disk will not be affected if you accidentally do try to INT
t he RAM di sk.

Disconnecting The RAM Disk

The RAM disk can be destroyed by turning off the Apple, by doing a
Cont r ol +[ Open—Appl e] +Reset wars boot, or by running a program that uses
auxiliary bank zero, the //c’s own auxiliary enmory. Running the MJULTI DRI VE. DOS
programafter a RAMdi sk is installed will reforest the RAMdi sk el i mi nati ng any
files that did exist on the RAM di sk.

Usi ng 80—ol unm or doubl e hi—+emdi splays will not affect the di sk. These areas
of nmenory are not included in the RAM devoted to the RAM di sk.

Pressing the “Reset” key or “Control C' has no effect on what is in nenory on
the Mul ti Ram C Card.

Non—-Standard DOS

Many forms of custonized DOS exist. The RAMdi sk will work with nost custom zed
versions that have not made nmjor changes to DOS. For exanple, ProntoDOS and
Di ver si - DOS whi ch speed up di sk access tinmes work with the RAMdi sk. Qther nore
radically altered DOS say not work with the RAM di sk (for exanple, David—BCS).

If you have nade or intend to nake patches to DOS yoursel f, alnpst all of the
nost common nodi fications will work with the RAMdi sk. Increasing the nunber of
files per disk, increasing the size of binary files, custom catal ogs, custom
error nessages, and hello files that can be BRUN or EXEC d are exanples of
nodi fications that shoul d work with the program



RAM DI SK EMULATI ON 55

Programming Tips

DOS 3.3 s Read/ Wite/ Track/ Sector routine, RAWTS, can be used to directly read or
wite to the RAMdisk. If you wish to use RMS with the RAM disk, follow al
standard protocols and do not call into RMS; enter RMS fromthe top of the
routine. The standard or custom RMS | nput/CQutput Block (10B) and its sector
buffer nust lie in the $200 to $BFFF area of mai n not herboard nmenory. Prograns
witten torunin the | anguage card area of menory nust have their 1 OB table and
sector buffet in the | ower 48K nain menory area

Auxiliary 64K bank O la always in place. The only tinme other 64K banks are
activated is when RMS calls them

DOS Updates

The DOS RAM disk software will be updated in the future adding new features
Some new features planned include a user re—definable slot option and a
custom zation utility to allow you to nmodify the RAM di sk itself

Regi stered owners will be notified of updated RAM di sk software



5.6 RAM DI SK EMULATI ON

PRODOS RAM DISK

The MULTIDRIVE. PRO program converts your MiltiRam Cs nenory into a fast
el ectronic disk drive for the ProDOS operating system The ProDOS RAM disk is
recogni zed by ProDCS as one | arge ProWs vol ure.

Specifications

The MULTIDRI VE. PRO RAM di sk program creates one ProWs volume nanmed “/RAM”
located in slot 3, drive 2. The size of the “/RAM disk depends upon the
amount of nmenory on the Milti Ram C Card. RAM di sk nenmory can be as snall as
256K or, with a full 512K of nenmory on the Multi Ram C, as |large as 512K

The “/RAM disk created by the MIULTIDRI YE PRO programwi | | take the place of the
64K “/RAM' drive automatically created by the ProDOS operating systemin the 64K
auxiliary bank of the //c. You will always have a larger RAM drive using the

Mul ti Ram “1 RAN' di sk than the RAM di sk ProDCS automatically creates.

The Mul ti Ram Prows RAM di sk uses only nmenory on the Multi RamC Card to create a
RAM di sk so that the RAMdi sk directory and files stored on the RAMdi sk cannot
be destroyed by booting a programthat uses main nmenory end the standard //c 64K
auxiliary menory bank.

The ProWs RAMdi sk can be used with ProDOS version 1.1.1 or any ol der version of
ProDOS and is conpatible with floppy and hard di sk drives.

The storage capacities of the Prows RAMdrive are as foll ows:

Mil ti Ram C RAM Di sk Tot al Bl ocks Bl ocks
Si ze Si ze Bl ocks Free Used
256K 256K 512 495 17
3201 320K 640 620 20
512! 512K 1024 1024 29

I'n conparison, a standard Apple 5 1/4 inch floppy disk formatted by the Filer
with the ProWs operating system and the BASIC SYSTEM file saved to it (which

are already in menory whenever the ProDCS RAM di sk is used) has 2BO total blocks
avai | abl e. 221 bl ocks free and 59 used.

Installation

To install the ProDOS RAM di sk, sinply boot the Utilities side of the Milti Ram
di sk. Sel ect the ProDOS RAMdi sk option fromthe main menu and the RAMdi sk wi | |
be autonatically installed. Youw |l then see a nessage telling you the di sk has
been activated and you will also see the nmenory size used by the ProDOS RAM
di sk.
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Using the ProDOS Filer, which is included on the Uility side of the Multi Ram
di sk, you may transfer the MILTI DRI VE. PRO programto any ProDCS formatted di sk.
To run the program sinply type “MILTIDRIVE. PRO' after the disk the programis
on has booted and has di spl ayed the Appl esoft “]” pronpt. If the programis on a
di sk other than the one you originally booted, first type the disk s prefix
and then the program nane. For exanple, “—USERS. DI SK/ MLLTI DRI VE. PRO’ woul d
install the RAMdi sk i f you had transferred the programto a copy of your ProDOS
Users Disk.

You may al so have the RAM di sk automatically installed upon bootup if you have
the MULTI DRI VE. PRO programand t he BASI C. SYSTEM and PRODCS systemfil es saved to
a ProDOS formatted disk. To automatically create a RAM di sk upon bootup, save
this one line programunder the nane "STARTUP":

10 PRI NT CHR$(4)"BRUN MULTI DRI VE. PRO’

To install the RAMdi sk fromw thin any Appl esoft program enter the preceding
line. Be certain the programis on the sane di sk as the Appl esoft programusing
this line; otherwi se you nust precede the program name with the vol une nane
where it can be found.

Using The RAM Disk

The RAM di sk drive can be used |ike any other disk drive with ProDCS. You may
transfer programs into the RAM di sk from other disks and fromthe RAM disk to
ot her di sks; you nay save prograns to the RAMdi sk fromnenory; and you can | oad
prograns fromthe RAMdi sk into menory. Unlike other disk drives, however, you
shoul d end each session with the RAM disk by saving any files desired to a
standard floppy or hard di sk as the RAMdi sk’s nenory is | ost when the Apple is
turned of f.

Because t he RAM di sk can becone quite | arge, you may wi sh to use subdirectories
with the RAM di sk. ProDOS allows only 51 file entries inits volune directory.
Wth subdirectories, you nmay have 51 files stored per subdirectory.

The ProDOS RAM di sk’ s vol une nane is “/RAM by default. Using the Filer vol ume
comrand “Renane”, the vol une name can he changed to any | egiti mate ProDOS vol unme
nane.

To clear the RAMdi sk of all files, you could format the disk using the Filer's
“Format a Volume” command. |f you have renaned the RAM disk, the RAM disk’s
vol unme name will be changed back to “/RAM after using the Filer format comand.
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Transferring Files

Fil es must be copied to end fromthe RAMdisk using a file copier. The Filer’'s
“Copy Files” commend is easily used for this purpose. The “Copy a Vol une”
command, found under the volunme commands, will not work. The Filer programis
included on the Wilities side of the MiltiRam di sk.

Al ways end a session with the RAMdi sk by copying any files on the RAMdi sk t hat
have been nodified and will be used again to a floppy or hard disk.

CAUTI ON: When using s RAM di sk, DO NOT create a file greeter In size then the
di sk you can save it to. A standard Apple disk drive can save approxinately 256
to 280 blocks to a disk. A hard disk drive can save far nore, usually 10
nmegabytes or nore. Use the Filer to determine the anpunt of menory you have
left on any storage device before trying to save a large file stored on the RAM
disk to it. Although you can easily create very large files if your card has
256K or nore nmenory, renenber that you still nust save the files you create to
non—vol atile storage nmedia. Plan ahead so that you do not find yourself with a
file that is larger than any storage device you can successfully use.

ProDOS Commands

Al ProDCS and Basic conmands will work with the ProDOS RAM di sk. |If you have
added any disk commands to Basic followi ng Apple’ s guidelines, these new
commands should work with the RAM di sk.

Disconnecting The RAM Disk

The ProDOS Ramdi sk can be di sconnected end the contents of the RAMdi sk can be
destroyed only by turning of f the Apple or by running a programthat uses nore
than the first auxiliary 64K bank of the Multi Ram C Card (such as Appl eWrks
nodi fied for Mil ti Ram use).

Usi ng the 80-€ol um or doubl e hi —+esol ution features of the //c will not affect
the RAM di sk. These areas of nenory are not included in the RAM devoted to the
di sk.

Pressing the Reset key will not affect the files stored on the RAM disk. To
restore the RAM disk with all files intact if you accidentally press the
Cont r ol +[ Open—Appl e] +Reset key conbi nation, sinply reboot a ProDGS di sk using
the sanme key conbi nation and run the MJULTI DRI VE. PRO progr am agai n.

Simlarly, you can boot a disk using the ProDOS, DOS, or Pascal operating
systens after you have used the ProDOS RAM disk, and you can then easily
reconnect the ProDOS RAM disk with all its files intact using the follow ng
st eps.
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First, boot the other disk you wuld 1like to run using the
Cont r ol +[ Open—Appl e] +Reset key conbi nati on. DO NOT turn off the Apple and then
turn it on again to boot the desired disk aa all files on the RAMdisk will be
lost. Run the desired prograns fromthe di sk you boot ed.

Second, when you are ready to return to use the ProDOS RAM di sk, renpve the di sk
you have been working with from your disk drive. Insert a ProDOS di sk,
preferably one wth the file MILTIDRIVE RAM on it. Press the
Cont r ol +[ Open—Appl e] +Reset key conbination to exit the program you have been
working with and boot the ProDOS disk. If you were using a ProDOS program DO
NOT use that programis “Quit” routine instead of the Control +[ Open~Appl e] +Reset
key conbination; using the ProDOS ‘Qit” routine will destroy the RAM disk
files.

Third, run the MLTIDR VE PRO program This will restore the ProDOS RAM di sk and
all files onit will reappear as you last left them

Programming Tips

The ProDOS RAM disk can be used like a normal disk from w thin Applesoft
progranms. All Applesoft disk related commands function correctly and no speci al
steps are required to use “I RAN.”

Fromwi t hi n assenbl y | anguage prograns, you nay directly manipulate files on the
“I RAN" di sk using a ProDOS MLI (Machi ne Language I nterface) call abl e subroutine
in the ProDOS Kernal or by passing commands using the Basic Interpreter’s
comrand handl er. Avoid using direct calls to the device driver for block access
as unpredictable results may sonetimes occur.

ProDOS Updates

The ProDCS RAM di sk program may be nodified in the future. Allow ng the ProDOS
generated “/RAM file to co—exist with the Multi RamC s RAMdi sk i s now pl anned.
Regi stered owners will be notified of updated software.

OTHER RAM DISK SOFTWARE

Appl e Pascal RAM disk enul ation software will soon be available at a nominal
charge. Contact your dealer for nore information if you are interested in a
Pascal RAM di sk enul ator.
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HARDWARE & SOFTWARE COMPATI BI LI TY

Milti RAM C s operation can be enhanced by using other manufacturer’s hardware
and software products along with it. Some of the nore useful products are
described in this chapter.

HARD WARE

Al hardware products tested with the Multi Ram C card have been conpatible :
nodens, nouses, printer cards and printers. etc.

The two noat useful hardware additions that could be nade to increase Milti Ram
C s usefulness are a large capacity disk drive and a non—nterruptable power
suppl y.

Di sk Drives

Mul ti Ram C s | arge on—board nenory, especially if expended to a full 512K is
far larger than the standard Apple Il 5 1/4 inch floppy disk drive’s unformatted
capacity of approxi mately 144K

To better take advantage of software that can use Multi RamC s | arge menory, you
may want to consider purchasing larger capacity disk drives. Using |arger
capacity drives, you may nore easily save and |load |arge data files as well as
keep many nore prograns on one disk.

Large capacity floppy disk drives are currently available for the Apple //c and
others will soon be available. Larger floppy disk drive capacities range from
160K to BOXK and corme in 5 1/4 inch and 3 1/2 inch sizes.

Her d di sk drives have greater storage apace avail abl e and faster access tines to
information stored on themthan floppy disk drives. Hard disk drives for the
Apple //c range from 10 negabytes to 20 negabytes.

Whet her used in a single—dser setting or networked for nultiple users, a hard
disk drive makes a very effective conpanion to the Milti Ram C Card. As nore
ProDCS software |ike AppleWrks is nade avail able for the Apple, a hard drive
and Multi Ram C will make an even stronger conbination as ProDOS is capabl e of
creating 16 nmegabyte files, nore than enough to handle large files that can be
nmani pul ated with Mil ti Ram C.

Currently, the Quark ~ 10 and QC 20 are the only hard drives that can be
directly connected to the Apple //c. No tests have been run with the Quark
drives and the MultiRam C Card to date. Please call Customer Service if you
have a question regarding conpatibility as the Quark drives and the Multi RamC
Card will have been tested by the tinme this nanual is published. No
conpatibility problens are expected.
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Bef ore buying a | arge floppy drive or hard disk drive, check to ace that all the
operating systems you would like to use on your Apple (ProDCS, DOCS 3.3, and
Pascal) work on the drive. Further, if you use copy protected conmercial
software. be certain that the drive will run the software you now use or check
with the software publishers to see if they have a version that will run on the
drive in question.

Non — interruptable Power Supplies

In a business environment, a power failure that occurs while you are working
with a large data file stored all in nmenory coul d be disastrous. At best, data
must be re—entered costing lost time and aggravation. At worst, if a power
failure occurs while information is being witten to disk, a power surge or
ot her disruption acconpanying the power failure could cause damage to the file
bei ng saved so that the file is unusable.

A non-interruptabl e power supply offering quick response tine to a |l oss of power
as wel |l as having sufficient power to operate the conputer | ong enough to allow
information stored in MultiRamC s nenory to be saved to hard or floppy drives
woul d be ideal if you are using Milti Ram C in a business setting.

Checkmat e Technol ogy plane to offer to Milti Ram C owners a non—nterruptable
power supply that neets these specifications.

SOFTWARE

Checkmat e Technol ogy plane to offer for sale nodifications to popul ar existing
software (like the AppleWrks nenory expansion progranm) that can best take
advantage of MiltiRamC s |arge nenory.

Revi sed spreadsheet and data base software packages that will use Multi RamC s
large nenory are al so expected to be rel eased by third party software publishers
later this year.

Sone prograns currently on the market will use nore than 64K of MiltiRam C s
nmenory, though not all of the menmobry on a card may be recognized. FlashCalc,
Magi Cal c, and Magic O fice are exanples of programs which will recognize 64K
banks 0, 3 sod 5 of Milti Ram C nenory.

Unprotected programs that return to a program or data disk frequently can
benefit now from MiltiRam C RAM disk enmulation software. Mst popular,
unprotected prograns can run out of a RAMdrive and use the sane RAMdrive to
store their data, thus greatly speeding up these prograns. These progranms woul d
boot —dp al npst i nst ant aneously. Wien running them their disk access tinme would
be al nbost unnoticeable. RAM fast disk speed would also allow you to very
qui ckly and easily sw tch between prograns as needed.



Part 3

PROGRAMMING THE MULTIRAM C CARD

Progranming the Milti Ram C card explains
how to use the //c's standard auxiliary
nerory and how to nmanage multiple

auxiliary bank addr essi ng for t he
Mul ti Ram C Card.



chapter 7

PROGRAMM NG AUXI LI ARY MEMORY

Milti Ram Cs nenory is addressed by The Apple as standard auxiliary nenory.
Therefore, when any 64K bank of the Multi Ram cards nenory has been switched
into place as active auxiliary nmenory, standard auxiliary nmenory addressing
techni ques can be used to access Milti Ram C nenory.

This section briefly reviews standard auxiliary menory progranm ng techni ques
for the Apple //c. For a nore detailed description of auxiliary nenory
programming for the Apple //c, please refer to The Apple //c Reference Manual

publ i shed by Apple Conputer, Inc.

If you are familiar with programng auxiliary nenmory, you may w sh to go
directly to Chapter 9. To fully use all of the MiltiRam card’s nenory as
auxiliary menory requires switching fromone bank of Multi Ram64K auxiliary RAM
to another, by neans of one soft switch. This is detailed in Chapter 9.

To access auxiliary nenory froma program to transfer programcontrol or nove
data to auxiliary menory, or to enpl oy doubl e high resolution graphics, requires
assenbly or machine |anguage programming skills. The follow ng discussion
assunes these skills.

GENERAL INFORMATION

The Apple //c uses a 65002 microprocessor to control its operation. This
m croprocessor can address only 64K of nenory at one tine.

The //c contains two banks of menory: 64K of mamin nmenory and 64K of auxiliary
menory. To use the 64K auxiliary menory, the //c uses a set of soft sw tches,
contained in its Menory Management Unit, to control the address bus and switch
between the 64K of main nenory and the 64K of auxiliary nemory. The soft
switches are in turn control |l ed through software.

The 64K of auxiliary menory may be used for programor data storage, except for
1K which is used to control the 80-<olum display. |If you are going to use only
40-eol utm node, you say use the full 64K

The video display of the //c is controlled by routines |ocated in specific areas
of nenory. In 40-eolumm node. Text Page 1 and Text Page 2 control text and
| 0—+es graphics display in the nmain nmenory (see Table 8.1 for locations). For
80—€ol um node, Text Page 1 of both main and auxiliary menory control the
di spl ay.

Doubl e Hi gh—Resolution Gaphics may be turned on via soft switches. This
doubl es the horizontal resolution of Graphics Page 1. To turn on the double
hi -remgraphics, wite any val ue to soft sw tch 80COL ($C00D), TEXT O f ($C050),
H RES On ($Q057). and M XED O f ($Q053).
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BANK SWITCHING

Because the 65C02 can address only 64K of nmenory at one tine, in order to
utilizethe l/c' s auxiliary menory, the conputer nust switch between t he 64K RAM
of the main nenory and the 64K of auxiliary nenmory. This is called “bank
swi t chi ng.

Soft switches are | ocations which control which of the banks of nenory is being
addressed at a given tinme. Each soft switch has two control |ocations assigned
toit as Table 8.1 shows. Wite to the location that has the effect you desire
with a STA, STX, STY instruction or a POKE comrand from Appl esoft.

The soft switch called RANRD selects either the main or auxiliary menory for
READ oper ations. The soft switch RAMART sel ects either nain or auxiliary menory
for WRITE operations. Read and Wite may be set independent of one another so
that s programmay read data froma | ocation in one bank and wite it to another
location in the other bank. To access main nmenory, both RANRD and RAMART nust
be Of; to access auxiliary menory, both nust be On.

ALTZP selects locations in one bank or the other for both Read and Wite
operations in Page 0O, the stack, and the |anguage card.

The 8CSTORE switch controls the effects of sone of the other switches, and it is
particularly inmportant to set it correctly. 80STORE nust be OFT if RANRD and
RAMART are to control the entire nenmory from $0200 to $8FFF. Wth 80STORE On.
the PAGELl switch can select either nmain or auxiliary nmenory. If HHRES is turned
O f. PAGE2 wi | | sel ect Text Pagel fromeither main or auxiliary nenory; if H RES
is On. PAGE2 selects H —+em G aphics Page 1 and Text Page 1 from main or
auxiliary nemory. RAMRD and RAMART do not affect the Text Page while 80STORE is
On. Table 8.1 shows the relationships of these three switches.

Table 8.2
Functions of soft switches 80STORE, PACE2, and H RES
80STORE: OFF N
PAGE2 OFF  Use RAMRD, RAMART Access MAIN Menory (RAMRD
RAMART no ef fect)
H RES OFF (no effect) Text Page 1
H RES ON (no effect) H —+es Page 1
PAGE2 ON Access H —Res Psge 2 Access AUX. Menory (RAMRD,
RANVRT no effect)
H RES CFF (no effect) Text Page 1
H RES ON (no effect) H —res Page |

In Table 8.1, the first address given for each soft switch is the location at
which the status of the switch can be read. Wen this location is read in
machi ne | anguage, a O (aero) in the high bit (7) indicates the switchis Of, a
1 shows the switch is On. If the location is read fromBASIC, a value 0f 127 or
less indicates the switch Is Of, 128 or greater indicates On.



ALTZP

80STORE

800CL

TEXT

M XED

PAGE2

H RES
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Locati on
Hex Deci nal
$0013 49171
$0002 49154
$00B 49155
$Q014 49172
$CD04 49156
$Q005 49157
$Q016 49174
$0008 49160
$0009 49161
$0018 49176
$Q000 49152
$Q001 49153
$CDLF 49183
$C00C 49163
$00CD 49164
$COLA 49178
$Q050 49232
$Q051 49233
$00LB 49179
$Q052 49234
$0053 49235
$00LC 49180
$Q054 49236
$Q055 49237
$Q01D 49181
$Q056 49238
$Q057 49239

Table 8.1
Soft switches

Functi on

Read RAMRD switch
OFF: Read Main 48K ($0200—$BFFF)
O\ Read Aux. 48K

Read RAMART swi t ch
OFF: Wite to Main 48K
ON Wite to Aux. 48K

Read ALTZP switch
CFF: Use Main nenory, Page 0. stack
bank—swi t ched (16K) nenory
ON Use Aux. nenory. Page 0, stack
bank—awi t ched nenory

Read 80STORE switch

CFF: Enabl e RAMRD, RANVRT swi t ches
for video pages

ON  Override RAMRD, RAMART switches
for video pages (use PAGE2 switch)

Read 800CL switch
CFF: D splay 40—ol unna
ON : D splay 80—ol ums

Read TEXT switch
OFF: D spl ay graphics
ON D splay text

Read M XED swi t ch
OFF: Full graphics
ON  Mxed text and graphics

Read PAGE2 switch
OFF: 1. Display video page 1 using
RAMRD. RAMART (80STORE of f)
2. Display video page 1 using
mai n nenory (8OSTCRE on)
ON : 1. Display video page 2 using
RAMRD, RANWRT (80STCRE of f)
2. Display video page 1 using
AUX. menory (80STORE on)

Read H RES switch
OFF: Low-res graphics sel ected
ON H —res graphics sel ected
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AUXMOVE AND XFER

No built—n assenbly |anguage subroutines may be used to transfer data and
program control between nain nenory and auxiliary nmenory. These are AUXMOVE
(starting location $C311) and XFER ($C314).

AUXMOVE i s used to nobve bl ocks of data between main and auxiliary menory. Three
pairs of bytes are used to pass addresses to AUXMOVE. Al is used for the
starting address of the source block (AL at $3C for | ow-erder byte; AlH at $3D
for high byte); A2 for source ending address (A2L at $3E for |ow byte; A2H at
$3F for high byte): and A4 for the destination starting address (A4L at $42 for
| ow byte; A4H at $43 for high byte).

Dat a addresses nust be put into byte pairs in Page 0, and the carry bit set to
select a nove fromMain to Auxiliary (SEC) or Auxiliary to Main nenory (CLC).
Thi s nust be done before calling the AUXMOVE routine. AUXMOVE cannot be used to
copy data in the menory space switched by ALTZP (Page 0, stack, bank—switched
nenory).

When AUXMOVE i s call ed by a JSR the block of data specified by the Aregisters
is copiedinthe direction specified by the carry bit. Wen conplete, the x and
y registers and accurulator are back as they were when the subroutine was
cal | ed.

XFER i s used to transfer programcontrol between prograns in main and auxiliary
menory. To use the subroutine XFER to transfer control to and fromsegnments in
auxiliary menory, you nust first set up three paraneters: 1) the address of the
routine being transferred to; 2) the direction—Mainto Auxiliary menory, or vice
versa; and 3) which Page 0 and stack to use.

The | ow byte of the programstarting address is placed at $3ED, the hi gh byte at
$3EE (low byte first). The carry bit is set (SEC) to transfer frommain to
auxiliary, or cleared (CLC) to go from auxiliary to main nmenory. Set the
overflow bit to use Page 0 and stack in auxiliary nmenory, or clear (CLV) the
overflow bit to use Page 0 and stack in main nmenory.

Be sure to save the current stack pointer in current nenory space before using
XFER and restore it afterwards.

Control is passed to the XFER routine by a junmp instruction rather than a
subroutine call. The accurul ator and transfer address are saved on the current
stack, the soft switches set for the paraneters selected, and the junp to the
new programis executed.
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AUXILIARY MEMORY MANAGEMENT

The Multi Ram C Card can contain up to 512K of nenory. The Apple //c's 65002
processor can use this nmenory as ei ght banks of ordinary 64K auxiliary nenory.
How t o use these different menory banks fromwi thin control by nmachi ne | anguage
routines is the subject of this chapter.

Thi s chapter shoul d be read by programmers who intend to wite assenbly | anguage
programs using the MiltiRam C Card’ s nenory or assenbly |anguage subroutines
that can be called by higher |evel |anguages.

SELECTING AUXILIARY MEMORY BANKS

Because the Apple’s 65C02 processor is an 8 bit processor, it can directly
address only 64K of menory. The Apple addresses the 64K nenory in a standard
auxiliary bank by “hank switching” using software controlled swtches. These
soft switches cause different menory areas to be switched into the address range
the Apple can read and wite to and are discussed in Chapter 7.

Each of Multi Ram C s eight possible 641 nmenory banks can be noved into the
address area reserved for normal auxiliary nmenory by witing the nunber of the
desired 64K auxiliary bank —$1 to $8 —into a soft switch | ocated at $CO7X (X
i s any hexadeci mal nunber $0 to $F). The Appl e then can use this nmenory bank as
it normally would use auxiliary nenory. See “Softawitch Selection” in the
follow ng section for nore information on use of the soft switch.

Mul ti Ram C s eight auxiliary banks are associated with fixed RAM Bank | ocati ons
on the card. As Table 9.1 shows, Banks A and B have four 64K auxiliary nmenory
banks associated with each of them Four auxiliary banks can be associated with
each RAM Bank as a set of 256K RAMchi ps can be placed into a RAMBank and a set
of 256K RAM chips is the equival ent of four 64K banks.

Table 9.1 Auxiliary Menory Bank Location (Hex notation)

Ml ti Ram C Mil ti Ram C 64K
RAM Bank Aux. Bank Number
A 1, 2. 3. 4

B 5 6, 7, 8
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A $0 witten to $C07X selects the //c’s own auxiliary 64K menory. Values $9 to
SET witten to $C07X al so sel ect auxiliary hank $0.

Under program control, the last 64K bank selected will remain enabled as
auxiliary nenory until another bank is selected.

PROGRAMMING GUIDELINES

The fol l owi ng programm ng guides will will help youinwiting your own software
to effectively use the card’s nenory. These guides are not conprehensive but
shoul d cover the nost conmon questions you may have regarding card progranmm ng.

Softeswitch Selection

As previously explained, witing a value associated with a Milti Ram C 64K
auxi liary menory bank to any of the $C070 to $CO7F menory | ocations causes that
64K nmenory bank to be selected as the auxiliary bank. As Figure 8.1 shows,
witing a SO to $CO7X selects 64K bank 0, the //c’s own 64K auxiliary nenory
bank. Figure 8.2 shows bank 4 selected when a $4 is witten to $CO7X

Witing anything to the $C07X |ocations also causes the Apple a gane paddle
timers to be activated. |If you are witing a program using a joystick, gane
paddl e or other device attached to the game controller port, you should read the
$CO7X address with a LDA, LDX, LDY instructionif youonly intend to trigger the
timer for the joystick. If you wite to the $C07X register with a STA STX, or
STY instruction, you may switch to an undesired auxiliary bank. Al so, renenber
that the paddle tinmer nust tinme out before you can use the $C07x address agai n.
Alow 3 to 4 nmilliseconds to el apse before you use $Q07X agai n.

You shoul d not wite to $C070, $C077, $CO7E, and $CO7F as thene switches perform
video related operations on the //c. Witing to any other |ocation such as
SCU |, $0073, or $0078 shoul d cause no probl ens.

As previously nentioned, a $0 witten to $Q07X selects the //c’s own auxiliary
64K menory. Values $9 to $FF witten to $CO07X al so sel ect auxiliary bank $0
(not true with Multi Ram//e and Mil ti Ram RGB nmenory cards di scussed later).

Under program control, the last 64K bank selected will renmain enabled as
auxiliary nenory until another bank is sel ected.
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Figure 8.1

MultiRam C Auxiliary Memory bank Selection

Bank 8

Bank 7

Store Bank Number

e.g. $0
$CO7X 4 Bank Of
- - -
PR
Bank Select --'-r:, L
Switch mC T
(X = %0 to $F)

Figure 82

MultiRam C Auxiliary Memory Bank Selection

Store Bank Number
e.g.$4

|: $C07X

Bank Select
Switch
(X =%$0 to $F)

8.3


Wayne Stewart
Store Bank Number
         e.g. $0

Wayne Stewart
$C07X

Wayne Stewart
 

Wayne Stewart
 Bank Select
      Switch
(X = $0 to $F)

Wayne Stewart
Store Bank Number
           e.g. $4

Wayne Stewart
$C07X

Wayne Stewart
 Bank Select
      Switch
(X = $0 to $F)

Wayne Stewart
Bank 7

Wayne Stewart
Bank 6

Wayne Stewart
Bank 3

Wayne Stewart
Bank 2

Wayne Stewart
Bank 1

Wayne Stewart
Bank 8

Wayne Stewart
Bank 7

Wayne Stewart
Bank 6

Wayne Stewart
Bank 5

Wayne Stewart
Bank 3

Wayne Stewart
Bank 0

Wayne Stewart
Bank 2

Wayne Stewart
Bank 4

Wayne Stewart
Bank 5

Wayne Stewart
Bank 8

Wayne Stewart
Bank 1


Wayne Stewart
 

Wayne Stewart
Bank 0

Wayne Stewart
Bank 4


8.4 AUXILIARY MEMORY MANAGEMENT

Initializing The Card

Wien the Apple is first booted froma cold start, auxiliary bank 0 (zero) is
selected. This is the //c’s own built-in auxiliary 64K nenory.

A program however, should not assune bank O (zero) will he imediately
available to it. A programmay have been run previously that |eft another bank
selected. Make it a practice to select bank O (zero) when first addressing the
card and when exiting your program This will ensure error free operation for
your programand prograns run after it.

Identifying MultiRam C Memory

After selecting auxiliary bank O (zero), your programshoul d next determn ne how
such nenory is available on the card for use by your program

Menory banks can be identified by witing a particular bit pattern into a
specific location or locations in a menory bank. Next read the nenory | ocation
that the pattern was witten into and conpare what is found there against the
original pattern. A 64K auxiliary menmory bank exists if there is a match.

Many different techniques can be used to perform the wite/read/ Conpare
operation. A preferred nethod is to use a descending |loop that selects the
hi ghest nmenory bank available on the card, wites the expected auxiliary bank
nunber and a checksum value into two bytes of that bank, decrenents the bank
counter and then repeats the process ending with bank O (zero). This would be
foll owed by a descending |oop that reads the bytes fromthe two bytes of each
bank and conpares them agai nst the expected val ue.

A descending identification loop is preferable as it consistently identifies
useabl e 64K banks fromthe hi ghest possible bank nunber to the |owest.

Using a descending |loop starting with $18 rather than $8 would ensure the
sof twar e devel oped for Mul ti RamC woul d al so work with Mul ti Ram//e and Mil ti Ram
ROB nmenory cards. These cards can be conbined in the //e to give op to 1.5
negabytes of nenory. The endi ng 64K bank of their 1.5 nmegabyte conbination is
defined as siB. In the I/c. selecting non—existent banks from $1B to $9 and
witing the bank nunber associated with that bank into nenory causes no
probl ens; bank O is selected for all val ues above $8 and the |l ast value witten
to bank $0 in a descending | oop ending with $0 woul d be $0.
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An exanple of a routine to identify useable menory is as follows:

LDX BANK# Bank nunber to start. $1B for //e conpatibility
MARKALL STX BNKSELCT Sel ect bank with the $Q07X bank switch

STX ALTZP Wite to $C009 for aux. zero page

STX TEST1 Wite the bank nunber to first |ocation

in zero page of selected bank

TXA Prepare for ECOR

EOR #FF Reverse the bank’s bits setting

STA TEST2 Wite the checksum byte to second | ocation

in zero page of selected bank

DEX Decrease the bank counter

BPL MARKALL Loop through to bank zero

LDX BANK1 Bank nunber to start, same as MARKALL start
READALL STX BNXSELCT Sel ect bank with the $Q07X bank switch

CPX TEST1 Conpar e bank nunber agai nst nenory

BNE MAPFAI L Menory map marked show ng bank n with no nenory

TXA Prepare for ECOR

ECR #FF Prepare the checksum for the doubl e check

CWP TEST2 Conpare the ECR d byte for the doubl e check

BNE MAPFAI L Menory map marked showi ng bank n with no menory

BEQ MAPPASS Menory bank exists, mark bank n into nenory
READNEXT MAPFAI L, MAPPASS return here

DEX Decrease the bank count

BPL READALL Loop through to bank O

STX MAI NzP Sel ect main nenory zero page

RTS

Memory Bank Mapping

You shoul d keep a record Of available nenory for your progranis use after you
have identified the nenory on the card. Either a byte map or a bit nmap coul d be
used for the nenmory map. You may wish to construct a map that not only shows
whi ch 64K banks are useabl e, but |ike DOS and ProDCS sector bit naps, al so keeps
track of the availability of smaller increments of nenory. The auxiliary bank
nmenory nap coul d then becorme part of a |arger nmenory manager.

You will also need to use a byte or bytes to track the menory bank in current
use. The $CO7X strobe cannot be read to see which bank was | ast called.

Memory Transfers

Data can be transferred from main nmenory to auxiliary nenory and back using
standard //c auxiliary nenory transfer commands. The RAMRD and RANWRT soft
switches and the AUXMOVE routine described in Chapter 7 all function normally.
The only difference is the additional need to deternmine which of the Milti Ram
C s 64K banks shoul d be used for the transfer.
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Data can al so be transfered fromone Multi Ram C 64K auxiliary bank to another
64K auxi liary bank. This coul d be done by sel ecting the source bank, copying the
source bank’s data into main nenory using AUXMOVE or your own nenory nove
routine, selecting the 64K destination bank, and then witing the data to the
destination bank from main nenory.

Another nmethod is to transfer data directly fromone bank to another, one byte
at a time, through the accunul ator. The nenory nove routine doing the transfer
must always be located in the part of nenory not being transfered. The safest
met hod of doing this type of transfer is to |locate the npve routine on the
nmot herboard nai n or bankswi tched nenory areas.

80-Column Addressing

The 80—ol umm display is derived fromthe //c’s 64K auxiliary bank 0 only. Wen
anot her bank is active, the 80—olum display will still conme frombank 0; the
RAMin bank 0 is automatically refreshed during the //c’s video refresh cycle.
Therefore, you do not have to keep a mirror inmage of the bank O text page area
in other banks in order to maintain the 80—€ol um display when you sw tch banks.

To read and wite to the 80-colum screen, auxiliary bank O (zero) should be
selected. If youwite to the text video page area with some other bank sel ected

whi | e an 80-colum di splay is active, infornmation di splayed will becone garbl ed.

You may only safely wite to the text page area of an auxiliary bank
—eother than bank 0 —if an 80—ol umm display is not active.

To avoid potential problenms, you may want to exclude the 80—ol um text page
area ($400-$7FF) fromuse on all banks.

Simlar warnings apply to double hi—+es displays.

Reset Key Trapping

Pressing the Reset key will not autonmatically switch in auxiliary bank O (zero).
If you would like to direct your programto a specific auxiliary bank | ocation
when the Reset key is pressed, you nmust change the reset vectors $3F2 and $3F3
to point to aroutine that will wite the desired bank nunber into $CO7X

Interrupt Handling

Interrupts are handled in the Apple //c by an interrupt vector |ocated at $FFFE.
The $FFFE | ocation is normally RUM area.

If an auxiliary bank’s bank—swi tched menory i s active when the i nterrupt occurs,
that bank npst have a vector at the $FFFE | ocation in its nenory pointing to an
interrupt handler routine on notherboard nain nenory. The interrupt handl er
routine should be able to return to the bank that was active when the interrupt
occurred if a “bank active” tenporary byte is being naintained by your programin
nmai m not her board rmenory ($200—$BFFF) or a defined | ocation in another area.
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An al ternative nethod to handling interrupts is to disable interrupts with a SEl
instruction whenever auxiliary bank—sw tched nmenory is in use. When sw tching
out of auxiliary bank—switched nenory, interrupt requests could then be enabl ed
with a CLI conmand.
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MULTIRAM C SERVICE GUIDE

The Ml ti Ram Servi ce Cui de describes the
MiltiRam C warranty and expl ai ns
Checknat e Technol ogy’ s service policies.
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THE WARRANTY

The MiultiRam C Card, like all of Checkmate Technol ogy's peripheral cards,
carries a 5 YEAR LI M TED WARRANTY.

CHECKMATE TECHNOLOGY, INC. warrants products against defects in material and
wor kmanship for a period of 5 years (90 days for software) after purchase.
During the warranty period, CHECKMATE TECHNOLOGY, INC. will at its option,
repair or replace at no charge, or refund the purchase price to the purchaser,
products that prove to be defective provided that the CHECKMATE TECHNOLOGY
product is returned, shipping prepaid, to CHECKMATE TECHNOLOGY. INC. For
products returned by other than U.P.S., the sender assunes greater risk of |oss
and del ays.

Your sales receipt is your warranty validation. The receipt nust be provided
when requesting warranty work to be perforned unless a valid product
registrationcardis onfile at the conpany headquarters. This warranty does not
apply if, in the sole opinion of CHECKMATE TECHNOLOGY, |NC., the product has
been damaged due to abuse, mnisuse, misapplication, accident or as a result of
service or nodification by other than an authori zed CHECKMATE TECHNOLOGY, | NC.
service center.

TH'S WARRANTY | S EXPRESSLY IN LIEU OF ANY AND ALL WARRANTI ES EXPRESSED OR
I MPLI ED. CHECKVATE TECHNOLOGY DOES N( Yt WARRANT THAT GOODS ARE MERCHANTABLE OR
FIT FOR ANY PARTICULAR PURPOSE. CHECKVATE TECHNOLOGY SHALL NOT HE HELD
RESPONS|I BLE FOR ANY CONSEQUENTI AL DAVAGES CR LGSSES ARSI NG FROM THE USE CF TH' S
PRCDUCT.

This warranty applies to CHECKMATE TECHNOLOGY products purchased in the United
States. The warranty may vary for products purchased outside the continental
United States. Contact CHECKMATE TECHNOLOGY, INC. for warranty service
infornation.

SECOND HAND OWNERSHIP

Purchasers of used Checknmate Technol ogy products should register the transfer
wi th Checkmate Technol ogy. The cost of registration is $10.00 and is a wise
investnment: any remaining unexpired warranty period will be transferred into
your nanme and you will receive newsletters providing product information.
includi ng news of product updates.

To transfer the unexpired warranty period, the original owner nust have filled
out and returned the Registration/Warranty card to Checkmate Technol ogy at the
time of purchase.

If the original owner failed to register the card, for a one—tine fee of $30.00
you say transfer the unexpired warranty period (based on either the original
purchase recei pt showi ng date of purchase or by date of manufacture indicated by
serial nunber on the card). Checknate Technol ogy reserves the right to decline
any warranty transfer.
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In order to transfer registration you nust provide Checkmate Technol ogy with:
Product name

Serial nunber on the card

Nane of previouS owner (sellers nane)

Your nane, address, and tel ephone nunber

Date of sale

o gk w N PR

Your check for $10 ($30 if the card was not registered)

EXTENDING THE WARRANTY

If you would like to extend the warranty on your new y purchased or used card,
Checkmat e Technol ogy of fers an EXTENDED WARRANTY PROGRAM

New owners can take advantage of an additional five year warranty by sending a
check for $25.00 together with the Product Registration/Warranty Card. This
offer is limted to new owners and nust be sent to the conpany within thirty
days of purchase.

Second hand owners can extend the unexpired warranty to a naxi numof five years.
The cost of extending the warranty is $15.00 per year in addition to the
transfer registration fee. For exanple, if there is only one year left on the
unexpi red warranty, a check for $70.00 woul d be sent: $60.00 for 4 years plus a
$10 registration fee ($30 if the original owner did not register the card).
Checkmat e Technol ogy reserves the right to limt the duration it accepts for
ext ended warranties.
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SERVICE POLICIES

Thi s chapter expl ai ns Checknate Technol ogy’ s repair and product update policies
and ot her pertinent customer information.

HOW TO GET HELP

If you are unable to get your MultiRamC Card to work properly after follow ng
the procedures in Chapter 3, please contact the Custonmer Service Departnent. W
will try to solve your problemas quickly as possible.

Telephone Help
Bef ore sending in your Milti RamC Card, you may want to call a Custoner Service
representative. Sone problenms may be sol ved w thout returning your card.

The tel ephone nunber and hours for technical assistance are:

Cust omer Service: (602) 966-5802
Hours: Mon. to Fri., 9amto 5pm (Muntain Standard Ti me)

If you need to cell us, please hove the follow ng information avail able to save
time:
1. Approximate date you mailed in your registration card.

2. Serial nunber of the Apple //c used (found on the
bottomof the //c case).

3. Peripherals in use when the probl em occurred.
4. Nature of the problemwith the card.

If your card needs to be returned to the factory for repair, you will be issued
a Return Merchandi se Authorization nunber during your call. Wite this nunber
on the outside of the package that you will use to ship your card.

Telephone Policy

W want to be as helpful as possible with your questions and problens. W
under stand that the problemyou are having is inportant, and we wll provide
technical assistance to try to answer it. W ask that you use our Custoner
Servi ce tel ephone nunber for assistance. Support vs not available through the
toll —$ree order desk telephone nunmber; collect calls are not accepted by
Cust oner Servi ce.
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HOW TO RETURN A CARD

If it is necessary to return your Milti Ram C Card, follow these steps:

|. Please wap your card in anti—static material. If none is available,
wap the card in aluminumfoil. Returning a card without wapping it
in protective anti—static material or alumnumroil say cause further
damage to the card and will VO D YOUR WARRANTY. Insert the pins on the
bottom of the card into the anti—static foam shipped with the card to
protect the pins from damage.

2. Include a note with your nanme, address, hone tel ephone nunber, a
daytine tel ephone nunber, plus:

A. Detailed description of the problem

B. Serial nunber of the Apple /1c used (found on the bottom of
the case).

C. Peripherals in use when the probl emoccurred.

3. If you are a regi stered owner, neaning that you conpl eted and returned
your warranty registration card to Checknate Technol ogy, you are not
required to send in proof of purchase. If you have not registered your
Mul ti Ram C Card, include proof of purchase.

NOTE: ANY CARD RETURNED W THOUT PROOF OF PURCHASE, OR WHICH | S NOT
REG STERED, W LL BE TREATED AS A PRODUCT OQUT OF WARRANTY AND W LL BE
CHARGED FOR NON-WARRANTY REPAI R AT RATES THEN | N EFFECT.

4. Pack the wrapped card, note, and proof of purchase (if needed) in a
sturdy box and cushion the card with non-static packing material much
as crunpl ed newspapers.

5. Ship the card, postage pre—paid. to:

Checknat e Technol ogy, Inc.
511 South Rockford Drive
Tanpa, Az. 852813021

Attn: Repair Dept.

Checkmat e Technol ogy, Inc. assunmes no responsibility for cards either danaged or
lost in shipping to Checkmate Technol ogy for service. Please insure your

val uabl e card. The coat of shipping insurance is | ow conpared to replacing a
lost card. W suggest U P.S. as they insure the first $100.00 at no charge and
require the addressee to sign for each package.

RETURNING YOUR REPAIRED CARD

After repair or replacenent, your Multi Ram C Card will be shipped to you in the

US A by UP.S., regular delivery, postage paid. Returns outside the U S A nay
require a handling and shipping charge. Contact us regarding repairs outside the
US A
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RAM | NSTALLATI ON & REPLACEMENT PQLI CY

You may return your card to Checkmate Technol ogy i f you woul d prefer to have the
factory install added RAM on your card. Installed RAM will be teated at the
factory on your card before return to you.

The cost of factory installed RAM is $65.00 for a set of eight 64K DRAM and
$120. 00 for a set of eight 256K DRAM Checkmate Technol ogy wi |l return your card
postage prepaid. These prices are subject to change. Contact the Custoner
Service Departnent for current pricing.

Cbeckmat e Technol ogy warranties only that RAM on the Miulti Ram C Card that was
installed at the factory or RAM from a Checkmate Technol ogy RAM Kit that was
installed later. Such RAM is replaced at no charge if a defect in the RAM
occurs during the 5 year warranty peri od.

Cards returned to the factory with defective RAM that was not supplied by
Checkmat e Technology will be charged a $25.00 service fee in addition to an
$8. 00 charge for replacenment of each defective 64K RAMchi p and a $15. 00 char ge
for replacement of each defective 256K RAM chi p. The repaired board is returned
to you C. 0.D. you pay repair charges upon receipt of your board. Return
shi ppi ng charges are included in the service fee. Face are subject to change.
Contact the CQustomer Service Departnent fur current pricing.

REPLACING DAMAGED DISKETTES

Al'l Checkmate Technol ogy di sks are warrantied for 90 days and will be replaced
free of charge if a defect is discovered within the warranty peri od.

I f you damage or wear —eut a CHECKVMATE TECHNOLOGY, | NC. programdi sk after the 90
day warranty period and are a REG STERED OMER, we wi || repl ace your ol d program
di skette for $15.00, return postage prepaid. Non—+egistered software owners
will be required to pay $25.00. The additional ten dollars covers the costs of
setting up a new owner registration.

Return the danaged or worn—eut program diskette to the Custoner Service
Departnment, along with a note detailing the problem and a repl acenent di sk will
be sent to you.

SOFTWARE UPDATES

Checkmat e Technol ogy may fromtime to time upgrade the standard features of the
Mul ti Ram di sk and other related Milti Ram software. Registered owners wll be
notified of updates through our newsletter or special nailings.

Send $5.00 to cover disk, shipping and handling costs, and an updated di sk will
be sent to you. You will not need to return the ol der software version.
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NEWSLETTERS

Checkmat e Technol ogy wi || publish informative newsletters for regi stered owners
of its products. "Check—+t—@ut” Newsletters will contain Infornmation on updates
to products, information on nodifications to software, general information on
product usage, and news of product devel opments at Checkmate Technol ogy, Inc.

If you would like to share any discoveries, programmng tips, comments, or
suggestions with other owners, please wite to us and we will include themin
the newsletter.

INDEPENDENT SOFTWARE DEVELOPERS

We actively solicit your help in naking as many prograns Multi Ram C conpati bl e
as possible. Omers submitting the nost useful program nodifications wll
receive, at Checkmate Technol ogy’s discretion, products or cash rewards for
their efforts.

In the newsletter we will also list the names of users of the Multi Ram C Card
that have joined our “staff” by submtting original software that we can offer
for sale. Anyone witing an original software package featuring the Milti RamC
Card is invited to call to arrange a product review Please do not send your
original software without first contacting us. Cell the Custonmer Service
Departnment for further details.

SUGGESTIONS
I f you have suggestions, comments, or questions regarding Checkmate’s products
pl ease contact us. Address correspondence to:
CHECKVATE TECHNOLOGY, | NC.
509 South Rockford Drive
Tenpe, Arianna 85281-3021
Attn: Andrew P. N enm c President

Qur goal is a satisfied custoner!





